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THE EFFECTS OF TECHNOLOGICAL CHANGE ON
THE LABOR FORCE

WEDNESDAY, JULY 1, 1987

HoUSE oF REPRESENTATIVES,
CGMMITTEE ON SCIENCE, SPACE, AND TECHNoOLOGY,
TEcHNoLOGY PoLicy Task ForcE,
Washington, DC.

The technology policy task force met, pursuant to notice, at 9:30
a.m., in Room 2325, Rayburn House Office Building, the Honorable
Buddy MacKay (chairman of the tagk force) presiding.

Also present: Dr. Chris Hill, Specialist, Science and Technology
Policy, CRS; Dr. Donald Johnson, NBS; Dr. Karl Willenbrock, Exec-
utive Director, American Society of Engineering; Mr. Dale Comp-
ton, National Academy of Engineering.

Mr. MacKay. I would now like to formally begin by welcoming
the panel. We will be receiving testimony and discussing one of the
central issues in technology policy in a democratic society. The sub-
ject is the effects of technological change on the labor force.

Our witnesses are among the foremost experts available. Thev
represent differing viewpoints and differing backgrounds. We think
it is going to be one of our best hearings.

I have a request that I need to, for the record, state. The Steel
Workers Union would like to take pictures if there are no objec-
tions from members of the panel. The Chair hears none, so we will
do that. Anyone else who would like to take pictures is welcome to
do so. I might say to the Steel Workers Union, that puts you more
at risk than it does us.

Our panel this morning—and we will hear from them in left to
right order from this side, which would be right to left—Dr. Eli
Ginzberg, Hepburn Professor Emeritus of Economics and Director
of Conservation of Human Resources at Columbia University; Mr.
Lynn Williams, President of the United Steel Workers of America;
Dr. Robert Lawrence, Senior Fellow in Economics at Brookings;
Mr. Paul Strassmann, retired Vice President at Xerox; and Dr.
David Mowery, Study Director of the Panel on Technology and Em-
pl%]ment at the National Academy of Sciences.

at concludes my opening comments.

Mr. Packard, would you care to make any comments?

M:. PACKARD. Simply to express my pleasure in joining with you,
Mr. Chairman, in welcoming cur witnesses. There is certainly no
question that employment impacts have certainly been impacted
by technological advances. It is important that we discuss how we
are going to look to the future in terms of resolving some of our
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employment problems as it relates to displacement by technology
and a variety of other things.

So I certainly am grateful to join with you gentlemen at the wit-
ness table. I trust that we will learn something together. Thank
you very much for being with us.

Mr. MacKav. Now, let me just say one other thing. Dr. Ginzberg
hes a noon plane to catch. At twenty minutes after 11:00 we think
he should leave here. So at about 11:15 we are going to give you
your opportunity to summarize, regardless of where the hearing is
for the rest of us.

Dr. Ginzberg.

STATEMENT OF DR. ELI GINZBERG, HEPBURN PROFESSOR
EMERITUS OF ECONOMICS, AND DIRECTOR, CONSERVATION OF
HUMAN RESOURCES, COLUMBIA UKRIVERSITY

Dr. GINzBERG. I appreciate that.

Looking around the room, I suppose what I bring to the meeting
is a longer continuity and exposure to the problems than most. I
did my first study of the unemployed in 1939 in New York City So
that goes back a while.

The other part of my background has to do with the fact that I
was the Chair of the MDTA and CETA committees from 1962 to
1981. So I've had some experience with the flow of Federal dollars
in this direction.

I taink it is worthwhile to point out for the record that MDTA
got passed by the Congress on a mistaken notion that technology
was disemploying a lot of people in 1961/1962. That’s how it got
passed. Then when the economy picked up again in 1963/ 1964, we
forgot about the technological impact and we were worried about
other good things about the labor market. There were a lot of
people that were having trouble getting jobs.

But it’s interesting, just for the record, to remind everybody that
it was not technology that got the Federal Government into the
manpower business. My own view—and we've done a Little book at
Columbia during the past year called Technology and Employment,
Conceptualization and Clarifications—our own view is that by and
large technology can be said to have both the major impacts on em-
ployment in the very long term, and relatively minor impacts in
the short term, except on very specific groups of workers and in-
dustries.

That is, in the long term all you have to do is look at American
agriculture and realize that technology in the larger sweep of
things brought the labor force down from 90 prrcent of the total
labor force in agriculture to three percent or below. So there is no
question about that.

On the other hand, I would say unquestionably that the major
questions in labor markets come about when the economy fails to
be able to provide e..ough jobs for everybody. The economy usually
fails to provide enough jobs for everybody. In my experience the
only time that the U.S. economy performed satisfactorily was in
1942/1943, when we had literally over full employment. We had
emptied out the mental institutions in New York State and we
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found jobs for those people. P * some of them were so marginal
that it would have been better ..ot to have hired them.

my view is, number one, the shortfall from full employment is
the major cause of trouble. That doesn’t deny that technology, espe-
cially in relationship to the trade dimensions—and Lawrence is
going to talk about that—cannot and will not have bad cafects upon
certain groups of workers and in certain specific markets.

But my own view is that on the whole, the problem of technologi-
cal displacement is had when it cores to senior long term work-
ers—and my neighbor here will talk to that, I assume—who had
good union protection. They have been 30 years in an industry, and
sudderly at 56, 57, 58, they are thrown out. Those ere the people
who haven’t got much of an opportunity at all to get fitted back in.

One of my suggestions is that we do follow a European approach
to that, and consider, at least from the ages of 58 to 62, some type
of early entitlement to special social security to help those older
people. I think when you're dealing with younger people, the im-
portant thing to do is to have hopefully the economy buoyant
enough that with some kinds of money for counseling and job
search and so on, you can move people around.

We saw that a large number of workers out of Detroit went to
Houston. Then Houston fell on it’s face, so they had to go back to
Detroit. But by and large, if you're in the younger age groups, I
think the outstanding feeling that I have about the American econ-
omy is that in a con{inuing expanding labor market—and we have
had more and more jobs—the younger people can by and large
make it.

Now, I want to raise the other issue that has me very bothered. I
live in New York City. I have lived there all my life. I believe that
the shift to the service economy, which is continuing to accelerate,
where we now have three out of every four jobs in services, means
that if one does not have minimum qualifying educational compe-
tencies, one is going to be out of that labor market.

I begin to see in New York, Chicago, Los Angeles and many
other places, a serious danger to the stability of the society—not to
the individuals of the society—of having youngsters coming of
working age who lack the minimum qualifications to get employed
in the new service economy.

We have all kinds of jobs in New York. We’ve had 400,000 jobs
since our low point in 1977. But we have to import most of those
people from other parts of the TJnited States and from abroad. That
Is a very serious matter.

So I would argue that w.e have to give youngsters who don’
make it through the regulai school a second and third chance to
somehow get themselves into the labor market and make up for
what they didn’t get the first time around.

I want to say one word about retraining. I think retraining is im-
portant for people who have the competencies to be retrained. I've
looked at the Swedish system and the German system, and that is
very important. But if you don’t have the basic-educational compe-
tencies, you can’t be retrained. A lot-of the automobile workers’ ex-
periences in retraining, es eciaily in the Los Angeles area, from
automobiles to computers, did not wurk. It just didn’t work.
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So I would look at retraining very cautiously for the people who
need the most help. And the people who need the most help are the
peo%le who don’t have the educational competencies.

That’s about it.

[The prepared statement of Dr. Ginzberg follows:]

FEDERAL PoLiCiES T0 STRENGTHEN THE U.S. LABOR FoRCE

Eli Ginzberg, Columbia University

1. The following points derive from my half century research into labor force
problems in the U.S. and abroad, and my oversight as Chair of the National Com-
mussion for Employment Policy (and predecessor agencies between 1962 and 1981) of
$100 billicn of federal expenditures for MDTA and CETA.

Shortfalls from full employment are the major cause for losses to experienced
workers and to problems facing new entrants into the labor force.

T hnology is a minor factor in depriving workers of jobs and income. The major
factors are cyciical and structural shifts including loss of pree..isting markets such
as many U.S. manufacturers experience in recent years from the overvalued dollar

In a relatively free trade world it is inevitable that some U.S. firms will lose their
domestic market, and that American workers, many with long tenure will become
unemployed. Those 1n high wage industries with good union contracts will have
great difficulty in finding equivalent jobs in an increasing white collar economy

2. What sensible steps can/should the Federal Government take to moderate the
high losses suffered by some,many, but by no means all U.S. workers who become
displaced or young workers who can’t find a job.

bperatmg the economy closer to full employment would be the single largest con-
tribution.

Providing second and third chance opportunities for young people who lack a high
school diploma to obtain basic competences plus work experience. I also favor a fed-
erally funded jobs program with a basic competence component. With three out of
four jobs in the service sector functional literacy requires 12 years of effective edu
cation.

JPTA should have additionul funds at its disposal to facilitate counseling and job
search for displaced workers.

3. Retraining is not useful for displaced workers who lack basic competences.
They need help to find another job. They may need a publicly funded job or they
may need early retirement benefits.

4. The best long-term prevention for costly displacement is to raise the compe-
tence level of all young people entering the work force so that they will be better
able to fit into the ever more dominant service economy.

5. The continuance of racial discrimination compourds all of the above problems.

Mr. MacKay. Thank you, Df. Ginzberg.
Mr. Williams.

STATEMENT OF LYNN WILLIAMS, PRESIDENT, UNITED
STEELWORKERS OF AMERICA

Mr. WirLiams. Thank you very much, Mr. Chairman.

I expect I can be more succinct or maybe as succinet if I stick
with this statement a little bit. I'll try to leave some things out as I
go along in terms of an opening presentation.

In the post-war period economi: discussions, at least to the
extent there was a reference to public policy measures, concentrat-
ed upon factors which induced economic growth. While inflationary
pressures always were an inhibiting factor, constant increases in
the gross national product were considered to be an attainable ob-
jective.

Paralleling this focus on wealth creation, there did emerge as a
matter of affirmative public policy the conscious effort in the real-
location of income, especially as evidenced in the War on Poverty
during the 1960’s. There was also a Third World dimension of this
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wealth reallocation, whereby international cooperation was direct-
ed to the sharing of the growth with developing countries. The em-
phasis was upon growth and a reallocation of the growth, both do-
mestically and internationally, among low income groups.

However, such public policy measures adopted to achieve these
objectives, while difficult to enact, did not have to confront the
problem of wealth redistribution in a stagnant domestic or world
economy. That environment has changed in the last few years. The
industrialized countries have barely been able to hold their own.
The U.S. economy is at a standstill, and indeed, suffered recession-
ary years. In many industries like steel, cyclical downward pres-
sures have not relaxed. For the first four months of this year, steel
mill shipments were 4.1 percent below 1986.

Now there are other contrasts. Instead of a growth experience,
there is the phenomenon of industrial restructuring. This panel is
addressing the issue of industrial transition, a somewhat softer
term, but nonetheless one which conveys a certain degree of nega-
tive implications.

Additionally, while in previous years references to Third World

economics connotated an international aspect to macroeconomic
policy, nevertheless the bulwark of growth remained centered in
the industrialized coupfties, both its productive and consumptive
bases. ‘
But now attention ﬁas been aroused by the emergence of the
global market. Mass production processes in the basic industries—
steel, auto fabrication and high tech ventures, semiconductors, tele-
phone communications—are no longer the exclusive domains of the
industrialized countries,

Unfortunately however, both for the Third World and ourselves,
the markets for these products remain heavily dependent upon the
industrialized world, and most predominantly upon the U.S. mar-
ketplace. Structural change and the global market, although inevi-
table develovments, have arrived at a time of sharp economic prob-
lems and fave seriously challenged our ability to cope with the
transition.

I am aware that if one expresses caution about entrance into the
global market, he stands vulnerable to the charge of protectionism.
Nevertheless, I do believe that generally accepted internaticnal
principles have not yet been defined or adopted, so that the partici-
pants in global market competition cannot be assured of fair com-
petition, nor can the workers receive equitable and social justice
treatment.

It has taken generations within our national marketplaces, and
even more recently within the European Common Market, to
arrive at a systermatic set of principles—or regulations if you will—
to prevent exploitation of workers and concentration of wealth.
The global marketplace could put pressure upon these social gains
and result in a gradual lowering o? the stundard of living of work-
ers in industrialized countries.

There is need, therefore, for a period of adjustment and prepara-
tion. Our industries must be given appropriate opportunity to con-
vert to a world class strategy and a competitive outlook. But then
too, the global marketplace must be subjected to far more disci-
pline over unacceptable practices than is now required.
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Thus, for example, the United Steeiworkers of America has been
advocating as an element of global r.arket preparation that trad-
ing partners recognize as a discipl'ned precedent to submitting
products for international trade, that internationelly recognized
workers rights not be suppressed. We are maintaining in both U.S.
trade law and in current GATT negotiations that suppression of
these rights constitutes an unfair trade practice.

There is an unreasonable economic advantage being gained be-
cause the lack of international discipline allows and indeed by de-
fault encourages unfair wage competition. It is not enough for
policy makers merely to affirm that such unfair competition can be
offeet by increased technology and productivity.

As an element in domestic industry adjustment, I should like to
indicate one area of no small importance. Of particular concern to
potentially displaced workers in restructuring industries is the
availability of early pensions due to plant shutdowns. Almost all of
our industrialized partners provide these older worker compensa-
tion measures, not only to facilitate structural changes, but also on
the question of social equity.

Yet we are faced with an anomaly. Steel firms have declared
themselves hampered by these exit costs and have been engaging
in Chapter 11 bankruptcies in order to avoid these obligations. Fur-
thermore, even when pension plans have been terminated and the
PBGC assumes responsibility for guaranteeing the basic benefits,
this agency insists upon intervening in collective bargaining agree-
ments if the unions attempt to recover for the structurally dis-
glél&eél workers those shutdown benefits not guaranteed by the

My point, Mr. Chairman, is that workers are unable to be sympa-
thetic with the goals of industrial transition since there are little
transitional programs assisting them.

I would not, however, wish to deny that public policy is begin-
ning to respond to worker displaceinent. This Congress is on the
verge of enacting a dislocated workers training program patterned
after the Department of Labor Task Force recommendations. Yet
of major debate is whether a generally recognized asset in worker
adjustment, namely early intervention through a plant shutdown
notification, should be incorporated in a comprebensive worker ad-
justment program.

Advance notice of shutdown is being bitterly resisted by business
interests. Meanwhile, our European countzrparts in the steel in-
dustry are preparing for a further reduction in steel making capac-
ity by inaugurating ancther comprehensive program of steelworker
adaptation measures.

According to the American Metal Market of June 18:

The German steel industry and union intend to suften the impact of pending mas
sive layoffs by using $465 million in public financing.

Industrial transition requires an industrial policy. There is no
doubt that other countries, either those with emerging steel capac-
ity or those engaged in retrenchment, approach these major invest-
ment or disinvestment decisions through some form of industrial
strategy. Presently, there is no such forum for evolving strategic
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approaches which take irto consideration both the corporate finan-
cial repercussions and the worker community losses.

The Steelworkers have suggested an expansion of tripartite co.n-

mittees into decisionmaking or policymaking bodies capable of ,
coming to grips with the restructurin problems. There is ke po-
tential for developing such an approach to be found in the amend-
ments proposed by the Congressional Trades Committee to the Sec-
tion 201 or safeguard clause of our trade law, wherein there would
be interactive dialogues among the affected parties and an import
control petition and the submission of an adjustment plan as a con-
comitant part of a trade relief response to a declining industry.

Let me hasten to add, however, that industrial transition does
not necessarily mean transition from a declining industry to an
emerging one, as mentione., in your staff draft for this panel. Cer-
tainly the economy as a whole will experience the evolution of new
industries. The trauma to the declining industry is not eased be-
cause of these new emerging industries. Neither are the workers
absorbed by them.

For the most part, blue collar workers, for instance in the steel
industry, tumble down the income line and land in traditional
lower wage jobs. Without a transitional strategy, this cycle will not
be broken. Hence, we would caution against transition scenarios
which assume the sharp decline or demise of a particular industry.

Indeed, we would advocate that there be a transition to a more
world class furmat for the same industry. We are particularly in-
sistent upon this concept in the steel industry because there seems
to be an almost universal acceptance of the need for a substantial
reduction in capacity. Capacity reduction needs to be consistent
with market demang:.s, but should not be propelled by the export
oriented growth strategies of other countries. These strategies are
reaching an end to their usefulness.

Steelmaking countries with excess capacity will have to realize
that demand growth in their own market alone will justify the ex-
istence of their productive ca acity. Unfortunately, these export-led
strategies have allowed the uild-un of enormous trade surpluses
which are also a detriment to the world trading system,

These situations will eventually have to be adjusted. In the inter-
im it would be extremely disadvantageous for the U.S. to abandon
its productive capacity, especially in steel, pending the readjust-
ment of international trade balances,

I'would also like to call the Chairman’s attention to the fact that
the export attraction for many of the new industrializing countries
is not entirely originating from economic factors within their own
economics. The Journal of Commerce on June 24 reports:

U.S. investments in countries such as Taiwan and South Korea have been aimed
largely at producing for the US. market. Up to one-third of Taiwan's exports to the
United States last year, for exam le, originated in U.S.-owned plants on the island,
said an official at the American lx::stitute in Taiwan, which functions as the unoffi-
cial U.S. embassy there. In the case of Singapore, $2.2 billion, about half of its total
1986 exports to the United States, came from U.S. companies there. The majority of
the $670 million worth of manufactured goods expo: from the Philippines to the
United States last year was produced by subsidiaries of US. companies, especially
in the semiconductor industry Total Philippine exports to the United States 1n 1986
were valued at $759 million."The United gtates is Hong Kong's largest market and

has some $6 billion invested there. But given Hong Kong's open economy, there 1re
no detailed re~-rds concerning the operations of U.S. companies there.
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Tte basic contention is that such excess capacity, which in part
has produced excessive trade surpluses, cannot be sustained and
will e*entually be decreased or idled. Under these circumstances it
would be very premature for American industry to reduce its ca-
pacity.

Additionally, some of the decline in steel production has been
due to a trade deficit in indirect steel. That is, in steel content im-
ports. As the exchange rates come under control, it is anticipated
that some of this trade deficit will recede. Again, it would be pre-
mature ihat steel capacity be unduly withdrawn.

I beheve that my main emphasis is upon the need for a forum in
which we can coordinate various government policies regarding in-
dustrial transition. Congress might, without such industrial coordi-
nation, enact measures based upon the assumption of capacity re-
duction to facilitate sucl: reductions by providing economic and tax
incentives or anti-trust relax...ions for closure. An uncoordinated
ad hoc approach of that type would be a mistake.

I wish to reiterate that the loss of these basic industries’ jobs is
not being replaced by comparable income level jobs in the service
sectors. It would be misleading to assume that since the unemploy-
ment rate is relatively low, according to your staff notice, that the
process of reawustment is being successful. Actually, we are wit-
nessing the downgrading of the sta~dard of living, not only of cur-
rently displaced blue collar workers, but the freezing of future
income opportunities for new workers.

We do, however, recognize that profound structural changes ar"
occurring and will continue. In 1977 there was approximately 160
million tons of steelmaking capacity, employing over 425,000 work-
ers. Today the capacity is near 112 million tons, and only 180,000
steelworkers ar: employed. Adjustment is taking place, but for
workers it is traumatic.

Emphasis upon new technology is warranted, but there must be
a social commitment to workers. So far we have not been able to
develop & forum for the implementztion of a social contract. It is
that aspect of adjustment to transition to which I urge this commit-
tee’s particular attention.

Thank you.

[The prepared statement of Mr. Williams follows:]
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Growth and Allocation

In the post-war period, ecoromic discussions, at least
to the extern® there was a re_erence to public policy
measures, cc entrated npon factors which induced economic
growth. Whi_e inflatlonary pressures alwaysS were an
inhibiting factor, constant increases in the gross national
product were considered to be an attainable objectives.
Paralleling this focus on wealth creation, there did emerge,
as a matter of affirmative public policy, a conscious effort
in the reallocation of income, especially as evidenced in
the War on Poverty during the '60's. There was also a Third
World dimension of this wealth reallocation, whereby

international cooperation was directed to the sharing of the

growth with developing countries. The emphasis was upon
growth and a reallocation of the growth both domestically
and internationally among low-income groups. However, such
public policy measures adopted to achieve these objectives,
. while difficult to enact, did not have to confront the
problem of wealth redistribution in a stagnant domestic cr
world economy.
That environment has changed in the last few years.
The industrialized countries have bearly been able to hold
their own. The U.S. economy is at a standstill and, inde=2d,
suffered recessiosnary years. In many industries, like
steel, cyclical c«nwnward pressures have not relaxed. For
the first four months of this year, steel mill shipments

were 4.1% below 1986.
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According to The Wall Street Journal, economic

forecasters see slcw growth for the rest of the year:
Blue Chip Economic Indicators, a newsletter
that each month polls 51 leading forecasters
- - . estimated quarterly gains of
appreciatively smalier magnitudes /than
previously reported/--only 1.5% in the
current quarter, 2.7% in the third, 2.9% in

the fourth and 3% in the first quarter of
1988.

Restructuring and Global Market

But now there are other contrasts. Instead of a growth
experience, there is the phenomenon of industrial
restructuring. This panel is addressing the issue of
industrial transition--a somewhat softer term but
nonetheless one which conveys a certain degree of negative
implications.

Additionally, while in previous years, references to
Third World economics connotated an :nternational aspect to
macro-economic policies, nevertheless the bulwark of growth
remained centered in the industrialized countries--both its
productive angd consuamptive bases. But now attention has
been aroused by the emergence of the global market. Mass
production processes in the basic industries (steel, auto,
fabrication) and high technology ventures (semiconductors,
telecommunications) are nco longer the exclusive domains of

the industrialized countries. Unfortunately, however, both
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for the Third Werld and ourselves, the markets for these
products remain heavily dependent upon the industrialized

world--and most pradominantly upon the U.S. marketplace.

Adjustment gnd Preparation

Structural change and the global market, although
inevitable developments, have arrived at a time of sharp
economic problems and have seriously challanged our ability
to cope with the transition. I am aware that if one
expresses caution about entrance into the global market, he
stands vulnerable to the charge of protectionism.
Nevertheless, I do believe that generally accepted
international principles have not yet been defined or
adopted so that the participants in global market
competition cannot be assured of fair competition nor can
the workers receive equitable and social justice treatment.
It has taken generations, within our national marketplaces
and even more recently within the European Common Market, to
arrive at a systematic set of principles--or regulations, if
you wish--to prevent exploitation of workers and
concentration of wealth.

The global marketplace could put pressure upon these
social gains and result in a gradual lowering of the
standard of living of workers in industrialized countries.

There is need, therefore, for a period of adjustment and

16
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preparation. Our industries must be given appropriate
opportunity to convert to a world-class strategy in their
competitive outlook. But then, too, the global marketplace
must be subjected to far more discipline over unacceptable
practices than is now required.

Thus, for example, the United Steelworkers of America
has been advocating, as an element of global market
preparation, that trading partners recognize--as a
discipline precedent to submitting products for
international trade--that internationally recognized workers
rights not be suppressed. We are maintaining in both u.S.
trade law and in current GATT negotiations that suppression
of these rights constitutes an unfair trade practice. <There
is an unreasonable economic advantage béing gained because
the lack of international discipline allows and, indeed by
default, encourages unfair wage competition. It is not
enough for policymakers merely to affirm that such unfair
competition can be offset by increased technology and

productivity.

Exit Costs
As an element in domestic industry adjustient, I should
like to indicate one area of no small importance. Of

particular concern to potentially displaced workers in
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restructuring industries is the availability of early
pensions due to plant shutdowns. Almost all of ocur
industrialized partners provide these older-worker
compensation measures not only to facilitate structural
changes. There is also a question of social equity. Yet,
we are faced witk an anomaly. Steel firms have declared
themselves hampered by these "exit costs"™ and have been
engaging in Chapter 11 bankruptcies in order to avoid these
obligations. Furthermore, even when pension §lans have been
terminated and the PBGC assumes responsibility for
guaranteeing the basic oenefits, this agency insists upon
intervening in collective bargaining agreements if the
unions attempt to recover for the structurally displaced
workers those shutdown benefits not guaranteed by the PBGC.
My point, Mr. Chairman, is that workers are unable to be
sympathetic with the goals of industrial transition since

there are little transitional programs assisting them.

Closure HMeasures: Notification

I would not, however, wish to deny that public policy
is beginning to respond to worker displacement. This
Congress is on the verge of enacting a dislocated workers'
training program patterned after the DOL Task Force

recommendations. Yet, of major debate is whether a
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generally recognized asset in worker adjustment; namely,
early intervention through plant shutdown notification
should be incorporated in a comprehensive worker adjustment
program. AadvanCe notice of shutdown is being bitterly
resisted by business interests.

Meanwhile, our European counterparts in the steel
industry are preparing for a further reduction in
steelmaking capacity by inaugurating another comprehensive
program of steelworker adaptation measures. According to
the American Metal Market (June 18, 1987), the German steel
industry and union intend to soften the impact of pending
massive layoffs by using $465 million in public financing.

The plan has .ot been fully detailed, but

it is intended to provide funding for job

retraining and early retirement schemes for

the 25,000 to 30,000 German steelworkers who

may be laid off because of losses by the

country's leading steelmakers and community-

wide moves to cut excess capacity. It is

still unclear if the plan includes aid for

steel companies losing capacity.

Under the proposal, at least $465 million

would be needed from the public sector for

layoff payments, re-employment in non~steel

sectors and job retraining programs. At

least half of this amount would come from the

German government, while the rest would be

provided by the European Commission.

Industrial transition requires an industrial policy.
There is no doubt that other countries, either those with
emerging steel capacity or those engaged in retrenchment,

approach these major investment or disinvestment decisions
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through some form of industrial strategy. Presently, there
is no such forum for evolving strategic approaches which
take into consideration both the corporate financial

repercussions and the worker/community losses.

Restructu. .ng Forums

The Steelworkers has suggested an expansion of
tripartite committees into decisionmaking or policymaking
bodies capable of coming to grips with the restructuring
problems. There is the potential for developing such an
approach to be found in the amendments, proposed by the
Congressional trades committees to the Section 201 or
safeguard clause of our trade law, wherein there would be
"interactive dialogues™ among the affected parties in any
import control petition and the submission of an adjustment
plan as a concomitant part of a trade relief response to a

declining industry.

Capacity Reduction: Export Strategies

Let me hasten to add, however, that industrial
transition does not necessarily mean transition from a
declining industry to an emerging one, as mentioned in your
staff draft for this panel. Certainly, the economy as a

whole will experience the evolution of new industries. But
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the trauma to th. declining industry is not eased because of
these new emerging industries. WNeither are the workers
absorbed by th?m. For the most part, blue-collar workers,
for instance in the steel industry, tumble down the income
line and land in traditional lower wage jobs. Without a
transitional strategy, this cycle will not be broken.

Hence, we would caution against transition scenarios
which assume the sharp decline or demise of a particular
industry. 1Indeed, we would advocate that there be a
transition to a more world-class format for the Same
industry.

We are particularly insistent upon this concept in the
steel industry because there seems to be an almost universal
acceptance of the need for a substantial reduction in
capacity. Capacity reduction needs to be consistent with
market demands but should not be propelled by the export-

oriented growth strategies of other countries. These

strategies are reaching an end of their usefulness.
Steelmaking countries with excess capacity will have to
realize that demand growth in their own market alco2 will
Justify the existence of their productive capacity.
Unfortunately, these caport-led Strategies have allowed the
build up of enormous trade surpluses which are also a

detriment to the world trading system. fThese situations
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will eventually have to be adjusted. In the interim, it
would s¢ extremely disadvantageous r ¢ the U.S. to abandon
its productive capaci.y, ervacially in steel, pending the
readjustment of international crade balances.

I would also like to call the cChairman’s attention to
the fact that the export attraction .or meny of the newly
industrializing countries is not entirely ociginating from
economic factors within their own economics. The Journal of
Commerce (June 24, 1987) reports:

For the past two decades, U.S. multinationeal
corporations have been pouring money into
manufacturing operations in Asia's 'fou.
tigers'-~Hong Kong, Singar»nre, South Rorea and
Taiwan --along with less-developed bu+ growing
economies in the Philippines, Malays and
Thailand.

U.S. investments in countries such as Taivian
and South Korea have been aimed largely at
producing for the U.S. market. Up to one-third
of Taiwan's exports to the United States last
year, for example, originated in U.S.-owned
plants on the island, said an official at the
American Institute in Taiwan, which functions as
the unofficial U.S. embassy there.

U.S. investments in these countries are
shifting from low-~end products such as textiles
and footwear to high-value goods such as
electronic components, computers and
automobiles, largely for shipment back to the
United States. Detailed figures are often hard
to come by, but the scale is vast, judging by
industry and other estimates given to The
Journal of Commerce.

In the case of Singapore, $2.2 billion —-
about half its total 1986 experts to the United
States -~ came from U.S. companies there.

The majority of the $670 million werth of
manufactured goods exported from the Philippines
to the United States last year was produced by
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subsidiaries of U.S. companies, especially in
the semiconductor industry. Total Philippine
exports to the United States in 1986 were valued |
at $759 million.

The United States is Hong Kong's largest
market and has some $6 billion invested there.
But, given Hong ®&n3"s open economy, there are
no detailed records concerning the operations of
U.S. companiet; there.

This is not an indigenous economic situation to which
U.S. manufacturers should sacrifice productive capacities.
Actually, the Institute for International Economics in a
report, "Adjusting to Success,” charges,

The four Sspectacularly successful newly
industrializing economies of East Asia--Hong
Kong, Korea, Singapore, and Taiwan--have often
been held up as a model for emulation by other
developing countries., But today there is cauge
for concern that their actual or incipient
current account surpluses both endanger their
continued economic progress and hinder global
balance of payments adjustment.

The major threat to continued pibgress in the
East Asian NICs . . . is their growing external
surpluses. These surpluses djivert resources
from high-yielding domestic investments into
lower yielding foreign assets, distort domestic

. investment toward an excessive focus on export
and import-competing industries, deter desirable
upgrading of the composition of exports, create
irflationary pressures through the monetary
effects of the buildup of reserves, increase the
probability that much more precipitate
adjustment will be required later (as in Japan
now), and unduly limit the growth of internal
consumption.

The basic contention is that such excess capacity,
which in part has produced excessive trade surpluses, cannot

be sustained and will eventually be decreased or idled.
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Under these circumstances, it would be very premature for

American industry to reduce its capacity.

Capacity Reduction: Indirect Steel Imports

Additionally, some of the decline in steel production
has been due to a trade deficit in indirect steel; i.e., in
steel-content imports. As the exchange rates come under
control, it is anticipated that some of this trade deficit
will recede. Again, it would be premature that steel

capacity be unduly withdrawn.

Summary

I believe that my main emphasis is upon the need for a
forum in which we can coordinate various government policies
regarding industrial transition. Congress might, without
csuch industrial coordination, enact measures--based upon the
assumption of capacity reduction--to facilitate such
reductions by providing economic and tax incentives or
antitrust relaxations for closures. A&n uncoord.nated ad hoc
approach of that type wouid be a mistake.

I wich to reiterate that the loss of these basic
industries jobs is not being replaced by comparable income
level jobs in the service sectors. It would be misleading
to assume that sirce the unemployment rate is relataively

low, according to your staff notice, that the process of
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readjustment is being Successful. Actually, we are

witnessing the downgrading of the standard of 1living not
only of currently displaced blue-collar workers, but the
freezing of future income opportunities for new workers.

We do, however, recognize that profound structural
changes are occurring and will continue. In 1977, there was
approximately 160 million tons of steelmaking capacity
employing over 425,000 workers. Today, the capacity is near
112 million tons and only 180,000 steelworkers are employed.
Adjustnent is taking place, but for workers it is traumatic.
Emphasis upon new technology is warranted. But there must
be a social commitment o workers. So far, we have not been
able to develop a forum for the implementation of a social
contract. It is that aspect of adjustment or transition to

which I urge this Committee's attention.
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Mr. MacKay. Thank you, Mr. Williams.
Dr. Lawrence.

STATEMENT OF ROBERT LAWRENCE, SENIOR FELLOW IN
ECONOMICS, THE BROOKINGS INSTITUTION

Dr. LaAwrence. Thank ycua very much.

In my comments I would like to deal with two issues. The first, I
would like to talk about some conceptions of change in our econo-
my. Indeed, some misconceptions about the nature of stcuctural
change. In particular, the influence of the global economy. Then I
would like to talk briefly about some policy suggestions that I be-
lieve would facilitate ndustrial adjustment in the global economy.

I would like to direct ycur attention to a table in my testimony
following page 7. There are three basic notions which are very
common today, which attempt to explain our performance in inter-
national trade and the emergence of the very large trade deficit
which we have experienced over the last five years.

These notio.s essentially suggest that there is some intrinsic in-
ability of the United States to compete in inte-national markets.
Indeed, advocates who advance at least two of tnose notions argue
that it is essential that we move tc an extensive system of man-
aged trade if we're ever going to get our trade deficit down.

