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s+ - WORK FORCE OF THE 1980’s. ~

, IMPACT OF ROBOTS AND COMPUTERS ON'THE -

L S -
-

TUESDAY, MAY 17, 1983

House or RepreseNtaTives, !

. SUBCOMMITTEE ON' GENERAL OVERSIGHT

_ .\, __AND THE EcoNOomy, =
~ COMMITTEE ON SMALL BUSINESS,
o , . Washington, D.C.
. The subcommittee met, pursuant to notice,,at\9:32 a.m;, in room
- 2359-A, Rayburn House _Office Building; Hon. Berkley Bedell
(chairman of the subcommittee) presiding. ) e
v QPENING STATEMENT OF CHAIRMAN BEDELL -

MF. BEDE[I'{B The subgommittee will come to order.

- _.In what the Was
. are making their way into American life. Their less celebrated but;

in some ways, more significant siblings; numerically controlled ma- -
" chines; are coming. with them. With the computer as the brain

- power behind this revolution, workers are uncertain about the con- .

sequences of the integration of the steel collar without lunch buck- "
N »> v -

.eta who have come to join them. .. . . .. . . " . . _ 4
. During the long march of the history of technology, tools of all
" kinds have been invented to extend the arms and legs of ma“";{ﬁ,
_ But these were tools to exiend man’s muscle, to speed, up initifite

Washington Post called the quiet revolution robots

* motion, to Jift. things to0 heavy for humankind, sid to generally - R

' extend the reach and ability for man. The robot comes not o

extend man, but to replace him. It comes also to do some of man-

.. kind’s dullest, dirtiest, and- most dangerous work. If ont were to . -

accept as. gospel the popular press, one ‘might conclude that R2D2

% indeed. going to take over the world. But is he? Should he? -

What is it that robots, CAD/CAM and other systems can do? ..~ -

. What are their limitations? These .are among the questions we
will want to direct.to our first Witness, Walte¥ Weisel, a national

expert. on this whiserves as president of the Robot Institute of . .

America. Theré are as nany interpretations as there are analysts- -

" whed the question is ssked as to how fast robots will come. As
- Members of Congress who -must- make ‘some attempt to fashion

we can.” ]

~ _ public policy, it is important to get-the most reasonable assessment’

" From, the witnessés today and tomorrow we will lear those as- -

sessments and tigétb’ reach some consénsus as to what: the impact -~

- .is mere likely to P S .
T _.I/l ‘ H‘ . = . P ' (D, " PR . ~ oo F;
T . . 4 t . ‘. R
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__The project being undertaken.by thisysubcommittee and out of.
which _these ‘hearings_come; is an cvezall;,afnalgﬂis,gf, the-employ-- -,
ment future of Americans. Jobs;, or the lack of them, will be the -
focus. Where are the jobs of the future coming from? How many -
will be employed, and how many will be unemployed? What will be
the nature of the jobs we do? : @ YT
._Analysis of where people work and the classification ‘of the occu-’

pations is a function of the Bureau of Labor Statistics. Nearly all
projections of the jobs future whether made by'the Governm®nt.or
by private analysts from Data Resources, Chase, Wharton, or what- .

- ever, use BLS numbers as their bagis.- .. -~ - =
_ We will logic at these numbers when Ron Kutscher of BLS testi- . |
fies tomorrow. We Jwill- hear a sharp criticiso of. BLS procedures -
from Clyde Helms later today.- .~ =~ = . - . *
_ While not reflected in gurrent BLS projections; there seems to be
* " a growing feeling among ‘specialists that structural unemployment

is increasingly with us, perhaps here to 'stay.. Yesterday’s New
. York Times had a front page'story, the subheading of which read, ~
' “BigiCorporations Rely on Automation to Aid Output in a Recov- °
- ery.; In the story, James H. Evans, chairman of the Union Pacific
- Corp. said that 6,000 of his company’s 44,000 employees” were on
layoff. “Will they come back?” he was gsked. Fs response was: .-
. ... The answer is probahly not. We're running 40 percent more freight tonnage than
v we did 20 years ?ﬁé, mt{x half ag many étiipltiiy’egi 71}@’@@@!5@“@@5@5? of
employees we had then, we would have priced -ourselveg out of the market. How
. have we done it? Automation. . SRR i A
__The relationship between structural unemploymert -and automa-
tion is very real even though argument persists about its precise -
definition. Structural unemployment; now estimated by the admin-.
. istration at 6.5 percent, is the highest gince the depression. These,

/

people are generally out of work permmanently. -

- 7. I must ask myself whether.or not I will live to see the day when
. the unemployment rate_in the United States falls below 7 percént. °
“4f such: numbers remain unemployed what should America do?
. Whﬁkglicléh@jild _be pursued by Government,-by industry, and by
labor; to address this problem? As the country moves seemingly in-
exorably -from .a manufacturing or industrial economy toward an -

_,‘

\ informational society with increasing use of- technology, we are-
\fggéd with infcreasingly sefious problems of training.and retraini
- theworkforce: = . . _:. . . e o
_JIf we are faced—as Professor Abraham will testify—with ‘a situa-
tion in which 10 or more. people. want a job:for every job which - . °
“exists, training in and of itself will, of course, not solve the prob-

lem: This does not diminish“the need for training. There is‘a grow- o
mgpglgpgg ch between what our people are trained to do and what 2
isout theretobedone.. .- " & . _ . o o .
~__The National Commission on Excellence in'Education offersito ; . _
~ the Nation a chilling analysis of the inadequacy of dur bagjc educa- , -~

tion to train young people with the skills needed to cope with the. :
.world they.are inheriting. . @ - ST I e
The speed of%:gj echriology constantly reduces the half life-

of the skills of thg work force. One industry spokesman in the high -
tech computer sec or indicated that the half-life of skills 8 was down




“ to less than 8 years: Obviously, a rigorous training and, retraining -
. = .program must be a part of our efforttocope. . .. N .. .
~ Tomorrow we will have ‘witnesses from both labor and manage--
ment, who will report on what is being done ta keep the skitls. of
the work force updated. But no witness could be found who could
ajljgije’crediblly that in our rush to high tech' we can fetrain the 59- : -~
year-old steelworkers as a group to become computer prografers.
Mr. Olin, did you have a statement?’ 2. : : )
‘Mr.OQuiN. No.* = ° ’
Mr. Bepere: Mr: Boehlgrt. L o
Mr. BoEHLERT: NoO. .. PO ot o0
Mr. BEpeLr. Mr: Bilirakis: { - oo '
Mr. BiLIRAKIS. No. T

3

__ Mr.. BeperL. If not; we will come to our first witness who is -
Walter Weisel. He is president of Prab Robots, and president of the
Robot Institute of America. We will d8k wpu to introduce the gen-
tleman who is with you, Mr. Weisel. We are looking forward. to
your testimony; and: we appreciate your being here. =~ = :
_»Mr. WeisgL, OK. Thank you, Mr, Chairman: | appréciate the op-
portunity to be here.. . . .- - < .
Mr. BEpELL. Wotld you introduce your colleague here with you? - '

;TESTIMONY OF WALTER K. WEISEL; PRESIDENT; PRAB .ROBOTS; « -

. INC.,.AND PRESIDENT, ROBOT INSTITUTE OF AMERICA; ACCOM- -

' PANIED BY DONALD -A. VINCENT,” EXECUTIVE VICE PRESI-  :
PENT; RIA N T . S

‘Mr. Weiser. This i§ Dons Vincent: My, Vincent is the executive.

vice president of the Robot Institute of America. ..~~~
", I might just say for the record that RIA is'the official U.S. trade -
association for all industrial rohot manufacturers-in the United”
S}Egt;es; and we also have a user group which is'part of our member-
shwp., - e
- The total membership of the organization encompasses about 200
companies. I' would:estiritate better than-50 percent would be con-
.sidered to be small business. ‘The rest would be fairly large corpora-
tions in the United States. ' o7

. _1 have been asked this morning to provide-a basic overview of
* * the ‘heglth of the industry, and to try to provide somie education’
with rdSpect’ to what a robot is and why we gxave them? Why do
they get so much attention? My talk is aboui robots: What, why,
where, and when. . =~ . o I
~ Now to do this I have brought some slides. If we can have the = .
* lights dimmed, I want to give you some statistics and background .
.- about the history of the industry... L
: First of all; L think it is virtually unprecedented that robot tech- - -
nology, which has a total U.S: output of about-$250-million; com-
§  mands the kind of attentiop that you see in the media, and certain-
4y by this committee. . . . - o oo
.. .. I recently. epoke to Mr. Baldrige with his group at the Depart-
ment of Commerce; and there was a general awareness at the man-
agement level, at, the labor level, and so on.'I think it speaks for
the importance ‘of the’ technology and the type of attention that it
is getting, an abgolute vital tool to the productivity and the jn-- -
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' /{The ‘history goes;like tHis: In 1958—which may. surprise
(o)

- P * .