These conceptions really argue, first, what I call the low wage ar-
gument. That is essentially that if workers are paid $2 an hour in
Korea and they are paid $12 an hour in the United States, there is
no way the U.S. can compete. We have to either get their wages
up, or our workers will face a leveling down in their wages. That is
sort of the low wage argument. It argues that predomiuantly our
trade deficit has been the result of these forces.

A sccond argument which is a very popular argument, particu-
larly with Congress, is the unlevel playing field argument. The ar-
gument here is that foreign governments are interventionist. They
give their firms more assistance than the American Government
aces. In this system, the ball inevitably bounces towards the U.S.
goal line. The 1Jnited States can't compete under these conditions.

The third argums::t save that essentially Ame:icans have forgot-
ten how to produce good quality products. It doesn't matter what
the price is. We can't sell abroad unless we learn to imprnve our
quality.

There is an element of truth in each of these arguments. There
are obviously instances whern they do apply. But the question is
whether they should be the driving force behind cur tr- 1e policy. I
would submit they ought not to, precisely because they can't ac-
count for the facts. What are those facts?

Let’s look at Table I in my testitnony. The first thing to note is
the pervasiveness of our trade deficit. The declines have come vis-
tually evenly in capital goods, in automotive products, and in con-
sumer goods, $43 billion in capital goods between 1981 and 1986,
$45 billion in automotive products, $44 billion in consumer goods—
as you see, almost evenly divided and pervasive across all commod-
ities.

If you look at the regional movements in our trade balance, what
you discover there is that it is pervasive. It is with every major
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trading partner that we have; and what is remarkable, it is almost
proportionally distributed across our trading partners. I have done
some exercises where you simply give each trading partner their
share of our imports and our exports as they were in 1981, and
forecast what would have happened if they had simply picked up
their proportion.

Lo and behold, what you find, if we take the case of Japan for
instance, is that their proportional share would have been $38.4 bil-
lion. That’s in my second table. Lo and behold, that’s exactly what
they got.

So these are the facts then; a pervavive erosion in our trading
performance across almost every product category, and almost pro-
portional with every trading partner. How does that square with
those interpretations of our trade difficulties? Let’s think about
that unievgf playing field argument for instance.

First, remember that in 1981 the United States actually had a
surplus in its trade in manufactured products of about $11 billion.
So there was nothing in the playing field then that prevented us
from getting a surplus. What’s happened has happened since then.
So things must have changed in zome way in order to tilt the play-
ing field, if we're going to take that explanation seriously.

Yet, if we look at the pervasiveness of this erosion, we have to
believe in nothing short of a global conspiracy because it’s not con-
fined to one or two of our trading partners. It is pervasive. If you
actually look at the facts, what has been happening since 1981 is, if
anything, protection has been on the rise in this country relative to
our trading partrers. It simply cannot account for this erosion in
our trade balance. The proportionality confounds the argument,
that it’s due t unfeir practices of one particular trading partner.

Let’s think of the low wage argument. Well, let’s look at what
happened with developing countries. What we find is that as u
ghare of our imports, developing countries accounted for 25 percent
of our manufactured imports in 1981, and 25.9 percent in 1986. It is
not a low wage phenomenon at all.

Indeed, what is striking is that more than two-thirds of our inter-
national competition in import markets is coming from developed
countries, those countries which have wage rates that are rather
similar to ours.

So I would assert {aat neither of these two explanations can ac-
count for the facts. Indeed, I would suggest that by and large
America can compete internationally, provided it has higher pro-
ductivity in order to offset tie low wages in foreign countries. After
all, this is not a new experience for the United States,

In 1960, the 1J.S. economy paid wages which were more than two
times those in the rest of the world. Indeed, what is interesting is
that in 1960, two-thirds of our manufactured imports came from
low wage countries. Recall that in 1960 low wage countries includ-
ed Japan and Europe. So that a much smaller proportion of our im-
ports today come from those low wage countries, although their
identities have changed, than did earlier.

What about the quality argument? Again 'm not saying there
isn’t some element of truth in it. But how can that account for the

pervasiveness of this decline? Capital goods, auto products, con-
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sumer goods, evenly dist:1buted. If quality erodes, it erodes in some
particular sectors. It also doesn’t occasion a precipitous decline.

No. If you want to understand why we have a trade deficit you
have to look at something we economists call macroeconomic. It's
aggregative. Only if it were an aggregative phenomenon could you
explain the pervasiveness of this change. Indeed, until we change
our macroeconomic policies, we won't get a reversal of this aggre-
gate of change.

It has to do with policies adopted in the United States. It has to
do with the fact that we as a country are spending much more
than we produce. When you spend more than you produce, you
have to get foreign goods to make up the difference. Therefore,
there is this direct link between our two deficits—the Federal
budget deficit and the trade deficit. That is the essential message of
the first part of my paper.

I also deal with the issue of whether or not the United States is
being deindustrialized. There are a number of interpretations of
the term “deindustrialization”. Again, I direct you to a chart fol-
lowing page 17 of my testimony.

What is interesting there—The chart is divided into two panels.
It all depends on how you define deindustrialization if you want to
come up with an answer. What I would point out though is that in
panel A, I give the share of manufacturing in our GNP. What is
really striking about that panel is that essentially, measured in
1982 dollars, manufacturing is roughly the same share of our gross
national product as it has been in most of the post-war period.

Indeed, if you look in real quantitative terms, goods are as im-
portant an element in our production today as they were in 1980
and as they were in 1960. The United States is not losing its capac-
ity to produce goods. Individual U.S. industries have indeed experi-
enced tremendous difficulties. But in the aggregate, if you look at
measures of our industrial base, our capacity to produce in manu-
facturing, you find that that has increased by about 20 percent
since 1980, roughly in line with the rest of our economy.

So I would suggest that we do have sectors that are impacted dis-
ﬁroportionately by trade. But that broadly, our manufacturing base

as continued to expand roughly in line with the rest of our econo-
my. If you do look though at the share of manufacturing in employ-
men’cl %1 our economy, you see a noticeable decline that I record In
panel B,

That is the result not of a loss of our ability to produce goods.
Indeed, a result of our enhanced ability to produce goods. More
rapid productivity growth in the goods productive sector has been
the dominant reason for the share of manufacturing in our employ-
ment.

I also deal in my testimony—but I won’t go into it here—with
the nature of the income earnings potential broadly in manufactur-
ing and the rest of the economy. The argument that our middle
class could be eroded as a result of the transition, as a result of this
declining share—I say it simply doesn’t hold up if you lock at an
aggregate of an analysis of that particular phenomenon.

There are differences indeed, and I'll come to it in a moment, in
the earnings capacity in certain of our heavy industries, particular-
ly in steel and in automobiles. Workers who are dislocated do expe-
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rience declines. But as a broad generalization of the effect of a
small decline in the share of manufacturing in employment in our
total econcmy, it simPly doesn’t hold up.

In addition, I don’t find any substantial inability of the high
technology menufacturing sectors of our economy to provide
middle and upper income earnings jobs. Indeed, the reverse is true.
They provide relatively higher proportions than the more basic
parts of the manufacturing sector.

I do, however, believe that in addition to changing our macroeco-
nomic policies, which are essential, we could change our policies to
deal with dislocation in this economy. The work that I have done
in this area looks specifically at dealing with dislocation as a result
of international trade.

I personally am very skeptical of coordinated orchestrated pro-
grams in order to deal with decline in a specific industry. I believe
If an industry is being injured as a result of imports, it should come
to the International Trade Commission, it should prove that it is
being injured. If it is being injured, a declining tariff should be pro-
vided'in the form of protecting that sector.

I do not think that the government should get involved in de-
tailed programs of the nature of conditionality, where protection is
provided on a quid pro quo basis, fundamenta ly because I don’t be-
lieve that the government knows what it takes to revitalize an in-
dustry. I don’t think we know how to restore the competitiveness of
any individual industry. I don’t think that is the Jjob of the govern-
ment.

In fact, it is very striking that if you actually look at the steel
industry shere we had, in 1984, mandated investment in that in-
dustry, we find that firms which have been investing the heaviest
over the last decade are those closest to bankruptcy today. It has
not been a profitable endeavor to invest in the steel industry. Yet
tll1e Congress in 1984 mandated that such investment should take
place.

So I am skeptical that we really know what it takes. I also don’t
see why we should mandate every firm to invest. It is almost bound
te be sure that some of them have to be shaken out. I say give the
industry a breathing space. Give them a declining tariff, and let
the chips fall where they may. It was mocked when it was imple-
mented, but in fact that was exactly our policy with Harley David-
son in the auto cycle industry.

We gave them a tariff, we set it to decline, they knew it was tem-
porary, and they restored their competitiveness. The market isn't
perfect; it does make some errors. We can slow adjustment down.
But I don’t think we should do it in a detailed or interventionist
way.

I think then with the revenues that we take from those tariffs
that are set to decline, and indeed, from auctioning off the quotas
that we currently have, we could improve our trade adjustment as-
sistance program.

y own view is that there is indeed something very traumatic
and difficult for a worker who was earning a high wage to now
have to experience a precipitous decline in his or her income.
Indeed, there is an incentive to delay adjustment because of that
erosion ir the income that that worker would experience.
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My suggestion is a form of insurance, of wage insurance, for
workers from such displaced and dislocated industries. If a worker
were earning say $25,000 or $30,000 a year and they found a new
Jjob paying $10,000, I would suggest that they would be compensat-
ed say for half of the erosion in their wages for some period of
time. That proportion could be adjusted according to their age,
with older workers getting more.

But I think that easing the transition in an income sense would
be an important component. I also believe that not for everybody,
but where workers determine that they want to avail themselves of
training, I think that that should be provided in a way perhaps
that could be financed by being linked to their future incomes.

Finally, my colleague and I, in the study that we have done, be-
lieve that communities ought to have a form of assistance to deal
with the traumatic experiences of plant closures. We call this a tax
base insurance program.

We believe that just as we have unemployment insurance for
workers, we ought to have a tax base insurance program for com-
munities. They could insure their taz base and then, in the event
of a precipitous shortfall not due to the change in the tax rate, but
due if you will to a plant closure or a crop failure or a fall in the
price of oil—It’s a program that has wide regional applicability, not
Jjust due to trade, but due to other forms of structural shocks that
hit communities.

They would then in turn be reimbursed for some proportion of
the erosion of that tax base for some period of time. You could
either do it on a voluntary basis, or you could make it mandatory.
When you do it on a voluntary basis you have 2 problem, as in all
insurance programs, of some kind of adverse selection, that only
those who are susceptible to these disturbances would sign up. On
the other hand, when we did our study we were struck by how per-
vagive the shortfalls have been for communities.

Our country has been racked by disturbances over the last
decade. It hasn’t just been the industrial heartlands. There is a
broad base, a wide number of communities that have esperienced
this. So I think .hat this is a suggestion which we believe should
merit further cunsideration.

Thank youa very much.

[The prepared statement of Dr. Lawrence follows:]
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Statement of Robert gz, Lawrencel
Senior Fellow, The Brookings Institution
before the
Technology Folicy Task Force
Camittee on Science, Spade and Techology
U.S. House of Fepresentatives
July 1, 1987

Industrial Transition in a Global Econcmy
A nation with America‘s hman and natural resources should

provide its citizens with the world’s highest 1iving standards. This
proposition, once taken for granted is being called into question by

many Zmericans. Their doubts reflect concerns that Anerica’s changing
glcbal rele and the need to campete in international trade pose a
threat toU.S. living standards.

America’s Global Role. For most of the postwar period, the U.S.

econany led the world. By almost any measure the United States econcmy
| was mmber one. America was richly endowed with natural resources. It
| had the world’s most highly educatec. and trained labor force, the most

modern plant and equipment and the 2eading edge technologies in almost
every industry. In cambination with the latest management techniques
and the scale econcmies resulting frem a huge and rich domestic market,
the U.S. econamy produced about twice as much per worker as its nearest
Buropean counterpart and its citizens enjoyed the world’s highest
living standard.

1 The views expressed in this gtatement are the sole
responsibility of the author and do not purport to represent those
of the Brookings Institution, its officers, trustees, or other
staff members.
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For most of the fifties and sixties, Americans felt secure in
their econcmic relationships with the rest of the world and in the
performance of the econamy at home. Between 1950 and 1973, per capita
1iving standards seemed to rise inexorsbly for all — lifting large
numbers of Americans fram poverty. To be sure growth was punctuated by
recessicns and inflation presented a xecurrent problem, but cover the
long temm, faith in sustained growth proved justified and structural
changes such as the shift off the faxms were viewed as essential
carplements to progress.

But today, almost everything has changed. While America continues
to have world’s largest QP and to occupy a leading position in the
global econamy, in several respects the American econcmy is no longer
clearly preeminent. U.S. workers are not cbviously trained in the best
schools nor do they necessarily have the highest skills and work with
the most modern equipment. American management may not lead in quality
control, in motivating its workforce and making decisions for-the long
tem; U.S. technology in several areas is no longer the world’s best.
The nation’s natural resources no longer suffice to meet its needs --
oil imports are rising for the second time in a decade. America may
provide its citizens with the world’s highest living standards, but the
lead is closer to ten rather than £ifty percent.

The channels linking the U.S. with the global econcmy have
became deep and wice and they transmit shocks in both directions. This
increased global integration of the econamy has been associated with a
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period of much weaker damestic econcmic performance. The nation has
been wracked with inflation, deep recessions and siow productivity
growth. ‘

Americn’s loss of global lead, its changed relationships with the
rest of the world, particularly its large trade deficit and growing
international indehtedness and the nature of structural charge in the
domestic econamy have raised questions about the future ability of the
econcny to sustain the rise in living standards recorded in the past.
These concerns have recently reached a fever pitch in the nationai
debate ahout U.S. conpetitiveness

In my view, America cannot ignore these changing global sconcmic
realities. Efforts to recapture the past by retreating into isolation (
by erecting trade barriers, capital controls and restrictions on
foreign investment) are doaved to failure. America must meet the
challenge of its changing global role head on, by adapting its
institutions to ensure that its campetes effectively in the global
éconamy. To accamplish this we need accurate notions of the nature of
structural change within cur econamy and policies which aid in
adjusting to it. Unfortunately, there are widespread misconceptions
about the nature of U.S. structural change that may lead us astray in
responding to the new global enviromment. The firs. is that there are
instrinsic features of the international econamy which prevent U.S.
industry fram campeting successfully: the second is that such
carpetition is damaging the industrial base —— that the U.S. is being
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deindustrialized; the third is that the economy is shifting in an
undesirable direction — toward the production of sexvices rather than
goods and that such a shift means lower living standards, an unequal
incame distribution ani poor jobs. In this testimony I discuss these
notions. In the final section I make some brief conmments about policies
we should adopt to ease the adjustment burdens related to trade.

Can America Carpete?

There are three popular explanations for the emergence of the
large U.S. trade deficit ir manufactured goods. The first appeals to
the camon sense notion that high-wage countries, such as the U.S.,
cannot carpete with low-wage countries. If workers are paid twelve
dollars an hour in America and less than two in Xorea and voth
countries have access to world markets for capital and technology,
firms located in Korea can always underprice those in the United
States. If free trade occurs between such countries, workers in the
high-wage econcmy face two disastrous options: unemployment or slave-
level wages.

Tha second line of attack, the unlevel-playing field argument,
appeals to U.S. national self-interest. The real world is dominated by
nationalistic econcmic policies. The campetitive, open environment
assumed by international trade econcmists simply does not exist. Only
the U.S. bases its policies on the rules of the free market. Foreign
goverments support targeted industries with subsidies, selective
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procurement and trade protection. The xesult is an "unlevel® playing
field and the ball inevitably bounces toward the U.S. goal.

For protagonists of both these positions the correct response to
these problems seems clear: America should abandon the view that market
forces daminate trade flows. It should act lﬂ;e other countries and
manage trade to its advantage. Imports of foreign products should be
strictly controlled with quotas until and unless wage levels and
industrial policies resemble those of the United States. Unless we
protect our markets, the arqument contimies, the trade deficit will
balloon further and our manufacturing base will continue to shrink.

A third school ascribes the deficit to failures in U.S.
manufacturing capabilities. Put simply, foreigners now make better
procucts. Unless the United States improves its capabilities, the trade
deficit will persist.

I share with these schools a deep concern with the record trade
deficit, but firmly reject their diagnosis of America‘'s trade problems:

== Since wage levels tend to reflect productivity levels, high-
wage countries such as the U.S. can compete with low wage countries
because their superior productivity compensates for higher wage rates.
If developing countries really had U.S. skills, technology and capital
levels, their wages would no longer be low.

== The qains frem specializing along the lines of comparative
advantage are not absent simply because goverment policies are more
pervasive than assumed in same versions of trade theory.
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~— while practices such as subsidies and tariffs will affect the
composition of trade over the medium xun, they will not affect the size
of the.trade balance which is driven by a nation’s spending and savings
pattems. A country with investment oppon.tunities that exooced its
domestic savings will borrow from abroad and xun a trade deficit even

. if its costs are relatively low, its home markets protected and its
exports subsidized. Conversely, a nation with high savings relative to
investment will run trade surpluses even if its markets are open and
its products poorly regarded. By this reasoning, the 1acent
deterioration in the U.S. trade position resulted from the decline in
U.S. net national savings when the growing budget deficit was not
matched by a corresponding increase in net private saving.

It i= unfortunate, if understandable, that these fundamental
propositions axe so poorly accepted in the current enviromment. I will
try to demonstrate the logic and empirical evidence behird each of
them.

ILow-wage imports. Between 1981 and 1985, the current account
balance, including both geods and services, declined from a positive $6
billion to a deficit of $141 billfon. The decline in the manufactured
goods trade balance over the period was almost as large — $135
billion. Since the low-wage, unlevel playing field, and poor quality
arquments apply particularly to manufactured goods trade, it is
necessary to examine U.S. trade perfommance in mamufactured goods more

closely.
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As shown in tables 1 and 2, the deterioration in the American
mmhmﬂisetradebalmnemparvasive, across both goods and
countries. As table 1 shows, between 1981 and 1986, the slunp was
quite uniformly and preportionately spread across capital goods (down
$43.2 billjon), autamotive Products (down $45.8 billion), and consumer
goods (down $44.0 billion). Similarly, as shown in table 2, the U.S.
lost trade position with each of its mijor trading partners over this
peried. Indeed, not only was the increase in the U.S. deficit roughly
proportional to each partner’s share of the U.S. import market in 1981,
but the U.S. import shares from different trading partners have changed
strikingly little. The largest shift between 1981 and 1986 was the 3.0
percentage-point decline in the Canadian share of U.<. imports.

Imports from Japan (up from 25.3 to 27.4 percent) and Europe (unchanged
at 22.4) grew xoughly as fast as tho rest of the U.S. market.

The U.S. damestic market is the location of the most pronounced
campetition between U.S. fims and foreign products made with cneap
foreign labor. If low wages abroad were driving the American trade
deficit, therefore, the share of imports frem developing countries
should have risen dramatically. But as table 2 indicates, the share of
U.S. manufactured imports fram developing countries in 1986 (25.9
percent) was about the same as the share in 1981 (25.0 percent).

Indeed, theionger—mnevidemethmevsmgzeaterckmbtmﬂ\e
chazp wege arqument, which implies an inexorabla frcrease in the shm‘:eS
of imports fram cheap labor countries. In fact, U.S. imparts ghos

Ic A7
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Table 1. U.S. Trade by Selected End-use Calegories, 1981-86
Percent of total unless otherwise specified

Change in trade balance®
(hillians of dollars}

Actual
Exports Imparts minus
Catepory 1981 1985 1981 1986  Actual Propartional*  proportianal
Capital goods 69.6 61.8 335 S -43.2 -436 [}
Auvtomotive roducts 156 19.0 287 334 -45.8 -84 -4
Consumer g0ods e B2 »Ns M1 -d&d -50.8 6.8
Source: Data for 1961 are from U.S. Department of C ! ional Trade Administration, United Stotes
Trade: Pecformance (n 1983 and Outlook (Government Printing Office. 1986). Data for 1986 sec provided by Lester
Davis of the TTA, Figures sre rounded.

2. Change in the mazufsctured trade balance between 1981 snd (986,
b. The difference between what the trade belance would have been In each catepory if the 1931 proportions of
total importt 3nd exports had been meintained. and the sctus! trade balance in 1981,

Tahle 2. U.S. Manufactured ‘Frade, by Repic, 198§-86
Percent of total uinless atherwise specified

Chiange in trade halance®

thillians of dallars)
Actual
Exparis Imports Prapar- minus
Reginn 1981 1986 1981 1986  Actual tional*  proportianal
Canada 202 240 202 1722 -4 -30.3 15.9
Japan 61 100 253 274 -38d =384 0.0
Europe 232 40 224 R4 =3 =335 .4
Other developed countries g8 R} 56 353 -8.3 -8.3 0.0
Less developed countries 0.5 3.6 250 259 -59 -36.9 -18.0
Asian newly industrialized
countries 59 72 16 155 -233 =20.5 -2.8
Centrally planned cconomies 12 2.1 LS 1.8 -1.5 =22 0.7
Total (billions of doftars) 1668 169.8 1564 3089 ~149.6 «149.6 0.0

Source: Stme as table 2. Figures are rounded.

8. Change In the manufactured trade balance between 1921 and 1936

b. The difference between whet the trade halance would have been in cach region If the 1981 proportions of total
impoits and exports had been maintained. and the sctual trade batance In 1581,

O
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precisely tha opposite behavior. In 1960, two-thirds of manufactured
imparts into the United States came from countries with less than half
U.S. incare (and wage) levels. By 1986, the share from countries with
less than half U.S. incame levels had dropped dramatically, to less
than a third, In 1963, of course, Japan and many European countries
had cheap labor by this definition; today they no longer have. If
cheap labor really determined trade deficits, the U.S. should have had
a mxch larger deficit in the 1960s when much more of the world (by
econamic weight) had lower relative wages than it does today.

Finally, the progressive lowering of trade barriers between
developed countries was not associated with a levelling down of U.S.
wages to those of foreign caveloped countries, but rather with a period
of rapid growth both here and abroad. Moreover, instead of pemmanently
maintaining low wages, Europe and now Japan have waoes tat have
converged to U.S. standards xoughly in parallel with levels of
productivity in all these countries.

The Unlevel Playing Field. There is ample evidence that virtually
all countries, including the U.S., raintain at least scme xestrictions
on imports. Indeed, the U.S. Trade Fepresentative publishes each year
a capilation of foreign trade barriers erected around the world. Just
as it has in earlier years, the U.S. should continue to pursue its
negotiations with other countries to lower these impediments to trade.

Nevertheless, unfair trade practices are not the driving force
behind the xecent rise in the U.S. trade deficit. Whatever the slope
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of tha field, the trading system did not prevent the U.S. from
attaining ¢ jrowing surplus in mamufactured goods trade between 1973
and 1981. Non-OPEC daveloping count~ies actually bought far more
manufactured goods fram the U.S. in 1981 than the U.S. bought from them
— tha surplus wos $11.6 billion

To account for the turn aro d of the overall U.S. trade deficit,
w .. foreign prectices would uniformly and suddenly have had to have
cha:, around 1981. Indeed, something close to a massive global
conspiracy should have taken place. Yet we know that protiction is not
much greater in tha xest <7 the world today than it was in 1981 - the
Europeans have cut back on their industrial subsidies while thz
Japanese market is somewhat more open today. Indeed, as shown in table
2, the U.S. sent a laxger fraction of its manufactured .<ports to Japan
in 1986 (10 percent) than in 1981 (6.1 percent). In fact, the market
in which protecticn has increased the most over recent times is
probably the U.S. According to Balassa and Balassa, batween 1981 and
1983 the proportion of U.S. imports covered by NIBs rose more rapidly
and overtook that of the European Camunity.2 Since 1981, the U.S. has
slapped tariffs or quotas on autamobiles, machine tools, motorcycles,
semiconductors, and steel and has flirted in Congress with protecticn
for shoes and wine, among other products.

2 B. Balassa, and C. Balassa, *Industzial Protection in the Developed
Countries,” World Economy, vol. 7, no. Z, (June 1984), pp. 179-96.
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Nevertheless, Japan continues to be frequently singled out as
havingﬂnmstunfairtmdingpractic&s among U.S. trading partners.

Yet it is doubtful that such policies were a major fastor in the

dramatic increase in Japan’s trade surplus with the U.S. since 1981.
Table 2 indicates that the Japanese share of the deficit growth is
virtually proportional to 1981 trade sharves. In 1981, Japan accounted
for 25.2 percent of U.S. mamifactured imports and 6.1 percent of
manufactured exports. Given the growth in total Uu.s. inports since
1981, simply maintaining these 1981 shares in 198§ would have entailed
a rise in the U.S. trade deficit with Japan of $38.4 billion dollars
which is precisely the rise that occurred. In short, the evidence is
far more consistent with the view that Japan simply picked up its share
Of the action thar that it dramatically shifted its behavior — the
necessary requirement for the unlevel playing field explanaticn for the
deficit.

Japanese trade balance behavior over the long run also indicates
that whatever protective steps that country has taken are mot causally
related to its trade surplus position. Between 195 and 1973, Japan’s
trade balance in goods and services (current account) averaged 1.1
percent of gross domestic product (GDF). Be 20m 1974 amd 1984 it
averaged 0.7 percent. This is scarcely a record of chronic tendency
towards surplus.

Poor Quality. There is considerable evidence that same u.S.
products are not as good as those made by foreigners. In particular,

Q 4 1
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according to Consumers Reports this appears to be the case with U.S.
autamobiles. Nonetheless, such quality failvres are unlikely to have
becare pervasive similtanecusly across the wide range of goods in which
the U.S. trade deficit has emerged.

The real culprit. The pervasive nature of the trade deficit — by
trading partner and by product category — suggests that samething
aggregative ar macroeconamic is at work.3  In fact, that is precisely
what has cccurred. By definition, a nation’s trade balance represents
the difference between its total spending and production. A nation
that spends more than it produces must necessarily run a trade deficit.
As shown in chart 1, the U.S. has been in such a net spending situation
since 1981. Eetween 1981 arnd 1986, total real U.S. spending on private
consumption and investrent and on government-provided services
increased by 19.6 percent, or 6.4 pexcentage points faster than the
increase in U.S. production over the same period.

One need not 1ook far to discover what lies behind the spending-
production imbalance. As shown in chart 2, between 1981 and 1986 the
government sector (federal, state, and local carbined) increased its
anmal borrowing by about $100 billion. Anmual borrowing by the
federal government alone exploded :at an even faster pace, increasing
from $64 billion in 1981 to over $200 billion in 1986. The private

sector failed to increase its saving to balance the govermment-sector

3 This point is also made in the 1987 Economic Report of the
President, see pp.98-101,
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CHART 1.

CHANGES IN NATIONAL SPENDING AND PRODUCTION: 1380 - 86
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CHART 2.
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spending splurge. In fact, net private investment ran ahead of net
private saving in 1986, contributing to the excess level of national
spending.

In short, a fundamental imbalance between U.S. production and
spending since 1981 has necessarily produced a mushroaming trade
deficit. The rising dollar has been the primary mechanisn inducing the
trade balance shifts we have seen. Stimlated partly by high U.S.
interest rates and by unsettled conditions abroad, international
capitalmvedintothelmitedStatwandcausedthedollarto
appreciate. This in tum priced U.S. products out of world markets.
As I discuss below. How the U.S. chooses to close the gap between
spending and production is perhaps the most important econcmic policy
guestion facing our nation in the years ahead.

Is America Peing Deindustrialized?

Newspaper headlines point almost daily to the fact that u.s.
industry is in dire straights. The reports are filled with details
about plant and mine closures, the plight of the rust bowl and the oil
belt, huge trade deficits, and decisions by U.S. firs to locate
ranufacturing facilities abroad. The fear is that America is
deindustrializing, that America is losing the industrial capacity
required to sustain (i) the nation’s role as an indusvc.al and global
power, (ii) the prosperity of important regional econcmies, and (iif)
high-paying jokr for blue-collar workers. But these reports, while
accurate for sare industrial sectors, fail to convey the full picture.
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They are based on a partial view of the mamulacturing econamy. In
fact, aggregate manufacturing ocutput hag grown faster than QWP over the
past fiveyearsamiisexpecwdtbwt-parfomtmecmmtyoverthe
next decade. America has not deindustrialized, not will it. But the
nature of U.S. irdustry is changing. The expanding sectors reflect an
age of information and technology-based growth. Among the contracting
sectors in serious trouble are several major heavy industries.
"Deindustrialization” needs to be defined precisely. Does
deindustrialization refer to cutpurs or inputs? If the concern is the
nation’s ability to satisfy its demand for goods, the volume of output
should be the focus of attention. If the concern is the quality of
employment opportunities, the demand for plant and equipment, or the
adjustment difficulties associated with unemployment and plant
closures, inputs such as capital and labor should sexrve as the focus.

Industrial Output

Spending on goods such as consumer durables and investment
equipment. is more sensitive to economic fluctuations than is spending
on services which are less easily postponed. Consequently, goods
production is very responsive to econamic growth. During periods of
rapid cyclical espansion (when demand is strong), mamufacturing expands
more rapidly than the rest of the econay. Conversely, during periods
of slow groath, manufacturing performs disproportionately slowly.
These cyclical fluctuations tend to cloud the stronger trend, over the
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long run, for goods and services output to grow at similar rates. The
estimate of mamfacturing output in the @P accounts shows America is
ot deindustrializing—either over the long run (1960 to 1985) or the
medium xun (1980 to 1985) Real value-added in American manufacturing
(measured in 1962 dollars) constituted 20.4 percent of G® in 1960,
20.9 percent of QP in 1980 and 21.7 pexcent of QP in 1985. The
voluma of U.S. mamifactured goods production has thus kept pace, a’most
exactly, with the overall production of goods and sexvices (the Q¥P).

The total value-added in goods in the United States, a measure
which includes wholesale and retail trade margins, shows a similarly
constant relationship to GNP. 1In 1985 the share of goods in U.S. QP
(measured in 1982 dollars) was 42.8 percent: samewhat higher than in
1980 (42.2 percent) and 1970 (42.6 percent) and similar to 1950 (43.6
percent).

In sum, thercfore, judged by the volume of goods and non-
residential structures in U.S. output, America is no more a services
econamy today than it was in 1960.

The ability of mamufacturing production to keep pace with the
overall production of services in the recent U.S. recovery merits
coament. The abnorme'l nature of the recovery, inparticularmehuge
trade deficit which emerged in manufactured goods between 1981 and
1985, might have been expected to slww the growth in goods production
relative to previous recoveries. The explanation for strong
manufacturing production growth, however, lies both in the abnormally
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strong rise in total U.S. spending relative to GNP in this recovery and
in the umsually strong rise, within total spending, in spending on
goods. While real (@W) increased by 12.5 percent between 1980 and
1985, total U.S. spending (i.e., consurption plus investment plus
govermment spending) increased 17.6 percent (hence the decline in the
real trade balarnce of about 5 percent of QP in 1942 dollars).

Sperding on goods; however, increased by a massive 23.6 parcent. In
response, U.S., producers lost significant shares of the domestic market
to foreigners and yet were still able to expand production volumes
faster than overall GP.

What explains the dramatic rise in U.S. spending on goods in the
recent expansion? First, goods have become relatively cheap. Between
1980 and 1985, the relative Price of goods declined by 7 percent--
partly because the strong dollar and declining conmmodity prices and
partly because of relatively rapid growth in manufacturing
productivity.4 In addition, U.S. spending shifted rapidly towards
purchases of automobiles (which were unusually depressed after the 1979
OPEC o0il shock), defense equipment, and office equipment (particularly
computers). While aggregate spending on goods has been strong, it has
been highly concentrated in these three categories.

4 By contrast, over the entire decade of the 1960s and 1970s,
relative goods prices declined 5.3 and 5.6 percent, respectively.
The ratio of GNP deflators for goods production are compared to the
overall GNP deflator is the measure of relative goods prices used
here.
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Industrial Output: Dollar values

Productivity growth has been more rapid in goods production than
in services production. Reflecting this higher productivity growth over
the long run (although not as dramatically as in the 1980s), prices of
goods have increased less rapidly than those of services. Consequently,
while final demexd for goods and services have increased at similar
rates in volune temms, the share of goods in total dollar spending has
declined. Between 1960 and 1980, nominal value added in goods
production declined from 50 to 43 percent of naminal GP; and between
1980 and 1985 nominal value-added in manufacturing fell steadily from
28 pexcent in 1960 to 21.3 percent in 1980 and 19.9 percent in 1985.
Erployrent

Faster productivity growth in goods production (rather than
slower demand) is the source of the declining share of industrial
employment in the econcmy. In 1960, 37.7 percent of working Americans
had jobs in either manufacturing, mining or construction. By 1980 this
proportion had declined to 33.3 percent and by 198" to 25.6 percent.

Similarly manufacturing accounted for 30.8 percent of employment in
1960, 22.4 percent in 1980 and 19.9 parcent in 1985. In absolute
terms, however, the matafacturing employment trend is different.
Manufacturing employmert increased from 16.8 millicn in 1960 to 19.4
million in 197) and & pedk of 21 million in 1979. In the 1982
recession, manufacturing employment slumped to 18.4 million and it has
subsequently recovered to the 19.4 million range in 1986. Thus, if
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deindustrialization refers to a declining share of empluyment, America
is certainly deindustrializing. On the other hand, over the past
fifteen years absolute manufacturing employment -- although subject. to
considerable cyclical fluctuacion -- has been roughly constant at about
20 million.
Capital

According to Federal Reserve Board estimates, both industriai and
manufacturing capacity have kept pace with the volume of total
production. Industrial capacity utilization was 80.9 percent in 1970,
80.9 percent in 1980 and 80.4 percent in 1985. Similarly, manufacturing
output was 80.1 percent of capacity in 1960, 79.2 percent in 1970, 79.3
percent in 1980, and 80.1 percent in 1985. A second measure of the
industrial base is the stock of industrial capital, i.e., a measure of
aggregate manufacturing plant and equipment. The manufacturing capital
stock has grown as rapidly as the overall U.S. capital stock. Real n t
manufacturing capital constituted 22 percent of total nonresidential
capital in the united States in 1960, 22.5 percent in 1980 and 21.1
percent in .985. Manufacturing has also accounted for a fairly constant
share of total nonfam busiiwess expenditures on new plant and
equipment: 33.4 percent in 969, 3%.8 percent in 1370, 35.7 percent .
1980 and 36.1 percent in 1545.

Chart 3 highlights +*~ major data series used in this analysis.
As pangl. A indicstes, judge. by {1} the growth of real value-added in
manufanuring, (2) the ranufacturing capital base, and (3) the plant
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and equipment expenditures of the manufacturing sector, the role of
mamifacturing in the U.S. econcmy today is as important as it has been
for the past twenty five years. As Panel B indicates, judged by the
share of employment and nominal value-added in mamufacturing, the role
of manufacturing has declined significantly. From the perspective of
suppliers of plant and equipment, manufacturing’s role in employment is
irrelevant, and while the share in nominal value-added could be
important, its lor 3-run decline has not diminished the manufacturing
sector’s share 12 spending on plant and equipment.

The Sexvices Boonamy

The process of economic developvnt is often referred to as
industrialization, but judged by employment pattems it could be more
accurately described as a transition to services. Even during the
eaxrly periocd of U.S. industrialization, for example, employment in
services increased as rapidly as employment in goods-producing
industries. Between 1850 and 1900, employment in goods and services
industries in the U.S. increased at similar rates. Between 1900 and
1950, both goods and sexrvices industries increased their shares of
employment, but the services share grew more rapidly. Since the early
19508, however, the share of U.S. employment in goods production has
declined steadily. .

This shift will contimue in the next decade. According to U.S.
Department of Labor projectiovns jn 1995, 74.4 percent of the American
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labor force will produce sexvices (compared with 72.3 percent in 1984),
while only 17.2 percent will be employed in manufacturing.5

The implications of the emergence of sexvice econamies is hotly
debated. In particular, a concern exists that the reduced role for
manufacturing in the econcmy will threaten naticnal well-being.
Ultimately, many sexvice jobs deperd on the existence of manufacturing
activities; therefore, an eroding industrial base will eventually
threaten services employment. Manufacturing, same argue, is a vital
source of productivity growth of middle-class incames and the demand
for capital goods.

The U.S. experience indicates that thac these argurents seriously
misinterpret the evidence. First, as I have Jjust shown, increases in
sarvices production have not come at the expense of goods production.
To the degres that the production of services depends on the production
of goods, therefore, they have mot been negatively affected by recent
trends. Moreover, although increased demand for services by
manufacturing fims is one of the reasons for the expansion of
sarvices, far more important is the demand by final consumers and by
other services.

Second, the declining employment share of goods production
primarily xesults fram the relatively faster increases in output per
worker fn go'ds industries. Just as riséwg fam productivity increased

5 U.S. Department of Labor, Employment Projections for 1995: Data

and Methods, April 1986, Bulletin 2253, p. 27.
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food production while freeing famm labor for employment in factories,
80 relatively rapid growth in manufacturing productivity is increasing
goods production while making a larger share of the labor forxce
available for employment in services. Since goods production is
expanding as rapidly as sexvices production (measured in constant
pcices), the relative weights--and thus relative contributions of
productivity growth in each sector to overall national productivity
growth~—-have not changed.

Third, the stylized image of stxuctural change in the United
States is xepresented by the displaced steel or automobile workex
forced to take a menial job in fast foods or electronic assembly. This
picture has soanded alam bells and produced dire forecasts about the
future of the .alddle class. Even sophisticated analysts believe that,
as the econamy shifts away fram basic mamufacturing and toward high-
technology and service industries, the mmber of mid-level jobs v 11
declina,

Conmentators have advocated protectionist trade measures and
gelective industrial policies to prop up basic manufacturing and to
forestall the structural econamic changes that they see threatening the
middle class.

But neither these presumptions nor prescriptions are correct.
One cannot get &n accurate picture of stxuctural change by looking at
just a few sectors or relying cn anecdotal evidence. The auto and
steel industries have received a lot of attention, but even at their
1979 paaks, they accounted for only 1.1 percent of total employment.

R
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Data on sectoral earnings tell a different story. In table 3,
the usual weekly earnings of full-time workers in 1969 and 1983 have
been grouped by sector and divided into three classes.6 Middle-class
earnings are defined with reference to earnings of the median male
($379 a week or $19,708 a year). Jobs paying plus or mimus a third of
this level are considered to be middle-class.

Contrary to the c~cmmon perception, the proportion of full-time
workers with middle-class earnings in the production of goods is
exactly the same as the proportion of workers with middle-class
earnings in the rest of the econcmy -- 46 percent. Durable-goods
nmmfacturingdo&cranksecorximngallsectorsinthepmportionof
its workers receiving middle-class earnings (50 percent). However, the
public sector has the most intensively middle-class work force (55
percent), and in third place is the services sector: transportation,
cammunications and public utilities (49 percent). There is virtually
no difference between the proportions of middle-class earnings in
nondurable manufacturing (44 percent), finance (43 percent), and
miscellanecus services (43 percent).

Mamufacturing may provide a larger share of middle-class jobs
than the rest of the economy. But it scarcely represents the backbone
of the middle class. If all mamfacturing workers were to be re-
employed with earnings patterns typical of the rest of the econamy, the

6 For a more complete analysis, see Robert 2. Lawrence, "Sectoral
Shifts and the Middle Class,” Brookings Review, Fall 1984, pp. 3-
11,
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aggregate distribution of earnings would change very little. The
maber of workers receiving upper—class and middle-class earnings would
decline by only 3 percent and 1.7 percent, respectively.

A similar analysis with a slightly different data base refutes
the centention that the high-technology industries offer relatively few
middle-class job opportunities. The proportion of middle~- and upper-
class jobs for both males and females is higher in high-tech than in
the rest of manufacturing. All of the major high-technology industries
(chemicals, electrical and nonelectrical machinery, aircraft and
instruments) have smaller shares of lower-class jobs than the rest of
mamifacturing. All of the major high-technology industries (chemicals,
electricalamimnelectricalmchinery, aircraft and instruments) have
smaller shares of lower-class jcbs than the rest of mamifacturing and
almost all of them have larger shares of upper-class jobs. The
ovexmelmingsmmeofﬂxeshiftinarplo;mmttosezvimeoomnyis
the relatively more rapid growth in productivity in goods production.
'Beshiftisﬂmsasignofgreaterpmsperityramerﬂunt}ereve:se.
As I have shown above, increases in services production have not cane
at the expense of goods production. Just as rising farm productivity
increased food production while freeing famm labor for employment in
the factories, relatively rapid growth in manufacturing productivity is
hmasinggoodsprodmtionwhilemakingalargershamofthelabor
force available for employment in services.
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The United States is already a services econcny. Only 25 percent
of the workforce today produce goods, This shift has progressed so far
that to understand the implications we have only to leck around us.
The advent of this expansion reflects advances in technology and
productivity that enable us to meet the damand patterns of a high-
incare population. Public policy should not try to hinder this
transition, but it may try to aid those displaced.

Soxe Suggestions for Policy

Over the past two years, there has been a substantial decline in
the U.S. dollar. With time, this fall will effect an imyrovement an the
trade balance, and alleviate many of the current protectionist
pressures. Nonetheless, the dollar’s fall is not & panacea. Its decline
will reduce the purchasing power of American consumers. But the day of
reckoning from the excess consumption enjoyed thus far in the 1980s
cannot be postponed forever. The only way the nation can compensate
for an erosion in the value of the dollar is to raise productivity
levels. It is encouraging that both political parties now are
concentrating on the issue and considering policies to bolster
educatici..l and retraining efforte as well as R&D spending. In
addition, the dollar’s fall should be accampanied by shifts in both
U.S. spending and trade policies. An effective policy must be capable
ot only of reversing national over-spending without damaging
investment, but alsu of holding protectionist pressures at bay during
the potentially difficult transition to smaller trade deficits.

Q o
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Shifting National Spending Patterns. The imbalance between
natjonal sperding and production can be corrected in any one, or a
canbination, of thres ways.

The first option -- reducing private investment — is the least

desirable. At a time when U.S. firms are facing severe campetitive
pressures, America must, if anything, increase rather than lower its
rate of investment. In the absence of higher domestic savings, however,
the decline in the trade balance and the associated net inflow of
foreign capital, could initiate higher real U.S. interest rates and
crowd out damestic investment.

The second course -~ increasing private savings -- is far more
desirable, but not xeadily susceptible to changes in goverrment policy.
After decades of enpirical studies, it remains unclear whether savings
patterns are sensitive to changes in interest rates and, if so, in what
direction. Moreover, one of the main advertised benefits of the 1981
"supply-side” cut in personal incawe tax rates - higher private
saving-- has ’failed to materialize. Net personal saving stoo. at 7.5
pexcent of personal disposable incume in 1981. By 1985, the personal
savings rate had fallen to 4.6 percent —- the lowest level since 1949!

The third option - substantial reduction of the govermment
deficit, and in particular, the federal budget deficit — is by far the
most feasible, if politically difficult. Although macroeconcmists ray
disagree about the desirability of coampletely eliminating the federal
deficit, there is a broad consensus that the deficit must eventually be

o 2t
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brought down significantly from its current $150-200 billion range to
scmething on the order of $50 billion. There is also consensus in the
policymaking cammity that deficit reduction should take place
gradually ard, if tho need avises, tamporarily halted or even reversed
if the econamy slides into recession.

Resisting Protection. Reversing overall trade patterns will not
only be politically difficult, but also will take time. In the interim
— during which the trade Jdeficit may came down but still hover in the
$100 billion ranye-- there will be contimuing political pressure to
embrace protectionist measures. Indeed, despite its fxee trade
rhetoric the Reagan administration has resorted increasingly to
protection in the worst way possible -- by using quotas and sanctioning
the creation of cartels.

A major reason why even an administration as philosophically
conmitted to free trade as the present one has found it necessary to

cave in to pressures for protection is that the two "safety valves" in
our current trade regime for absorbing protectionist pressures are
imperfect.

The first, the so-called "escape clause," allows damestic
industries to receive temporary protection from imports when they can
prove to the U.S. International Trade Camission (ITC) that imports
threaten or cause them sexrious econcmic injury. Although this
provision of U.S. law has been reasonably effective in screening out
the most unworthy damestic industries of temporary assistance ~-roughly
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4C percent of all applicants since the law was last revised in 1974
have been denied reljef by the ITC - it nevertheless has a fatal flaw.
An industry can *win" its case befare the IIC but still be denied
relief by the President, thus encouraging it to run to Congress for
permanent protection (as the domestic shoe and copper industries have
done in the last two years). In addition, the law has allowed the
President to provide tenporary import relief in the fom of quotas as
well as tariffs; the latter are less distorting of trade flows and also
raise reveme for the goverrment (unlike quotas).

The second "safety valve," trade adjustment assistance (TAa) for
fixms, workers, and communities adversely affected by significant
import campetition, has been rendered increasingly ineffective because
its ftmmghasbeensevexelycutbackovarﬂ;past five years.
¥oreover, even in its heyday, TAA delayed adjustment, particularly by
displaced workers who were merely given extended unemployment
compensation payments without being positively encouraged to find
alternative employment.

In a recent study, which I have written with my colleague, Robert
E. Litan, uehaveproposedseveralmdiﬁcationsinboththeEscape
Clause and the TAA programs which we believe would make them more
useful.” First, the provisions of the U.S. escape clause would be

7  See Robert Z. Lawrence and Robert E. Litan, Saving Free Trade,
(Washington: Brookings, 1986). Our views are ghared in another
recent study of the escape clause and trade adjustment aggistance
mechanisms. See Gary Clyde Hufbauer and Howard F. Rosen, Trade

Policy for Troubled Industries (Washington, D.C.: Institute for

International Economics, 1986).
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more cost effective if declining tariffs were the sole fomm of
tenporary inmport relief for industries sericusly damaged by impor+
competition. In addition, all existing quotas and other quantitative
restrictions should be converted to thei: tariff equivalents by
auction; that is, all rights to import products within quota ceilings
should be sold off to the highest bidders. Tariff ratss should then be
scheduled to decline over time. Tho revenue raised by these tarifls
should be earmarked for assisting workers adversely affected by
imports.

Secord, we recamend that an affiymative injury finding by the
International Trade Comiscion (ITC) automutically trigger two
different types of relief. Mergers of fims in beleaguered industries
(not protected by quotas) would be assessed under liberalized
standards, as recently recammended by the Reagan odministration. If an
industry is judged by the ITC to be seriously damaged by imports, then
there is little worry that mergers will lead to imperfect campetition.

Ve also recormend that trade adjustment assistance autamatically
be extended to displaced work>rs, but only in such a way that the
benerits provided encourage rather than delay adjustment.

Specifically, we propose that the primary camponent of TAA benefits
consist of insurance agiinst loss of wages. That is, workers displaced
by import. campetition would be campensated fox sama proportion of any
reductior in wages they may experience in cbtaining new jobs, thereby
encouraging those workers to find aid accept new enployment quickly.
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The proportion of the loss campensated could vary with the age of the
work2ar and sendority in his or her previous job. A second camponent
wou'ld provide extended unemployment conpensation to workers residing in
reqjions where the unempl¢yment rate significantly nxceeds the national
avirage. The remaining elements in our proposed program would provide
relocation allowances and assistance for retraining. Federal loans for

Tetniining would carry repayment obligations tied to future earnings
and exllected autcmatically through the incame tax system,

Even under highly conservative assumptions our proposed program
of trade adjustment assistance could e readily financed for at least a
decade by converting existing quotas into declining tariffs. As a
result, there would be no financial pressures to impose new tariffs to
fund the assistance program, although the president would still be
suthorized in the future to grant tariff remedies to demestic
industries proving to the ITC that they merit relief.

Fhully,wapmposeanewmchanismboeaseﬂ\epainofwomuc
dislocation for cammnities ~ a voluntary system of insurance by which
mumicipalities, counties, and states can protect themselves against
sudden 1osses in their tax bases that are not the result of reductions
in tax rates. Under such a program, governmental entities choosing to
participate would pay an insurance premium, mch like the premiums
fimms currently pay for unemployment compensation, for a policy that
would compensate for losses in the tax base caused by piant closures or

significant layoffs.
In sum, we will not be able to reverse our trade balance until

our naticnal spending patterns change. But in the meantime, we must do
a far better job in easing the difficult dislocations caused by the
pemisbenttradeinbahmeandﬂ\emmlshutsduemsmml
chenge,
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Mr. MacKay. Thazk you,
Mr. Strassmann.

STATEMENT OF PAUL A. STRASSMANN, RETIRED VICE
PRESIDENT, XEROX CORP.

Mr. StrassMaNN. The subject of technology policy is vast. I
would like to concentrate my remarks entirely on that technology
that affects 56 percent of the workforce, which earns 67 percent of
all labor wages in the United States. That workforce is the white
collar, o-called information workforce.

My subject concerns the computerization, the rapid injection of
technology into that wevkforce. What distinguishes that workforce
is that computerization if singularly dominant and perhaps the
only tool which is applicable to affecting the productivity of that
workforce.

Now, the evidence that I will present here today is that the pro-
ducti ity of the most technologically impac*ed workforce—namely,
the ‘nformation workers—has been declining steadily since 1974
since the United States has engaged in a massive investment pro-
gram in computers. In fact, at this juncture one-third of total prod-
ucts durable—products durable are the tools by -vhich we improve
productivity—one-third of all of those investments are being chan-
nelled into computerization.

Consequently, it would be the purpose of any technology policy to
ask whether one-third of our most valuable and most advanced re-
sources are really delivering to the economy the kind of advantages
which we expect and which we need in order to maintain full em-
ployment, as suggested by Dr. Ginzberg and as suggested by Dr.
Lawrence, to achieve productivity so that our revenues and our ex-
penditures match.

Nitls that introduction, suggesting perhaps that the subject of
computerization deserves the interest and the attention of the
Technology Policy Task Force, I would like to then go over some of
the past history of Congressional involvement in information tech-
nology. I woul sugfwt to you that all of the past concerns, which
mostly concentrated on issues of privacy, protection, standards and
go forth, really never dealt with the cardinal issue—namely, pro-
ductivity.

Therefore, bringing before your agenda the issue of productivity I
think is a new agenda item. What are some of the reasons why we
are starting to have doubts about information technology and its
effect on productivity? I think that the recent issue of Fortune
Magazine, which highlighted its story by the headline “The Puny
Payoff From Office Computers,” certainly brought to public con-
sciousness that there are some doubts.

Monday this week, the New York Times had a key article in the
business section which was “High Technoloa is Hampering the
Service Industries, Productivity Declining.” my concerns that
I'm bringing before you are not just sglt:;:ious. I think they are
starting to become very topical, and I think they will be elevated
on the public agenda very rapidly.

Now, let me just talk about the importance of computers in office
automation in the area of high technology. 90.4 percent of all high
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technology capital investments are going to computers. Of that,
about 85 percent is really being channelled into the information
sector. Let me repeat—computeri-ation is being selectively chan-
nelled to the information sector.

The information sector, by the way, as I define it is basically the
overhead of this economy. It is not the direct workers—the factory
workers, the steel workers—that I am concerned here with. I am
concerned about the professionals, the executives, the managers,
t}tffi‘; secretaries. I am concerned about Congressmen and their
staff.

Mr. MacKay. Let me just interrupt you to say that you've just
described a phenomen~- that all of us have experienced. The more
computers, the less we get done. We thought it was just the Con-
gress.

Mr. StrASSMANN. Nevertheless, from the standpoint of technolo-
gy policy, that raises some serious issues. If we are betting on this
tool and this superior technology to achieve the balance between
our ability to earn money and to spend money, then the question of
what are the causes and the underlying driving forces that after
approximately $1.8 trillion worth of expenditures for computers—
which I understand even by Congressional standards is a non-trivi-
al amount—we are unable to demonstrate superiority from this
technology.

My testimony lists in the footnotes about a number of studies
that echo my findings in this field. I just want to highlight the
study that I have been engaged in in the last five years, where I
have been very much concerned about the underlying issue of how
do you measure productivity in the white collar sector, a subject of
great concern to all academics and foundations,

Let me just tell you that I have discovered that you cannot look
for the causes in underlying understanding what is happening by
looking at macroeconomic statistics. They are practically useless
for that purpose. You have to go down to the niicroeconomic envi-
ronment and study on a firm by firm basis why some firms are pro-
ductive and why some firms are not productive.

Without boring you with details—and I have written a book
about the subjec‘—let me just give you the highlights of my find-
ings. When I siudied the companies, I discovered that if you plot
productivity against the amount of information technolrgy they
use, if information technology would indeed enhance productivity
you would find that more information technology would plot
against improved productivity. Well, that’s not the case.

When you plot information technology versus productivity, the
scatter diagram is random. You can generate it by throwing darts.
What is interesting, however, and what is important in my opinion
to the Technology Policy Task Force, is that when you then focus
on those firms who have high productivity and use computers and
those who use computers and have low F ductivity, you suddenly
discover that many other factors come ._rth as being dominant.

en computerization becomes actually supportive, to either accen-
tuate lack of productivity or accentuate superior performance.

In a nutshell, what I have discovered is that the underlying phe-
nomenon that is driving the lack of productivity of America is the
bureaucratization of America. We are basically moving people from
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productivity gaining jobs in manufacturing into jobs where they
are losing productivity.

Anytime you do that and when you do that on any big scale—
and certainly you have moved now 57 percent of your workforce
into paper pushers—you are going to get the economic results that
everybody is observing. And by the way, without detracting from
the forthcoming testimony about employment, one of the reasons
we have had increases in employment is because we have been
shifting people into unproductive jobs. You generate jobs, although
lowering the standard of living, by moving people from productive
jobs to unproductive jobs.

What does this mean and what should be done by the Technology
Policy Task Force about this plkenoraenon? First, I suggest that the
current policy analyses available to the Congress are almost entire-
ly focused on the production sector of the economy, which is the
traditional legislative base for passing legislative measures. There
has been an insufficient attention given to the economics, particu-
larly the technological economics of the information workforce.

Therefore, I suggest that many of the technology policy options
mentioned by your staff people—like tax policy, cost of capital,
technology transfer, job protection, plant closing, what have you—
in fact may not be applicable, and most likely are not applicable to
the white collar sector of the economy.

Now, what can then be done? My belief is that first, the impact
of Federal and Congressional legislation on bureaucratizetion of
America should be understood and should be made evident. Let me
just tell you a small example that I've taken in the current tax law
in order to increase revenue. A very elaborate provision has been
made to not allow the deduction of inventoried costs. You have to
allocate costs of inventory in management and then capitalize it
and then retrieve it.

I am an experienced computer executive. For the firm that I
worked for, that would represent a minimum of half a million dol-
lars of just conv rsion-programming expense on computers, and an-
other $100,000 worth of annual expense. I mean, if you multiply
that, there goes a billion dollars. Just administrative costs.

It is my opinion that in the sume way as industry is being called
on to file environment impact statements, the Federal and Con-
gressiona! deliberations ought to be subject to a productivity
impact statement, In the deliberations to raise taxes and so forth, I
think some consideration should be given to how many lawyers it
will employ and what will be the consequences.

I can employ computers to do this computation of capital appro-
priation and capital allocation very efficiently. But every time you
are asking me to complicate my business, I am going to decrease
productivity in this USA,

The second recommendation that I have is that the National Sci-
ence Foundation, that has so far not been very much concerned
with the subject of microeconomic analfrsis of the relation betweer.
computerization and productivity, should be encouraged to make a
major investment in trying to find out what are the underlying
causes and factors thut affect the relationship between productivity
gains and losses by the information workforce.
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I think focusing on the information workforce and computeriza-
tion is a high agenda item that has not been given sufficient atten-
tion.

Lastly, of course, the Congressional realization that bureaucra-
tization 1s our disease. It may bz helpful in contributing to a ren-
aissance in our productivity.

Thank you very much.

[The prepared statement of Mr. Strassmann follows:]
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COMMITTEE ON SCIENCE AND TECHNOLOGY, Technology Policy Task Force 2

INTRODUCTION AND DEFINITION OF SCOPE

Mr. Chairman and distinguished members of the Committee. My name is Paul A.
Strassmann. I am a retired business executive and university professor. My 1985 book
INFORMATION PAYOFF - Transfonmation of Work in the Electronic Age has been well
acoc;;tc_d in the USA. This book is also published in Japanese, Brazilian and Russian
translations,

My career since 1953 involved managing and %anning the installation of computers for
three very large U.S. multinational corporations. My last position was as Vice-President of
the Information Systems Group of the Xerox Corporation, with worldwide responsibility
for strategic planning and evaluation of information systems,

I understand that your Task force examines "...the many factors rat must come together
to advance America’s technological efforts.” You also wish to address deeply rooted causes
rather than hear a recitation cf symEtoms. Lastly, your wish to examine how current
Federal policies and practices may work to U.S.national advantage.

* To deal with the complexity of your agenda this testi.
mony will focus entirely on the effects of computesiza.
tion on the productivity of the "white collar” segment of
the USA workforce,

* The testimony will concenirate on the lagging produc-
tivity growth caused by ‘information workers.” The
future performance of information workers is Gecisive
in delivering to us real fromh in income per capita.
Increasing their productivity is essential for the cre-
ation of added wealth which is ultimately needed to
support increased employment.

* The ovexwhelming concentration of computer invest-
ments within the "Information sector® of the U.S. econ-
omy remains as the primary technoiogical means for
improving the productivity of our executives, managers,
administrators, professio’ 11 workers, sales persons and
clerical workers. This personnel accounts for 56% of the
workforce and for an estimated 67% of all labor costs.

Therefore,
* Any new Federal policy concerned with the uses of
technology should be also examined whethér it supports
the productivity-enhancing effects of computers.
I this presentation I shall not deal with the effects of computer technologies in the

wactory environment. This has already received adequate attention in a report by the
Congressional Office of Technology Assessment!.

Testimony by Paul A. Strassnann, July 1, 1987
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COMMTTEE ON SCIENCE AND TECHNOLOGY, Technology Policy Task Force 3

1 shall concentrate on the effectiveness of our information workers because they make
all the key decisions on innovation, product development, pncing, marketing and capital
investment. They also generate almost the entire burden of ot >rhead expenses that the
manufacturing sector must add to its cost base. The information workforce, because of its
size and influenice is decisive in shaping the economic viability of the U.S. Their use of the
overwhelming major share of the total computer capacity is indispensable in the applica-
tion of any other U.S. technology. Therefore,

* The relationship between computer teci'-mology and

the productivity of information workers® merits the

;_oncentrated attention by the Technology Policy Task
orce.

This discussion deals not only 'ith government, banking, insurance, professional
services and health industries, but will also include all personnel in manufacturing,
transportation and trade orgamizations concerned with the creation, processing and the
generation of information. It includes all management and professional personnel along
with their supporting admunustrative, :lencal and secretanal staffs who have been subject to
massive office automation in the last decade.

We shall cover the pivotal issue of actual groductivi arcomplishments to add to a
g;ior Congressional exploration o this subject.” Most of the ideas presented here have

en included in my report to the 1983 White House Conference on Productivity” and in
the chapter” on profitability of compuicr investments in my book.

In this testimony I shall suggest the following:

* If the Technology ¥ **~v Task Force is seeking out
deeply rooted causes *qck of information worker
productivity, they are . .ed by inadequate invest-
ments in computer technology.

* Any lack of productivity should be first traced vo non-
technological influences, There is ne indication at
technologically deficient computers are the souice of
unfavorable preductivity results. Escalating costs in
incurred in managing U.S organizations - even if com-
puterized - are the causes of declining productivity.

* Federal technology policies applicable to industrial
preblems are of questionable benefit in the informa-
tion-based envirenment.

* There is an insufficient base of factual evidence to
deal with the socio-economic complexities of the infor-
mation economy, by means of a national technology
policy. Legislative measures that require ever increas-
ing amounts of information-processing are likely to
have a gueater effect on information worker productiv.
ity than any other act by the Government.
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* To stimulate productivity growth of information
wo by means of a technologically-related policy,
the Technology Policy Task Force should request the
National Science Foundation to initiate studies that
will diagnose the sources of excellent preductivity
accomplishment, with special emphasis on the effects of
computers and information processing ¢.sts imposed
by Federal requirements. Only after having such a
diagnostic capacity should consideration be given to
new legislative measures.

DOUBTS ABOUT COMPUTER TECHNOLOGY

For the first 30 years of the computer era the U.S. adggtcd an naquestioni.ig attitude
about the benefits to be gained from every aspect of these tecu.nologes. Exccgst for
attention to techrology-related matters such as standards and potential health hazards, the
prima.ry Congressional policy concerns have always focused on matters of potential
unemployment. For the third time, the most recent report dealing with this matter puts
aside the question whether computerization creates unemployment.” The repont proves
prccisg;y the oppasite: despite heavy computerization new "information” jobs have grown at
asteady pace.

Another intense Congressional concern of the 197¢. resulted in a_massive but
inconclusive inquiry about adverse effects of computers on personal privacy.® So far, none
of tae public policy inquiries have rcsulted in the creation of a pressing need for a major
legislative thrust to deal with the computerization of cur economy.

* Among the tofpics explored by Congress in the past
three decades of the computer era ( e.g. privacy, health
hazards and unemployment), there Is little deserving a
re-examination by the Technology Policy Task Force,

* The greviously studied matters, except for unemploy-
ment, do not qualify as *..dezply underlying and major
policy issues..." dealing with the problems of productiv-
ity of information workers.

What deserves the full attention of the Technology Policy Task Force are recent
warnings that the undoubted economic gains from computsrization may not stand up *0
examination. This new doubt was best expressed in a coyer story in FORTUNE magazine
with the title: The Puny Payoff from Office Comgu!ers." The sup;lx)o.fting headline of this
article sump arized the entire story: “..U.S. business has spent hundreds of billions of
dollars on them /computers/, but white-collar productivity is no higher than 1t was 1n the
late sixties. Getting results usually entaits changing .he way work is done, and that takes
time..."

A similar sense of alarm can be found in ihe NEW YOR]? TIMES . High Technology is
Hampering the Service Industries- Productivity is Declining®®, Accordingly: "..Nearly a
generation after American technology ..unleashed new computers,..executives and
employee are discovering that the sophisticated macuines in many cases have been
hampering their work.”
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To understand the meaning of a "puny payoff” and “technology hampering” one has to
examine the significance of com&uter investments. The best source of t[ns information is
the economics departmen: of the banking firm of Morgan Stanley.!l The following

indicators from their report are noteworthy:

* Computers, Office Equipment and Communications
Equipment accounted for 32.5% lgf all business capital
aquipment expenditures in 1986.

* The above categories accounted for 90.4% of all busi-
ness capital expenditures for *high-tech® 2quipment in
1986.

* 83,6% of all *high-tech® capital stock ia place in the
U.S. is placed in the "Information Sector”

The above statistics reveal the extent of the penetration of computerization in the U.S,
cconon:{which is not apslro:dmated in any other country.'* The very high allocation of
hugh-tech capital stock 1o the information sector reveals that this phenomenon is of a recent
ongin. The shift of US, capital investments from the manufacturice sector to the
information sector and from manufacturing-based producer’s durables 10 information
handling equipmem as taken place mostly since 1974. What are then the consequences of
such a major restructuring in the deployment of our high technology achievements?

* Tetal productivity of the private non-farm economy
peaked in 1974 and has not recovered since then.

* Information Worker productivity in the "Information
Sector® has steadily declined since 1974,

. lnll;onnation Worker productivity in the "Goods Sec-
tor”™ has declined significantly since 1974.

In the penod since 1974 production worker productivity has increased both in the
nformation sector as well as in the production sector. However, because of the higher
proportion of information workers, the net effect on national productivity has been
negative. The above productivity com]iutauons are baseu on data provided by the Bureau
of Labor Statistics, \ghicn most likely understates the declining labor productivity of
information workers.1° The findings suggest some uncomfortable conclusions:

* There is no evidence that the massive infusions of In-
formation technology, in support of-faformation work-
eirs, has generated discernible national gains in produc-
tivity.

* The net employment growth in the U.S. in the past
decade comes from exceeding the declinein the number
of production workers by growth in information work-
ers.
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* The above employment trends shield that we are
trading a diminished number of productivity-gaining
production workers for an increasing number of pro-
ductivity-losing information workers.

* The recent favorable employment growth among in.
formation workers may be s ificantly attributable to
their declining productivity, Conseqnently, the many
self-congratulatory pronouncements about employment
trends shonld be tempered by uneasiness ahout our
living standards,

Another source of doubts about the cﬁ'fé:ﬁveness of information technology comes
from a study by Touche Ross International.’® Their findings are sigificant because they
highlight the productivity of perhaps the most intensely computerized .ndustry, The report
shows that the operating expenses of the top 50 U.S. banks excezded revenue growth for
the period from 1979 through 1983. During this period the rate of computerization of U.S,
banm' 5 has proceeded at an acceelerating pace,

The conclusions from interviews wit senjor banking executives were that "..technology
has had little strategic impact in banking, despite massive investment by the industry..”
These executives said that they "._are generally disappointed in the Teturn on their
technolcgy investment in terms of thec iuability to use technology to achieve lasti
competitive advantages vis-a-vis their -ompetitors.” The executives also said that they were
disappointed in their failure to achieve expected economic returns through reduced
operating costs,

So far I have been able 10 Ic~ate only one valid case study about the economic effects of
computers dealing with the productivity of individual firms, It involves an examination ot
1348 wholesalers, some of whom did .t use comguters, soms used computers moderately
aid some had a comfrehcnsivc level of computerization.’ Firms with "no computer”
aseraged a return of 11.3%; firms with medium usage averaged a return of 9.8%; firms with
teavy usage of computers averaged a return of only 8.8,

A more comprehensive study was conducted by the Strategic Planning Instituted, It
showed that there was no di ic i i i
technology ( in terms of technology costs divided by the value added of the firm ) and the
firm's return-on-investment, A similar exploration in England® arrived at the identical
conclusions that in the service sector there is "..no evidence to support the commonéy held
view that computerization leads to a reduction in the information workforce.../and/ that
the relationship between the use of computers and profitability level is significant.”