_crease in p,uﬂi'f txvrty that this countx:y has to make if we gomg
' to stay areal world industrial power. B&o f
me. o
u—the first- industrial robot was born. It 'was installed iin a]o-
g;g:umately 1960, which means that mdustnal ‘robots have real
n around for about 22 years, N

In the. late:1960’s, after little or no acce}ptari’ ce in the 7Umted,_»‘-i

States, several of the U:S. manufacturers involved at that time

. turned overseas, de the  Japanese picked up the @hgolgm under .

irned overse o egan pfaaucnon of their in-

. license from two U.S xes ‘and
* dustrial robots in about 930 .

In 1970, after_10 years.o he &cene; the United States had in-
stalled about 1,000 machiges, with the.majority of all those ma-

chines _ being... installed in . the automotive -industry for 'body ;“

spotweldmg -1 will show you an example of that in a moment. -

_By.-1980; the U.S. robot_population was approximately 5,000 ma-. -

chines, and by 1980 the Japanese had installed about 12, 000 ma- .
I am gomg to. 'draw some compansons later between the types of
machines being used=in Japan and the_ Um States, but clearly -

much_quicker than it was in the United States I' believe that we

i .were. somewhat complacent. We did have good output and good eco--
. nomic conditions at that time. ~. - s

In looking through some of the. mabenai tq 'be resente& it is
projected .that the use of industrial robots in the Inited States b_y
90 should reach_about 80,000 to 100,000 machines. That goal is-

| equwalent to about a $2 to $3 billion mdustry, wh1ch is roughly the

. don’t begin to_

equivalent to the U.S. ' machine tool industry.
1 would tell zeu that I, as president of the trade assocxatmn'
liéve that can be achiévable. unless two things.

: Fen One; that we see a-major turnaround of the economy on a
wor

scale by the end of 1984; and-two, that we undertakg*a mas-
‘give effof® to train management process engmeers, and 'laborers on

" ‘how to cope with this.technology. It is not partxcularly ifficult. . It -

is-not far out. It em 8 .computers, arms and things I will

i show _you in a minute. Basically we are in the educatldh busmess

- in the United States.

Robot manufacturers who have-salesmen out on the street every
g:cshﬁr? educatmg manufacturmg people on the basis of what robot
ology ‘

It is pure foll to ‘think that an industrial robot can. walk in off
the, street, and go to work. It takes a tremendous amount of _effort,
manpower; and | ¢ dollars to install this. g pment, andqlwﬂl show

' you the complexity of sorffe of these installations. -
_. Your.committee is'really looking at the robot as iié.;'LQf QAD/
CAM, and-flexible manufacturing systems. I wouid contend that a

- flexible manufacturing System would besvirtually” "impossible with-

: technologxes of:

out having the basic attributes of a.robot tied to it. It is- such a
vital part of a seystem that it reallysends up drawing the various

system in a ‘factory.

a mmm:al msk pxece of eqmpment, because as said earhery. we

 the technology was picked up. and _used_in. he factories of Japan ~

ﬁerand CAM together to make a: total ha:ndlmg .
Now; let’s get t the. “wh_,r” of industrial robots. First of all, it is o

%
A
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about 6,800 ie;[a'mﬁ’e;a, installed at the end.of, 1982. If I go.forward
- two slides, you will see the production line of ?achiﬂ!s—the reen

portions of the;slide; and the machines thems lves are very disap-

‘pointing looking, .- . . . Vo .o PSS
Those school Fids that come to visit us are 'cjijité,diééfiﬁéi,nteﬁd-,l

will make it dlear that we are. talking about industrial robots on
ng part of the presentation, and not the home or show-type robot,
which are also gaining quite a hit of notoriety. -\ - .

__For instance, my company has built' 1,500 ‘machijnes, and you

tend to-work out the bugs after 1,500 machines. The ri%l; that goes

minimal: .

\

into installing one of these the next timpyou put-one \in 18 fairly -

_Ancther advantage is the redugtion in price. Once the robot man-
ufacturer_ has built enough ipment, standardized on the compo-
nents and the installations, then the price comes down. It is fairl
simple to put them in with the exception of the interfaces and the
grippers, and that type of thing.. > = . SR ' :
_But back to the “why.” Here is a man standing at the action end
of d robot arm, and if you look at the orange part of the arm, at-
tached to it with all the hoses is a spotwelding ‘gun that is used to
. weld a car body. What he has in his hand is the same device I am
*"holding. This device is used on, virttally everyone’s robots and is a

* common tyge of teaching which allows the operator,to drive the
. arm. around i

n space, either hydraulically or electrically. For in-

stance, if I want to move this cup from this point to this point; I

take the teach box, called a programing aid, and I merely go out,

ab the_cup,. .
ack, and I will have recorded that position in the robot’s memory.,
: Now, you can get ,ver}y_' sophisticated and very complicated_in_pro-

- graming the job itself. However, the programing is relatively

_straightforward, simple, and I.guarantee I could take any one of- -
you on the podium and in a matter of 30 minutes make you a real

. robot programing expert; thatisafact. =~ . . .
"I think that should be a point that iVlvou keep in_mind ‘when dis-
cussing how we convert laborers who handle hot, heavy parts and
presses i the robot program. A robot programer is not necessarily
a. Harvard Business School graduate who ynderstandg computers.
He is a person who understands what the arm is supposed to func-
tion like on thejobsite. - . . . .. o .

_ + Again, 1 say that virtually every robot manufacturer builds.
- standard components,,or standard products, and the programing is’

the key. None of the robots shown in this.photo know what their

application is until they have actually gone out on the job site:
Now, what can robots do for reach and speed? Here, you see one
with its reach.and -area are oitlined in blue: This is what this par-
ticular” robot looks like. That machine can reach out 10 feet in
space; it can swing around or cover 20 feet overall. It can take a

basis zround the clock; .and it can re

showed you, by.moving the cup within 0.008\ef
. There are .also robots that can get down in
two-thousandths of an inch. In many cases, we are going after jobs,
and we are takmg jobs that huimans are not performing. It is done
by other forms of automation, and I think you will see in a little

100-pound part, move it at an extremely high speed, gn a repetitive .

\ any ; taught ‘point; as I
\of aninch. - - __ 4
%1:5 one-thouisandth or

~
by
Q-

ick it up; move it to ‘the side, set it down; pull it
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" bit that in many. cases, robots really don’t compete solely with
?fepjg’lg.WTjiéy g’djji‘?’et’e ‘with hard automation and othe'riway's of per-
P X : ;

rming a particular job: - :

“There is another type robot that acfuﬁliy moves_around on the

froor; able to‘cover the area,outlined in blue;, and I will go into
some applications of its capability. .On_this machine, the orange
and white parts make up the machine. Out at the lower righthand
side of the robot, you see a round, solid steel part. That part weighs
around_125 ‘pounds. You can't carry it around with you; you need
an operator. The robot then walks up'and down the aisle or_tra-
verses up and down the aisle and.loads the battery of machine

an NC machine tool, in no way does it. restrict its application to the.
machine tool industry; or to machining. It crosses all lines; and
what we are dealing with here is a technology -that .is impacting

. .virtually &very industrial manufacturing process in the country.

For instance, these are headlights for automobiles: This robot

tests them, takes them out of machines, puts them through testing

procedure, and packs them in boxes. . :
A television tube is taken off a moving monorail, swung around

at high speed, with delicate h"a:ndﬁ'lr'lg; Incidentally, this 18 a ver

dangerous job for a human sinte TV tubes implode if you break

them: They are extremely dangerous. " - .- e )
Here is a job where the orange machine is a robot. On this end,

another robot is grinding the inside of a stainless steel sink; so we
are_using hand-to-hand coordination to do Erlndlt’l:ﬁ“ Lo - )
Here; a robat en the left side of the screen is taking a 600-degree
part out of a die-gsting machine, which is an extremely hazardous
application. There are about.600 to 700 of thegse machines installed
in the United States; and. the robot has played a very key role in
kele_fying,\the die-casting industry competitive. _ . . - .
__Here we are tagking hot parts, quenching them, goikg into trim-
ming presses. Here is a_machine, on the left. You can see the end

of its arm coming out. We are picking up the small engine part oyt
of the molten metal. foundry. ﬁ@io thas been in operation about.
3 years; on a couple of shifts without grievances for cataracts; ste-
rility, back problems, or foot injuries. This shop, incidentally, em-
ploys about 16 people; and it has 3 robots. R
lere is a sand:pour foundry, which has a very bad environment,

- with_toxic fumes; again; a robot in a hostile environment. ____

" Iwish I had the slides of this job before the robot was instailed:

' This man had on an asbestos outfit with-a hood. These are the

inner cores of glectric motors, and his job was to take the core; dip

it into a solder, go into a hot, molten flux machine, where the part -

tools: Although a robot is looked upon as possibly an outgrowth of . . -

_very quickly caught on_fire. His arms would be on fire. At that .
" point; he would shake off ~thé excess flux, and put that part on the

>

.robot equipment. Robots that you are : _
~ stalled for apprgxima,te,li,$25&0(liijiti,ijb?jiit $150,000. Typically a
¢ syst’em' would run anyw

table:

“Today the operator acts as ar inspector. He puts the parts in for - -

the robot; the robot does the dirty part of the job; and he in turn
does inspection and output into the other part of the factory. -
I want to give you a feel for_the ii,iij%é‘,éi,théjﬁllirﬁ involved in

ooking at_here can sell in-
ere from about $50,000 to severa mil!\fo_ii

I I . &~
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"~ dollars, depending on the complexity of the-other computers and
. work process technology involved, .= .
This_is. a robot handling a- 2,200°. part,. going into 4 - forging
press. This is an extremely bad job with snany injuries. There is a
. " whole battery of robots in this coufitry working in hot forging
b S]Q})S:, I S . - -
» Here is one that the OSHA people say is a real no-no. Our coun- .
try is filled with big presses; whether they be stamping presses, - -
molding presses; ,diec_:astinf presses, or whatever, and we have got .
- . people all over the place losing -their armsg, having problems with
" their backs. S e .
~This slide happens’ to be of a job at. Hoover Vacuum Cleaner in =~ °

Cleveland. } lady is taking two vacuum cleaner components out of

this compression molding machine: She is now backed over to-the
right of the,slide. The robot goes in and_takes out the two pieces, :
comes across, puts the two pieces into a trimming station with thé
trimming of the excess materials taken off, and she atts as an in-
spector and a packer. | . - R o o
All of the applications;that I have shown you'so far have carried

-at least a minimum increase in productivity of about 20 to 30 per-
cent. Now, another. fairly staggering statistic is that about 90 per-
cent of all U.S. robot shlpments’~ are installed in existing manufac-
turing processes.. .~ ... . ..ot 7
. We take a real hard IOYOk at what it imeans to increase the pro- :
ductivity of machine toofs_and presses about 20.-to 30 percent by
investing $25,000 to $100,000. It comies fairly quickly. You see why
manufacturing managers are waking up to the benefits of robot au-_
- tomation. .~ " ;,. :
Mr. Biurakis: Mr: Weisel; excuse mé; sir. -«
Mr. Chairman, may I interrupt at this point?
Mr. BEpELL. Of course: ; - S o S
Mr. BiLirakis. You have told us about the increase in productivi-
ty. Has there been any decrease in jobs in the application that you
referte? . - ..~ T
. Mr. WEISEL. Yes. I would say that you are probably looking on -
-most applications of a_reduction of about three-quarters to -about-----
6hé,pérson,pé,t,égpli,céﬂbg.,,g, e
Mr. Bitiraxis. In all of thesg applications that we have sgen? .
. Mr. WEIsgL. Yes, sir. - . .
The ones where the process involves keeping a person involvéd in-
inspection; and in a sense it is awash, amd the cost justification
comes out of increased productivity and quality: Once you get some =~ . -
of this machinery running on a repetitive basis, quality tends to go— - -
up; and you reduce your scrap significantly.. T :
. Mr. BiLrakis. And without the robots, if you. had pointed for.a
percent increase in productivity—would that.have been possible

B

if it had-been‘~how  many employees-would it have taken to

reach t%g,t,,@iht without robots? _— =~ 7
Mr: WEeISEL:"I would say generally it is pretty well accepted by

robot manufacturers that the human worker is a tremendous piece

20
an

of ‘automation. If peoplé want the_job, we are not going to have a
chance atit. .~~~ -- . . - - 7.
. _Generally the reason there is an increase. in productivity is be-
* cause of the weight or the reach, and it becomes a stress factor on

™ ) : . L. = . v e
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the person over an 8-hour shift. We teach our ifdgoit, salesmen to
look at a job with one hand behipd their back, and try to do what a
person is doing with two hands. Very rarely caggyou beat the speed

of .a_person_if the Tﬁéiﬁtjﬁ really wants to taKe the time to give
maximum output. The problem is that-across 8 hours or a couple of
shifts, the human tepds to hit Tatigue, and the robot doesn’t. Itis
very strong; very high speed; very repetitive. . -
. It isn’t how'many more people could you throw in the process to
make it faster. It-is a fall-out of;the automation process. - - -
__This happens.to be a very large injection  molding miachine; and
that part in there is a garbage can. We have laborers, incidentally,
wor'kln% very hard to keep this robot in production. They pull up in
front of your house every other day or so and try to destroy that
part. That. plant is.working a couple of shifts; and those robots,
have been installed for a good number of years. . .. . .
Here is a machine that the press is 80 big, and it took two people
to walk into the press to ret-the part out. Oye robot here has ois-
placed one person; and one of the two people stayed o the job for

packing and inspection. The white machine is the robot moving
into'a 3;000-ton injection molding machine. Once it backs out, what
it has got is a household door, and we thermo-pressed a door which
3ctua¥1y gets )a piece 'cgf glass in it and becomes in the housing in-
dustry- - ¢ < -, : i ot S
. This Tobot is going into a stamping press. There is a person work-
‘ing on the other side of the press; which is feeding parts in. This
robot happens to be taking the part of the job where we are actual-
ly doing multistage maneuvering of the part within the press, and
these are microwave ovens, . .o

The appliance_industry is a fairly prime candidate for industrial
robots because of the,hii%hyqlrume’s’ and t of processes. .

" Now; this robot is serbicing three machines and the gray part in
the end of its hand, which is more toward the left of the picture; is

the front end of 'a Pontiac Grand Prix. I might add that this h
“pens to be at a very small business, which is an automotive suppli-
er; and through the implementation, this-particylar customer was

able to take about 47 cents out of the part; which really kept him
competitive; and did quite a bit for him as a supplier
motive company. .. . . L L T

"Machine tool loading and ufiloading is a big market. Here you
see one robot tending three machine tools; the parts coming in two
istages are differentials for trucks. This happens to be at an Eaton
plant. But the application of robots to the machine_tool _base - —
stalled in this country is virtually untouched. L

- Here this robot is_picking up transmission cases. They were 26

pounds -apiece, coming off an _inspection machine, going to_a
moving hook. This job was actually a grievance job at the company

because of the back injuries. One is a relief man; and one is-an
actual operator to“run this application. One robot #vas installed for

$35.000; the laborers labeled it the-irori monkey, and just from an
_acceptance standpoint, I want to tell you that labor is not hostile to
this form of automation. I can-address-inyself to that a little bit
more later, if you like.. - T . SR ———
~Arc welding is a very big market. We need some sensor break-
_through in the’ techn,oéggy to really make it a viable application in

tg
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large volumes. But there are problems in the factories today with
the fumes from arc welding, and productivity increases on this job-
are fairly staggering because the man here in this case has to use
his_eye whereas the robot pretty -much knows where the path is,. .
and he can do it much quicker. =+ - ~ . - et
There is a_lot of noise made about- how many machines will be
\used in small parts programable assembly. To date there have not -
n.g lot installed. In the future; with.sensor breakthroughs; and -
forms of vision, tactile sensing, I would see:more application of in-
dustrial robots in small parts assgmblyjf’"licgtjéii,-,,, N
_ This robot is taking a tray of steri ttles out of a hot steri-
lizing machine and picking them up 80 at a time. *- . =~ -
" The point I have tried to make in showing this is-that I have
tried to stay away from the big automotive companies, the big
spotwelding .lines which are typically what you read about in the
press. I have tried to show you where the machines are in applica-
tioms other than automotive; and you can:see that they spread to
virtually everysector. .t - o=l o
‘Now, the robot revolution; in my opinion, is largely brought -
about by the discovery ofonethm%ﬁ' two parties; one party being
the press, which is having a very good time writing about star wars— -
and robots. I have been ir the robot business almost 13 years. I-
started when you couldn’t give them away, and I am really glad to
see all the press. - - - - - Sl
_Second, a group of people who have discovered robots is the man-
ufacturing management, and where they discovered it was in
Japan. When they ﬁnall% -‘woke up to go overseas and figure out
how in the world could they bring these products into the United '
States at such low prices and yet afford the freight and the duties
+ und everything to go with it. - = - ) R
* I like to use an example abgyt,,unqmglémenf;—?m« thousand
robots-wilk unema]])loy 800,000 people, and I have said this in front
of labor groups all over the country, and.I get a big smile at the
end, because the 10,000 robots that were installed in Japan in the
automotive industry have had a hr%e impact on their ability to
import and take away 30 percent o
300,000 US. workers.-~ . - . . . .. .. Lo .
The point I want to make in closing is that the United States has
no curb on this technology. We started it in the late fifties. We are
just now learning to use it. We have exported it. We are ahead to a
certain degree. in sensor base technology. But the thing that is im-
ortant is that every single process that you saw.on.the slides is
ing done in France, Germany, Spain, Japar; all the Far East,
and Middle East, and it is an applications race. It is a race by na-
tions. 1 attend international meetings where they fight to see
which country hosts;/the next big international robotics conference,” &

our market, and unemploy

and major ole sit around and brag about how many robots they -

have got instafled because it is a national. prestige. A .