* The Technology Policy Task Force should consider
that to realize further increases in the U.S. standard of
living ( e.g. gains in real income per capita ) the pro.
ductivity of infermation workers must .:crease.

* Information workers are the most costly expense cate.
gory in the economy. Unless their productivity in.
creases, it is unlikely that other policy measures can ac-
complish the goal of improving national productivity,
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s Computer technology is the most plausible major
capital investment that stili has the potential for im-
proving the productivity of information workers. There-
fore, we need answers why computerization has hitherto
not delivered favorable productivity results.

Before the Technology Policy Task Force can consider techriology policies that could
favorably influence the productivity of informa.. ... workers, there must be a solid basis for
understanding the underlying causes behind exisung productivity weaknesses. As Abraham
Lincoln said: “If we could first determine where we are ...we could more readily agree on what
course to take and how to get tFere.”

FINDINGS ABOUT INFORMATION TECHNOLOGY EFFECTS

My own work in exé:loring the strengths and weaknesses of computerization derives
from the concepts and techniques developed by the Strategic Planning Institute of
Cambndge, Mass. The Institute has accumulated, since 1972, the most comprehensive data
base with detailed information about 45C companies covering 300 individual businesses.
The Institute uscs this data to explore the relationships bzuwveen different business
characteristics and business results. The objective is to discover patterns that would
differentiate and measure the distinctions between "poor” and "excellent” companies. The
Instityte, :n its prolific collection of research reports, articles, doctoral dissertations and
books® has discovered new insights into the sources of favorable profit performance. The
Insutute has quanufied the relationships between business variables such as "market share,”
*capital investments,” "product quality,” "product innovation,” "marketing expenses,” "R&D
costs” and “return-on-nvestment.” In many respects the work of the Institute is comparable
t. the poneenng work Jone in health sclences that led to techniques for discovery of the
reiauvnships between smoking, body weight, exposure 10 environmental hazards, heart
disease and life expectancy.

Inmy ¢ acity as the chief .nformation technology executive of the Xerox Corpor-uon
dunng the 970's I had the resgonsibility to justify a rapidly growing internal coriputer
technology «..pense. I concluded that the tradinonal measure of corporate performance,
eg. ROA ( eg return-on-assets ) was not asppropriate for judging the results of
computenzation. With "management costs” of U.S. businesses averaging over 33% of the
total value-added= the annual expense for managing a business far exceeded the annual
costs of assets for supporting *he business. Therefore, I decided to nicasure the value of
"management _ipformation systems” by evaluating their effect on the value-added of
"management™*, This approach gave rise to a 1984-85 study by the Strat.gic Pl nning
Institute on "Management Productivity of ¥formetion Technology” ( MPIT ). The
following study findings are relevant:

* The level of information technology expense is not
directly related to management productivity. Businesses
using large amounts of infermation technology do not
deliver superi~z results in comparison with firms using
lesser amou «s of information technology.

* If the ratis of management expense: ( e.g. overhead
cost. ) to value added is substantially above the aver-
age, no amount of computerization will deliver im-
proved productivity. It seems that excessive overhead
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staffs cannot benefit f~ * computerization without first
simplifying theworkto  done.

* Companies that are subject to fi.ndamental strategic
hardships, snch as low market shaie, heavy capitaliza.
tion and an Inferior product gnality cannot remedy
their conditions principally through computer-gided
management.

* Computers wiil not make a badly managed busiuess
better. The expenses for computerization and the
increased rigidity in computer-managed procedures are
likely to accelerate the decline of incompetent manage-
ment.

* Computers may reduce information rocessing costs.
However, any increase in legislatively-induced require-
ment for information will diminish information er
productivity, regardless how efficlently carried out.

* Companies most likely to benefit from cozaputer
Investments are those that have simplified $4 _r man-
agement, focnsed on improved quality, reduced their
assets and introdnced innovative ways of deliverin-
value-added to customers. Such companies seem to de-
rive great additional benefits from computers' contribu-
tion to reduced administrative expense.

* Strategically sound organizations benefit from com-
puters. They spend more than twice the amount of
computer expense, per capi‘a, thas companies that
have a low level of productivity.

® The Implicutions of these findings are clear: One
shouid automate successes, not failures.

* Helping strategic faflures through generic technoiogy-
related snbsidies, grants and other pubiic policy mea-
sures will not enhance the productivity of information
workers. Only a highly selective application of informa-
tlonltechnology has a chance of deiivering favorable
results.

HOW TO FIND "PRODUCTIVITY*?

The above findings
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* How to identify the most cffective productivity
enhancing measures that can benefit from actions by
Congress or the Federal Government?

. With regard to the relationship between technology policy and the productivity of the
information sector:

* Congress and the Federal Sovernment does not, at
present, have a sufficie.:t factual basis to discriminate
between the causes of high and low productivity among
information workers. This lack is specially acute in the
public sector, where numerous attempts at a consist” ~t
approach to measuring information worker productiv-
ity kave met with little success.

s Without factual findings about th sources of. produc-
tivity excellence none of the technology policy options,
such as those involving tax policy; cost of capital; an-
titrust regulation; technology transfer; federal research
directions; education at the piimary, secordary or col-
lege levels; adult education; job protection etc. are
likely to meet the expectation d:'ivering better produc-
tivily results.

One should not despair about our current lack of understanding about the relationship
between computer technology and productivity. The advent of the "information age” has
found us conceptually unprepared to deal with the shifts needed in the way how our public
nstitutions should act. Too much of the current policy thiaking defines issues in terms
app.icabl# to the industrial era. This type of thinking concentrates on measurable physical
output, the importance of plant & equipment asset_sb and the needs of product-oriented
R&" There is ample evidence indicating that availability of hardware, produc s, plant &
ercl;fmpmcnt and technology are necessary but snsufficient to realize improved productivity of
information workers, One of the reasons for the large list of unanswered questions beture
the Committe= on Science, Space and Fechnolo comes from a lack of answeis to be
found by applying the industrial age point of view. The traditional approach of the Federal
government has been based on the following:

* Legislative measures should solve simple and press-
ing problems, one at a time.

* When in doubt, increase the amount of funds allo-
cated to dealing with a p wblem.

* Wheuever possible apply a technological solution,
preferably in the form of sophisticated equipment.

* Make sure that all policies apply uniformly, on a
mass basis, to meet average needs.

* Since th2 problems are presumed to be simple, uni-
form and homogeneous, do not spend too much time on
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dlagnosis, Rely on the political process to arrive at an
acceptable solution through negotiated compromise.

I doubt very much that the above patterns of policy-making will help us to increase
information worker productivity. There is increasing evidence that to obtain high levels of

roductivity from information workers calls for supplementing uniform policies with a

road spectrum of customized measures that deal with the r2eds of individuals such as:
gainsharing (  eg changing the traditional basis of worker compensation ),
entrepreneurialism ( allowing a shase of compensation to accrue in the form of long term
capital gains); work cnlar%c.mcn' through' computer-aided automation; participative
decision-making; problem:-: Ving management; qualivy circles; team building, worker self-
development; on-the job training; etc. Th. lifficulty is that even though each of the above
techniques as euphoric proponents, they seem to wo < only if applied as a_carefully
balanced biend. In contrast with the ra itional industrial age point of view of applyin
uniform policy-based solutions, the groductivxty of the information workforce will rcspong
to policy approaches based on the following:

* Recognition that simple and isolated legislative polivy
measures to solve complex productivity problems do
not exist.

® Across-the-boasd subsldies and grants do not produce
desired acsults. What works are incentives to reward
unique cases of excellence.

* Manage peoplz, nat technology. Selecting, stimulating
and advancing prodnctive people is the primary means
for gettIng results. If the achievers want computer tech-
nology, supply it provided they can support it.

* Make sure that all policies accommodate unique con-
ditions and allow for individual exceptions. Resist
adopting average solutions because you will always end
up with below average results.

Therefore,

* The Technology Policy Task Force should see to it
that investments are made in a compaehensive fact-
finding research that would diagnose the sources of
productivity excellence and productivity failure associ-
ated with the computerization of the U.S. economy.

* The proposed research would depart from existing
studies and findings because it would explore produc-
tivity  accomplishments at the micro-economic
(business) level. With very few exceptions, all of the
current research on matters of information worker pro-
l¢zucitlvlty has been performed on the macro-economic
asis.
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SHIFTING TO THE MICROECONOMIC POINT OF VIEW

If productivity growth among information workers is the key to future economi. growth
and employment, the Technology Poli%"!‘ask Force should first invest in a microeconomic
assessment of the information sector. This work should not be se 1 as another "one shot”
study ending up in a rcgort. Conceive this effort as a continuing diagnostic program to
analyze the causes ~ontributing to favorable effzcts of information technology.

An organization shouid be found to suppert such diagnostic monitoring. It should
collect, from a representative sample of businesses, comprehensive data which will make it
possible o identify factors that are associated with superior and with inferior productivity
results. Tc carry out suclha program will require an unprecedented collection of
microeconomic information.

There are precedents for the involvement of the Federal Government in monitorin,
and evaluating detailed of information. It s less than fifty years since the inauguration o
comprehensive programs to evaluate the effects of pharmaceuticals. Assessing the effects
of eavironmental hazards began less than thirty years ago. Monitoring conditions affecting
occupational health has become acceptable as a Federal activity recently.

* Information technologies are beginning to have a
similar complex effect on the productivity of our society
as pharmaceuti:als have on health or insectici s have
or ecological balance,

* The methods for dealing with the long-term produc-
tivity effects of information technologies may have to
borrow from the methods learned about unexpected
interactions between pharmacology and heaith,

* There is a dange: that the traditionally disjointed ap-
proaches to regulation through legislation, on an iso-
lated case-by-case basis. will upset the delicate balance
<2twecn easily articulated social concerns and inade-
quately understood economic consequences.

Isciauny the legislative agenda into topical issues, one a; & time, such as ergonomics,
occup.tliunai stress, privacy, paperwork reduction, regulatory simplification, transborder
data iiow, copynght protection, export control, technological disclosure, work at-home
cunstraints, ﬁ\craq, adult education, plant closing notification, wage Structure,
procurement policiés, hiring quotas, etc. may be an acceptable way of Jealing with real
probiems expenenced by individual g.oups. The cumnulative effects 67 each suc desirable
,r]n_t?asufrc on productivity may be totally unpradictatle if not adequately understood.

crefore:

* .S, technology policy concerning computerization of
ti economy should be always examined in terms of
evidence what will increase the productivity of the in-
formation workforce,

* U,S. Congressional and Governmental proposals
requiring incceases in data requirements from the
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private sector should be accompanied by a
*Productivity Impact Statement” whizh shows the total
incremental life-cycle costs of the proposed measure.

SPECIFIC ACTION RECOMMENDATIONS

O
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* Within programs of the Natlonal Science Foundation
allocate adequate funding to a micro-economic, busi.
ness level, research program ¢hat wiil evaluate the fac-
tors affecting the productivity gains and losses by the
information workforce,

* Require that this diagnostic program provides con.
ticuing evaluations of which mix of technology, eco-
nomic, social and legislative Influences are demonstra-
bly associated with enhanced productivity by the Infor-
mation workforce,

* To test the Congressional impacts on Information
worker productivity commission a study of full life cycle
costs, gained or lost, In Information processing
expenses associated #ith the implementation of the Tax
Reform Act of 1986 In order to demonstrate its effect on
information worker productivity.
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NOTES:

1 Uss. Congress, Office of Technology A t, Computerized Manufacturing Automation. Employment,
Education and the Workplace, Washingtoo, D.C. OTA-CIT-235, Apeil 1984,

7S Department of Commesce, Office of Telecommusication, The Information Economy, OT Special
Publication 77-12 ( VoL1.7), May 1977

3US. Congress, Office. of Technology Assessmeet, Automation of America’s Offices, Washington, D.C.CIT-
287, December 1985, *
4 White House Confercnce on Productivity, Productivity Growth « A Better Life for America, National
Technical Information Scrvice, PB 84-159144, April 1984 and especially in a companion volume, R<pont of
the preparstory conference on Private Sector Initiotives, which has a scction  summarizing the
recommendations what to do about inforraation worker productivity.

5 Paal A. Strassmann, Information Payoff « The Transformation of Work in the Electronic Age, The Free
Press, New York, 1985, pp. 151-164

6 Part of the text of this testimony comes from a research paper sponsored by the International Center fos
Information Technologics : Paul A, Strassmaan, Mcaswing Business Value, International Center for
Information Technologies, Washington, D.C.: to be published in October 1987.

7 Pancl oa Technology and Employment; Committee on Scicace, Engincering and Public Policy, Technology
and Employment - Innovation and Growth in the U.S. Ex 1y, National Academy Press, Washington, D.C:
1987

3 Privacy Protection Study Commission, Personal Privacy in an Information Society, US. Government
Printing Office, Waskington, D.C-+ 1977

9 Witliam Bowsa, The Pany Payoff from Office Compiters, FORTUNE, May 26, 1986, p20

10 cith Schacider, Senvices Hurt by Technology « Productivity is Declining. THE NEW YORK TIMFS, Juse
29,1987, p.D1

1Wgtephen S. Roach, The Tichnology Shump: Dim Prospecis from the Bottom, Ecoaomics Perspectives
Memorandum, Morgan Sianley Economics Departmeat, New York, N.Y. March 11, 1987, 14 pp.

12 5 ccording to the Computer and Business Equipment Manufacturers Asyociation the share of computer
and business cquipment in producer’s dursbles has increased from 35.4% (or $ 372 billion ) in 1975 to
41.6% (or $ 123.9 billion ) in 1985, This is now projected to become 44.2% (or $ 205 billion ) in 1995. For
detsils sec Graph 27 in CBEMA Industry Marketing Statistics, The Compuiter, Busires+ Equipment,
Software, and Telecommurnications Industry 1960-1995, CBEMA, Washington, D.C. 1936

B3'Defined here as Communications; Finance; Insurance; Real Estate; Services and Wholesale and Retail
Trade industrics.

% Data for relisble international comparisons are lacking. Based on frequeat personal expericnees with
computerization in Japan I venture to say that their business expenditures for computerization do not
approach our ratio ( as a % of total business capital expense ). Most importantly, Japaa docs not allocate its
computer investments overwhelmingly to the information sector,

B The *gocds sector” is defined here as the construction; mining and manufacturing, For further details
about definitions sce Roach, op. it

18 The existing methods for computing productivity in the information sector do aot adequarcly recognize
the sapidly increasing costs of capital. According to methods suggested in my book, the ~auibution of
capital costs to productivity must be sublracted before arriving at act labor productivity.

177his conclusions follows from outpat growth for the period from 1382 through 1986 ( see Roach, op. cit.)
During this period the output growth in the goods sector was 182% and in the information sector 19.1%.
Their respective employmeat growth gains were 7.6% and 15.1%. It should be clear from these ratios that
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the better productivity performance: of the goods sector”  ttributable to its much slower rate of Job creation
[lm is the case with the information sector.

8 Touche Ross International, The Impact of Technology on Banking Touchs Ross & Co. New York, N.Y.
1985

¥ W.L.Cron and M.GSobol, The Relationship betwesn Computerization and Performance, INFORMATION
& MANAGEMENT JOURNAL, Elsevier Science Publishers, Vol.6 (1983)

D As reported in Strassmann, op.cit. pp.159-162. An independent researcher examined the idestical data
base and concluded that *.the estimated productivity of informati hoology capital is rather modest.
These estimates show low productivity vis-a-vis both non-computer capital and R&D capital. This somewhat
lackluster performance of informaton techoology is in stark contrast to the techoology's well known
capabilitics.” Sce Gary W. Loveman, The Productivity of Information Technology Capstel: An Econometric
Analysls, Ph.D. Dissertation, Department of Economics, Massachusctts Institute of Techaology, January
1986.

n CS.Yap and G.Wakham, A Survey of Information Technology in the U.K.Sernce Sector, INFORMATION
& MANAGEMENT JOURNAL, Elsevier Sience Publishers, Vol.10 (1986)

2 Summarized in R.D,Buzzell & B.T.Gale, The pIMS Principles - Linking Strategy 10 Performance, The Free
Press, New York, 1987

2 “Mansgement® is defined bere as all costs associated with planning, coordinating and administering a
business. It roughly approximates the accountizg definition of “overbead® or indirect expeases. Thus it would
include ot only the payroll costs of exccutives and managers, but also the cxpenses for all supporting staffs
such as secretarial and clerical labor ), office space, outside purchases, ete,

4 Computerization of US. factorics consumes a zmall share of computer costs. Based on overall
productivity numbers, quoted before, the compute.tzat~a o, manufacturing is oot a source of declining
productivity. The installation of a factory-flour computer 4 also muc-, easier to justify, since it can be
gmsidered as a maching tool.

Th ples of added burdens are too te bc listed exhaustively. Their cffect 1s cumulative but
systematic in increasing the requirement for added overhead staffs and added computer processing power,
For instance, the Tax Reform Ad of 1986 requires oympanices with sales of more thax $10 million to record
inventory related expenses — such as purchasing, haodling and warchousing « and add them to *he cost of
inventory. These capitalized expenses can't be dedudied ynti] the investory is sold ( Also see New Inventory-
Expense Rules Increase Costs at Many Firms, WALL STREET JOURNAL, June 27, 1987, p-27 for further
details, ) Based on my experieace as a chief informatios xecutive, I would estimate the incremental one
time cogt for for iniplementing this new tax policy in 3 major corporation to be well in excess of $0.5 million.
Angual costs, including substantial additional computer time, would be at least $100,000 per year sioce
claborate changes would have to be made to Geaeral Ledger, Inveatory Records, Purchasing Records, ele.
In the same way as certain actions by private firms are subject to an *Environmental Impact Statement®,
Federal Legislative and Administrative actions should be subjeet to a *Productivity Impadt Statement.*

% Committee on Science, Space and Technology, Agenda Jor Study of U.S. Technology Policy, Unpublished
rivate draft, May 27, 1987
The matter of preserving the confidentiality of detailed business information is amenable to proven
solutions,
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Mr. MacKAy. Thank you.
Dr. Mowery.

STATEMENT OF DAVID MOWERY, STUDY DIRECTOR, PANEL ON
TECHNOLOGY AND EMPLOYMENT, NATIONAL ACADEMY OF
SCIENCES

Dr. Mowery. Thank you.

For the last year I have had the privilege of serving as the study
director of the Panel on Technology and Employment of the Na-
tional Academy of Sciences.

Mr. MacKay. I'm sorry. That's very distracting to us. If the gen-
tleman who is talking to Mr. Strassmann will wait until the con-
clusion of the hearing. Excuse me. Go ahead.

Dr. Mowery. That's all right. Thank you.

The Panel on Technology and Employment sponsored by the Na-
tional Academy of Sciences, the National Academy of Engineering,
and the Instilute of Medicine, with funding from a variety of
sources.

The panel’s membership was drawn from business, labor, aca-
demic experts on workforce adjustments and labor economics, and
former Federal and state officials. The report of our panel was re-
leased about two weeks ago teday, I guess, on the 17th of June. I
am appreciative of the invitation to come and talk to the Technolo-
gy Policy Task Force shout the portions of our report that deul
with the impact of technology on employment, and the recommen-
dations of the reports for workforce adjustment policy.

Despite the very diverse membership and very broad charge to
the panel from the Committee on Science, Engineering and Public
Policy of the Academy complex, the panel rapidly and at an early
point in its deliberations reached the consensus ou the role of tech-
nology in the U.S. economy and on the . “le of technology on affect-
ing employment and earnings. This con.¢nsus stated that rather
than being a central cause of problems on high unemployment and
low earnings growth within the U.S. economy, technology and tech-
nological change are key parts of the solution to these problems.

In a US. economy facing increasingly intense foreign competi-
tion, the maintenance of high levels of employment and earnings
require pruductivity growth, as Dr. Lawrence emphasized, which in
turl. ests in part on the rapid development and rapid adoption of
new technologies. The panel's concerns throughout its reports I
think reflect a concern with more riajpid adoption and encourage-
ment of new technologies within the U.S. economy.

The central policy issue, therefore, for the panel was managing
the development and adoption of these new technologies in the
most humane and rational way possible, trying to ¢.nploy a portion
of the affluence created by the employment of new technologies to
assist individuals who experience adverse econcmic impacts as a
result of the adoption and widespread use of these new technol-
ogies.

Such policies are important for equity reasons, but also becanse
theﬂmcan support the attainment of a.higher level of technological
gophistication and international competitiveness within this econc
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my as a result of the fact that these policies can reduce potential
public resistance to the more rapid adoption of new technologies,
and also have the effect of improving the quality and the training
of the workforce.

i would like then to quickly summarize a couple of conclusions of
the panel with respect to technology and its employment effects
within the economy, and then move on to summarize the findirgs
and the policy recommendations. A couple of these conclusions I
think deserve particular attention.

The panel concluded that the employment impacts of technologi-
cal change, when compared with other sources of employmeut and
economic change wichin this economy, or indeed other economies,
occur relatively gradually. I think Mr. Strassmann's observation on
the slov' e at which a productivity payoff from office automa-
ti™~ 15 bemg realized is consistent with this conclusion of our
Pirc .

e fact is that the realization of the employment impacts of
new technologies requires an extended period of investment in
these technologies, and learning about the employment and the de-
bugging of these technologies. So the diffusion, as economists say,
and the realization of these employment impacts, when you com-

are it to something like OPEC oi price increases, exchange rate
fluctuations, or a range of other external economic shocks, are real-
ized relatively gradually.

The other point I would make or that the panel made about the
characteristics of technological change is that the impacts of new
technologies on the conditions of work, and indeed even on the
skilled requirements of employment, are not determined solely by
the technical characteristics or the engineering characteristics of
these technologies, but are influenced owerfully by the particular
policies adopted by managers and workers in deployment of these
technologies within the work place.

That is to say, in its impacts on skills, in its impacts on produc-
tivity, on product quality, and even on profitability, technology is
but one piece of a complex of factors, incfuding the management of
the adoption of technology, including the organization of the firm,
including the reorganization of work practices that effect its impact
on skills, on product quality, and on prod:: ztivity,

Therefore, in many cases the adoptict: of new technologies re-
quires a number of changes in these ncn-technological dimensions
of management.

t me move on then to summarize quickly some of the key find-
ings with respect ‘o employment of the panel. The panel concluded
that technological change—and this is, I think, quite consistent
with Dr. Ginzberg’s statement—is one of a large number of forces
that affect total employment and unemployment within the U.S.
economy. Indeed, technological change, when compared with the
state of aggregate demand, the rate of overall economic growth, is
probably one of the less significant factors.

That is not to deny, however, the fact ard the likelihood that
technological change Jces, has had, and will continue to have
severe consequences ¢n the employment prospects for individuals
in specific occupations and specific industries. But the impas~ts, by
and large, are sectrral rather than aggregate. Therefore, the role,
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in the panel’s view, of adjustment policies adopted by the public
and private sectors, is to facilitate the movement of workers and
resources from declining to expanding sectors.

There is also little evidence uncovered by the panel that techro-
logical change will dramatically increase the skill requirements
necessary to obtain quality fjobs in the work place of the future.
This refiects tae tendency of technologies over the course of their
development and evolution to reduce their skill requirements for
operation. If you .ompare mainframe computers of the ear1¥ 1950’s
with the desktop personal computers of the mid-1980’s, I think
yow'll find that the skill requirements for operation have declined
rather dramatically.

So we don’t see a need for a radical upgrading, for example, in
computer literacy of the U.S. population as a whoie in order to
obtain quality entry level jobs. What the panel does find is that
basic skills of literacy, numerical reasoning, problem solving, writ-
ten communication, are and will continue and probably will
become more important for labor force entrants to obtain quality
jobs in the work place of the future. And the lack of basic skills
within a significant portion of the experienced displaced worker
population constitutes a serious problem for adjustraent policy.

Estimates range as high as 20 to 30 percent of experien-d dis-
placed workers having serious deficiencies in basic skills. This is
somethu.g that obviously impedes their adjustment to a very signif-
icant degree.

Two other key findings: The employment prospects for women
and minority workers, the panel concluded, should not be severely
differentially affected by technological change. The primary chan-
nels of impact have to do with occupational segregation, and with
the impact of teclmological change in makir.g more important basic
skills within the work place. We do nut find a substantial impact of
technology through these channels on female and minority employ-
ment prospects.

The panel concluded that the way *o address these potential im-
facts is through improving basic skills r ~paration of minority
abor force entrants, and continuing to enforce and push for vigor-
ous enforcement of affirmative action policies within the work
place, since this has the effect of broadening the occupational op-
tions open to workers from all of these groups.

The panel also considered the evidence on the impacts of techno-
logical change on income distribution and on the creation of a two-
t.cred workforce within the T1.S. economy, and did not find com-
pelling evidence to suggest that the recent technological change
has had any relationship to changes in the household income distri-
bution within this economy. Nor did the panel find that techz:0logi-
cal change thus far has had a significant impact on polarizing the
structure of the workferce, that is to say, creating a two-tiered
workforce.

Let me briefly summerize the policy recommendations of the
panel which deal with workforce adjustment.

Two groups of workers received the bulk of attention of the
Panel on Technology ani Employment with respect to policies for
workiurce adjustment. The first group is labor force entrants whose
employment pruspects may be affected adversely by technological
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change. The second g-oup is experienced members of the workforce }
who may be displaced by technulogical change.

With respect to labor force entrants, the panel’s recommenda-
tions largely concurred with the concerns of a number of other re-
ports about the quality of basic skills preparation for labor force
entrants within t%is economy, particalarly with respect to minority
labor force entrants.

Concerning displaced experienced workers, the panel recom-
mended options for modifications in Title III of the Federal Job
Training Partnership Act te improve JTPA’s coverage of the dis-
placed worker population—cur »nt estimates suggest that no more
than six to seven percent are actively enrolled in or are served by
Title III programs—to strengthen the ability of the JTPA program
particularly {6 serve “he basic skills training requirements of the
sizeable proportion of the displaced worker population who are in
need of these; also to improve the ability of this program to deliver
job-related retraining; a provision-for additional income support for
workers enrolled in training; aad the provision of loan guarantees
or direct. loans to disnlaced workers for retraining, relocation, or re-
establishment of independent businesses.

Many of these recommendations or options for modification of
JTPA made by the panel are allowed under the current JTPA stat-
utes and require only administrative action. In its recommenda-
tiuns the panel also advocated or advised against restricting eligi-
bility for such adjustment assistance to only those workers who
could demonstrate they had been displaced by technological
change.

The panel felt that tardgeting workers according to the cause of
their displacement wculd induce severe administrative problems
and result in severe delays in the delivery of services, simply be-
cause its so difficult to determine tae precise cause Jf displacement
of an experienced worker. Consider the relative roles of technolog -
cal change in the U.S. economy and technological change in foreign
economies in displacing workers in trade-imyr-cted indusiries, for
example. Should technological change in Javan be counted as a
source of displacement for workers in the U. .. auto industry who
are displaced by imports? Is it imports or is it technological
change? Should we spend 14 months trying to decide which of
these it is? If we do, the panel felt, we’ll end up not getting the
services to the workers when they need it.

The panel also recommended that adjustment assistance for
we~kers be combined with Federal action o ensure advanced
nouce of plant shutdowns or mass layoffs of workers. The argu-
ment for this recommendation was that adjustment assistance de-
pends critically for its effectiveness on earlfy respunse, znd ideally,
response in advance of displacement. There ore, advance notice can
improve the effectiveness of existing public investments in worker
adjustment assi: ‘ance programs. Advance notice can alsn, in the
epinion of the parel, reduce the costs to the public sector of the un-
employment that results from plant shurdowns and mass la/offs.
And advance notice can benefit individual workers by reducing the
duration of their u:iemployment.

The panel a-eued as well that advance notice is in many ways a
policy that enht ..7es the efficiency w.th which market mechanisms
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operate. It is a policy that improves the distribution of inform :tion
and the flow of information to workers, and evens the distr'bu*ion
of information between workers and employers. It is also a policy
that has the effect of avoiding the shifting of a significant portion
of the costs of plant shutdowns and large layoffs from employers to
the public sector. In some sense, advance notice operates to reduce
the ls{everity of an externality, as economisis say, within the labor
market.

Finally, the panel made a number of recommendations to private
sector managers and workers to encourage cooperation between
labor and management in tJ* = adoption of new technologies, and in
the improvement of r .ag.rial education in the evaluation and
management nf the adcption of new technologies.

These include consultation between management and workers in
advance of the introduction of new technologies; consideration by
managers of employment security guarz-tees, and by workers of
revisions in job classification schemes and compensaticn schemes;
and the improvement of education for both currently employed and
entrant managers in the evaluation and the management
technology.

Thank you.

[The prepared statement of Dr. Mowery follows:]
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TECHNOLOGY AND LABOR FORCE ADJUSTMENT

Testimony before the Technology Policy Task Farce,
Committee on science, Space and Technology
U.S. House of Representatives
July 1, 1987

David ¢. Mowery
Director, Panel on ‘echnology and Emoloyment
National Acadewy of Sciences, National Acadenmy of Engineering,
and Institute of Hedicine

I. Introduction

The Panel on Technology and Employment was organized in 1985
by the Committee on Science, Engineering and public Policy
(COSEPUP), a joing committee of the National Acadenies and the
Institute of Medicine. COSEPUP asked the Panel to undertake a
conprehensive review of the effects of techn..ogy on the future
level and distribution of employment and earnings within the
U.S. economy, the skill requirements for future employment, the
employrzent prospects for women, ninorities, and labor force
entrants, and the effectiveness of existing public ana private
policies fer worker adjuspent. Members of the Panel, which was
chaired by Dr. rRichard M. Cyert, President of Carnegie-Mellon
Univerrity, included leaders from business, labor, and public
education, academic experts on labor economics and adjustment
policies, and former state and federal government officials.

The Panel's report, Techraloqy_and ovment: vation and
Growt U.S. Econony, was released on June 17 of this

year, and represents a consensus analysis and set of
recommendations on the challenges of tz2chnological change for
economic growth and employment. My written statement and oral
testimony sumnarize those portions of tha report that concern
worker adjustment issues and policies. A copy of the COSEPUP
charge to the Panel and a copy of the Executive Sumpary of the
report are included with my written gtatement.

II. The Central Conclusion of the Study

Despite its diverse menbership and wide-ranging concerns,
the Panel reached a consensus at an early point in its
deliberations regarding the relationship of technology to
employment within the U.S. economy of the future. Sizply put,

this consensus stated that rather than being »_cepntral cause of

the problems of unemployment and low earnings arowth within this
1
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ecopomy, techpology is a Kev part of the solutjcn_to these
problems. The U.S. econony faces increasingly intense foreign
cozpetition in . uumber of industries, and the maintenancw of
high levels of emplcyment and earnings in the face of such
conpetition riquires productivity growth, which in turn depends
on the rapid development and adoption of new technologies.

The central issve for policy is manz3jing the development ana
adoption of new technologies within this economy in the most
humiane and rational fashion possible, employing a portion of the
afflue.ce created by technclogy to assist those individuals who
experience adverse econonic effects from the adoption and use of
new technologies. The development of such policies is important
for equity reasons, but also can contribute to more rapid
adoption of technology, due to the reduction of potential public
resistance to new technologies and improvement in the adjustrment
capabilities of the work force that can result from such
policies. -

This central conclusion, as well 2s the Panel's detailed
policy recomnendations, rested on a set of observations and
conclusions concerning the nature cf technological change and
the growth of the U.S. econony during the post-1945 period.
These observations and conciusions are summarized briefly in the
next section.

III. Charactaristics of Technologicz. Change and Employment
Growth in the U.S. Econnmy

A. The emplovment impacts of technologjcal chanae typically
occur gradpally, by comparjson with other sources of
economic change. Although scientific discovery may and

often does occur rapidly or discontinuously, realization of
the employnent effects of technological change requires the
widespread adoption of new technologies, which Jdepends on

the relatively gradual processes of investment in and
"debugging" of new technologies.

B. Indicators of the agaregate rate of technological change
have 2 numbey of flaws, but do not suggest a suddnn increase
in the overall rate of technologjcal change. Although
advances in some areas of technology have been rapid, such
neasures of technological change as ‘.ne rate of growth in
labor productivity for the overall economy (which
incorporates tne e&ffects of both the deveiopmen: and the
adoption of new technologies) or the rate of growth in new
patents granted by the U.S. Patent Offirz, do not exhibit
sudden increases in growt; in recent years. Indeed, in the
case of aggtegate productivity growth, the record since 1973
has buen disappointing.

Q
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C. The irmpacts of new technologies on the conditions of
vork, the cquality of broducts, and even the rate of growth
t

of labor productivity are dete ed sole
technical characteristics ¢f these innovations. Managers

and workers frequently have great discretion in the
implementation of a new te:hnology, which complicates the
prediction of the effects of new technologies on the skill
requirements of future jobs. In addition, this absence of
technological’deterninism means that the adoption of new
techrslogies often must be accompanied by substantial
changes in management practices, work force organization,
the organization of production Frocesses, and even the
Qesign of products, to realize the full payoffs of these
technologies.

D. 3 ea be b athe an

ad othe dus 2 ons_ir_the adoption of a
number of jnportant mapufacturing process technologies,

obo - ontro a e
tools. A substantial portion of the penetration of U.S.
donsstic markets by imported goods during the past decade
may reflect the more rapil generation and adontion of new
technolgies by £ .eign firms.

E. Foreidn trade has increased gsubstantially in importance
within the U.S, econo \'4 8 WO cades, and

onony_during t!
«S.. m a ts depend e extent o
&D-intengive cts ¢ the actured exports of

ns, At the same time, the rate at which new
technologies and scientific knovledge flows across national
boundaries appears to have increased, meaning that any
knowledge~based competitive advantage held by U.S. firms may
well be more fleeting in the future. At the same time, u.s.
tirms are in a position to benefit from technological
advances in other nations, through aggressive monitoring of
foreign developments.

F. Labor force growth is ted to be much lower during
e _nex 3 3 4131 NA8 been Lig O N6 Q

years. This deceleration (labor force growth during, 1984-95

was projected by the U.S. Bureau of Labor Statistics to

be roughly one-half as groat as the rates cbserved during

1970-84) should improve the employment plcspects for' labor

force entrants, and may reduce somewhat upward pressure on
aggregate unamploymant rates.

1y.s. Bureau of Labor Statistics, 19sé.

nt
r 1995; . Washington, p.o.:

U.S. Government Printing office.
3
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III. Panel Pindings and Recommendations

Building on the above observations, as well as an extensive
body of other evidence and analysis, tha Panel reached a number
of findings and made recommendations in several a.eas, including
the cmployment—- and skill-relate? _:ipacts of technological
change. The policy recommendations in particular ware framed
with a view to supporting more rarid developnent and adogtion of
new technologies while easing tne burden of adjustment for
workers and managers.

A. Findings

Technological change is but one of a large number of forces
afffectirg total employment and unemployment, and arpears to be
far fronm the nost important factor. Ths xate of ecunomic
growth, the state of aggregate demand, and the impact of
fishocks" to the U.S. economy {e.g., the 1973 oil price
increases) appear to be more significant determinants of total
employment than technological change. The higher unemployment
rates and displacement of experienced workers during the 1980s
do not apwear to be linked to more rapid technological change
éuring this period--indeed, these phenomena have coincided with
low r2 .es of labor productivity growth for the econonmy.

Evidence from the U.S. Genergl Accounting Officze's surve; of
plant closings and mass layoffs,“ as well as other studies of
manufacturing employment displacement during the 1980s, suggest
that import penetration has accounted for much greater
employment losses in manufacturing than has technological
change. Indeed, the absence of technological cha- in many
U.S. industries, relative to foreign czapetitors, .. 7 be
responsible for much of the displzcement observed during the
past decade. Nevertheless, technological change will cause
emplo_ment displacement in specific industries and occupations,
even as it aids in the creation of new jobs elsewlhzre. Public
and private adjustment policies should facilitate the muvement
of workers and resources from declining .o expanding sectors.

Little evidence suggests that technological change will
dramatically increase the skills necessary to obtain quality
enmployment in the economy of the future. In part, this
conclusion reflects the tendency of technologies to develop in
ways that support their use by workers with lower levels of

2y,s. General Accounting office, 1986. pislocated Workers:

Extent of Busipess Closures. Layoffs and the Pullic and Private

Response. Washington, D.c.: U. S. Government Printing office.
4
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job-related skills. Basic skills (numerical reasoning, problem
solving capabilities, written communication, and literacy),
however, are likely to become even more important in the
workplace of the future. The ~9-30% of the displaced worker
population with deficient preparation in bkasic skills, as well
as labor force entrants \acking strong basi- skills, will face
difficulties in adjusting to technological and economic change.

The employment prospects for women and ninority workers
should be largely unaffected by technological change--any
projected adverse consequences of such change are very small,
and are dwarfed by projections of overall growth in employment
opportunities. Nonetheless, affirmative action and other
policies to comnat racial and sexual discrimination in the
workplace are awong the most effe: ‘ve metheus to reduce any
disproportionate adjustment burd. Jorne by these groups. Such
policies broaden the range of occupational options available to
workers, and thereby ease their transition from declining to
expanding areas. In addition, policies to strengthen the
quality of basic skills pPreparation for labor force entrants
from minority groups are important in improving the ability of
these individuals to obtain good jobs in the futuve workplace.

The Panel also considered the evidence concerning the impact
of technological change on the level of average earnings and the
distribution of income within this economy. Earniags growth
during the post-1945 period has been dependent on growth ip
labor productivity-~declines in labor produstivity growth
following 1973 are mirrored in dezlines in average earnings
during this period. Technologi_ * change, by virtue of its
ability to support higher productivity growth, th 3 can make a
significant contribution to higher averagu earnings. with
respect to th2 distribution of household incomes (income from
both employment-related and other sources received by all
members of a single household), tha evidence suggests that
recent increasee in the inequality of %his distribution reflect
changes in the structure of households (the rise of
female-headed households, on the one hand, and two-earner
households, on the other hand), as well as changes in federal
budgetary and tax policies during the early 1980s.

B. Recconmendations for worker adjustment

Two groups of workers are likely to be affected adversely by
techiological change--labor force entrants who are unable to
£ind jobs, and experienced workers who lose their jobs due to
technological change. The Panel's recommendations for
assistaice for labor force entrants focused on the need to
improve the bacic skillsg preparation of this group, counsistent
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with the concerns of nungrous other recent studies of primary
and secondary education.

With respect to experienced workers who are displaced by
technological change, the panel recommended optinns for
nmodifications in Title IXII of the Federal Job Traiining
Purtnership Act to improve this program's coveracve of the
di.splaced worker population (the program currently serves only
6-7% of the displaced worker population), to strengthen the
ability of the program to provide training to workers in basic
and job~related skills, to improve income support for workers
engaged in training, and to provide loan guarantees or direct
loans to displaced workers for retraining, relocation, or the
establishmant of independent. businesses. Many of these
nodificatione are aliowed under the current JTPA program, and
would require only administrative action. The Panel also
advocated revisions of state unemployment insurance laws to
ensure that any recipie of unemployment insurance enroiled in
a training program can /,ntinue to receive unemployment
compensation.

Thae Panel recommended against any attempt to restrict
eligibility for worker adjustment assistance programs to only
those workers able to demonstrate that their displacement was
due to technological change. Naot only would such a requirement
require the establishment of a scparate program, outside of
Title IXII of JTPA (which dues not restrict eligibility according
to the cause of displacement), but the administrative
difficulties and service delivery delays that would result .rom
such a requirement would reduce the effectiveness of worker
adjustment assistance.

Since the Panel's policy options were intended to be
available for all displaced workers, regardless of the cause of
individuals®' displacenent, estimates of the costs of thesu
options depend on estimates of the size of the population of
displaced workers and their rates of participation in aldjustment
assistance programs. The U.S. Bureau of lLabor Statistics found
that when the definition of a displaced worker is restricted to
workers with at least three years' experience in the job from
which they wers laid ofZ, the annual flow of displaced workers
during 1979-83 was roughly 1 million yersons, an estimate that
increased to 2.3 million persons annually when the 3 years' job

3See, for example, the report of the COSElUP ranel on
Secondary School Educaticn for the Cnang’ag Workplace, High_
H e Emp !
(Washington, D.C.: HNational Academy Press, 1984).
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experience restriction was relaxed.* For an annual flow of 1
million displaced workers, the estimatad costs of the Panel's
reconnendations would :ange from $130 million to $785 million,
as participation rates increased from 5% of this population to
30%, an aggregjate partic.pation rate considerakrly higher than
overall rates of participation in existing or previous
adjustment assistance programs. If the annual flow is assumed
to be to 2.3 nillion, these couts range from $300 million to
$1.8 billion.

The design of improved worker adjustuncnt assistance
programs, however, is hampered by a lack of knowledge. There
have been very few rigorous evaluations ii.e., evaluations that
employ control groups and attempt to minimize sanple selection
bias) of worker adjustment assistance prograns in recent years.
Although these evaluations concluded that adjustment assistance
does improve the employment prospects of displaced workers, they
do not provide reliable guidelines for progran design~~we cannot
determine, for example, the relative importance of job search
assistance, as opporad to retraining, in improving the
re~employment prespects of participants. New initiatives in
worker adjustment assistance programs must incorporate

substantial provisions for experiments and rigurous
evaluations,

The Panel also recommended that federai action be taken to
ensure that as many worker. as possible receive substantial
advance notification (at lzast 2-3 months) of plant shutdowns or
large-scale layoffs. Worker adjustment assistance programs are
more effective when services are provided to workers prior to
their displacement. such pre-layoff assistance generally is
feasible only in the context of advance notice. In addition to
improving the effectiveness of public investments in worker
adjustment assistance programs, advance notice reduces the
duration of unemployment following layoff, thus reducing public
expenditures on unemployment corpensation. A number of groups,
including the Natioral Association of Manufacturers, the
Business Roundtable, the Secretary of labor's Task Force on
Econoric Adjustment .and Worker Dislocacion, and the President's
Commission on Industrial Competitiveness, have endorsed
voluntary advance notice.

4For a more detailed description of the data from the 1984
special supplement to the Current Population Survey on which
these estinates are based, see p. 0. Flaim and E. Sehgal,
"Displaced Workers of 1979-£3: How Well Have They Fared?",
Monthly Labor Review, 158s.
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Although there is disagreement over the mechanisms that will
provide the broadest possible coverage of the U.S. work force,
voluntary advance notice does not appear to provide substantial
advance to more than a small shace of ghe work force. According
to the U.S. General Accounting office,> nearly 30% of the
workers surveyed received no advance notice of layoffs or plant
shutdowns, while blue-~collar workers in nonunica establishments
received an average of only two days'! notification.

linder the current voluntary system of advance notice, the
costs ut plant closings in which advance notice is not provided
are borne primarily by the taxpayers (including other enployers,
and the affaected workers--employers choosing to close without
advance notice crette an exernality, reflecting the fact that
the costs of such actions are not fully taken into account by
enployers. Requiring advance notice can redistribute the costs
of layoffs arnd plant shutdowns. Federal action to broaden the
coverage of workers by advance notice also foillows in an
established tradition of actions to improve the functioning of
market mechanisms (e.g., securities market requlation, consumer
protection statutes and regulations) by ensuring that
information available to one party to a transaction is not
enployed strategically or otherwise manipulated (as in the case
of "insider trading" on Wall Street).

2flacting these considerations, the Panel recommended that
federal action be takein to broaden the ciwverage of the U.S. work
force by advance notice, with appropriate provisions to exempt
spall firms and those firms cacountering unforeseen business
circumstances. The Panel recommended either a federal
requirement frr advance notice or a tax-bazed incsntive pian,
which would combine tax craiits on the corporat’ incoms tax with
surcharges on tederal unemj.loyment insurance taxes to reduce t}e
sax burden on firms providing advance notica.

The Panel also made a numbsr of recompendations to private
sector managers and workers to encourage cooperation between
labor and-management in the adoption of new technologies and
inprovements in managerial education in the evaluation and
adoption of new tnchnologies. These recommendations include
consultation butween management and the labor force prior to the
introduction of new technologies (a practica that often results
in improvements in the design of production processes and
occasionally products), the respective connideratiun by
management and workers of employment security guarantees and

5u.s. General Accounting office, 1987. Plant Closings:
nformation on A a No e and Ass

ayanca | ARG _ASglstance Q@ Diglocatad
Horkers. Washington, D.C.: U.S. Government Printing office.
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rovisions in job classification and compensation systems, and
greater use of saverance payments for senior workers facing
layoffs. 1In additicn, the education of managers pust be
improved to strengthen their ability to evaluate pew
technologies eflectively and to implement these technologies
successfullly in the workplace, consistent with the panel:
obgervation that the management of this process often makes the
difference batween success and failure in technology adoption.

IV. Conclusion

Technological and structural change pervade the U.S.
aconony, as they do any dynanmic econonmy. To ensure growth in
earnings and employnment opportunities for U.s. workers,
technology should be viewed not as the problenm but rather as a
key component of the solution. The employment losses “hat will
result from a decline in u.s. international competitiveness due
to lagging development and adoption of new technologies are
likely to outweigh any that might result from rapid
technological change. wWith the development of policies tY:at
support investment in the human resources of this nation, as
well as policies that deal with the consequences of
technological change in an equitable and humane fashion, this
latest in a series of transitions to new structures of work and
employwent can be accomplished efficiently and fairly. 1In the
modern world economy, there is little choice--the pnited States
must remain at the leading edge of technology in order to
preserve and improve the economic welfare of all Avericans,
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Preface

In recent years, concern over the effects of technological change has
led many Americans to ask whether the development and application of
new technologies within the U.S. economy will create new employment
or contribute to higher unemployment. Many Americans appear to be
pessimistic about the answer to this question, an attitude that, if anything,
has become more widespread, despite the nation’s recovery from the
1981-1982 recession. The relationship of technology to employment and
the effects of technological change on the workplace and on U.S.
productivity have become topics of national debate in the face of slow
economic growth, high unemployment, and stagnation or decline in the
real (inflation-adjusted) earnings of workers since 1970. The importance
of these issues to the economic welfare of all Americans, coupled with the
impetus of a 1983 National Academy of Engineering symposium that
revealed a range of conflicting opinions on the long-term implications of
technological change for employment and a request from the Council of
the National Academy of Engineering, prompted the Committee on
Sciencs, Engincering, and Public Policy (COSEPUP) to initinte the
current study following consultation with scholars, government officials,
and business, labor, and civic leaders familiar with the employment-
related effects of technology. Thus, in 1985 COSEPUP created the Panel

'COSEPUP is a joint committee of the National Academy of Suiences, the National
Academy of Engineering, and the {nstitute of Mzdicine.
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on Technology and Employment to carry out a new inquiry isto the
impact of technologicul chunge on employment opportunities, praductiv-
ity, and the quality of work life (COSEPUP's charge to the panel is
Appendix A).

The Panel on Technology and Employment first met in September 1985
and continued to meet at regular intervals during the next 18 months. This
repoit incorporates the results of our discussions in panel meetings, the
expertise of individual panel members, staff research and analysis,
bricfings from experts in industry, academia, and labor (Appendix B is a
list of individuals who presented briefings to the panel or served as
consultants), and the findings of the research papers commissioned by the
panel (see Appendix C). A selection of these papers will be published
separately in Studies in Technological Change, Employment, and Policy in
late 1987. To disseminate our analysis and findings as widely as possible,
we will also publish a summary of our report, entitled Technology and
Work in America: A Critical Challenge.

This report addresses a number of issues that have surfaced in th2
debates over the employment impacts of technological change. These
issues include the effects of technological change on levels of employment
and uncmployment within the economy; on the displacement of workers
in specific industries or sectors of the economy; on skill requirements; on
the welfare of women, minorities, and labor force entrants in a techno-
logically transforined economy; and on the organization of the firm and
the workplace. We have concluded that technological change will con-
tribute significantly to growth in employment oppoitunities and wages,
although workers in specific cccupations and industries may have to
move among jobs and careers. Included among our policy recommenda-
tions, therefore, are initiatives and options that can assist workers in
preparing for and making such transitions.

In part because of the increased importance of international trade and
cempetition within this economy, technological change has become
essential to the preservation and expansion of U.S. employment and
wages. The employment losses that result from a decline in U.S.
intcrnational competitiveness are likely to outweigh any that might
result from rapid technological change. Accordingly, we have developed
policy recommendations 10 qid firms in the development and adoption of
new technologies, so as to enhance their international competitiveness.

Technological and structural change pervade the U.S. economy, as
they do any dynamic economic system. To ensure growth in economic
opportunstics for U.S. workers, tcchnology should be viewed not as the
problem but rather as a kcy component of the solution. With the
devclopment of policies that suppor. investment in the human resources
of this nation, as well ay policies that deal with the consequences of

e e e e
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technological change in an equitatile and humane fashion, we helieve that
this lntest in o series of Hansitions 10 new stioctues of work amd
employment can be accomplished efficiently and fairly. In the modern
world economy, there is little choice—the United States must remain at
the leading edge of technology ir order to preserve and improve the
econnmic welfare of all Americans.

On behalf of the panel, 1 would like to thank the numerous individuals
who met with us in the course of our deliberations to provide briefings and
other assistance and information. We also wish to express our apprecia-
tion for the work of the panel’s professional staff: Dr. David Mowery, the
study director; Dennis Houlihan; Nina Halm; Sara Collins; Leah Mazade,
who worked with the staff i editing tte report for publication; and Dr.
Leonard Rapping, the panel's study dircctor from June 1985 through
March 1986. In addition, the panel is indebted to Dr. Allan Hoffman,
executive director of COSEPUP, for his unflagging support of this study
since its inception and to the reviewers of our report, including the
members of COSEPUP. Finally, 1 extend my personal thanks to the
members of the panel, who served with dedication and good humor
throughout this study of a difficult and extensive set of problems and
issues.

Richard M. Cyert
Chairman
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Executive Summary

TECHNOLOGY AND AMERICAN ECONOMIC WELFARE

Technological change transforms the production of goods and services
and improves the efficiency of production processes. It also allows the
production of entirely new goods and services. Since the beginnings of
American industrialization, such change has been a central component of
U.S. cconomic growth, growth that has been characterized by the
creation of new industries and the transformation of older ones as a result
of innovations in products and processes. Technological advance has also
played an increasingly important role in the growth of income per person
during the past 100 years; its contribution to that arca and to economic
growth is likely to increase still further as the United States becories
more closely linked t6 the global economy.

The use of new technologics in production processes frequently re-
duces the labor and other resources needed to produce a unit of output,
these reductions in turn lower the costs of production and the employ-
ment requirements for a fixed output level. If reductions in the demand for
labor were the only effect of technological change on employment,
policymakers addressing the problem of maintaining U.S. economic
welfare would only have to balance the contributions of technological
change against the costs of higher unemployment.

However, technological change has other important effects that histor-
ically have enabled society to achieve greater prospersty without sacri-
ficing employment. By reducing the costs of praduction and thereby

lfi?
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towering the price of u particular good in a competitive market, teckaological
change frequently leads to increases in output demand; greater oulput
demand results in increased production, which requires more labor, offset-
ting the employment impacts of reductions i. iabor requirements per unit of
output stemming from lechnological change. Even if the demand for a good
whose production process has been transformed does not increase signifi-
cantly when its price is lowesed, benefits still accrue because consumers can
use the savings from these price reductions to purchase other goods and
services. In the aggregate, therefore, employment often expands. Moreover,
when technological change results in the development and produclion of
emirely new products, employment grows in the industries producing these
new goods. Historically and, we believe, for the foresecable future, reduc-
tions in labor requirements per unit of output resulting from new process
technologies have been znd will continue to be outweighed by the beneficial
emloyment effects of the cxpansion in total output that generally occurs.
Indeed, ihe naw realities of the U.S. ecenomy of the 1980s and 1990s will
make rapid development and adoption of new technologies imperative to
achieving giowth in U.S. employment and wages.

One crucia! new reality of the U.S. economy ol the 1980s is that it is
more *'open” to international trade than was the American economy of
the 19505 and 1960s. ‘The increased imporiance of trade means that higher
productivity growth, which is supported by technological change, is
essential to the maintenance of higher real earnings and the prescrvation
of U.S. jobs. Mureover, the more rapid rates of international technology
transfer characteristic of th modern economic environment mean that
the knowledge forming the basis for commercial innovations need not be
domestic in origin, just as U.S. basic rescarch has underpinned the
technoivgical advances of sirms in other nations.

The relative rates of development and adoption by U.S. and foreign
industries of new process technologies affect the rates of growth in labor
productivity (output per worker) in those industries ard therefore can
produce differences in iabor costs among U.S. and forcign firms. To the
extent that foreign firms develop and adopt news technologies faster than
U.S. firms, the production costs of foreign producers will fall more
rapidly. Barring shifts in U.S. and foreign cumrency exchange sates,
declines 1n the wages of U.S. workers, or comparable technological
advances by U.S. firms, these reductions in forcign producers’ costs will
decrease markets for U.S. firms and ultimately reduce jobs for American
workers within the affected industries. To remain competitive in the
absence of technological change and {abor productivity growth in these
industries, U.S. labor costs, relative to those of foreign producers, must
be lowered, either by direct reductions in wages or through government
policies that support devaluation of the dollar. Either of these methods

10§ ‘
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decreases U.S. workers' incomes relative to those of foreign workers.
Thue, if U.S. firms fall behind foreign firms in developing und adopting
new technologies, the alternatives are not attractive—U.S. workers must
accept fewer jobs or lower earnings.

Yet, if U.S. firms consistently develop and adopt new technologies
more rapidly than foreign producers, the picture is quite different. 1he
resultant higher productivity growth in U.S. industries will. suppont
reductions in production costs, which will enable U.S. workers to retain
sigher-wage jobs. Because new knowiedge and technologies developed in
the United States now are transferred to foreign competitors more rapidly
than théy were in the past, however, any technology-based advantages
held by U.S. firms and workers over foreign firms and workers are likely
to be more fleeting in the future. A key factor in sustaining American
living standards and employment thus is continued public and private
investment in the generation of new knowledge. Of equal importance,
however, is the need for U.S. firms to advance from fundamental
knowledge to commercial innovations more rapidly than in the past.

We have defined our task in this study as that of analyzing the
contributien of technological change to employment and unemployment.
Because technological change plays a limited role in determining total
employment, its impacts in this area are primarily sectoral in nature, and
those impacts are affected only indirectly hy aggregate economic condi-
tions. We thereforé regard the design of macroeconomic policies aimed at
achieving high levels of aggregate demand and employment as outside this
panel’s charge. Despite the increased importance of international trade
for this economy and the role of technological change within it, a discussion
of trade policies also would have taken this panel far beyond its charge; trade
policy therefore was not considered in detail by the panel.

Our principal finding may be succinctly stated:

Technological change is an essential component of a dynamic, expanding
economy. Recent and prospective levels of technological change will not
pronduce significant increases in total unemploymerii, although individu-
als will face painful and costly adjustments. The modern U.S. economy,
in which internativnal trade plays an increasingly important role, must
generate and adopt advanced tecinologies rapidly in both the manufac-
turing and nonmanufacturing secfors if growth in U.S. employment and
wages is to be maintained. Rather than producing mass unemployment,
technological change will make its maximum contribution to higher living
standards, wages, and employment levels if appropriate public and
private policies are adopted 10 support the adjustment (0 new technolo-
gies.

Technological change often involves difficult adjustments for firms and

169
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individuals. Workers must develop new skills and may be required to scek
employment in different industries or locations. In many cases, workers
suffer severe financial los s as a result of permanent layoffs or plant
closings. Managers also fz  serious challenges in evaluating and adopt-
ing new manufacturing anc Jffice technologics in an increasingly compet-
itive global economy.

Given these realities, we recommend pelicies to help workers adjust to
technological change. Our recommendalions propose initiatives to aid
displaced workers through job search assistance, basic skills training,
training in new job-related skills, and advance notice of plant shutdowns
ard large-scale permanent layofi's. Through these initiatives we focus on
the need to assist individuals who experience hardship as a result of
technological change and to aid them in securing new employment. We
also offer recommendations that call on U.S. firms to develop and adopt
new technologies more rapidly and suggest policies—both public and
private—that might encourage them to do so.

The technological revitalization of American industry that is the goal
of these recommendations is essential (o the national welfare. The
alternative to rapid rates of technological change is stagnation in U.S.
wages and employment. In the end, no trade-off need te made between
the goals of high levels of employment and rapid technological change.
Policies that help workers and managers adjust to technological change
can aid and encourage the adoption of productivity-enhancing technol-
ogies.

Technologiczal change poses significant challenges to government
policymakers, business, and labor, as well as to individual workers.
Although the Uniied States remains a technological and economic
leader, the performance of this economy in adopting new technologies,
achieving higher levels of productivity, and dealing with the adjusiment
of workers to new technologies leaves a great deal to be desired. If
business, labor, and government fail to develop appropriate adjustment
policies, the eventual price may be reduced technological dynamism and
a decline in the international competitiveness of the U.S. economic
system.

CENTRAL FINDINGS

In addition to the principal finding already stated, the central findings
of this panel cover a number of dimensions of the employment impacts
of technological change and form the basis for our policy recommenda-
tions. summanzed below and discussed in greater detail in Chapter 10 of
our full report. The complete set of findings for this study is compiled in
Chapter 9.
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Employment and Wage Impacts of Technological
Change in an Open Economy

® Historically, technological change and productivity growth have
been associated with expanding rather than contracting :otal employ-
ment and rising earnings. The future will see little change in this pattern.
As in the past, however, there will be declines in specific industries and
growth in others, and some individuals will be displaced. Technological
change in the U.S. economy is not the sole or even the most important
cause of these dislocations (see Chapters 2 and 3).

® The adoption of rew technologies generally is gradual rather than
sudden. The employment impacts of new technologics are realized through
the diffusion and adoption of technology, which typically take a considerable
amount of time. The employment impacts of new technologies therefore are
ikely to be felt more graduaily than the employment impacts of other fa-:ors,
such as changes in exchange rutes. The gradual pace of technological change
should simplify somewhat the development and impiementation of adjust-
ment policies to help affected workers (see Chapter 2).

® Within today’s international economic environment, slow adoption
by U.S. firms (relative to other industrial nations) of productivity-
increasing technologies is likely to cause more job displacement than the
rapid adoption of such technologies. Much of the job displacement of the
past 7 years does not reflect a sudden increase in the adoption of
laborsaving innovations but instead is due in part to increased U.S.
imports and sluggish exports, which in turn reflect macroeconomic forces
(the large U.S. budget deficit and the high foreign exchange value of the
dollar during 1980-1985), slow adoption of some technologies in U.S.
manufacturing, and other factors (see Chapters 2 and 3).

® Tke rate of technology transfer across national boundaries has grown;
Sor the United States, this transfer increasingly incorporates significant
inflows of technology from foreign sources, as well as outflows of U.S.
research findings and innovations. In many technologies, the United States
no longer commands a significant lead over industrial competitor nations.
Moreover, technology “‘gaps™ (the time it takes another country (o become
competitive with U.S. industry or for U.S. firms to absorb foreign technol-
ogies) are likely to be shorter in the future (see Chapter 3).

Technology end the Characteristics
of Tomorrow’s Jobs

® New technologies by themselves are not iik 'v to change the level of
Job-related skills required for the labor Sorce as a whole. We do not
project a uniform upgrading or downgrading of job skill requirements in the
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U.S. economy as a result of technological change. This does not deny the
need, however, for continued investment and improvemeni in the job-related
skills of the U.S. work force to support the rapid adoption of new technol-
ogics that will contribute to U.S. compelitiveness (see Chapler 4).

e Technological change will not limit employment opportunities for
individuals entering the labor force with strong basic skills. The most
reliable projections of future job growth suggest that the number of jobs
in the broad occupational categories accounting for the majority of
entrant employment will continue to expand. Combined with a projected
lower rate of growth in the entrant pool, this.conclusion suggests that
labor force entrants with strong basic skills (numerical reasoning, prob-
lem solving, literacy, and written communication) will fare well in the job
markets of the future (see Chapter 5).

Technology and Work Force Adjustment

e A substantial portion—from 20 1o 30 percent—of displaced workers
lack basic skills. These workess ofien remain unemployed longer and
have difficulty finding new jobs without incurring significant wage reduc-
tions. In view of the fact that technologicali-and structural change in this
economy will place increasing demands on the ability of workers to
adjust, experienced workers who lack basic skills will face even greater
difficulties in future job markets (see Chapter 3).

© The evidence suggests that displaced workers who receive substan-
tial advance notice of permanent_job loss experience shorter periods of
unemploymst than workers who do not receive such notice. Substantial
advance notice (several months) of permanent layoffs or plant shutdowns
appears to reduce the severity of worker displacement. Moreover, such a
policy can improve the effectivencss of job search assistance, counseling,
and retraining programs, thereby reducing the public costs of unemploy-
ment (see Chapler 7).

o The primary federal program for displaced workers, Title 11l of the Job
Training Partnership Act (JTPA), emphasizes the rapid placement of work-
ers in new jobs. It does not appear to scrve the needs of many displaced
workers. JTPA provides little training for the substantial number of displaced
workers who need better basic skills; it also provides little extended training
in job-related skills for other workers (see Chaplter 7).

e Dispiaced worker adjustment assistance programs reduce the dura-
tion of unemployment after displacement and result in higher wages in
new jobs obtained immediately after participation in such programs.
There is limited evidence on the specific contribution of retraining in basic
and job-related skills (a component of many such programs) to the
employment and earnings prospects of displaced workers. Nevertheless,
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it would be wrong to conclude from this that retraiming 1s neffective or
that it has # negative impact on earnings o reemployment proxpects. Too
little is known about the components of effective adjustment programs for
displaced worker populations with different characteristics because of the
paucily of rigorous evaluations of such programs. Additional policy
experiments and evalualions are badly needed to improve these programs
(see Chapters 7 and 8).

POLICY OPTIONS AND RECOMMENDATIONS

Our policy options and recommendations are based on the conclusion
that, with an appropriate policy structure, technological change can support
growth in U.S. employment and living standards. Toward that end, we have
developed options and recommendations for the public and private sectors
that emphasize three broad initiatives in public and private sector policies:
(1) public policies to aid worker adjustment (o technological change; (2)
public policies to support the development and application of advanced
technologies; and (3) improvements in labor-management cooperation in the
adoption of new technolngies, as well as improvements in privale managers’
expertise in evaluating and implementing new technologies.

Although the overall U.S. standard of living and average real (inflation-
adjusted) wages generally increase as a result of technological change,
individuals suffer losses. Many of our public policy recommendations
stem from the belief that a portion of the afffuence created by technolog-
ical change should be used to assisf those suffering losses as a result of it.
In addition, public policies that deal with the equitable distribution of
gains and !osses from technological change can facilitate such change by
reducing the resistance of potential losers o new technologies in the
workplace. Just as management policies to support adoption of new
technologies within the firm must address worker concerns about adjust-
ment and employment security (see Chapter 7 of our full report), public
policies that aid adjustment can reduce potential resistance to new
technologies and support their more rapid adoption. On balance, if
policies are developed that will easc the burden of adjustment for those
individuals faced with job loss and thereby facilitate the adoption of new
technologies, all members of our society can benefit.

Recommendations for the Public Sector

POLICIES FOR WORKER ADJUSTMENT

Our opiions and recommendations for assisting worker adjustment (o
technological change focus on the two groups that may be affected
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adversely by such change: expenienced warkers who may lose their jubs
as i result of the adoption of technology, and labor force entiants, whose
employment prospects may be reduced by technological change. Our
opticns and recommendations to assist experienced displaced workers
focus primarily on modifications in the primary federal program for
which technologically displaced workers, as weli as workers displaced
by other causes, are eligible, Title 111 of JTPA. We also suggest other
policies (advance notification of plan. shutdowns and large-scale layoffs)
to enhance the effectiveness of Title 111. Qur recemmendations to aid
labor force entrants focus on the need for additional research and
actions based on the reports of oulicr expert groups, a decision that
reflects the fact that a complete evaluation of policies affecting the
educational attainment and basic skills preparation of entrants is beyond
the scope of this report. Our public policy recommendations also
address the impacts of technological change on the employment pros-
pects for minority and female members of the labor force.

Options for Adjustment Assistance for
Displaced Workers

We recommend that action be taken to improve existing JTPA Title 111
programs of job search and placement assistance and training in both
busic and job-related skills for displaced workers. We recommend that
some or all of the following options be implemented:

¢ broadening the range of employment services provided to displaced
workers and those facing imminent displacement, including job coun-
seling, skills diagnosis, job search assistance, and placement services;

e increasing the share of Title 111 funds devoted to training in basic and
job-related skills;

e broadening income support for displaced workers engaged in train-
ing;

o instituting a program of federally provided direct loans or loan
guarantees, administered by state or local authorities, to workers dis-
placed by technological change, plant shutdowns, or large-scale layoffs
(these loans could be used by displaced workers to finance retraining or
relocation or to establish new businesses); and

o establishing a program for demonstrations and experiments with
rigorous evaluation requirements to test and compare specific program
designs.

In addition to these modifications to JTPA, we recommend revising state
wnemployment compensation laws to guarantee explicitly that displaced
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waorkers who are eligible for unemployment compensation «an « ontinue fo
receive benefits while undertaking retraining.

We have concluded that the federal government shouid be the primary
source of tunding for the abovementioned policy options. Federal fi-
nancing is preferable to state funding because of the inequilies created by
differences in the level of state resources for such programs. Indeed,
states that are experiencing severe economic dislocations are likely to
face serious problems in funding significant displaced worker programs.
In view of the fact that one of the ccnuial motives for worker adjustment
programs is the equilable distribution of the costs and benefits of new
technology adoption among the U.S. population, the avoidance of re-
gional inequilies is an important consideration. One option for financing
the economic adjustment loans, like the arrangements for other federal
loan programs, would employ the Federal Financing Bank:and therefore
would not require federal funds from general revenues. "

Estimates of the costs of these adjustment assistance oplions for
displaced workers depend on estimates of the population of displaced
workers. In Chapter 3, we note that estimates of the number of workers
displaced annually range from 1 million, if displaced workers are defined
as individuals with 3 years’ employment in their jobs prior to layoff, t0 2.3
million. Cost estimates also depend on assumptions aboul the rates of
worker participation in such programs, an area in which reliable data are
scarce. Existing programs that combine income support with retraining
for displaced workers, such as the UAW-Ford program, have enrolled
10-15 percent of the eligible population (see Chapter 7). Although we lack
conclusive evidence on this point, it may be that participation rates would
be higher in programs involving displaced workers from industries that
pay lower wages than the automotive industry.!