It is estimated;,gg,ih,é, year 1990 world ?@ucticn,gfgnd@t@
robots will be roughly $9 billion to $10 billion. We are estimating
that we may see $2 billion to $3 billion of that market in the
United States., The. reason it is so_low, when you stop_to consider
that we are one of, the largest industrial nations in the_world; is.

e have got the traitépeople to cope with ih- —

that T don’t think
. ‘(I .
; \
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* stalling this level of @ﬁéﬁiﬁéﬁli don’t think it is that difficult. I
believe our schools aré responding well. I think there is a lot of-

.
~
N

. very good work being done between. labor and managemeént with /

regpect to retraining. . - .
 Take the example of whether a floor sweeper can become a com- ,:/
puter programer? No; he never will be, but he may be‘a robot pro- /
grather; and the machine operator may be the line foreman, and”
“the line foreman may. be the electronics technician; and, the elec-
tronics technician may-turn into a computer programer. It is a/gen-" *
eral spreading of the wealth. It is an upgrading, just as we have
seen in the computer industry and seen in the-machine tool indus-
~try;andsoon. - . - - . @
- In closing, I would like to say that while I appreciate the oppor-
tunity to make our point, I think the important thing that we have, .
to get across is that it isshere; it works; we don’t have to‘research it
to death; we have to-use it; we have to find ways to give companies
. incentives to use-it. Small business in the United States is not the
~ fair-haired cousin of the big company like it isinJapan. == ==}
. Small business. takes a direct interest in the automation they- -

~buy. It is a major investment for them; and I don’t think it has the .
kind of displacement attached to it at the small business level that .
it-does with.a' large company because people tend to serve.across
broader lines, and I believe that it is absolutely a vital technology
to our-future; and I thank you. o S

- Mr. BeperL. Thank you very much, Mr. Wejgel. ~ .- - .3 .

.. Mr. OuN: Mr. Chairman; I don’t really have too many questions -

for the gentleman, but I would'like to make just a statement.

.. 1 spent about 30 years of my life in industrial automatioh with -

the ‘General Electric Co. a5 a user of automation and a designer

and seller of it, and would like to make the ebservation that the - ¢

advent of robots has been .an extension of a process that has'been '

going on for probably 50 years in ind@stry; of gradually automating

- and: doing things more- mechanically, to lower the cost of doing

them; and*to-get the benefit of generally the higher quality that:

results from that. ‘ - -

. .1 think that in the period after World War II; our American in-:- .
dustry moved very strongly in many respects toward automation. >

We didn’t call the machines we put out at that time robots, but
- many of them were a very similar technology. They were things

that picked up parts and moved them someplace, and put them
down. They were not as sophisticated in terms of their degrees of

freedom and their flexibility as the present type of products; but -
they were nevertheless the same general idea. . - .. . .

_Let me ask_the gentleman whether you feel that with the advent
,,,,,,,,,,,,, ‘which requires, of course, a com-
puter programer and service people; and quite a few jobs involved
in making these' robots. There is a huge market for them through- ..

- out the world and the United States. Whether you:feel that even.- ;. -
. though the robot itself, when applied, may replace’ human workers~

of this new stage of agtgmgtigg;

in that application, and. whether the net result of all of it, when
you consider the’ servicing gnd the making and the computer pro- .
. graming and the broader application; whether this really does rep- ..- :
. resent an opportunity to'increase jobs in the United States. ~ - .



-

 Mr. Waiser, I think there is a good possibility that it will: I think. -

n s

‘that at a minimum it is going to equal itself out:: When we look at
: roughly 6,800 machines installed now after 22+years, that is not a

- very big record to brag about; but I know_that we have consider- . -
ably more people in the United States addressing themselves to . -

" .robot kinds of thihgs, other than 6,800 people.”

24

e

.~ _You see, one thing that you ought to-be careful of when you get

- __If we were successful in putting-in. 100,000 machines by:1996, my
estimate;, and the trade association’s estimate is that we would

probably have generated about 350,000 to maybe 400,000 jobs, and

those jobs would be
neers, research peo

user level you would

.turing prgcess peop

;" spectrum to the ot

- Thank you.

Mr. Boehlert.

Mr. Bognresr. Thank you, Mr. Chairman.

much be awash. .

everything from salespeople, applications engi-
ple, field service technicians, and then at.the
have your main_ten’anbg%plé _and manufac-

le. You can read estimates from one end of the
er, but our estimate is that it is going to pretty -

" think we ought to look at robots'as a jobmiaking opportunity as
well as one which changes our jobs. . ; - T

Mr. BebeLr. Thark you. _ T -

P - -

. Where is the principal research being conducted in robotics? Is it
the university community, in tfxe private sector; or 13 there a com-

bination of thetwo? . -~ - .~ - -. - . -
‘Mr. WeiseL.'I think we would say more in the research commu- .

. nity at this point. .

Mr. BoeniErT. Funded where? By the Bureau of Standards? .

_ Mr. WEisgL. Some of it there, and some by private consortiums.

A team of 15 companies would teant up to sponsor a research pro-

gram. But the amount of research that is going on isn’t near the
magnitude that you might suspect: : '

' Mr. BoenLERT. Do you have

Nr. Weiser. No, 1

any figures-on that?
don’t: S A

Mr. Bepeir, Would the gentleman yield? -~ .

- How would our research compare with that of-

~ Germany or some of the other industrialized companies? .~
_'Mr. WeiseL: I think .that against Europe; we are gertainly put. .

ting more morigy back into technology than they are.” . . .
_ In_Japan, I am concerned they are just throwing: people at the
development of serisor technology and more sophisticated robots; * _

% all these figures thrown akyou is, that the difference in the way

*, Under the US. definition, wg ouly accepted reprogrammable ma-
chine that can move from. jobMiagjob

Japan counts what they

Y

. "'Mr. Ouy: I would tend to agree with that, Mr. Chairman, and I - -

robots and what the United States. . .

counts as robots because you are going to get. ﬁgu[qs,_yvhére,yoii' .

will see that Japan has 60,000 to 80,000 machines installed. Well -
what they are counting is a very simple air cylinder: tﬁat moves in

and goes back and forth _ *

and isn’t dedicated more to a

process. So, when we break down what the real Japanese numbers

- says we believe they have about 18,000 machines installed, which is

still better than two times what we hive.

-
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. They have been S0 good 1nstallmg machines because they have
-taken the. a(g)proach they want to keep it sippple, and the majority

of the 18,000 machines are fairly simple devu:es, two and thiree axis
arms’ that go in and dg fairly repetitive tagks. In the United States
- we have opted to go the more sophistic route:’ the bigger com- _

) 'puter ~the-more axes; and So on. We are just now learning that you”
don’t need all that. As our user base, the manufscturing base,
learns more about the technology, we will see a trend in this coun-

try to go simpler. in the machines, and I think we wﬁl see & dra-
mat1c increase in the usage at that point.
. Mr. BoenuerT. Let me; tell you, tgcey are beatmg us inr co
" technology too. -
Mr. BEDELL. Apparently, you do feel that they are puttmg muc
more effort int6 the computer technology?
Mr. WEISEL. Yes; I do. .
"I know Hitachi -took 500 software and’ hardware engmeers w1th
- -the balance ‘being very “heavily slated toward software, and put
' thém ormr robot projects alone, .and ‘said, “Here, . these are’ the
pro_-lects we are going to vyorquri
Mr.  BoeHLERT. I would.conclude by what you are saymg there
: ._that not having information' on what we dre. doing in terms of

dollar volume that you reaily feel that: it is 1n51gmﬁca:nt and there-
fore inadequate. . \
'Is that a fair statement?
'Mr. Weiser. I would say that is falr B
« Mr. BoeHLERT. Do you have any comparlson figures on robot
error versus human error? . ,
Mr. WEIseL. No, I would say—— .
Mr. BoeHLERT. Let me tell you what I am arrlvmg it
‘Mr.. WeiseL. OK. I am not sure that 1 understand the guestlon

I |

Mr. BoeHLERT. Oh, about 5 or 6 weeks ago, the New York Times ...

Sunday business section had an outstanding article on the Toyota

€o;; and in that article it was pointed out that 85 percent of the
automobiles comiiig off the Toyota asseinibly line are defect-freg;
whereas the average automobile coming off the American assembl; y
line had 7 defects. Within that article, 1 seem to. recall, there was.|
some mention of .robotics being used extensively in.the automoblle
manufacturing, and then what you have told: us, as. you just did,
that 10,000.robots displaced 300,000 American workers in the auto

'mdust% scaresthe hell out/of me: It should scare everyone.
'EISEL. Yes. -

. Mr. BoEHLERT: So, that is why I am getting back to the human
‘error, versus the robot error. . '
. Mr. WEeiserL. 1 have toured the Japanese auto plants prefty well,
and I would.say that thei,'1 have got their seven errors too; it,is just -
that they are catching them farther down. the line mstead of the . .
final count,at the end, because they build in this, “Let’s all get to-

gether and i igure out where the errors are in stages?’

- Where they have automated it wasn’t directed specifically at get-
ting the juality up as much as getting the labor out, .
: wgl go over there; and you will see the arms that are fa.lrly :
, siiﬁﬁle arms that are just picking up engines from here and setting
. them down. Well our. %e;gw e have tended to laugh at that; and say; .
“Well that is not a g robot job.” We are: stlll domg it witha™ ‘

‘1*?
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$30,000-a-year plus fringe labor, and they are doing it with a
%ilj()ﬂﬁﬁiﬁiyééi: device that pays for itself overnight, and it works for -
_years. - o et
So; when you go through gﬁ is actually kind of frightening to see -
how.few people they have;.but yet they have got them. They are all -
at the back énd of the plant working on what_they are going to .-

automate next. The bodies are there, but the headcount is ‘what

uct line; it is back up in engineering. _ :.

" Mr. BoenLert. Thank you very much: . | . e
i ,Mr. Bepew: Thank you very much.- ‘ e D
. Mr Bilirakis, ___ .- |

goes against the product. The product cost is not down at the prod- "

_ Mr. Biras, Mr. Weisel, you are président of Prab Robots, Inc. .
In summary form, what does your firmdo?- . -~ . -
Mr. WeISEL. We started in 1961 ds a small manufacturer ‘of metal:

scrap conveyors and scrap processing equipment; and we began in
the robot business in 1969. Today we are probably 65 percent fil-

. tered dollar volume robots, and we have the second largest n- -

~ stalled base in the country. ° e :
- - Mr. BiLIRAKIS. Manufacturing robots? -~ - . . 7
Mr. WeiseL. We mianufacture-robots, yes, sir. . ° - - _ [
iMr;,, BiLirAKiS. Are all of your robots manufactured at your
plant? . - - : : o
-~ Mr. WEISEL. Yes, 8ir.

‘. Mr. Biurakis. By Americans?
Mr. WemseL. Right. ~ - . o0

_ Mr. Biurakis. Where do the component parts that go.into

making up.that robot come from? . ; -

. Mr. WeseL: They come from the United étateé,wihéw?eabpyt
40 or. 50 subassembly suppliers that supply equipment to us, and

we have literally hundreds of component suppliers. - . .
Mr. WEisEL. We send our Prab robots out with an American flag
. on it, which says, “Made in America by Prab.,” ; -~ .+~ - "t -
We have the United Steelworkers, so if you—— -~ .. ..~ . _
_ Mr. Biuraxis.-So, would-you say that s indicative of the indus-
. ity in general, that all of the parts; all of the raw materials, and’ .
© -all of the component parts are made in America? - ' . .|
~ Mr. WeiseL. I would say that the manufacturers who are manu-
facturing in the United States are using primarily U.S-built equip-
ment or parts. The thing that bothers me, and bothers a lot of the"-
. United States manufacturers is so many large United States corpo-

' rations_have rushed to Japan to bring in their equipment; and I :-
" ‘think it is a big Tréjan Horse. . ® .~ . . .
"1 think the Japanese have established ifidividual beachheads in
large corporations to help get into the market; they don’t make
any bones about it. They waft 25.percent of the industry by 1985

‘and they intend to dominate it until about 1990." - -
" Mr, Boentert, Would the gentleman yield? =~ . ¢
“- " L'am supposed to be at another hearing.at this same time. The
Siibcommittee on Science and Technology is-dealing with the sub-
ject of strategic materials. Would strategic materials be involved i1

‘all your production, or’is it generally the materials that are easily -
found and would not fall into the category of being strategic?
.o 7;/ . i . _ ., N . . . . .
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Mr Wmsm.. Can you glve me an example. of what ‘woui
strategxc ‘material? - . o
m-nmrUramum i I A
—MrWi:iBﬁi..Oh;OK' ;
"Now, we are addmg the 7exot1c matenals " . i
Mr. WEIsgL.- jox coe T
Mr. BoEHLERT. Not domestxcall avaxlable? N e
-. Mr. Wrsgr. No, you might find a very- few gungber f 'robots
built each year that woild go into dclear applications. where you
need some exotic metals; but it is ko small-that it ig less than 1--

Qa\

. percent of what we a!e,d, o
. Mr,, Bomn.mr Just out o cunomty, how many people does S'our
ﬁ:me ploy? S L
Mr. WEiseL. We are at about 200. s o N
MrBomnmrllhankyou Co L i

Mr. BiLirakis. I have no further questlons, Mr Chmrman
Thank you, Mr. Weisel. } .

" Mr. B,EDBLL- Thank 3 you oL Crn - .
- Mr..Schaefer: ) R C
) Mr SCﬁli:iﬁt Have you’ done any cost ana;lys:a as far as insur-
_ f in replacing some of the more hazardous jobs with the
;use of robots or is there anything that has shown a drop in insur-.
‘ance costs due to the fact that we have fewer down tlme, loss tlme, .

accidents on some of these.areas?

Mr. Weisgr. That is an excellent questlon, hnd we -are gnable ;g
get a_handle on the answers. Insurance’ companies know how to .
charge you because you may have a risk, but they don’t know how .
to give discounts when you get rid of them. It is very difficult to get
anyone to commit what that might be worcth. We are learning what
it 1s worth when you lose an arm, or_if you lose @ life becatise of
our product liabili t;yksrtuatlon There is just no way in our account-
ing structure to take an of the mtpwagcg@t It-is an overhead
number that is there; and I don*t think a plant that is fully auto- -
mated has any less. msurance premmm tlfan the. plant that em- -

pliﬁ': 100 workei‘s,, o
: ut there stlll has- to be fewer loss tlme accrdenj;g

in some of theoe reas, and it would séem to me that would faltin

S

o

Mr WEIBEL ‘Yes, it woglfd_fi R L
ith a dropoﬁ'm msura:nce Ll e
: Mr WEISEL.- I kitow that ‘affiong our memllershxj), ‘there are a:.. -
;numbéi' ‘of robot_manufacturers whose robots who have lost ‘arms,
and you could . certam.’[i equate. those to setual lost human arms.
__How we tie that back, I just don’t have a good handle - on tﬁat ,
Maybe that is somethmg “we ought to work on thoughiﬁﬁ e “
Ar. BILIRAKIS. Would the gehﬂeman y1e1d fora moment?
Ml‘. . Gertanrly SR
Mr. Biumakis. Mr. Weisel, you' menhoned product habrhty Has -
that part of the law extended to robots? - :
Mr. WeseL: Yes. Yes. e
. .Mr. BILIRAKIS, At this pomt?'“'""jf c
- Mr. WEBEL. Yes. -~ '-.. .
Mr Bn.umxxs It has? _




Mr. WrmseL. Yes. = - o« ..
- Mr. BiLizakis. In the sense that liability is.going back to whom?
To.the manufacturer of the robot? = ___ . - T

Mr. WiseL. And the people that s0ld it, and the people that in-

' stalled it, and the people that made the brochures? It ig as wide- "

 ‘spread with us as it is everybody else. "~
- Mr. Bruraxkis. All right; thank you, sjr., e IR
'IR%L 7SCHAE’::EFE:”R. No further ijﬁéﬁtibﬁé? L - ;
amk you: - - "% - T
_ Mr. WEiseL. I might add that the safety record of robots is redlly

-outstanding: We have never had a loss of life-in this country: - -

There was agjapanese worker who lost his life, who jumped the .-

hazard enclosure ‘and got inside and was monkeying with the ma-
chine, tripped on one of the limit, switchés, and the. robot .pinned
and killed him: But in general, the robot manufacturers are. very
cognjzant of safety, and our trade association has a strong commit- .

ment with the safety committee that is setting standards at this-

point for installation.  ° - : , e
- Mr. ScHAEFER. Thank you: , L e
Mr. BepepL. Thank you. —

%

‘ 1 ou. .- L T :
.- One of the concerns that I think generally exists is the percep- .
tion that the Japanese have moved ahead of us in terms of the au- -
tomation of their automobile-factories, for example,and that they -
now have a lead on the number of manhours: required to produce

an_automobile compared to the U.S facilitiés. " - . = - =~ .
Do you see with the robot advancement and coming on that that

-gap is going to be closed between ourselves and the Japanese, or do '
you see it staying where it is; or do you see it'mdenmg'.’-.Appalfqnb- ‘

ly, they are going to be producing more robots than we are.

‘Mr. WeiseL. Right. I think it is going:to

. be'— '. - T - I
+-_Mr. Bepeur. I am not just talking about automobiles;:I afn talk- . .

" ing about our whole industrial fabric. L
Mr. WEeseL. I believe it is going to close; and I' believe they are

~working as hard at keeping it a widespread comparison; as we are
trying to close it. - . ) ' b

" They have 140 manufacturers of robots, and they are starting to

have a shakeout now. We have 30 to 35. Because of their downturn

at this point; they have chosen the United States as the big market

.they want ujgetmtb,ﬂ P
"Mr.. BEDELL. You are talking about this big market of selling

robots here? . ... = . : S . SRR
Mr. WEISEL. Yes; sir.

-

I see the automotive industry moving very aggressively to try to -
the

“catch up with implementation of rabots. I see the textile industry
" moving very quickly to try andembodgamore robots, so I think one
of the things that has happéned is that the Japanese have been

very gracious to us. They have opened their factories. They gladly

Host our tours; and we send vice.presidents of manufacturing, and.
plant managers over, and we io through, and if they want to take
in what they_see; they come ba

have learned that they:haﬁvggot to automate. . © " .
- 1 was recently on a tour with about 40.U.S. executives. who were
all manufacturing people, and about a third of them walked out

- TN . - ; o

ick with quite an education. They - .