We have compiled estimales of the costs to the federal government of
Jjob search assistance, training, and extended unemployment compensa-
tion for two vzlues of the annual flow of displaced workers (the two values
are drawn from the 1984 survey of displaced workers conducted by the
U.S. Bureau of Labor Statistics): | million workers, which is the
estimated number of displaced workers who had been employed for 3 or
more years in the job from which they were displaced; and 2.3 million,
which is the estimated (otal number of workers suffering permanent job
loss. As estimated rates of participation in these programs range from $ to
30 percent of the displaced worker population, the estimated costs of
these policy options range from $131 million (5 percenl participation rate)

*Participation rates also will be affected by the policies and guidehnes adopted by states
in administering any system of training, job search assistance, and income support.
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to $786 million (30 percent) for an annual flow of | million displaced
warkers. 1t is important to note that the highest estimated purticipation
rate exceeds any observed thus far in a displaced worker training program
in the United States. If we assume that the flow of eligible displaced
workers is 2.3 million annually, the estimated costs of the program range
from $301 million (5 percent participation rate) to about $1.8 billion (30
perceat).2 JTPA Title 1iI outlays for fiscal year 1987 are roughly $200
million, although a significant expansion has been proposed in the
President’s budget for fic al year 1988.

How could these policy options be financed? The panel discussed
revenue alternatives and found no single method that was preferable to ail
others on equity and other grounds. In the absence of evidence suggesting
that one alternative is superior to all others, the decision on funding
sources and budgelary reailocations is properly political, invelving con-
siderations that extend well beyond this panel's charge.

Advance Notice of Plant Closures and
Large Permanent Layoff's®

We have concluded that substantial (a minimum of 2-3 months)
advance notice of permanent plant shutdowns and large permanent
layoffs offers significant benefits to the workers who are displaced and to
the nation Sy reducing the average duration of the workers' unemploy-
ment and lessening the public costs of such unemployment. The current
system of voluntary advance notice, however, fails to provide sufficient
advance notice to many U.S. workers. We therefore recommend that
federal action be taken to ensure that substantial advance notice 'S
provided 1o all workers. Although the panel agreed on the need for federal
action to broaden the coverage of advance notice within the U.S. work
force, panel members were not unanimous in their support of a specific
legislative or administrative mechanism to achieve this goal. The panel
believes that the following alternatives are viable options to achieve
broader advance notice, with appropriate provisions to reduce the burden
on small business and provide for unforeseen circumstances:

o federal action to require employers to provide substantial advance
notice of permanent plant shutdowns and large permanent layoff's; or

2f the annual flow of displa..ed workers 1s esliraled 1o amouni fo 1.2 million workers (the
estimate used by the Secretary of Labor's Task Force on Economic Change and Disloca-
lion, 1986). the estimated costs of these uptions range from $157 milfion to 3943 million

‘Punel member Anne (0. Krueger dissents from this secommendztion. Her statement
appears at the end of the Executive Summary and in Appendix D of the full repor?
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® [ederal action to provide v incentives for employers 1o give such
notice,

The current system of voluntary advance notice does not provide workers
with the "best-practice™ amount of advance notice (a ninimum of 2-3
months)—as Chapter 7 notes, too few workers are notified in advance of
permanent plant closures or large permanent layoffs, thus hampering their
adjustment. When workers receive sufficient udvance notice, the evidence
suggests that they adjust more rapidly and more successfully to job loss,
which reduces the costs of displacement to them and to the public sector. We
believe that the benefits of advance notice more than outweigh the costs of
such a policy—costs that exist, but that arc distributed differently, when no
advance notice is provided. When advance notice is given, the costs of
worker displacement are shared by taxpayers, by the displaced workers, and
by the firms closing plants or permanently discharging workers, rather than
being borne primarily by taxpayers and the workers being laid off.

Through its public policies, this society has made a judgment that the
costs of many regulations (e.g., those covering health and safety, con-
sumer protection, or securities markets) that enhance the fiow of infor-
mation to workers and consumers and distribute costs more equitably
among workers, consumers, and firms are more than offset by the benefits
of such policies. We believe that advance notice falls into the same
category of public policy and that steps to mandate this practice should be
taken by the federal government.

Training for Labor AMarket Entrants

We share the concerns of other studies, set forth in the reports of the
COSEPUP panel on Secondary School Education Jor the Changing
Workplace (*“High Schools and the Changing Workplace: The
Employers' View," 1984), the Task Force on Teaching as a Profession, of
the Carnegie Forum on Educction and the Economy (‘A Nation Pre-
pared: Teachers for the 21st Century," 1986), and the U.S. Depariment
of Education (*'A Nation at Risk: The Imperative for Educational
Reform,"’ 1983), regarding the amount and quality of basic skills prepa-
ration provided to labor force entrants by U.S. public schools. Improve-
ment in the basic literacy, problem-solving, numerical reasoning, and
written communicatiun skills of labor force entrants is essential. We
endorse additionai public support for research on strategies to achieve
this goal, as well as firancial support for the implementation of programs
that improve the basic skills of labor force entrants and of those already
in the labor force who lack these skills,

<~
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Equal Emplayment Oppartunily

We recommeud more vigorous enforcement of policies o combat racial
and sexual discriminaticn w the labo: mark * ¢35 a means of improving
the ability of minority and female workers, as well as minority and
female labor force entrants, to adjust to ihe demands of technological
change.

SCIENCE AND TECHNOLOGY PoLICY TO SUPPORT THE
ADOPTION OF NEW TECHNOLOGIES

We support continued high levels of investment by industry and the
federal government in basic and applied researcti—this is the essential
»seed corn’’ of innovation, and such investments play a significant rule in
the education of scientists and engincers. Federal support for nondefen-
R&D is particularly important, in view of the limited commercial payoifs
from the high historical levels of defense R&D in this country (there are
important but limited exceptions to this generalization, as »led in
Chapter 2). The foreseeable contribution of defen<e R&D to . civilian
U.S. technology base appears to be limited at best.

In addition to a strong research base, however, public policies to
support meve rapid adoption of new technologies within this economy
deserve consideratinn, The historic focus of post-World War 11 science
and technology policy on the generation rather than the adoption of new
civilian technologies (once again, a generalization with several impos-
tant exceptions) contrasts with the orientation of public science and
technology pelicy in several other industrial nations (e.g., Japan,
Sweden, and West Germany) and may have contsibuted to more rapid
adoption cf manufacturing process innovations and more rapid commer-
cialization of new product technologies in those nations. We therefore
support the development and evaluation of additional public policies to
encourage the more rapid adoption of new technologies within the
United States.

We recommend increased federal support for activities and research to
encourage more rapid adoption of new technologies. Although the
achievement of this goal requires actions in a numiber of areas not
considered by this panel, our review of policies leads us to recommtend
the following options for consideration:

o Strengthen research on technical standards by public agencies
(primarily the National Bureau of Standards) to support, where appro-
priate, private standard-setting efforts.

® Strengthen research programs supporting cooperative research be-
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tween industry and the federal government in the development and
application of technologies.

® [ncrease support for federal programs to improve U.S. firms' access
to foreign science and engineering’ developments and innovations.

THE ADEQUACY OF THE DATA

In the course of this study, the pane! has found that the data available
from public sources are barely sufficient to aralyze the impacts of
technology on employment. In some cases this data problem reflects the
rapid expansion of new sectors of the cconomy, such as services, for
whick federal agencies have been hard-pressed to monitor and collect
data comparable in quality and quantity to those available for manufac-
turing. In other cases these data have declined in quality during the past
decade as a result of reductions in data collection budgets. The amount
and quality of data on evaluations of worker adjustment assistance
programs also must be improved.

® We recommend that post-fiscal vear 1980 reductions in key federal data
collection and analysis budgets be reversed and that (at a minimum) these
budgets be stabilized in real terms for the next decade in recognition of the
important “‘infrastructural’’ role data bases play within research and
policymaking. We uirge that a portion of these budgets be devoted 1o
improvenients in the collection and analysis of employment, productivity,
and output data or the nonmanufacturing sector of this economy.

® We recommend that a new panel study or a supplemeni and
JSollow-up to the Current Population Survey be undertaken by the Bureau
of Labor Satistics to examine the effects of technological change on the
skill requirements, employment, and working conditions of individuals of
working age. We also suppcrt the development by the Census Bureau of
better data on technology adoption by firms.

® We recommend that the Bureau of Labor Statistics expand irs survey
of displaced workers (the special supplement io the Curreni Population
Survey) to allow annual data collection and that this survey improve its
question on the nature and effect of advance notice of layoffs.

® We recommend that any expansion of adjustment azsistance services
Jor displaced workers be accompanied by rigorovs evaluations of these
programs to provide information on the long-term effectiveness of dif-
Jerent program designs and strategies.

To reduce the potential for conflicts of interest that may arise when an
or anization charged with operating adjustment assistance programs has
sole respoasibility for the design and administration of evaluations of
these programs, we recommend that federal or state agencies responsible

Q 17
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Jor the operation of such programs share with other agencies the
responsibility for evaluating them, or conduct such evaluaiions with the
advice of independent expert panels.

© We recommend that evaluations be undertaken of the implementa-
tion of the provisions of the Perkins Vocational Education Act of 1984
that allow federal and state funds to be used for improving the skills of the
employed work force. In addition, a federally sponsored evaluation of a
sample of state-level programs in upgrade training should be undertaken
to determine the overall effectiveness of such programs and the specific
design features that contribute 1o success.

HEALTH AND SAFETY IMPACTS OF
TeCcHNOLOGICAL CHANGE

We recommend a major interdisciplinary study of the consequences of
technological change for workplace health and safety and the regulatory
structure designed to ensure that worker health and safety are protected.
These areas also should be monitored carefully by federal and state
agencies.

Recommendations for the Priva. ® Secte *

LABOR-MANAGEMENT COLLABORATION IN
TECENOLOGY ADOPTION

Rates of adoption of new technologies, as well as the exploitation of
computer-based manufacturing and office automation technologies to
increase worker productivity, satisfaction, and safety, are affected signif-
icantly by the management of the adoption process. If the process
proceeds smoothly, both workers and management can benefit from these
technologies, which have the potential to enrich work as well as to
enhance its efficiency. The potential payoffs from cooperation between
labor and management in technology adoption are high, but such coop-
eration has been lacking in some U.S. industries. Our recommendations
in this area highlight some key components of successful adoption
strategies.

Elements of ‘‘Best-Practice’’ Strategies
Jor Technology Adoption

¢ We recommend that management give advance notice of and consult
with workers about job redesign and technological change.
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e We reconunend that the wloption of nen warkplaee technologies be
accompanied by employment policies that strengthen employment secur-
ity; such policies inglude retraining of affected workers for other jobs and
a reliunce on attrition rather than on permanent layoffs wherever possi-
ble. At the same time, workers and unions must recognize their stake in
a more productive workplace and consider modifications of work rules
and job classifications in exc hange for suc h employment security policies.

Protection from: the Costs of Displacement

We recommend that management and lubor explore the use of sever-
ance payments for permanent layoffs of experienc ed work:rs. To preserve
such benefits in the event of a firm's bankruptcy, we also recommend that
employers and workers consider establishing a joint insurance Jund.

EDUCATION FOR MANAGERS

We recommend that the current cfforts to strengthen the quality of
managerial education in the management, adoption, and evaluation of
advanced manufccturing and service production processes be continued,
both within business schools and through other institutions. Additional
research on this topic is needed and could be funded through university—
industry research collaboration, among other possibilities. Educ ation Jor
those currently employed as managers also must be strengthened to
incorporate instruction in the adoption of new technolugies and in
strategies for helping the work force adjust to tec hnological change.

10-242 0 - 87 - 5
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Statement of Anre O, Krueger

Advance notification of layoffs is undoubtedly bencficial to those
workers who will lose their jobs. If there were no ntgative side cffects
associated with advance notification, it would clearly be benefigial to all.

There will be several side effects, however, if notification is mandatory.
First, the necessary enforcement apparatus would increase the cost of
doing business. Second, for ail firms, but especially for risky ones,
knowledge that layoffs could nct be made on short notice would increase
incentives to use capital and hire fewer workers. To the extent that fewer
jobs would be created, the proposed requirement would hurt the employ-
ment prospects of thosz the proposal is designed to assist. That manda-
tory periods prior to layof s can result in smaller levels of employment has
been well documented i.. 2 number of developing countries. Third,
requirements of advance notification reduce the flexibility of firmy already
in difficulty. The requirement is, in effect, the sar.e as a tax for these
firms.

1 conclude that advance notification is acsirable, and efforts to educate
employers of its value to employees should be encouraged. With respect
to mandatory notification, however, 1 believe that the evidence is far from
sufficient to warrant such a step.
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A
COSEPUP Charge to the Panel

**On the basis of present knowledge, the panel shall:

(1) revort on the probable effect of current and future technological
changes* on employment. focusing on the prospects for full employment
and changes in the distribution of employment across occupations, social
groups, and regions;

(2) repert on the probable effect of current and future technological
changes on the workirg environment, including probable impacts on
labor-managemest relations, occupational safety and health, job skill
content, and the length of the working day;

(3) report on the probable effect of current and future technological
changes on existing and new employment opportunities, including prob-
able impacts on wages, opportunities for advancement, and job secunity;
(4) identify economic sectors in which it is probable that the rapidity of
technological change will cause significant transient effects for individuals
and communities;

(5) report on the probable effect of current and future technological
changes on the demand for employment-related training and education,
including areas such as retraining of workers displaced by new technol-
ogy, the continuing educational needs of professionals, and vocational
education;

(6) identify and analyze the efficacy of existing and alternative public
policies to manage the probable employment-related effects of current
and future technological changes.

The panel shall also review the stzte of technological and economic
forecasting methodelogies and report on their potential for contributing
unique insights into the employment-related consequences of technolog-
ical change.

For those areas in which present knowledge is found to be insufficient
to support a conclusion, the panel shall propose an agenda for research
and other related activities.”

*Wherever *‘technological change(s)™* appsars in the charge, 1t 15 to be understood that
the term includes consideration of rates of ddfusion.
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Mr. MacKay. Thank you, Dr. Mowery.

We will now take some time for questions. The order of question-
ing will be essentially that in which members came in: Mr. Pack-
ard, Mr. Skaggs, Miss Schneider, Mr. Lewis, and Mrs. Morella.

Mr. Packard.

Mr. Pacgarp. Thank you, Mr. Chairman.

This was extremely useful testimony from each of you. I not only
found your written material very well done, but alsuv your state-
ments were extremely helpful in terms of trying to understand
how we can return to the competitive world.

There was some, I think, rather new and startling information
relative to some of the causes. I think Congress has perceived some
of the causes that your testimony has refuted. That is of great in-
terest to me.

One of those areas was that—Yesterday noon Mrs. Schneider,
and I think also Mr. MacKay, hosted a luncheon where we heard
Mr. Brock speak. He made a statement that was repeated this
morning.

That is that wage imbalance is not a fundamental cause of our
international trade problems. It never has been, he said, and it
probabiy never will be that the United States does not, has not and
ought not to try to bring their wages in conformity with world
market wages. I think that that is a very fundamental part of the
way we operate here, that we're not competing on the wage scale
worldwide.

You have expanded that, some of you, to where the unlevel play-
ing field is not a major factor, as well as the quality control pro
lem is not a major factor. I think many of us have felt that quality
control has been perhaps a problem in some sectors. I suspect that
it has been, but it certainly may not be the major problem.

Therefore, if America is to compete, we have to do it with higher
productivity that will offset some of these other things. Then you
have eluded to the dollar value as a major concern, and that eco-
nomic deficits are probably more respunsible than many of these
other factors.

We have seen a lowering of the dollar in recent months. Are you
seeing then the trends or the changing in terms of world competi-
tiveness for the United States manufacturers that would normally
go along with the reduction of the dollar value, where the dollar
does not become a driving force for uncompetitiveness? Are those
trends now following the pattern that you've outlined, some of you,
in gour testimony this morning?

r. Lawrence.

Dr. LawgreNce. Indeed, we are seeing those trends. Last year,
unit labor costs in the United States—partly as a result of the
dollar, partly because of the fact that our manufacturing productiv-
ity growth was faster than any other major industrial economy—
igxproved by 22 percent compared with that of our major competi-

rs.

If you look at what has happened to the price of our exports com-
pared to our competitors, you discover that with respect to Japan,
we are now more competitive than we were in 1980. We are not
quite back to the level of the Germans, but there has been a
marked improvement in the fundamentals.
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What about the flows? Over the last six months, American ex-
ports of goods and services are up 6.9 percent, just for a six month
period. That translates to an annual rate in volume growth of 14
percent. One factor is that what happens when an exchange rate
changes is that our import prices go up.

Therefore, in the short run it actually makes our trade deficit
worse rather than better. Our costs rise. So that the dollar value of
the trade deficit only starts to turn around with a considerably lag.
On the other hand, if you look at the volumes, you get a clearer
picture of what is happening.

So our export volumes, as I indicated, are up by about 14 percent
at an annual rate. In the last two quarters, cur imports are down
in volume terms. These are not the numbers that you see when you
look at the press, because what you get is a dollar value number.
But in fact, measured in quantitative terms, our trade balance has
already improved by $30 billion in the last two quarters.

Indeed, trade has accounted for more than half of the rise in our
gross national product over the last six months. On the other hand,
if you look at the nominal dollar values, you as yet only see small
improvements. But you do see improvements there.

The short of it is that we are already seeing—if not to the naked
eye, to the discerning eye—a clear improvement in the trade pic-
ture. It is the result of what has happened to the price of our prod-
ucts compared with those of our competitors.

There is a lot of debate among economists whether we've seen
yet enough change in the dollar to put us back at something close
to where we were in 1980. But I think there is a much broader con-
sensus that there is ¢ considerable improvement in the wings over
thcgs next two years, being driven primarily by the price of our prod-
ucts.

There are many other factors that will influence our trade flows,
in particular the growth of our trading partners. But I would say
predominantly, the effects of the dollar are at last being felt. They
took a long time because foreigners had a large profit margin
which they allowed to squeeze in the first year of the adjustment.

Mr. Pacxarp. I'd be interested, Mr. Williams, and then anyone
else who weuld like to speak on it.

Mr. WiLLiams. Well, two shots of Brookings so early in the morn-
ing here is almost more than a body can bear.

Mr. MacKay. Well, that goes both ways.

Mr. WiLLiaMs. Let me talk a little bit about this if I might, just
for a couple of minutes.

It seems to me what Dr. Lawrence is saying—It’s wonderful to be
assured that everything is okay and the world is moving forward as
it should, despite all the evidence around us to the contrary, de-
spite all these years of destruction and devastation.

It seems to me—I'd just like to make the point that Dr. Law-
rence’s evidence, going back to the beginning of his presentation,
about how pervasive all of this is around the world—Dr. Lawrence
argues that that proves that we're not in a low wage competition
and an unlevel playing field is not an important consideration.

I would argue it proves just the opposite. The fact that thege
trends have been so pervasive everywhere in the world and every-
body’s been involved in that, it seems to me, underlines the fact
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that we have been and are in a low wage competition in many
ways, and we have been and are involved in an unlevel playing
field in many ways.

Dr. Lawrence suggests that the only explanation for that is that
there has been some kind of conspiracy out there. I don’t think one
necessarily needs to assume a conspiracy to be able to see and
figure out what is clearly a worldwide circumstance.

We're feeling some optimism now because the dollar has finally
come down. But let me remind everybody that the dollar was ex-
ceedingly high for a long period of time. It took a great deal of ar-
gument and all the rest of it to finally impress on the administra-
tion that something should be done about the value of the dollar.
That, as Dr. Lawrence just indicated, takes a long time for any
change to then be recognized.

Some of us are concerned about whether the dollar alone will
ever resolve the problem entirely. To depend on one instrument, it
seems to us, is somewhat reckless. Dr. Lawrence just mentioned
the high profit margins that other countries have had. There is
also an element which he didn’t mention.

That is, for other reasons—for reasons of driving employment,
for reasons of having some dollar income at whatever price—there
is all kinds of evidence out there that many trading partners are
willing to export into this market, even at a loss, for other pur-
poses, simply as a market driven situation. Many of these people
who are shipping materials—steel and other items—into the Amer-
ican market are not operating from market driven economies and
have many other considerations.

The fact of the matter is that we live in a worid where technolo-
gy is totally mobile, where management skills are totally mobile,
where capital moves around the world at a pace that we really
can’t keep track of any longer, where what isn’t mobile is workers
and communities and wage levels and so on. The fact of the matter
is that the very real pressure all of us on the front lines have felt
in our collective bargaining and in every situation out there is our
employers pushing and driving away at us to lower our wages, to
lowe.’ our incomes, to lower our standard of living. :

I've had chief executives take me aside quietly in the back room
and say Lynn, you must uncerstand that we’re living in this global
economy, and if we canne’ produce in America at rates and ways
that are competitive with what we can do in other countries in the
world, we will produce in other countries in the world. .

And the evidence is all around us that they do. And the evidence
is all around us that they move to those other countries to seek ad-
vantage of the low wages in those other countries.

For us to sit around with this degree of sophistication and pre-
tend to ourselves that what’s right there in front of us is not the
fact, I find somewhat mind boggling. I just find it impossible.

If I can just say a word about the nlevel playing field. Sure it’s
true, we've had some more elements of protection in the American
situation in recent years. We’ve had to out of desperation. We've
had interference in steel trade with the voluntary restraint agree-
ments. But the blunt reality is that if we did not have those volun-
tary restraint agreements in place—We complain about them con-
stantly because they haven't achieved their objective and they
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aren’t administered—they’re administered reasonably well, but
they haven’t accomplished what they’re supposed to accomplish.

Let me say that if they weren’t there, there would just be stal
devastation in the steel industry in the United States. We've dto
do these things in order to manage world trade and manage rade
in some of these principal sectors with some degree of effectiveness
and some degree of protection for what exists in America.

One final quick point. I guess I'm kind of doing a quick rebuttal
to Dr. Lawrence. He points out in his one graph, his thesis is that
there is no deindustrialization in America. Again, I appeal to
common sense.

You look across industrial America and you see devastation. You
see plant shutdowns. That’s why we're “worried about advance
notice of plant shutdowns. We're shutting plants down all over the
country.

If you take out of what we’re manufacturing, if you take the
military piece out of it, that’s what worries a great many of us so
much. You take the military piece out of it and leave the commer-
cial piece, and then you get a much clearer picture of how we are
deindustrializing in terms of our ability to compete in this global
economy and to really produce goods and have them out there in
this global economy. This situation is much grimmer and much
more difficult.

Mr. PACRARD. I'm taking much more than my five minutes. Dr.
Ginzberg.

Dr. GinzBErG. I thought that Lawrence gave away too much. I
don’t agree that we should be that optimistic. I think the United
States is not paying its own way at the moment, and that means
there is inevitable trouble ahead.

That is, we are living off the foreign imports of capital. We can
keep doing that for a while, but I'm very restive about the fact that
we are living beyond our means. It’s as simple as that.

That is obviously a piece of the earlier trouble with the dollar
being so high, and it’s going to be a further piece of trouble as we
get down the line.

I would like to say to Mr. Williams that I am particularly sensi-
tive to the fact that a lot of people—many more than we've ever
known-—are getting hurt by virtue of these wrenching changes that
are going on. I don’t think we have even seen the beginnings of a
point that I didn’t make, which is that the new technology has
made the international labor markets a more integrated market.

A fair number of American computer companies are having their
software written by Indians in India because it is much cheaper to
get it written there than it is in this country. There is nothing to
stop it. I do some consulting work for oné of the very kig computer
companies. They have a design unit in Jerusalem tied iit with their
Massachusetts affair. They “get better people there for a lower
cost” than they can in Massachusetts, for whatever reason that is
going on.

I don’t really think, however—and that’s the trouble—that you
can simply say that American industry has been in trouble only be-
cause of these worldwide affairs and that none of the trouble rests
on its own head.
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I had a long discussion with Mr. Gerstenberg when he was head
of GM in 1972. I said, what the hell are you doing about small cars
and imports? He said, we're doing nothing. Americans love big cars
and we don’t think this is-anything, just some-yuppies who are in-
terested in it.

Well, you know, if you have that level of management, I couldn’t
agree more with Mr. Strassmann. I wrote a book with the execu-
tive vice presidént of Bankers Trust, George Voyter, called Beyond
Human Scale: The Large Corporation at Risk. If you don’t know
how to manage your resources—steel is an outstanding example of
what they didn’t know what they were doing for 25 years.

Now, it’s too simple to simply say that there’s something going
on over there. We got into very bad practices in this country. From
1945 to 1965 we had no competition. And we thought we were good.
In fact, we were lousy. That’s a really very tough concept to get,
and we’re working ourselves out very slowly, very slowly.

I would say that Lawrence gave away his macro issue. I think
we're still in very serious troubles in this man’s economy.

Mr. Packarp. Mr. Chairman, I have many other questions but 1
feel I should yield to some of the other members.

Mr. MacKay. Let me just say, nobody should feel guilty about
the amount of time this has taken to get to the discussion section.
We're the ones that invited this many witnesses because it’s this
big a problem. So I feel very good about where we are.

Mr. Packarp. I'll yield to the other members in their order, and
then I'll come back after they’ve had their word.

Mr. MacKavy. All right, fine. Mr. Skaggs is next.

Mr. Skacags. Thank you, Mr. Chairman.

I guess I would like to provoke a little bit further discussion
among you about one of the issues that will be coming before us
shortly, which is the plant closing legislation.

On the one hand, I feel myself responding very much to the ar-
guments of basic social equity that Mr. Williams made, the argu-
ments of economic efficiency that Mr. Mowery made. And yet, also
to the criticisms of Mr. Strassmann that here we go devising a tool
to deal with the average and with the manufacturing sector per-
haps more than one that is appropriate across the board, although
the legislation would apply across the hoard.

I'm wondering if I could ask for a bit more of a debate among
those three or all of you. How do we fashion the tool that gets at
the very desirable social and economic objectives laid out without
being too blunt an instrument, and one that also hamstrings very
necessary adjustments to changing economic conditions?

I've heard business people time and again say, how can we fore-
see in a changing market environment what position we're going to
be in sixty days from now? How do we really make that sort of
thing happen fairly to all parties?

Mr. WiLtiams. Well, advance notice, it seems to us from our
point of view, is simply common sense. We think in most circum-
stances businesses surely have a vision of longer than sixty days.
We're talking essentially usually about 90 days advance notice.
That’s what we're talking about in the legislation. That’s what we
negotiated in many instances.
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It’s the beginning of some rational recognition of assisting in
transition programs and all the rest of it. There have always been
a couple o? standard arguments against it which I think evidence
in every other country and evidence which we have here in terms
of collective bargaining experience has really negated.

There always was a suggestion that if people knew they were
going to shut down they-wouldn’t pay any attention anymore, they
wouldn’t do their work, they would all run away some other place.
The truth of the matter is that people work harder in all these sit-
uations, usually in some desperate attempt to try to have their em-
ployer understand that they ought to continue the operation or
something.

But the fact is that people don’t run away and don’t work. They
do just the opposite. We don’t see a downside to it.

Dr. Mowery can speak to it from & more objective point, of view.
But I understand his commission started out that if there were any
sense in it they were opposed to advance notice, and came to the
conclusion from their own examination that the kinds of things 'm
sa%ing are in fact the case.

r. GINZBERG. I'm surely in favor of it. If you can have manage-
ment have all kinds of these golden parachutes, the least you can
do is if you've had a worker for 25 years on your payroll, to give
him a couple of months notice.

I think from my studies way back in South Wales in the coal
mining areas in 1939—that’s how far those studies go back—one of
the most important things is to communicate as early as possible to
workers as much reaslity of the changes that are going to face them
as possible, because they will then begin to do something about it.

The trouble why TAA didn’t work—and my old commission
looked at that in great detail—was you only got the benefits about
15 months afterwards, and that sort of kept everybody from doing
anything about changing his circumstances.

I am overwhelmingly in favor, just on the minimum basis of
equity, to try to get some advance notices, and to make sure we
don’t go back to the old-fashioned TAA system. I would go with the
NAS study.

Our commission also found that you couldn’t really differentiate
what was technology and what was trade and what v-as just bad
management. If you are going to have a benefit, you had to give it
to eve%bfd%. It just didn’t make any sense otherwise.

Mr. MacKay. By the way, we understood you didn’t agrex with
each other when we invited you. And that’s why we invited you.
[Laughter.]

So, we are gaining from hearing the expressions of your views.
Let’s just go from my right to left, Dr. Mowery, and then Mr.
Strassmann, and then Dr. Lawrence.

Dr. Mowery. With respect to the point about do all businessmen
or business people know that they’re going to close and whatnot, I
think our panel considered this issue and recommended that allow-
ances be made for exempting small firms, firms of, say, between
less than 50 to 100 workers, and some allowance for unforeseen
business circumstances.

The thrust of the recommendation in the Panel on Technology
and Employment’s report I think is that where there is informa-
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tion on one side of this labor market transaction, let’s get it equal-
ly distributed, as we do with consumer protection legislation, as we
do with securities market regulation to regulate insider trading.
Clearly there are going to be sudden unforeseen circumstances and
those have to be worked out. But the thrust of this recommenda-
tion is for distributing the information as equitably and as widely
as possible.

Mr. MacKay. Mr. Strassmann.

Mr. StrassMaNN. I am opposed to the plant closing legislation
both because it is impractical and it doesn't deal with the problem
at least on two grounds of feasibility. First, 90 days is just not
enough for somebody to be able to reconfigure their life. So, I think
it is falling far short of really being a helpful solution to a much
deeper endemic kind of a problem. If you are a chemical worker or
a steel worker, 90 days just won’t do much for you.

My feeling, based on study, is that those companies that are in-
volved in gain sharing where, in fact, the workers have much
greater understanding and information about the profitability of
the company—and we have a numbe.: of very successful examples
of that—those workers have a long-term understanding and infor-
mation about the competitive viability of the firm, and they are
able on a long-term basis to make judgments which are necessary
to adjust their whole style of living and their direction and exercise
individualized choices.

So, I feel that taking isolated measures is sort of the usual indus-
trial way of looking at legislation that you find in isolatable admin-
istrative kind of a measure, and then you are imposing on top of
all the other measures would just well give additional employment
to all the firms who have to now consider plant closing as part of
their management processes. There will be legal counsel and opin-
ions. All profit plans now have to be reviewed by lawyers, and it
will just increase overhead and decrease productivity in America.

Dr. MowEeRy. Could I just make one clarifying point with respect
to our recommendaticn?

This was, as Mr. Williams said, extensively discussed by the
management representatives on our panel, most of whom had ex-
tensive experience with providing advance notice, and none of
whom felt that it contributed significantly to the costs of doing
business relative to a wide range of other factors. That was their
opinion based upon extensive experience.

Mr. MacKay. Mr. Lawrence.

Dr. LAWRENCE. Let me just say my view is that closing, of course,
isn't a panacea. But I am struck that none of us find it very pecu-
liar that in the property market a landlord is required to give the
tenant 30 days’ notice. We sort of take that as almost a norm. And
I believe that the same kind of norm of just basic human decency—
the fact is that a job is more important to people than where they
dwell probably. And it just seems to me that dropping people, par-
ticularly when it's en masse, in an environment is just something
which is basically inhuman. And so, I think it has an efficiency
cost.

But I also believe that there are times—as I say, I haven’t seen
the property market come grinding to 2 halt as a consequence of
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mandatory advance notification for preperty, and I would do the
same for plant closing.

Mr. MacKay. Mr. Compton, one of our advisory committee mem-
bers, would like to make a comment.

Mr. ComproN. Mr. Chairman, in regard to the question from Mr.
Skaggs, I think everyone that has experience with employee in- ;
volvement and with the value of information the employees can |
feel a certain association with this and the need for it.

On the other hand, I just would like to point out there are two
ways of accomplishing a social good. One is by legislation. The
other is by incentives. And I would hope that the Congress would
look at both of those mechanisms before you come dowr on the
hard side saying this is a strict way of having to proceed.

Mr. MacKay. All right.

Mr. SkaGGs. How might you make—~—

Mr. CompTON. Oh, there is a variety of ways. You would know
better than I, but having to do with tax incentives, having to do
with a variety of pieces from other activities.

Miss ScHNEIDER. I don’t feel that that is a really substantive
answer. So, if you could please give us more specifics, I think you
are touching on a critical point.

Mr. ComproN. Well, I think you can design a program for which
there is a clear cost to not doing something, and that cost has to do
with the costs of the employees that might be laid off and the re-
sponsibility of that firm for those. And you can then leave it as
whether the populace as a whole will, in fact, take that cost or
whether the firm will. And you can, in fact, I believe build into
t}&gt an incentive. It makes the firm look at what their cost trade-
offs are.

Mr. MacKav. All right, now we have reached a crisis. Dr. Ginz-
berg has got to leave in eight minutes. Mr. Price has got a question
specifically to him. Let me allow Mr. Price to ask the question, and
then Dr. Ginzberg, if you will, make whatever summary you would
like to make plus an answer to his question. And then we’ll go next
to Miss Schneider who is the next person to ask questions.

Mr. Price. Well, let me apologize. I have had to be in and sut of
here this morning, and so if%his has already been addressed, please
Jjust say so.

But in your testimony you talked about the education require-
ments that these service economy jobs required, and you used the
term functional literacy impl 'ng that we needed to reconceptua-
lize the notion of literacy ang,l what that might mean in this new
economy. You say here it requires 12 years of effective education,
but you don’t really elaborate to any great extent.

I wonder if you could say a word about what literacy might mean
and worker } “eparation might mean in this new economic context.

Dr. GINZBE..G. As far as I can see from my New York base, we
have six out of seven jobs in the service sector in New York City.
The New York Times had a report the other day that the banks
had agreed to take some youngsters out of deprived schools, and if
they did some decent work, they would take them into the bank,
guarantee jobs. And these were high school graduates, and they
were not able to do arithmetic at the eighth grade level and so that
half of them couldn’t—the banks could nof fulfill their commit-
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ment because the youngsters were not able to come beyond the
eighth grade.

My own view is that at this stage of the game, one has to have
for most white collar work that I see going on in New York with
financial, insurance, retailing and so on, you need something ap-
proaching a high school graduation. Now, it is unbelievable, but in
this country which has this long history of public education we are
failing in terms of the minority populations in the inner city. And
this is all through the United States. Something of the order of 40
to 60 percent of black and Hispanic youngsters do not come up to
high school graduation. And that is a major structural problem.
And the Prime Minister from Japan did not say it very discreetly
when he was here, but that is what he was driving at. We have a
whole section of our population that is cut off from the new work
force. That is the single most serious problem that I see in the
American economy today.

And that means that since I don’t believe we can restructare the
elementary and secondary schooling very quickly—my colleague
used to say it took 40 years to get an innovation into the education-
al system—we have to have second and third chance opportunities.
In World War II I was in charge of a considerable part of the
teaching of illiterates. They weren’t total illiterates. We took them
in the Array—300,000 of them. And we brought them up to snuff
%rett quickly. That was one of my Eisenhower studies called “The

neducated.’

So, I think from the point of view of the Congress, I would say
while it is very important I think, just common equity—I would
agree with Lawrence—to have dismissal netices, the fundamenta!
issue I think from the Congress ought to worry about that signifi-
cant part of the U.S. population that is not being prepared to work
in the U.S. economy. That is the overriding issue.

Now, I would simply say very quickly in my own summary that I
am very worried as Strassmann was about bureaucracy and the
lack of effective management. But I wouldn’t blame that on tech-
nology. See, I tnink a very big technology like computerization
takes a very long time to permeate. The automobile is 102 years
old, and it took us not one generation, but two generations to get
people to learn how to drive easily and to get the right products
and to get it all worked out. And it took a half a century to get the
trucks to compete with the railroads, et cetera. So, I would argue
that in thinking about fundamental technologies—and computer-
ization is one—you need a very long time perspective.

I think another thing that is important is that I don’t think from
what I've had to do with manpower policies in this government—
we don't get a very good return from Federal funding which has to
deal with a very diversified economy. We really need a lot more
opportunities for the states to become very prominent. It really
ought to be much more of a Federal-State relationship. This is a
continental economy. And what goes for New York doesn’t go for
Los Ansgles, and what goes for Los Angeles doesn’t go for Minne-
apolis. So, you have to begin to think very much more.

I'm carrying on a major research project now for the Ford Foun-
dation, which is looking at four major metropolitan areas, the four
largest: New York, Chicago, Los Angeles and Houston. Those are
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four different worlds as far as the labor markets go. And unless
you can get the Federal Government to work out a whole set of
support systems in which the states play a dominant role, you are
going to get very low returns on your dollars. I think that is a very
im§ortant thing to remember.

0, I would say of the other things that I heard around here, I
was attracted by Lawrence’s notion about some kind of way to pro-
vide some kind of wage support for elder workers who have had
very good jobs for 25 years or so. I don’t think it would work quite
as well as special early retirement. I would find that a more easy
mechanism. And the Europeans do that all the time. They simply
say at 55 or at 58—1I wouldn't go very far down, but surely at 58 to
62—that’s four years—it wouldn’t cost us much, and it would be
much more humane to do that, to simply qualify a worker with 20
or 25 years' experience where the plants close to say, okay, if you
want to, you can go on to Social Security at that point. It looks to
me like a minimum kind of a thing that a civilized society ought to
be willing to do. So, advance notices and at least early retirement
look to me to be two possibilities.

I would like to put some money for counselin§l and for informa-
tion about where jobs might be. And we used to ave something in
the Federal legislation about even giving some money to let people
visit some other labor markats and come back. We never used it
very much, but I don't think it is a totally impossible idea for these
displaced workers. I think somebody who has worked 25 years in
an industry is entitled to some public support system of some sort
or another to help them at least get back into another part of the
economy.

Mr. MacKay. I would like to say I first heard you—I think it was
probably 15 years ago—-when we were trying to revamp the Florida
education system. Our reform has since been reformed twice. So,
there is something philosophical to be learned about education
reform, as you suggest. I look forward to hearing you 15 years from
now.

Thank you very much.

Miss ScHNEIDER. I would like to make one comment to Dr. Ginz-
berg just very briefly. I apologize for being late to this morning's
hearing, but I was in a Republican conference where what was
being aired was a reflection of the frustration of the Republican
tplf'rty in dealing with the bureaucracy and accomplishing different

ings.

Let me say that very clearly here the image that comes to mind
in listening to the conversation here this morning is that you are
looking in terms of Mr. Williams and Mr. Strassmann and the
members of Congress at three segarate entities that are trying to
keep a boat afloat. You have la or, you have business, and you
have government. Some of us are paddling the boat. Others of us
have our little bucket, and we're trying to bail it out.

Where you gentlemen from Brookings and the National Acade-
my and you from Columbia I feel have an advantage, number one,
and number two, is a responsibility is that we need some guidance.
We don't have the time, as we are bailing or paddling or whatever
it is we're doing o come up with creative concepts to solve the
problem. And my greatest frustration is that crises management
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seems to be the norm here. And the other greatest frustration is
that creative new ideas do not come fast enough.

And so that if you have new ideas as to how we can solve these
problems, let me say that your Ford Foundation report will have
minimal impact unless you bring a copy of that study and hand it
to Claudine Schneider or hand it to Buddy MacKay and say, here
is the road map. Here’s the path. Go for it.

Mr. MacKay. He'll do it too.

Miss ScHNEIDER. We would appreciate that kir.? of cooperation.

Mr. MacKay. Thank you very much for making this effort, Dr.
Ginzberg.

And now, having finished her editorial, I will recognize Miss
Schneider for her questions.

Miss ScuNEIDER. Thank you. Well, my question is based on some
other comments Dr. Ginzberg was making. I think that he pointed
out that we have to look within ourselves, not to keep so much an
eye on Japan and other nations as to everything they are doing. I
mean, if we look at our trade imbalance with Japan, which is about
$60 billion, and we look at the amount of unfair trade practices
that are involved or different advantages that they have, that only
accumulates to about $10 billion of tiat $60 billion. The fact re-
mains that there are a number of other strategic paths that we
must follow.

And this is the purpose that Buddy MacKay and I have taken to
form this Competitiveness Caucus so that we could lay out some
kind of road map that is broad enough to say that, well, we just
don’t want to focus on currency and capital resources and the
value of the dollar. We don’t only want to tocus on trade policy and
whether the Jaﬁanese are unfair or not unfair, but we want to do
both of those things. Thirdly, we need to look at cur science, re-
search and technology policies and understand that our knowledge
base is one of the legs up we have in this process. And fourthly, the
other area of key concern is to put great attention on the human
resources. And that is primarily what we are discussing here today.

But culling all of that information down, I'm curious to know
from the panel members—we all agree that we have to work on
basic skills. Yesterday at our session with the Competitiveness
Caucus during the morning business was saying very clearly that
they don’t feel that it should be their responsibility to do the edu-
cation and training, but yet many of thern have taken on that re-
sponsibility because they see that’s the only way the job is going to

et done. They can’t depend on the Federal Government or the
ocal governments to satisfy those needs.

So, my question to all of you is what is the best policy in terms of
addressing training, who should take the bulk of the responsibility,
and how should it be done. And the second part of the question is—
let me ask the first one first, and then I'li ask the second part. All
right, get the answers. Who really should take the bulk of the re-
sponsibility for this training? Considering we are playing catch-up
right now, how do we go after the 55 year old steel worker that is
essentially functionally illiterate? Who needs to take care of him?

Mr. MacKuy. Why don’t we start in this case from my left?

Mr. WiLLiams. Well, I think everybody has to share the responsi-
bility. Let me say a quick word mn defense of the 55 year steel
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worker. I wouldn’t describe him quite as functionally illiterate
l S——

Miss SCHNEIDER. I wasn't picking on the stee] workers.

Mr. WiLLiams. No, no. That’s all right.

Miss ScuNEIDER. It could be a 55 year old machine tool worker,
which I have encountered many of in my district.

Mr. WiLLiams. If one wanders into a modern steel plant or a
modern machine tool plant, why, orie will see a great many people
working in control booths and working with computers and in-
volved in quality control exercises of one kind or another which are
reasonably technical and so on.

But to return to the point, in training and education I think we
Jjust have—everybody has to share part of the responsibility. Part
of my theme here this morning that I might return tv is that we
need more mechanisms where we all are involved, labor, manage-
ment, and government, in addressing these problems.

Lester Thurow I think puts the—he talks about this problem a
great deal. And the way he described it is he says from the
middle—the top half of the srsrk force in America, we do a great
job. Our universities are world class, and in all of those ways we’re
competitive. From the middle down we do a very poor jeb. And we
do that poor job in a variety of places. We don't do it too well in
our school system for reasons that have been discusged here al-
ready this morning. On the industry side of it, we don’t do in-house
treining nearly as well.

We have had a terrible struggle over the years, for example, with
our industries for the most part in developing advanced enough ap-
prenticeship training programs and keeping them in place in times
of stress. They’re sort of the first thing. to go when there is some
pressure on the industry. If we contrast that with what happens,
say, in a country like Germany where you have a different ap-
proach, but a very successful economy in todey’s world, why, they
have had a continuing emphasis and involvenent at the industry
level in rather detailed apprenticeship progras.

So, I think there is a responsibility for everybody. Our training,
as was mentioned, for displaced workers has been hopelessly inad-
equate. I think 6 or 7 percent of the work force was the number
used. I've always said about 5 percent, but we know on a common
sense basis it doesn’t touch very many people. And again, it comes
very late in the game, and it is not adequate in terms of income
supports while the people are involved in training. And it needs a
focus in both directions. There are arguments out there in training,
well, we should be training people for jobs, and some of our own
people sometimes resist training because there isn’t a definite job
at the end of it.

Our view in the union has always been that we need to do both
things. We need to try to focus in terms of results, try to relate
training to job prospects that might be available, try to work at re-
building industry in a community and training together, but on a
parailel track they shouldn’t be considered tracks that are one in
wposition to the other. We should be working at the basic skills.
] e should be working at language, at education, and at computer

iteracy.
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“he way I talk to our members about that all the time is, look, it
would be so much more useful for anybody who is laid off from
work, if there s nothing else to be done, to improve their language
skills, improve their mathematical skills, and develop some degree
of computer literacy It can’t be anything but helpful in terms of
their own persenal future, and in terms of improving the quality of
the human resources available in our society.

Miss ScaNEIDER. All right. Well, I would assume that there is a
consensus, that everyone believes that we all have a part to play in
the basic skill level.

Yes?

Mr. STrassMaNN. I have a slight variar e.

Miss Scur- “ER. Okay.

Mr. Stras V. I feel that the primary responsibility for educa-
tion is in the Is of the individual because if the individual does
not have a deep incentive and commitment to education, it wea's
haIppen.

think what is fallacious in our view of education is that tradi-
tionally we have looked at education as a public good. In fact, I
look at education as a capital investment. In the white collar work
force the knowledge Lase deteriorates at the rate of total deprecia-
tion every seven years because of the change of technology.

Now, once you start reconsidering the fact that wages are really
partially a return on labor and partially a return on capital be-
cause part of what you are getting paid for is return on your in-
vested educational capital, and you start visualizing a tax code that
will recognize education investment as a depletable capital invest-
ment, I think you are suddenly going to start positioning yourself
with a completely new structure for giving incentive for education
based on individualized asset ownership.

And I think once you start thinking in those terms and Congress
starts thinking in those terms, you may come up, and most likely
will, with a totally new education policy for the United States.

Miss SCHNEIDER. Let me ask Dr. Lawrence and Dr. Mowery the
following question. One of the things that seems to surface regular-
ly is the frustration and the amount of money that the Federal or
local governments are putting into education and what the stu-
dents are getting out of education. Rhode Island, the state that I
represent, has one of the highest per teacher salaries in the coun-
try. Yet, unfortunately, our students have some of the lowest SAT
scores, et cetera, et cetera, which only attests to the point that you
are making, Mr. Strassmarin, that tKe individual I believe has to
really be committed to a great degree.

But there was a suggestion yesterdey, and I have heard this
before. Some have said that our government policies should provide
for such things as tax incentives so that businesses will invest in
the human resources in training and retraining. Yesterday the em-
ghasis wag, no, we’re just pouring money down a hole because we

ave no way of measuring the investments that are made and the
return on those investments.

What was suggested instead was to have something comparable
to a block grant whereby if Xerox decided that they were going to
educate or train their people, they would put up matching funds or
even not a Xerox. Let’s just say, you know, O’'Leary’s Machine Tool
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Company decided they wanted to retrain some of their workers.
They could apply for a matching grant, and then there would have
to be some kind of test or measurement that once the. : employees
had had advantage or had taken those funds that they had im-
proved their skill level.

I don’t know how to deal with that. I mean, do our academician
panelists have some suggestions?

Dr. LAWRENCE. Well, I think it is very hard. I think if you start
off thinking about training as having two components, a specific
component and a general component, that someone who goes to
work for a firm learns some skills that are simply not transferable.
Now, ideally and probably in principle, what you will find is that
the firm will tems) to concentrate on providing that person with
those specific skills. And indeed, there is no reason why the society
a}s{i ﬁ whole should be subsidizing the acquisition of those specific
skills.

On the other hand, when a firm gives a worker something which
they can then use in order to better themselves, but not necessarily
with that firm, there is a spill-over. It is much more difficuit for
the firm. We don’t have indentured servitude, Thank goodness. So,
ﬁrgls can’t capture those workers, and so it is much more difficult
to do.

My own sense is that we ought to look at this thing as an invest-
ment, that we ought to recognize that the market for financing this
particular investment is terribly imperfect. Why can’t I—if 1 get
into Harvard University, why is it true that even though every-
body knows that’s a paying investment—some people may dispute
it, but let’s just assume it’s paying for a moment. Why can’t I go in
and get a loan? The reason is that there is no security there. ’I%nere
is no security behind it. The individual bank will not give me the
money unless there is some kind of government intervention.

ow, my own view is that imperfection in the market for tram-
ing really is an area where the government has a role to play. You
see, whereas a bank can’t obtain your future earnings, the govern-
ment can because everybody files tax returns. My own proposal
would be that anyone who wants to invest in training in the
United States, in education in the United States, e} il2 be able to
obtain a loan which they would then pay back contingent on their
future incomes. After all, why do we finance everything or many
investments in education using debt, a fixed payment? I believe
that the government should be taking equity in its citizens.

So, my proposal is, just to make it clear, is a contingent repay-
ment plan where anyone who wants to undertake training in a rec-
ognized institution, be it for higher education, be it for later train-
ing, would obtain the money from the government and would then
be liable for paying it back through their tax returns contingent on
their future income.

Miss Scu>r=ipER. Well, wait a second. I have to interrupt you be-
cause it see.as to me that that is all right for a person who has,
number one, the intellectual competency to apply te Harvard, and
number two, who has the financial resources even with the idea of
borrowing part of it. But what about the erson who is living on
the fringe, the middle and lower income in iniduals?

Dr. LAWRENCE. I beg your pardon.
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Firstly, I think all people realize—and the best indication that a
person is going to be motivated is that they at least can enroll in a
course. I'm talking about a community college as well. I'm not just
talking about Harvard. And I'm not talking about only giving them

artial resources. I'm suggesting that they should be able to get a
oan which will allow them to enroll in the training. After all, if
training is going to add to their incomes, and the governraent can
take a share in that, I think you should be able to operate this and
not necessarily with large amounts of concessional financing.

Dr. Mowery. Let me talk briefly to your question about the justi-
fication for subsidizing firm-provided training. This is an issue that
our panel considered at some length, and we could not resolve or
come up with a mechanism I think that would prevent subsidies
from being used for training that would be provided anyway, essen-
tially substituting for firm-provided expenditures.

And I think that where we came out on it is that we need to
know more about how the existing programs, of which there are a
great many at the state level, are operating, and what impact they
are having. And indeed, even within the Federal establishment
under some of the provisions of the Perkins Vocational Ed Act of
1984, the power exists for Federal monies to be used to support
trainin; within firms.

There has been in this area, as in most of the other areas of re-
training for displaced workers particularly, too little evaluation of
what works and what doesn’t. And I think particularly with all of
the state level experiments operating now, the area is ripe for some
very good analysis and comparison because there is some evidence
that in some programs you are finding that corporate funds used
for retraining are essentially being displaced by some of these sub-
sidies but there are counlervailing examples as well. I think we
just need to know more about it.

Mr. MacKay. All right. Mr. Lewis.

Mr. Lewis. Thank you, Mr. Chairman. I must apologize also for
being late, but I found that since I've been in Congress, one of the
greatest problems I have is managing my time. And it seems like I
wake up and start off late, and I continue to be late the rest of the
day. And I don’t think you have an answer for that at this point
in time.

However, I had a series of questions I wanted to ask Mr. Strass-
mann, but I just wanted to talk a little bit about the training and
the labor-management-government aspect that Mr. Williams
brought out and discuss that with all of you just for a moment or
two. I am sorry Dr. Ginzberg is not here because I certainly did
want to discuss a few things with him.

I heard Dr. Lawrence pointing out several things, and also Mr.
Williams, about the training that we should have and what the
government’s responsibility was. And Dr. Lawrence, I certainly was
elated to hear you point out the individual’s responsibility, and you
as well, Mr. Strassmann, because industry over the years has on a
number of occasions tried to work with employees and set up train-
ing prog- ams. This was prevalent when computers came into being
and new computer technology and management and software pro-
grams, and tried to cross-train those types of employees that had
the aptitude fo do that.
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And I think one of the greatest problems we get into with gov-
ernment—and I think the CETA program was an excellent exam-
ple of the stupidity of the government to set up a training pro-
gram. And it was used as a welfare program basically rather than
what it was intended for. And that is unfortunate,

And T would like to ask Mr. Williams if you could tell me if we
get into the training business here in the government and try to
help those individuals, and I would say, who do not have the apti-
tude to cross-train into the higher technology areas today, how can
you control this government-wide, to keep the bieeding hearts out,
1s what I'm asking? How do you do that and really get into a train.
ing program that is going to help these people?

Mr. WiLrians, Well, I think there are a great many examples of
successful training efforts. There are a great many examples in
terms of various industries. There are some unions that have been
much involved in training. There are some projects in terms of re-
training like those in the automobile industry that have been nego-
tiated with the UAW and Ford and UAW and General Motors.

Mr. Lewss. I'm speaking of the government’s application in this
area.

Mr. WiLLiaMs. There are many success stories in the JTPA in
terms of individuals. We have tried deliberately in the Steel Work-
ers because we have been negotiating with essentially companies
that haven’t got any money to spend really, and they’re in great,
difficult circumstances. So, we made a deliberate effort to try to
malltéa as much use of government finance out there as we possibly
could.

And we have had a number of joint job search programs. We
have had a number of joint job training programs. We have a
number of them going on now. We have quite an elaborate setup in
Ohio, relatively speaking. We know there are a great many people
out there interested in the training, who take advantage of it, who
learn things. The whole problem has been that the resources avail-
able for this have been so limited in relation to the need.

Now, of course, anything you attempt to do, things can be well
managed or things can be badly managed. And I think Mr. Strass-
mann has given us an interesting insight this morning in terms of
bureaucratization and all of these elements. And believe me, that
is not a problem just_confined to government enterprises. There
has been a great ‘deal of that in private enterprises too. That's
something we have to struggle with. But because there may be
some challenge in managing a program well doesn’t mean that the
Program shouldn’t be done and shouldn’t be attempted.

I think one of the things we have learned in this period is that
worker involvement, information, a sharing in terms of the man-
agement of these things helps everything we do, helps in the pri-
vate enterprises, helps in the public enterprises.

Certainly I think one of the reasons that our modest efforts have
been successful iz that the union, the workers, and the company
and the JTPA eftort—there has been joint involvement in doing
these things. I think there are models out there, and there are
models in other countries that could be very helpful to us. I don’t
think it is an impossible task at all. That is not to say that it
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doesn’t have to be done carefully, and it doesn’t have to be well
managed.

Mr. Lewis. Mr. Williams, I don’t think anybody in this room
would disagree with what you just said. I think that is fine.

Mr. STRASSMANN. Muy I'strongly agree with Mr. Williams?

Mr. Lewis. Pardon?

Mr. StrASSMANN. May I strongly agree with Mr. Williams on the
subject of worker involvement. If a portion of compensation of the
work force comes from productivity and there is productivity gain
sharing, you automatically achieve the information transfer func-
tion because in order to compensate based on productivity, the
workers have to learn a great deal about the enterprise. And it’s a
great university of understanding how an organization can be more
effective. So, I certainly agree with that view.

Mr. Lewis. I would like to ask Dr. Mowery if he can elaborate on
some of the things Mr. Williams said.

Dr. MoweRy. Yes, let me just make one point in response to your
ccrument.

I think in talking about adjustment assistance for displaced
workers, you have got to keep things in proportion in terms of the
relative importance and utility of retraining and other services.

What this panel for which I worked proposed was a range of
services, part of which would be training in basic skills and retrain-
ing in job-related skills. But there are a range of other services
that are equally important, like job search assistance, counseling,
and skills diagnosis for displaced workers, people who may never
have changed jobs or may not have changed jobs for 20 years, who
have never been out there trging to find a job, so that while re-
training can help some individuals and training in basic skills, al-
though we don’t have direct evidence, surely must be beneficial for
those displaced workers who do not have strong basic skills. These
other services are equally important, and we should not make the
mistake of lumping all of worker adjustment assistance into the re-
training category.

Mr. Lewis. Well, I agree with that completely, Dr. Mowery. I was
a part of a task force several years ago to set up a cross-training
program, and one of the g:eatest problems we had was educating
the people that we were going to cross-train that they were not
going to lose their job, but this was to better their job. And I was
impiessed with y.  comment to take computer technology and
mathematics and th. . sort of thing, and we used that technique. It
was partially success.ul, not completely, but we were dealing with
a very semi-skilled level of worker that we were trying to upgrade.

Mr. WiLLiams. And if the workers are involved in designing the
programs——

r. LEwis. We did heve that, yes.

Mr. WiLLiams [continuing]. If they are just being presented to
them, I think it can do a great deal to allay other concerns and
other fears, some of which may have to be dealt with directly.
Workers have reason from their experience to be suspicious of
many schemes which may seem designed to sort of do them out of
a job and so on.

Somebody mentioned here the job is the most important thing
people have. And I would add I guess that the further down the
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income scale you go, the more that is the case. If you haven’t got
very much, and whatever you have is dependent. on the job you
have, then you are going to look a little carefully at who is coming
along with what scheme and for what purpose. And one of the
things.that is most important in dealing with that is for the work-
ers themselves to be involved in designing these programs and to
be part of it.

Mr. Lewss. If I may, Mr. Chairman, I would like to discuss with
Mr. Strassmann just a moment. I noticed in some of your com-
ment: the productivity of the information sector has steadily de-
clined since 1974.

And it has been my experience since the computer rage hit our
industry that we are buying a lot more than we actually need for
the purpose that we are trying to obtain. I have computers in my
office, and we also have computers in the private sector that every-
body has to have one now in order for them to do their job. But the
only thing they’re doing, they are storing more information which
90 percent, maybe 85 percent, of that information they don’t even
need and never will need. But this computer can do everything.

have a young lady that works for me in the private sector
that she is stricily a believer in memory typewriters. I can’t switch
her over to a MacIntosh or an IBM PC or what have you. And she
actually produces more than the people that have the computers.

And I just wonder where the breakpoint is in this area so that
we can see the information worker increase their production. Do
we really need all of the additional apparatus that we have for
them to do their job today?

Mr. STRASSMANN. Mr. Lewis, the issue is not the apparatus. The
issue is the workload. See, what happens is when you study organi-
zations as I have, organizations breed unnecessary work. And so
the underlying problem is the generation of staff work and addi-
tional functions that have to get additional copies to review so they
can go to their word Processing equipment so they can write clever
letters of comment.

So, we have created a breeding, a work breeding, paperwork and
information breeding machinery in the United States whicl.  .n-
cqualed anywhere in the world by any ratio that you can look at.
We deploy a larger proportion of our national assets on manipulat-
ing and shuffling information that doesn’t produce anything,

And therefore, the issuc is not whether she keeps a memory
typewriter or goes to a personal computer. You see a memory type-
writer producing 300 . amecessary letters a day is not 10 times
more productive than an old typewriter, a Remington, producing 30
unnecessary letters a day.

Mr. LEwis. That’s true.

Mr. STRASSMANN. And so, I think the congressional concern
about technology really should go to the roote of what I consider
unnecessary overhead generation that we have imposed as a cul-
tural and structural requirement on nur civilization.

And everything that Mr. Williams, Mr. Ginzberg and ir. Law-
rence talk about goes back to the issue that we are just consuming
money and paying a large amount of our wage bill to the bureauc-
racy, who then create the unbalance of trade and so forth because
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there is no production to go with that. And thkerefore, productivity
targeting in - my view then becomes the objective of your concerns.

Mr. LEwzs. Thank you. Thank you, Mr. Chairman.

Mr. MacKay. My question would be—you are saying ecsentially
that the management has stayed the same, and the additicn of the
new capabilities, the new informational flow capabilities on the old
management style, has reduced and not enhanced. And you have
suggested that NSF see in its role perhaps a review of this. And
are you suggesting that we look at this as somehow basic science
research?

Mr. StrassMANN. Correct. As a matter of fact, Mr. MacKay,
there is a glimmer of light in there because when you study superb
organizations—and we have organizeiions who have slimmed down,
who don’t have overhead, who have been able to delegate responsi-
bility down to the shop floor, and have better productivity in the
steel industry than the Japanese, for instance. And if you study
those examples of excellence—and I am talking about in search of
excellence, you discover some very important new insights how

licies should be directed so that we emulate the excellent and

on’t pass legislation that buttresses the old and inefficient and
creates more of what we are against.

Mr. MacKay. All right. I thank you. I need to excuse myself for
a minute. Mr. Packard, if you would assume the Chair, and { think
it is also your turn to ask a question.

Mr. Packarp. Thank you. I apologize. I had to step out to an-
ot?{gg hearing for a few minutes, and maybe this question was
asked.

But certainly one of the concerns that was brought up was the
question of basic skills versus transferring of or relocation of the
employment base, and that the basic and fundamental skills are
more necessary—I think it was Mr. Strassmann might have men-
tioned this—are more important to successfully being able to move
the employment base around than perhaps retraining and so forth.
I would like someone to elaborate on that. What can we do then to
improve the basic skills in our educational systems and perhaps
other areas in order to qualify our work. force to better manage the
more mobile employment base that we now have to live with? Dr.
Mowery?

Dr. Mowery. I think that with respect to labor force entrants—
you are talking about two groups here, entrants and the displaced
experienced workers. For labor force entrants there are a number
of reports and studies being conducted on how to improve the qual-
ii:grl and the quantity of basic skills preparation for these individ-
uals.

I think for the experienced worker there clearly is a considerable
lack of attention to the hasic skills training function within the ex-
isting Title III of the Job Training Partnership Act. There is virtu-
ally none provided largely because of the administrative regula-
tions governing the operation of that program, not because of the
statutes per se. It is partly because of the emphasis within the
JTPA organization on rapid placement.

Mr. Packarp. But isn't it very difficult to go back and some of
the older skilled people that need retraining or relocation—isn’t it
very difficult to go back and deal with, for instance, basic commu-
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nications skills, basic language skills, and problem skills that were
mentioned in some of the testimony?

Dr. MowgRy. It is difficult and it seems oftentimes to be the case
that trying to bring what may be middle aged workers into a class-
room environment is one of the surest ways to discourage their
participation and the effectiveness of the training, but there are
some mocels of successful delivery of basic skills retraining for ex-
perienced displaced workers. There needs to be more study of what
works and what doesn’t because of the fact there has been so little
evaluation of these programs, but there are models that could be
emulated more broadly.

And the point is that right now under the existing administra-
tive mechanisms for existing ublicly funded displaced worker pro-
grams, at least federally funé)ed displaced worker programs—that
type of training is actively discouraged by the incentives that exist
within those programs.

Mr. PackARD. One other question, and then we'll go around
again for those that would like to have follow-up questions.

I can’t remember who it was—perhaps you, Dr. Lawrence—that
mentioned the concept of the community impacts upon industry
transfer out of communities. And certainly some of ovr steel cities,
some of our oil cities in the southern states and other places, the
timber industry and so forth—they have had major impacts upon
the economic soundness of communities. Coming out of local gov-
ernment myself, that is of importance to me.

You mentioned some kind of an insurance program that might
Protect cities from the impacts of relocation of industries and eco-
nomic dislocation. Were you thinking or would you expound upon
it enough to whether it be subsidized by government or govern-
ment insurance, whether it be private sector insured or how that
could best be implemented?

Dr. LAWRENCE. Well, there may be a variety of ways of doing
this, and I certainly don’t have all the answers. Our idea was—
indeed, we did a few simulation studies, We took a sample of coun-
ties. We just chose the county level, but it didn’t have to be that,
obviously. We took counties in Pennsylvania, in Texas and in
Michigan. We arbitrarily selected a bunch of them. We figured
they had had a lof of sfructural dislocation over the last decade.
And then we asked, let’s imagine we try to do this thing on a self-
financing basis, and we simulated what it would tuke to operate a
self-financing insurance program where the counties would all con-
tribute a certain proportion of their tax base each year.

And it turned out it depends on how generous your program is
going go to be, but the numbers came out at like one-twentieth of
cne percent of the tax revenues would go into this insurance pro-
gram. And then if any county experienced a shortfall of greatur
than 5 percent in its tax revenues in a particular year, it would
then be compensated for half of the shortfall that it experienced.
But we just chose these terms.

And we found that you could operate this thing on a self-financ-
ing basis. Essentially what we are doing is we are pooling this risk
which does not hit all communities at the same time.

Mr. Pacxarp. But it would be a national scope.
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Dr. LAWRENCE. But our idea would be that you could do it on a
national scope.

You could apply the same principle at a state level. But in the
gense the greater gains from diversification would clearly be en-
joyed if you did it at a national level. We write about it in the
study, which is called “Saving Free Trade,” and I would be happy
to send you a discussion of this particular program.

Mr. PACRARD. A very interesting concept.

One last question and that is in regard to I believe it was your
comment, Mr. Strassmann, that we ought to consider a product
impact or an economic impact statement when we deal with pro-
grams and projects. And I had thought of that some time ago. Do
you have any details on how that could be implemented and how
that—oh, I apologize. Mr. Williams. I apologize.

Mr. WiLniams. ‘Thank you. I just wanted to apologize. I really
have to excuse myself. I have—

Mr. Pacxarp. You wanted to make a comment though on the
last question.

Mr. WiLiams. No. I'just wanted to interrupt the proceedings in
ﬁrder to excuse myself and thank you for the opportunity to be

ere.

Mr. Packarp. Before you leave, is there anyone that would like
to ask Mr. Williams a question?

Miss ScHNEIBER. I'm sorry, but I do. I have a very quick auestion
for you, and it has to do with labor-management cooperation. I
wonder if you could just quickly name for me some of those labor
unions that you are wo.king with in association to put forward the
philosophy of, as opposed to previous confrontational experiences
with management, a new effort now to work more cooperatively be-
cause I believe that labor and management has recognized that
they are in this together. And I wonder if you could just single out
for me some of those labor unions that have some of the best pro-
grams or are exemplary in this effort.

Mr. WiLLiams. Yes, surely. There a number of unions that are
very interested in worker involvement and employee involvement
schemes. We call them labor-management participation team ef-
forts in the steel industry, but not all managements are persuaded
in the efficacy of this.

Miss ScHNEER. Understood, but who has the best model——-

Mr. WiLiams. So, we have many confrontational situations as
well as some less adversarial and more probiem solving.