\\ o e

' : N TR 2o . - - --
and said, ‘Well, that is not.so mvh; we could have doneithat 10

. yearsago.”” - A\ oo - W o - o oo ST
- Well, “could have done” is the kiss of death; and T think they aré
wakingup. - 0. . - T
_"Mr. BepeLL: You said the downturn? Are yoti indicating that ifh.
Japan. the robot industry is finding that they can produce more.
than they cangell? \'~ "~ Sl I

. Mr:Wgser. Yes: - .\ - . - _ Y L

.. Mr, BeDELL. You indicated that in Japan they are putting forth

significantly more research _effort on robot improvementg;.and you . .
-indicated further that in 1990 you ,thlgght ‘we would have about-20 - -
percent of the world robot market: How does ithat compare with- + °
tHe percentage we have today?. . .. ' - - . - .o
_.Mr: WeiseL. Today; the world dollar volume of robots shipped in ‘
.1981 was about $1 billion, and the U.S. market in 1981 was about

" $160 million; so we were about 15 or 16 percent.  *~ - = 7
_-Mr. BepELL. About the game. So you think we would maintain -

“about the same position? >\ ¢ . - - . .« - |
- - Mr. WEiseL; I think so. I might add that one thing that is very

,,,,,,,,,,,,,,

important, particularly for small business is that in Japan, there is
"a national  leasirig. program. for robots. They have identified the
robot as a key element in getting their productivity up and keeping

their _labor costs down, which_helps exports of course. There are.
very low interest loans available to small business'ini Japan if they. -

[

apply that toward robots or. to other forms of automation. == _
The other thing is that:there is a joint revenue share on R&D. I

‘am not exactly positive of how it works. We cansend a paper down
on it. We have a writeup. on 'what'they' do, whege the Governmenj
will share in the funds that are required to put a rébot on a new "
-and untried application. So if they are plowing any new ground,
. -the. Government_will back that with about a 50 percent credit of
jj(ime' kind. Also the robot in Japan has a fasger depreciation sched- -
o ule, B S SO
- Mr. BepeLL. Their robots wéuld depreciate somewhat more rapid-
ly, would they not, because is it not. true that ours are more com-

) -Plg; and therefore are easier to program for new m.xks than theirs
are? . St SN e
:Mr:. WeseL: Well; I think the depreciation schedule is set with- - ...
“out an _eye toward the complexity of what you are trying o depre-~".,
_ciate. -It is capital equipment, and it has got ﬁ"ﬁié‘d number of -~
years. - .. . — - - - - : E . a -
Mr. BEDELL. Would it b

jobs generally'than it would Japanese robots; Wh.tih"tehd to be sim-- ', o

o easier to program them to do different

pler and for more single-purpose types of things? { -, -
" 'Mr: WEiseL; Yes:. That istrue:: . : =~ . .V RO
'_' Mr. BeDELL. If there are no other questions, we appreciate very

-much your testimony.-. - .- SN .
" Thank you for being here. oL T

. . Mr. WeiseL. Thank youverymuch. .~ - ° =" -~

" “*Mr. BepeLL. Qur next witness .is Marjory Blumenthal; ‘who is
Project Director in the Office of Technology Assessment. = ... .. -

. We appreciate what. OTA has_done ifi helping us, #nd we look -,
forward to your testimony, Marjory, and if you.will:also identify N
the person who is with you today for us.— - ===~ . . ' .

LI -
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" ble automation may affect employment. ..

' - people’ and equipment

o« v T R

A

TESTIMONY OF MARJORY S. BLUMENTHAL, PROJECT DIRECTOR, -

COMPUTERIZED MANUFACTURING AUTOMATION; OFFIGE OF.

TECHNOLOGY ASSESSMENT, ACCOMPANIED BY FRED WEIN:

GARTEN, MANAGER, COMMUNICATIONS AND INFORMATION
TECHNOLOGIES PROGRAM, OFFICE OF TECHNOLOGY ASSESS-
e oo DO TR T :

Ms, BLUMENTHAL. Yes, with mé today is Fred Weingarten, who is

~ the manager of the communications and information technologies @
. program at the Office of Technology Assessment. - L

T have submitted written testimeny for the record, and I am pre=

pared to provide a‘briefer-oral statement today: . . - .. ..
My written and oral testimony draw. on the contents of the. OTA
. technical memorandum published on March 18, .. . -~ . '

The full study, to be cornpleted late this fall, will describe. progra-

mable, automation. technologies and.their developfent trends, dis-

cuss -industrial_structure and .competitive conduct issues, and ad-,

dress a zet of labor-related concerns,, including potentials for em-

ployment change, likely change in the working enyironment, and ’

implications for education and trai R ce L
‘Before addressing employment #halysis issues, let me explain

what j&éj@é@b?jg@pu@;iﬁzgdggnufactming automation; or pro-
gramable automation. Those ‘are umbrella terms that refer to a _

family of technologits used in manufacturing, including not just
robots; but also (computez-aided,déji@;j@ﬂ"céiijpu@gaj; ed manu-
féctiji;ihjgcpjﬁpptér;a’idedfprocess planiiing; and a variety of auto-

" mated materials handling; storage; and retrieval systems. We at
-OTA have not yet completed our own ahilyses of the_lpotentiél em-

: ploym'ent'-i@pactsl‘df,prbgi'éiiiéblé?ii@iﬁjﬁtiéﬁz ' - -

" However, ou? preliminary work included ™ a review. of how:. suic ,

_analyses are typically made. We concluded from that reyiew it is
‘extremmely difficult to evaluate how the expanding use of programa-,
“Also, it does appear that many of the forecasts publicized in the

.business and -popular press. are- unrealistic, and. such pronoun
m@nt@,;si’fh@i;ld be -regfived warily. Most olf the. many ﬁpgig@,,@ré
casts of programyable automation employment impact appear
stem from one or_two._approaches, what we_have called tlgé “engi-
neering approach” and the “economic approach.”. R ,

Cused.. -

There are q_ften ’prdbléﬁis'; with'.the "way both apprﬁ’a"chfeé are

U The engineering approach for estimating employment impact in- -

" volves describing what automation technologies can do; and com-

paring those capabilities with what people can do. While such anal- .

~ ysis:is needed. to appraise employment impact.. available forecasts
suggest that one-to-one comparisons between people and machines

are overemphasized. This can cause the potential for automation
" technologies to perform tasks that are never or poorly done by

. people to be overlooked: :

" Or, there may be a focu on technically ideal combinations of

siderations that shape observed employment patterns; ard~engi-

*neering estimates are easily confounded by .errors in projecting. -

- technological capabilities.

[ o e

hich_ignpre the. complex managerial con-



- - Economic estinfétes of employment impacts rely on quantitative ~
- .models of the workings of the economy. They explicitly account for -
. many influences on employment; not just technology but prices,
. consumer preferences, labor supply -trends ‘and- other fectors. Be-
- cause they are comprehensive; economic estimates are valuable for
studying overall industry or national employment patterns. Howev- -
- er, they are generally too aggregated for evaluating employment
. change at the company level. .. -~ -~ T " " \
lthough. economic estimates draw on engineering estimates, lg

is uncleax: how: well ,,th,,ey,,@g@e,;ch@gg,m,,eqmpgent;@@@
.ogies. Partly this is because they project future capital sto'ck.from\
past_descriptions. of industry’s products and investments, It'is also| -
. partly because adequate data on requirements for materials and on \ . .i
- import. levels, capital intensity, and' other measures of how new |
- 'technologies affect the economy are often not available. Another | .
+ problem ‘with economic estimates is the use of ‘past staffing "pat- |
terns or occupational profiles among industries to. forecast employ- i
- ment. Again, this is a problem reflecting inadequate data. - - " .}
- - Moving away.from methodological issues, I would like to com-
- 'ment on how programable automation may affect employment: . \
- First; it is important to recognize, as_has already been said this. - -
morning, that programable automation is ot new.. .. . - .
The_technologies were first introduced in the late 1950’s and -
_ early 1960’s. However, the limited levels of use today suggest that
| . significant employment change is ndt an immediate problem. Con-
* sequently, now is a good time to examine how these technologies °
may affect the work force. . _ .« _ T EE
_ Second, the employment effects of programable automation will
-stem from its distinctive attributes, including the following four: .
rst, there is the capacity for information processing; as well as
' physical work:—~. - - - . . _ T
: econd, there is the capacity for quality enhancement; which is.

. reflected in various claims about the précision and the. reliability of

equipment and systbms. e R

" 'Third, there is reprogramability, which enables programable au-
tomation to be used to produce a diverse mix of products. . . - ..
And fourth; there is the capacity for directly hfﬂnng production . .

. and support equipment andsystems. ‘.
. 'These attributes will influence the.costs; types, and amounts of - ©
'products made with programable automation. They will also influ- .
ence demand . for ‘automation products. These attributes gxplam .
‘why "programable automation, unlike conventional automation, is'
likely to affect all Rypes of employees, including managers, profes- - .

- sionals-and technical workers, 2s well as production workers. -

" Third; and finally, programable automation may" affect employ-

- ment by giving rise to changes in the organization and. manage- -
ment of production: These changes may occur both within individ- . -

. ual facilities, and between facilities, even between countries. Such, .

I 7 that programable auto-

nment or the qualitative as- -

~ organizational changes may shape
mation_influences the working enyiro

- pectsofjobs.. - -\ s e

-+ We have not completed our evaluation of how programable auto-
mation may affect industrial organization. L

. . o . .
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~ However, we.can make some tentative statements about the po-
tential for these technologiss to affect small businesses: Programa:
‘ble autornation offers the potential for ‘improving the competitive

prospects of small businesses insofar as it is well suited for produc-
ing products in limited quantities; and it is cheaper to convert from.
producing one product to another, using programable as opposed to
dedicated equipment and systems.. Also, to the extent that produc-
ing programable automation émphasizes development of specialized

Ing programable automation emplasiZes | : . y
so%twar : and applications engineering; activities that rely primari--

ly on having good ideas rather than fixed investment, significant
small business participation is possible. - .. . . § - -
To ddte, small businesses have been involved in sugplying both

relativély small and unsophisticated automation prodikts, as well
as relatively sophisticated and specialized automation products. :
_ Finally; let me close with a few comments. on_education and
training issues. In research to date, OTA has identified several edu-
cation,] training; and retraining programs relevant § the produc-
ion and use of programable automation. - - TT

Such programs are sponsored by indusiry, labor organizations,
publig-school systems, technical. schools, community colleges; engi-
neering programs; and CETA-funded programs. In addition, OTA

red ‘a survey of 506 programable automation users, produc-

form of programable automation, but only 22 percent spon-
sored or conducted relevant educationgand training. In contrast; 93
percent of producer companies providgd some instruction to their
customers, primarily through single fourses. Very few provided
graduated series of courses for their customers.__.______
any questions about appropriate curricula and targeting for in-
ctional programs remain to'be resolved.. = _ .-
__Although the availability of such instruction is growing, current
- views of represéntatives from labor; industry, the educational com-
~ munity, and Government are consistent with other indicators' in
gesting that, training and retraining requirements for program-
able automation are at this point poorly defined. . . .. o
. Moreover, curriculum development; change; anq delivery, are not
- o prpceeding in a coordinated fashion. . ... . oL
is concludes my oral p.esentation. I will be pleased to answer
fly questions. . . . - ] L
Mr. BepeLL. Thank you very much. B
Mr. Bilirakis. - - o

Mr. Bruiraxis. No questions. - R
N

Mr. BEpeLL. Mr. Schaefer.

Mr. ScHAEFER. I have no questions.
Mr. BeoeLL: Thank you,- . . ST x
Ms. Blumenthal, if I understand your testimony correctly, you in-

dicate that there is more. to the change in/automation than simply

-

i .

obots. There are other areas-as well. i
I8 that correct? __ - o
" Ms. BLUMENTHAL. Yes. . ' | . oo
- We are looking at corgguter_-aided design; -computer-aided manu-
facturing; computer-aided process planning; automated materials
L : o H
/ ‘L

~———
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;handh..g, storage and retrieval systems, and often these techriol-

ogies are used in combination.
_ T.think that when Mr. Weisel Yeferred to the use of robots for
loading and- unloadmg of machine tools, that was one example of

- how. different types of automatxon technologles may be used. in -
~ ¢ombination. ..

Mr. Beperr. Now; are you looking at all those vanous aspects"
‘Ms. BLUMENTHAL. Yes.

Mr. BepzeLr. Have you been able to do anythm to determine the . -

have any answers to those questions at this point.
; Mr. 9BEDELL Do you expect to have those at some t1me in the
uture? : L

Ms. BLUMENTHAL. We hope tol yes. Wé aim to .,omplete our study

:.1ate this fall, 'and at this point we are still gathenng data and con-
tinuing with our analysis.

Mr. Bepesn: And you hope that would mclude some mdlcatlon"
Ms. BLUMENTHAL. Yes; we hope to come up with rang
Mr. BepeLL, We are talking about something that i gomg to m—

‘crease jobs or decrease jobs, or leave them the-same?

3LUMENTHAL. Well; I think that as we— oA "—" <
Mr BepeLL. Total labor really, ratherthanjobs. . - .}; |7

‘Ms. ‘BLUMENTHAL. From what we have- seen .already there is a

_difference between job displacement and unemployment, and they
" den't_necessarily correspond-to-each other; one toone. . *~

For example; druwing on Mr. Weisel’s example, there are cases

‘whei'e _machiné. operators were dlsplaced but they had new jobs as
inspe tors or packagers. i

) in a way that gperatorfs ;ob has dmappeared but there is &
new job into which an existing indiwvidual has moved, and that indi-

-vidual has notf, become unemployed. I

Mr. BepeLL: So; you will be lookmg at that" . /
Ms. BLUMENTHAL Right.

We expect; given dlsplacelﬁent ‘that may occur, _some—but cer- -

- tainly not all—people may. shift“mto new jobs, either within their

~ moving much more rapldly in:that direcijon

\',Y

. companies or elsew. here, without people being mvoluntanly unem-

ployed. F.owever, there is also a question about what happens tb

andthat is the part that is a little bit harder to analyze. | _
Mr. BepeLL. For all 7of,7hlstory, we, have been moving where it

reaHy requires fewer man hours or work™ hours to produce -any
product. I think we have seen that. It is my mgressmn that we are

people-who would hive had the fobs that might have been"created :

than we have in
the past.

‘BLUMENTHAL. In terms of the actual productlon work cer-

‘However, although some of these trends are also redu r the'
white collar elements, it also seems to be the case that_additional

placemient and where those people would . -
picture; not just robots, but the total pic- = -

"Ms. BLUMENTHAL. We are trymg to. look at.that; and we do not

&

- tainly the technologies that we are looking at or other trends are
* reducing the production labor input. ‘

sources of that kind of- job;: of éngineering jobs; managenal jobs;

sales Jobs and so forth may be created

-

v .
- . et - . . - )
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i . . . . <
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I think Mr. Weisel gave an_indication ‘of how 350, 000-400 ,000
new jobs would be created. He listed primarily what we call white
collar jobs: sales, R&D, applications engingering, and 5o forth. To

the extent that the use of these technologies requires a lot of plan-
ning, certainly there is going to-be a sxgmﬁcant labor component "
for conceptual work. -

Mr. BepeLL. You do indicate that apparentll a robot itself is a

junior member of programed automation: Is that correct? -
' Ms. BLUMENTHAL. It depends on what you mean by junior. Cer-—

tamly, the technology has been around for a long time, but actual

usage in this country is relatxvely low;.. and in that sense I guess = "

~ you could say it is——
Mr. BepeLL. There are other areas that are movmg at least
. equally as rapidly, in terms of automatmn" . :

Ms:. BLuMENTHAL: Right.
: Mr. Beperr. What would you guegs the rate at which various as-

'pects of the programmable automation will come? Would you agree
r)nth tl‘;e testimony as to how many robots, we can probably expect
y-1990?

Ms. BLUMENTHAL. Those estlmates aré in the ball park mth
‘other estimpates we have seen. < .

_Typically; when 1 see forecasts on robots used and .on, for. exam-’
ple, computer-aided . design use, people rely on growth rates-of

somewhere in the vicinity of 35 percent or more a year; in growth.

Of course, you must remember, that growth is on a somewhat

smuail base; for evenu with a large growth rate, you don’t necessarily -
-end up with a large base of use until after ¢ a ‘Certain period’of time
has passed, but those numbers that were given before are mnsmt-
ent with other numbers that I have seen.

Mr. BEDELL. (Do you thmk that CAD wﬂl pretty well eliminate

draftsmen? .
Ms. BLUMENTHAL. Well in your earlier remarks you referred to

‘how the past use of tools extended people, and how robots; for ex-—

ample, may ‘displace people..

Well;-CAD systems seem to be more hﬁeiy to extend the work of
the;r,operators than robots, because you still need to have someone :
workmg at that terminal to do design work. : ,

- You may replace.a separate.draftsman who was a support peraon

to an individual doing design. In other words, without CAD, a de-
' signer came up with an idea; and someone else drew the picture;
with-CAD, you may combine the drawing with the conceptual as-.
pects. ‘The work of the designer may be extended,; or: enhanced
while the work of the draftsman may be displaced.

It that most. people who have- 1ooked at the problem do
expect displacement of draftsmen. = . .

Mr. Bepewr: Thank you very much for yonr testrmony

EMB Blumenthal’s prepared statement follows]

I3



PREPARED Srmrxum or MARJORY S. BLUMENTHAL, Pnoawr DirecTOR, COMPUTERIZED

‘Q{muuc-runmc AUTOMATION, OFrICE OF TECHNOLOGY ARSESSMENT

Good morning. My name 18 Matjoty Blumenthal; I am €he Project Director

for the assessmeft entitlea Computerized Manufncturing Automntion. EAployment

' éaﬁcﬁiiﬁﬁ; Sﬁé Eﬁe aérkpiiéé at the Office of TeChnology Asaessmen:.' Hith me

today 1& RIck Welngarten, Manager of the cfmmﬁmugxona and Inf_omtipn /

Techiiologlea ;’i’-ogim; . . 2

' My remarka today are bnsed on the content. of an OTA Technical Hemorandum

. entitled Automarion and the Horkpldce. Selected Labor, EducationLAgnd Traini;g

Issues, This technical memorandum; published in March, is the first product

of the ongoing'assessment just mentioned. The assesument itself was requested
by the Joint Economic Committee, together with the Senate Committees on Labor

PO

and Human Resources &nd Commerce, Sc e, and Transportation, and the - . .=
SJBESE&E&EE on Labor Standards of the House Committee on Education and
1-;.;56;. It will be completed this Fall.