Our union is much involved in those. The UAW is much involved
in those. The Amalgamated Clothing Workers have an exemplary
program with Xerox. As a matter of fact, in terms of union involve-
ment, the communicativn workers are much involved in those
kinds of programs with AT&T and others. We have some interest-
ing worker involvement projects in LTV Steel and in National
Steel and in Wheeling-Pittsburgh Steel and in Acme Steel and
some other efforts. So, they are not all the same, and they are not
all successful, and they are not even. But a great deal of that is
going on.

Miss ScHNEIDER. I'm aware that it is going on, but I just wanted
successful models that you. could share with me because I am doing
my own little study in this area.
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Mr. WiLLiAMS. Yes, probably the best quick source to get a view
of the overall situation is dJerry Rosso’s outfit in New York, Work
Institute of America. Have I got it right? I'm on the board. I should
have that right. But Jerry and his people really have I think prob-
ably a better overview than anybody else.

Miss ScuneipER. Well, I have the overview. I Jjust wanted specific
unions that you deal with.

Mr. WiLLiams. Well, I mean, they can point out particular details
as I have.

Miss ScunEIDER. Well, I was concerned that the UAW had said
that they were going to some time ago go to war with Ford Motor
Company if they could not reach some agreement. And I found it
interesting that the head of Ford said, well, we’re not going to go to
war with our employees. We are going to work with them and go to
war with the Japanese.

Mr. Wi ans. Let me say a quick word in defense of collective
bargaining. Col”ctive bargaining, and the whole idea which is fun-
damental in our society that you can—that adversaries can find
truth by the vigorous presentation of two sides of a question. Be-
cause man{ of us are involved in worker involvement and want to
solve problems and want to move forward in an effective way,
doesn’t mean that we are turning our backs on collective bargain-
ing.

Let me put it in my simple way. There are two questions in-
volved: what is the size of the pie, and the other is the division of
the pie. In terms of the size of the pie, we share the same objec-
tives. You obviously can’t negotiate much of an agreement from an
outfit that just got out of business, So, we are interested in the size
of the economic pie.

en it comes to dividing that pie, I don’t think th_re is any
other instrument consistent with the philosophy and the point of
view of a democratic society except collective bargaining. Any
other division of the pie is by its nature authoritarian. It is either
done by government as in totalitarian countries or it is done in a
unilateral way by management .n terms of their own criteria. The
democratic way to do it is to sit down across a table and negotiate
about how this pie is to be divided among the worlers and the
other elements.

So, I wouldn’t want ar. sbody to think that because some of us are
much involved in worker involveraent that we are somehow desert-
ing collective bargaining. Far from it.

Miss SCHNEIDER. Great. Thank you very much.

Mr. WiLLiz» e, Thank you very much for the opportunity. I am
sorry to leave.

M:. MAcKay. We had assured you of a five minute summary, so
I would like if you have any other things that we haven’t covered, I
would like to offer you that. I'.n sorry that we have run out of time
¢4 your schedule.

Mr. WiLLiams In addition, I did want to make in connection
with what I've just said—I did want to make the point that I hope
nobody would take my earlier comments that were a vigorous de-
fense of managing trade to mean that we believe the world will
continue as it has and we don’t need to focus in on change. We
think we need to do all those things. We need to manage trade, and
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we also need to look after our interests vis-a-vis what is going on
out there in the global economy with some concern about what
happens to American industry and American workers and all the
rest of it. We also have to update and improve.

I would say quickly the American steel industry throughout most
of this period has been the most productive steel industry in the
world, and yet, that has not saved us from all these things that are
happening. One needs to look at all the elements.

I also wanted to say quickly thet technological change does de-
stroy jobs. We sort of seem in Some ways not to be saying that. And
the obvious evidence you move into a plant or an industry with a
lot of technological change, you can reduce the number of people
working. We are not fighting thet in the American labor move-
ment, but we are—agriculture is an interesting example. We have
reduced this employment enormously in agriculture, but we didn’t
wipe out agriculture. Agriculture exists as & vital part of the Amer-
ican economy and provides an enormous number of service jobs
servicing tnat agricultural industry.

One of our great worries is that in this talk about shifting to a
service economy, we are talking about wiping out industry and our
ability to manufacture things. And that would have in our view
disastrous results. We are going to have a smaller work force man-
ufacturing things, but it is vitally important that we continue to
have a manufacturing capability because that is what sustains the
service industry then to look after it.

So, in my view it isn’t service or manufacturing. It is that we
need agriculture. We need manufacturing. We reed service. We
need education. We need all the pieces to have a viable economy.

Mr. MacKay. Thank you very much, Mr. Williams.

Mr. WiLLiams. Thank you very much.

Mr. MacKay. All right. What we are geing to do now, our adviso-
ry panel members have been sitting very patiently. If you have any
comments, I would like to offer you an opportunity to make any
comments or ask any questions, and ‘hen rur remaining panelists—
we'll give you a chance to sum up.

This has been a very helpful mee‘ing. 1 would say that probably
we may have put too much on the a,,¢nda for one meeting. Howev-
er, it has been I think very producti- <.

_I?tta;le, let me start with you and we will go from your left to
rignt.

Mi. Compron. Let me make only two very quick comments, Mr.
Chairman. I just want to call attention to oae sentence ir ihe exec-
utive summeary of Mr. Mewery's paper, attachies to that, whi_h gety
back I think to Miss Schneider. question she asked eariier. It
reads the following:

Impravement in the basic literacy, pivw. . rolving, ncmerical reasoning and
written communi. tion skills of work force en‘rants is essential.

We have this two-pronged probiem, upgrading our <nt.ants and
retraining.

Mr. MacKay. Thar'. you very much. I think Dr. Ginzberg nade
that point also. And I ctarte? “o get back into it, ut that would
have broadened us even further. And I think it is ¢..ite clear. We
have got a problem of the work force entrant, and we have got a
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groblem of retraining the mature worker. And they are very, very
ifferent problems. And both of them are highly significant to the
future of this country.

Miss SCHNEIDER. Let me also add, Buddy, if I might, that I think
that we have another problem with occupational segregation when
we look at the demographics of what we might anticipate for the
future that will make up the work force, as was pointed out,
women and minorities. What concerns me is the development of a
two tier labor force, you know, the highly skilled and the lesser
fkillled. white men and then women and minorities on the other
evel.

I regrettably, Mr. Chairman, have to also run. But I would like
to put out a request that if anyone is doin% any studies abeut occu-
pational segregation or has any solutions, I am interested in them.

Mr. MacKay. Very good.

Mise ScHNEIDER. The other question that I had that came out of
the report from the National Academy had to do with the slow rate
of absorption of technological change. And I am interested in know-
ing whether that is as a result of industry and companies not
having access to the information knowing that there is a technolo-

that can do X, Y and Z, which is true ir. the area of disposal of
azardous waste—we have technological capability to recycle or
reuse 75 percent of our hazardous waste. Most of the people in the
states have no idea that this technology exists. So, information
transfer is critical. So, is this part of the problem, or is it the will
of the people in terms of pressure on part of the work force saying
we don’t want to automate? We don’t want robotization. We have
to hold onto our jobs and new technology means fewer emxiwlloyment
opportunities. That is something I don’t know if you have ad-
dressed or not.

Dr. Mowery. I guess there are two points about this rate of ab-
sorption. The first point is that if you compare technological
change to other types or sources of employment change, we make
the argument that technological change typically moves more
slowly because of the informational requirements for the wide-
spread adoption of the technology.

Now, in terms of trying to develop or trying to diagnose why cer-
tain technologies have not been adopted ‘more rapidly within the
U.S. and Iperhali)s more slowly in the U.S. by comparison with other
nations, I think there are a couple of problems. One, which is al-
luded to in Dr. Lawrence’s paper, is that the adoption of technology
is an irvestment-driven process. And if capital formation rates are
low, rates of adoption, rates of diffusion of new technology inevita-
bly will be slow.

Certainly the panel discussed this issue of work force resistance,
and the sense of panel members and the consensus of the panel
was that this is not really a serious issue. It is not a serious issue
in the sense that it can be managed effectively by worker-manager
cooperation. It is clear that emiployment security is one of the
greatest concerns of a work force in a factory or an office that is
undergoing automation or the adoption of new technologies. But
where assurances or policies can be adopted to deal with this, as
they have been in many industries over the past 50 years, work
force resistance is not a serious problem.
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There is a serious informatioral problem of varying dimensions.
I think there is a capital formation problem that underpins part of
it. There also may be a role for some greater research funding on
the part of the Federal Government in activities directed to both
increasing the distribution of information and doing some of this
debugging or su-called gray area research.

One of the points that the panel report makes is that in most
areas Federal research policy has focused on the generation of sci-
entific knowledge and a generation of new technologies. We as a
nation are in a world in which this information travels more rapid-
ly than ever before across national boundaries. And, therefore, the
payoff increasingly comes from the embodiment in new products,
the adoption in new process technologies, and there may be a role
for exploring funding of some of these activities a little further
downstream. It certainly has operated fairly effectively in agricul-
ture. It has operated fairly e-fectively in aeronautics research. It
has operated rairly effectiveiy in areas of pharmaceuticals as well.

If I could make one more point with respect to your and Dsle
Compton’s incentives comment or incentives with respect to ad-
vance notice, the panel report does propose two alternative routes
to Federal action to ensure broader coverage of the work force by
advance notice of layoffs and plant shutdowns. One is a mandate
and the other is a tax-based incentive scheme. .

Now, the issue with the second incentive scheme is that has the
advantage of internalizing the costs of employers who don’t provide
advance notice. That is to say, theK will ﬁay higher taxes. They wiil
bear a more significant share of the higher costs of unemployment
that they create. However, it has the disadvantage of not benefit-
ing the workers directly in the sense that unless some decision is
made about the disposition of the revenues. If the proceeds of such
a surcharge on unemployment insurance for managers who do not
provide advance notice do n.* go to the laid-off workers, you are
not directly henefiting the workers who are laid off without ad-
vance notice. There is also an issue about how large the tax would
have to be in order to affect employer behavior. But it is an option
that we do propose, partly as a result of earlier conversations with
Dr. Compton.

Miss ScHNEIDER. Thank you.

Mr. MacKav. All right, very geod.

Let's go ahead.

Mr. WirLensrock. Thank you, Mr. Chairman.

I have been fascinated by the great emphasis on basic skills and
the retraining and displacement problems. I would alss point out
that as you look a bit farther into other parts of the work force and
look at the engineers and scientists, they are also crucially depend-
ent on those basic skills. It seems the emphasis could well be
placed there because the demoiraphic changes which are anticipat-
ed, the very important role that the minorities and women will
play in this area, are all also going to be crucially dependent on
the basic skills we have available. So, it seems to me that is an im-
portant factor in practically all parts of our work force from the
most skilled to the least skilled.

Mr. MacKay. Thank you very much.

Dr. Johnson?
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Mr. JounsoN. I have just a brief comment. First of all, I found it
very interesting to hear the variety of opinion. And I believe I
share a concern with Miss Schneider about the occupational segre-
gation that I see going on and the possibility of two tiers being
formed in our employment.

Perhaps I look at it a little differently than the pecple who have
commented earlier. My background is in high technology. I manage
a substantial high technology work force. And I have been working
recently very closely with a large number of senior managers from
high technology private sector companies who are located geo-
graphically in the same area as the National Bureau of Standards.

One of the reasons we have been working together is that we feel
a great deal of pressure from our employees to provide them with
opportunities for continuing education. And in fact, from our point
of view, high technology employees need to have continuing educa-
tion available to them as sort of a way of life. It is a lifelong endeav-
or for people who are working in high technology fields.

And I am wondering if perhaps we are dealing with sorzething
we might call a cultural issue here where people who are trained
in high technology areas and work in a high technology work force
feel a need to continue their education in order to keep pace with
the changing technical environment that they are immersed in on
a daily basis and, therefore, are in a much better position and
much more mobile when it comes to readjustments in their work-
ing environment than those who terminate their education at a
very early stage and go into a blue collar kind of an environment
which does not have the same emphasis on high technology.

Since we are really trying to focus here on what are the implica-
tions of high technology on the work force, I would really like to
hear a little more comment perhaps in summary statements from
the three of you who are remaining here about that view and
whether you feel there is a difference in attitudes on the part of
t}tgagworkers towards education that needs to be worked on at some
stage.

Mr. MacKay. We will ask each of you to be thinking about that
and perhaps respond.

I guess that is <or¢ of the implicaticn of what you had said, Mr.
Compton, and wha* Dr. Ginzberg said about tl.e fact that it is
really two problems. We may be developing a group or a sizeable
proportion of our work force who are just not going to be part of a
technologically auvanced society if we are not very careful,

Mr. JoHNSON. In fact, Mr. MacKay, if I Jjust may emphasize what
we see as—and I'm speaking now as & representative of a group of
high technology employers—is a really a widening gap. We gee our
own emﬁloyees and the employees of other high technology organi-
zations having an ever-increasing apgetite for more education and
more exposure to a varied background.

And at the same time, we find high school graduates who come
into our work force who do not even have basic keyboarding skills
because typing is no longer required in high school. When I went to
high school 25 vears ago, it was required. But it is no longer re-
quired now even in public school systems that are gerving high
technology employment areas.
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So, I think what we are seeing is a very, very much widening of
the gap between what I would call technologically literate individ-
uals who are working in a high technology environment and those
who terminate their education early and take their employment in
a low technology or no technology kind of environment.

Mr. MacKay. Thank you very much.

All right. Let me ask Dr. Hill.

Dr. Hirr. No questions.

Mr. MacKay. All right, then we are at a point where we would
like to hear any summary remarks that the three of you would
care to make. Dr. Lawrence?

Dr. Lawgrexnce. Well, I thought I would just reflect on three as-
ects of our society. We have a lot of trouble forecasting the future.
ut there are three things I think we know about the next 10 years

th?.t I think should guide our thoughts in this area of technology
policy.

The first is demographics. We are going to be an older society.
We have lived through now a decade of the baby boom era entering
the labor force and of a vast number of women who have made de-
cisions to ente- the labor force simultaneously. In a sense we have
been living in a world of cheap, new entry labor. That is over.

As we look out over the next decade, what we know is we con-
front the baby bust generation and the proportion of women enter-
ing the Iabor force is going to level out. And that is going to mean
a change in the ratio of those new eatrants to the existing labor
force participants. And that, in turn, implies—indeed, I think it is
100 percent correct—that we stress these two modes of training,
training for the new entrants and training for the existing work-
ers.

But what we know about our society is that increas'mgiy it is
going to be the existing workers who have to be retrained. When
you get a lot of new entrants into your labor force, they easily
obtain skills. But when you run short of them, as we are going to
over the next decade, it has got to be the existing labor force who
enjoys more of the emphasis of the policy. Our poliries have to
change as a result of that.

The second thing we know about the future is ihat the United
States has become a world debtur nation. True, the world has been
willing to lend to us while we Lave been engaged in the spending
binge. But what we know about the future 1s at a minimum you
have to service your debt. We see it with the developing countries
today. They have no choice but to learn to export. The same is true
of the U.S. looking over the next decade. The issue is whether we
are going to do it at a reasonable lc cel of dollar or at a dollar that
totally undermines our living standards. Be that as it may, we are
going to have to adjust.

And that, as many have pointed out, hinges I think ultimately
on our manufacturing sector because that’s the dominant source of
traded goods in the economy. We are going to have to learn to re-
verse and to, indeed, improve upon our picture in trade. And !
think ultimately that does rest on technologg'.

I also think it requires us to take a global perspecti . that we
are too parochial in our institutional framciwork. And one aspect
that we haven’t discussed here today, but I think ought to be
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brought up, is whet we can do to give our work force a global per-
spective and, indeed, our managers a global perspective. What do
we do to encourage people to travel? \%hat do we do to encourage
people to obtain language skills?

I think there is an abysmal ignorance about the state of technol-
ogy in the rest of the world, the degree to which in many areas
foreigners have overtaken us. And we have now the advantage of
being in a sense number two in certain greas. We don't have to in-
novate {otally. We can copy. We have learned that in our auto in-
dustry as the Japanese have moved in bringing with them the su-
perior management techniques. But I think that exploiting this ca-
pacity to learn from others rather than to innovate and do it all
alone is something that is going to be more open to us as, indeed,
we become closer to a situation of first among equals, if you will,
rather than this dominant technological giant.

The third point I would like to make is indeed one which I think
Mr. Strassmann has em hasized—very important—and that is we
are a gervices economy. There has in m judgment been no diminu-
tion in our capacity to produce goods. gut the fact of the matter is
that goods account for about 40 percent of our GNP. So, 60 percent
of our gross national product is in services.

And if you look since 1973, what is striking is that productivity
rowth in goods areas has not done all that ﬁadly. In fact, it now
ooks in the last few years that we have returned more or Jess to

the historic rate of improvement in manufacturing that we had
before 1973. But if we look in the services area, we find there has
been literally zero productivity growth over the period.

And that ironically, rather than our international competitive-
ness, is the biggest drain on our living standards today. Unless we
can find a way to improve our services productivity, as I say, 60
percent of what we are producing, that is going to be the dominant
source of our living standard improvements.

So, I do applaud the quite novel notion that we should not simply
be looking at the goods areas. And indeed, what is striking is how
little R&D expenditures takes place in services production. Almost
all our R&D is taking place in manufacturing. Why aren’t we
spending on R&D and services. We know abysmally little about the
slowdown in services productivity.

And again I applaud the notion that the National Science Foun-
dation ought to be appointing a commission to investigate and to
mobilize the kind of Enowledge that we may well put in the battle
against cancer. It is just as important if you will, from the stand-
point of our future that we learn what works and what doesn't in
this huge proportion of our economy where our productivity growth
hes been so poor.

So, those are my three ideas. We are an older economy. We are a
debtor nation, and we are a services economy. And those three ele-
ments are going to be with us over tae naxt decade and deserve a
lot of attention.

Thank you.

Mr. MacKay. Thank you very much.

All right, Mr. Strassmann?

Mr. STRAssMANN. Before I summarize, I would like to answer a
question Mr. Packard asked regarding the methods I would suggest
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using in doing what is called a productivity assessment impact as
part of any legislative initiative.

The whole idea of life cycle costing of any kind of a program is
well-established both in the administrative part of the Defonse De-
partment, also in the congressional reviews. When you are passing
a bill, whether it is a plant closing bill, or whether it is a bill con-
cerned with changing the depreciation method for inventory ac-
counting, the same kind of techniques which I used in life cycle
costing in the Defense Department are applicable there. And there-
fore, I think it would take a major initiative on the part of congres-
sional committees to look at the life cycle impact of Federal action
on service sector productivity.

Now, if I may sum up, Mr. Chairman, I think I got excellent sup-
port for my argument, what is the biggest drain in our future. And
clearly the biggest drain that we are currently experiencing is the
sector which 1 would not call just service economy because this in-
cludes also private services—I would call it the information sector
of the economy, which includes management of our enterprises.
And I would say that is the biggest drain we have. This is a totally
unexpected drain when you look at our overhead costs. They have
been going up steadily. Manufacturing labor today averages be-
tween 200 to 400 percent overhead burden on direct costs, which is
a disgrace. .

And I think that rather than concentrate what Congress has
always concentrated on, first, on generation of technology—in sup-
porting generation of technology—and then passing legislation to
try to salvage some of the damage the technology may have done,
let’s go square in the middle and get it right—namely, manage the
technology right.

And that means that I feel that the National Science Foundation
and other sources of Federal and congressional initiatives ought to
concentrate on the exploration and investment of rescarch in the
productivity of the information handling sector as the way how we
can increase the pie after which we can then decide all of the other
ways how to spend the pie on including education, displaced work-
ers, and so forth. But until the pie grows—and it is not growing
sufficiently—we are not going to have a viable environment. And
that means refocusing of attention.

Thank ycu.

Mr. MacKay. Thank you.

Dr. Mowery.

Dr. MowkRyY. Let me begin by responding briefly to the comment
about the cultural gap between high and low technology industry.

I think that one of the things in our study we tried to avoid, and
I think that something that cometimes is not helpful in thinking
about some of these cconomy-wide issues of productivity growth
and the impact of technology, is to build a wall between high and
low technoiogy industry. It seems to me, it seemed to the panel for
which I was working, that what we are going to be seeing, if we are
going to revive productivity gro % in the—or continue productivi-
ty growth, I should zay, in the  ufacturing sector and strength-
en competitiveness is the absorpiion by low-tech or no-tech indus-
tries of the produc's and the process of high technology industry.
And I think that imposes on the management of these firms and
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the workers a joint responsibility for a more or less continuous
process of skill upgrade and retraining.

1t is clear that one of the key expenses that is often overlooked
and ignored in the adoption of things, like flexible manufacturing
systems, in the manufacturing sector is the need to virtually con-
tinuously invest in retraining and upgrading the skills of the man-
ufacturing blue collar work force. There is clearly a need for hetter
basic skills preparation on the part of the entrants, but once in the
work place, management and workers generally are going to have
to accept the need for a more or less continuous upgrade, training
function. And this is a matter of a diffusion of a cultural norm, if
you will, or a practice.

My other two points go to the issues of what we don’t know. And
in the context of this session of the Congress, this issue is particu-
larly important. And I repeat myself again to-underline the need,
in the context of new initiatives in worker adjustment assistance,
to include a substantial portion of funding or of program variation
for evaluation and analysis of how these programs are working. We
have spent a considerable sum of money .n the last five years on
JTPA, and there have been approximately three substantial, rigor-
ous evaluations of individual programs within that large Federal
program.

We know a very small amount about what features of program
design aid workers and what features of program design are not
helpful. We have evidence suggesting that these adjustment assist-
ance programs do work, but we don’t really understand why as
well as we should if we are talking about spending $980 million.

My other point about what we don’t know goes to the very
cogent arguments raised about the salience of the service sector
and its poorly measured productivity growth. I think that one of
the critical needs in the area of data collection that is widely over-
looked—and this is one of the key findings of the panel—is that in
many areas of this larger issue of technelogy’s impact on employ-
ment, existing public data bases are poorly maintained. Funding
icr many of them has been reduced, and we are really flying blind.
This applies both to manufacturing, but particularly to the service
sector.

And I think we need to not only fund additional research in the
management of productivity growth and technological change in
the service sector, but we need to strengthen the collection and
analysis of data, just the basic facts of employment growth of tech-
nological trends of international trade in services which currently
are scarely counted at all. So, not only do we need to fund re-
search, we need to fund the generation of the raw materials for the
research, which in this case are data.

Thank you.

Mr. MacKay. This has been an extremely productive hearing. I
want to thank all of you for your participation. I hope that you
found it to be productive. And’ I hope that as we go forward, per-
haps we can stay in touch and get your reaction to the directions
that this task force is taking. Thank you very much.

[Whereupon, at 12:30 p.m., the task force was adjourned.]
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Honorable Buddy MacKay, Chairman
Technology Policy Task Force

U.S. House of Representatives

Committee on Scieace, Space, and Technology
Suite 2321 Rayburn House Office Building
Washington, p.C. 20515

Dear Mr. MacKay:

I appreciated very much your invitation to meet with you and the members of
your Task Force ard your seeing to it that I could make my plane.

I thought it might be of some value to your Task Force if I added a few
observations based on the Panel's presenters and the members' questions.

~-Technology is not the "bad boy" in our currently declining industries
like steel. There is no way for the U.S. to get itself repositioned
in the new wor.3 economy without heavy reliance on new and better
technology.

~=In short, Congress should keep its eye on strengthening our
technological base, not restricting it. My own view is that we have
2 lopsided federal R&D with too guch money going into defense.

--1 agree with Lawrence's presentation that the U.S. econcmy is in big
trouble because we are living beyond our means gznd I don't see any
early esczpe. The tax reduction program in '8l was & disaster in my
view and Congress needs to bring the federal budget ints balance much
more quickly.

--The middle-tern outlook, 2-3 years, is in my opinion bleak because I
don't gee nuch, if any likelihood, that we can escape a receasion
vhich could lead to astronomical deficits.

-~The Technology and Enployment Report by the NAS which I had an

opportunity to read in 1ts entirety, is a reasonable document, It is
& good job at de-mystification.

-=On the policy front, I see some gains in 90 day advance notice for
plant closures; and an samendment to Social Security ensbling workers
with 20 yesrs employment with a firm that shutc down to receive !
O
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reduced benefits between 58 and 62. I failed to mention the next
. point: the federal-state UI system should ensble all workers on UI
! to continue to be eligible for benefits while pursuing training
courses.

--The federal government must keep addressing the serious deficiency
that I called attention to--that is encouraging state and local
governments and the private sector to provide second and third chance
opportunities to young g;op!e who drop out of high school lackigg_
basic comPetences-—arithmetic, reading, comaunication--without which
they can't get or hold a job in the service econamy that currently
provides 3 out of every 4 jobs. Good technology without a competent
labor force is not the answer to our econcsic future. And American
society is at risk if a significant winority of all our citizens
cannot become self-supporting.

~-The U.S. is not being deindustrialized but the high earning blue
collar work force is diminishing and will shrink further. However,
there are many good =’ddle leve technician jobs in the service
sector.

--The argument that services are not productive is bad theory and worse
statistics. We doa't know how to measure productivity in services.

—-I an sympathetic to many of Mr. Williams' comments about the
devestation that has occurred in many steel communities and to many
steel workers and their families. But I think that a hard lock at
government interventions in steel will show that it has been costly
and of not much help t- anybedy. My preference is to help the
workers, not the firms. After all, we live in a capitalistic world
and that means that the consequences of poor management are losses
and bankruptcies.

--I thought that Lawrence made 2 strong presentation but he promised
too much. There is more going oo in the international trade and
financial markets than an overvalued dollar. I don't think we are
anywhere near a new balance point.

--Finally I believe we must get the federal budget back in balance so
that the federal goverament can do some of the thiigs that need doing
such as more investment for R4D, for improving the human resources of
the nation, helping the displaced workers etc. We need to raise
taxes, reduce many of our high subsidy programs, and slow down our
defense outlays. On the basis of my long exposure to the Pentagon
I'm sure that giving more money to the Armed Forces makes them, after
a point, less not wore effective.

In high esteenm,

O
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Answers to Additional Questions

1. I believe that the federal government should move with considerable
caution to introduce specially targeted programs to ease the problems of
disloc  dworkers. The reasons for this recommended caution is that it is
of ten hard or impossible to determine whether plant shutdowns and ensuing
unemployment reflect trade imbalances and other causes (poor management) or
some combinations of both. Further, I believe that our efforts to date with
special adjustments such as TAA were not satisfactory and were costly. I
sez merft in 90 day notice for plant shutdowns for all units of 100 or more
employees. I also would approve an amendment to Social Security allowi ng
workers between the ages of 58 and 62 and with 20 or more years employment
in shut-down plant to receive reduced benefits at 58. One should avoid
putting the costs of large underfunded pension plans on the federal system
or the U.S. Treasury.

It is desirable to have reasonable amounts of retraining money in the
JPTA program available for workers who need and want and can profit from
retraining. But the sad fact is that many workers with minimal educational
competences cannot be effectively retrained. They can best profit from a
stronger federal-state employment system with improved caunseling and
placement assistance. I have long favored a federally financed jobs program
at minimum wages--with remedial educational opportunities--for those who
need a job. Admittedly the latter would require new funding and I see no

alternative but to raise taxes to cover the cost.

2. I am strongly of the belief that the steady shift to more service Jobs

carries with it rising requirements for literacy. Since inner-city schools
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face very high drop-out rates, many minority youth are coming into the labor
force blocked from competing for mainline jobs. There is need to do at
least three things: offer part-time and summer jobs to high school
youngsters to encourage them to see the importance of present schooling to
future work; try to offer more support to the s:hool system via volunteer
tutoring, short-temm service contracts for college grads etc., and more and
better second-chance remedial programs at junior colleges and under other

auspices.

3. This question overlaps with 2. I don't thirnk that the emphasis should
be placed on high-tech jobs but rather on raising the low competence levels
of young people who are school drop-outs. My strong impression is that we
have not focused sufficiently on the tough job of doing the remedial work.
Since the young people who drop out of school have a negative image of the
educational process, it is important to try to reduce the drop-out rate by
of fering them part-time jobs in which they may he interested. Similarly,
after they drop out, one cannot get them back into school simply for
remedial work. Such an effort must be linked with jobs and training.

4. 1 am reasonably well acquainted with the experience of the leading
Western European nations. In all of these countries, the minorities at the
bottom face problems of poor educational preparation and difficulties of
getting a regular job. Most remedial efforts in these counwries have nad at
best limited success. I don't know of any specific approach that can be

readily transferred to this country.

O
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STRASSMARN, Inc.
55 TALMADGE HILL ROAD, NEW CANAAN, CONNECTICUT, 06840
203-963-8505; 203-966-9465

July 17, 1987

Mr. Buddy Mackay, Chairman of Technology Policy Task Force
Committee on Science, Space, and Technology

U.S. House of Representatives

Suite 2321 Rayburn Building

Washington, DC 20515

Dear Mr. Mackay:

Each of the follow-up questions in your letter of July 14 deserves a testimony.
However, I assume that you wish that I'concentrate on major issues, in action-
oriented terms:

Question #4: What are illustraliom.of lessons we can leam from the experience of
other nations as we consider future Dpolicies?

We are evolving from an era where labor was considered a
wage-earning input, We are moving to a society where the

owledge of gur workforce is our most valuable resource, We
need wage policies vhat reflect a departure from the practices
of the industrial age.

The Tapanese as well as a small, but significant, number of U.S.
companies practice some form of gain-sharing. This is an
approach which allows for only a portion of income to come
from viages. A large fraction, sometimes exceeding 50 to 100%
of base pav is earned on the basis of the overall performance
of the emerprise and on an i.dividaal's contribution to its
success.

The theoretical meaning of any gain-sharing is far-reaching. It
implies a departure from the traditional theory of -vages and
how wages are set. As an active participant in the success or
failure of a business the employee cannot be seen any more as
someone who just rents his time at a contract wage rate. The
empIO{ee oecomes partially an owner because he contributes
not only labor but also capital in the form of kis knowledge and
personal involvement. Thus, as any investor, he shares not only
In risks but also in the gains.

The policy consequences of a widespread adoption of gain-
ing are far-reaching. For instance, it would suggest that all
in-sharing_should be treated as capital gains and not as
income. This would change tax laws, It would also alter the way
how individuals perceive their ability to influence the
workplace and worEing conditions.
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Firms that use some sort of gain-sharing show betier
productivity, enhanced job-formation, improved industrial
reletions, greater competitiveness and superior social concerns,
thus relieving much of the persistent pressure for ever
increasing amounts of legislative and regulatory actions.

The lessons to be learned from businesses that treat their
employees as part-owners should influence Congress to adopt
a national policy supporting gain-sharing.

Question 3¥3: What specific public and private sector policies would you
recommend?

If an employee's knowledge is his capital, and the basis for a
major share of his earnings, then all education and training
should be given the same preferential treatment as we have
given traditionally to capital. In the industrial age societal
productivity was largely determined by the easy availability of

ital. e encouragl::ment and protection of capital
formation, whether in the form of assets or technology, has
always been one of the prime objective of government policies.

In the information age, the knowledge capacity of the
workforce is the basis of societal productivity gains. Capital is
plentiful and becomes an easily available commoditgr, on a
global scale. Hence, legislative policy should shift from
concerns about capital to preferential treatment of every
conceivable means for enhancing the capacity o
the U.S. workforce.

Specifically, Congress should adopt the policy that all
educational and t. aining expenses should become fully tax-
deductible and, in special cases, eligible for a depletion
allowance. This shift should be financed by a gradual removal
of the preferential tax treatment given to the role of physical
assets. In this regard, the recent elimination of the investment
tax credit was a move in the right direction. However, the gains
inf tax revenues should have been re-invested inte the creation
of new knowledge capital.

Question #5: What faciors contributed to the gains in the productivity of
production workers while the information workers' productivity declined?

The severe cutback in producticn employment during the past
15 years had, as a favorable by-product, the elimination of
inefficient U.S. organizations that could not compete in the
Flobal marketplace. The “creative destruction” of this process is
argely the result of the free world-wide access to national
markets for manufacturing goods. Under such circumstances
local inefficiencies cannot survive.
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This experience should be seen as an important lesson for the
Congress. To offset employment losses in the efficiency-gaining
production sector, we ~ generated new but inefficient
employment opportunities in the information sector. This was

ssible because there is not yet a viable global market for
information services. If and “when it comes, the Present
accumulation of unproductive practices in the U.S. will create
a massive upheaval, exceeding in severity what we have so far
experienced in the decline of industrial America.

The existing practices and policies of the U.S. government
contribute to the lack of productivity in the information sector.
The government continues to impose ar: increasingly costly
burden on the information sector, t rough bureaucratization of
its managen’ent practices. We should not have to go throgh
the painfi*' c.:periences of the production sector to be forced
into resto. ag productivity in the information sector in some
not-so-distant tuture! Therefore, I r~commend that Congress
re-directs some of its attention from a preoccupation with the
problems of the production sector to the emerging problems of
the new information-based economy.

T'trust that the above answers will he helpful in your further deliberations.
Sincerely,
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Paul A. Strassmann
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