© Computertzed nanufacturlng--or, more simply, programmable automation--is

an umbrella term that applies to several types of nutomated eqqument .na

‘\
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systems that 5§§§ on E;E;uiiii, including robots, ﬁpmputer-eided delign or

CAD, computer-aided ﬁiﬂﬁfEEiﬁEiﬂé or CAM, computer-aided proiian planning or

* CAPP, and automated materials handling, storage, and retrieval syu:egr. While
robots seem to~attraci®most of the attention of the media and othdr public
conmentators, “they are only one héﬁpéﬁeht of a larger get of 5&55&;@5&518
;utamie;a technologies. It is also iﬁpéft;ht to ieeeﬁﬁiie tﬁit\pie:’iﬁﬁiﬁie
eutumetion :echnologies are not new. For example. the beginnings of CAM may

be fuuna in :he deveIopment of numerically-controlled machine tools in the
m1d-19508, thIe iridostelal robots were introduced in fn?{é;sﬂy 1960s. - g
R splts 6F Chls &atly IHEFGAGEEISH, GGETaRE use of pro grasEable

automation in the Unitéd States Is naigéé; "t.he Robat I'EEVEGEE 5 'ﬁéi-iéi;

4n the United States in 1981--only a few r.enr.hs 8f & pereent of the 2.6

~ million machine tools reported by the Netionel Hachine Tool Builders'

e o
Association to be in use ia U;S. me:elworking 1ndustr1es alune_by rhe late

hd 5

1970s. Alsu, of :ha: s:ock uf machine :uols. fever than' 4% were belieVed to

be Eﬁmerically cun:rulled. Thus; even with :he expected increase in the rate

of 1nttoductiun uf progtammeble automation in manufac:uring 1ncreases, eny

imajor-impacts of prugremméble autompation on total employment and on- education ’
- \\

and :raining needs are likely to. be fel: in the future. The most immediate

1mpects may be‘e*perienced in industries such as transportation equipment,
P , may be ¢ cdustries
industrial machinery,-and electronics, which have been the first to iaﬁpt

programmable automation. {(An August 1982 OTA survey of establishments in

"those industries revealed that 40X of raspahaehta iised some ford of
BERY 3

.

At this polnt In our.study, we are anable to provide Independsnt
.Information of the maghitude and £ImIing of afiy sach

o
o
0%

9
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Tectinieal Memorandum does, howevar, discuss proceaures “For projecé g . -

nge assoclated with prograumable Wutomacion. While we

potential smployment ¢

hsve not crIcIcsIIy evaIuscea specIfIc projecEIon sEfeppCs. WE exam ned .

genersI meEhoangIcsI Issﬁés €06 help as aecide on our own spprosch. ﬁne
- -
TechnIcsI Hemotsndum slso couches on some working environment" igsues, and 1c
Yoo
.t describes the nature and modes of delivery -of educscion snd training for

persons holding or geeking jobs 1n mnufspturing 1ndustr1e§‘. These 1ssues. o
. gauging possible shifts in ski;ll requirements and resulcin; instructional
£ . .
,,,,, e 2
needs; are proper concerns nd% since substantial lead times are required for
. R . - .

- - .y

- devéloping instructional programs. , . :
Four attributes of programmable Eu'co:ﬁci;q'n are key to understanding ¢heir
s ramifications for the labor force: (1) ciﬁﬂciti foi' iii'f’dtﬁ'cib”n’ 5&6&:66516& as

produced wlch progrsmmaﬁle squmocion and cheir costs: Horeover; these

. oaccrIBuCes uIll Influence (I) the types and range of humn activicies that can

Jﬁé iépi ced by machines' (2) the types of new spplicacions p;o;iaing work for
both 'peopie and machines; (3) the types of ski d to produce and work

w.tch programmsble aucomacion'

d management of

manufacturing procebses. It 1s chrough such 1nf1uences on the role ‘of labor
- - a_ ~

in msnufacturing chac programmable automation may give rise to changes in the

numbers and sypes of people employed, and cherefore chnnges in requirements

for ;aa&siisﬁ. Craining. and ‘r/ec“ining.

How, when, and uhere progrsmmnble- aucomaclon affecCs employment and

training requirementa cannot be confidencly preaIcCea, .na are even hard £6

-

Q . ' ) », _ N - &
. . .  _3e

Xl
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projec: in- de:ail{ for three reasons: First; the design and implemencaﬁion of

programmable au:oma:éi equipment and sys:ems vary widely among users. From a

:echnical s:andpoint q;ogrammable automation comprises a se: of equjpmen: and

systems technologies that can be used 1n:erchangeably, to some ex:en:, in

' dIfferen: combinations; and in combina:ion with conven:ional equipment and

to another.

systems. The Impact on labor. however, may be qui:e differen: from one eys:em
. I

7a

§écond, :he extent to thch programmable automation will be usejtis

itself subject €o uncertainty. It wIII a "na on..(a) the rane of .}

:echnological change (1n particular; the 1ate &t -which autouatifn innovations

;;é commercialized), (b) the na:ure of Ehé E? hm l gicaI change ﬁtégtiﬁﬁasie

av oma:ion; for example, changes produc:ion processes Ehrough th ’use of new

:hemselves are a form of new GEchnology), and (c) :hiwpa::ern of :echnology

B .

le au:oma:ion is currently concen:ra:ed 10

: me:alworking and elec:ronics indus:ries, whe:her and when it spreads to other

N

in@pstries influences the gix of employmen: opportunities of ‘current and

prospec:ive members of the labor force.) These factors complemen: and :J -

infloence change in prodiict demsnd, which also affects the extent of use of

programmsBIe au:omatlon. To eaﬁ§11eate aittera wore, a}l tﬁ}éé factors will

pg%gralmable automacion.

Third, the»:raits and behavior of the Iabo f’ tce anuence whe:her

changes in® the oorkplace and che role of labor in manufacturing :ranslafe InEo

unemploymen:. For example; the impac: of labor-saving cechnologies v’fiéé

°

wi:h the rate of growch of the popula:ion and with the willingness and
s——_.___.\-

-abllity of people tg hold differen: types of Jobs. : ! L

o ¢




. In short. evnluating the effecta of 1ncreased use of progx’mmble ' .

iﬁi:omecion on employment is ekxtremely d:l.ff:l.cul:. Consequen:ly. s:a:emen:s

) _‘about the, fiitiire 1556': iﬁﬁictﬁ of ﬁrogriﬁﬁile Eﬁtoﬁétion' eiﬁeciills' on a

national level, should be received warily and’ their underlying eaauuptlons

. e RN
. e .

'fully explorea ) S ‘ S o 5'

Fatare Labor Hsrkéfaz' Stnce many prediceions of Iabor Impacts afe belag

uaae. I wotT.[a IIke to aIacuss ‘80me of Ehe uefhoas uaéé 5 ge'érifgeaflviiféi
ec

of fu ufe occipa IonaI mponifEnE.' }lIanrIcaIIy. affempfs €6 forecast
ééfaiiéé Eningéi in cceupational euployment hdve met. vith limited luc¢eue.
s h

QTA rev:l.ewa the ways in which occupationaI forecaats are made,‘ and providea
o generul comments and criticisma :I.n the technical uemo_randum._ OTA has not /

L found any methodology which 1s aatiafactory in aii';_;:{;ééié. : . -

N o e mee
Publicized eatimates of euployment change aaqocia:ed vith progrm?le

" automation appear to der:l.ve from two approaches. one "an engineering—or}.ented

app » and
. , -

cs-or:l.e ted approach., I will briefly refew :ho er

epproachea and some of their cnarecteristica.

e Engineering estim:ea ‘are based more or leu excluaively on t{hnicel
’..iapecta o; technologicel change. They are made bfy deccribing the eapabili::l.el

of new automation technofogies. projecting :I.mprovcments over tiue. comparing:

equd.pnent end syatem cepebilities to tasks perfomed by hnnans re{etlng hu:un_

teaEs to different oct:upntIons. nna aerIvIng the nuuBer of joB .

53
,occupatIon. that coula-Be easumea By new -na future vereIo-na of aus omifea

0 «- . -

' jobc requfred to produce nutom:ed equd.pnent nnd lyntema.

v
'rhe engineering approach :l.n enuly understood nnd 1: :l.s a useful first
_e;:e;) in é&Eim;Eiﬁi ESEé{:Ei;l éEEl&yTn;B: 1npact8 of programable eutomtion. e \
_However, it is subject to, _EEE',ESiiSﬁEg problems: P:I.rnt. theﬂe estimatea are
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Second because they rely on poInE-By-poInt eompa;iaonl of electronie and

'meehanieal capabilitiea with human EipaBIlIE%eo, Ehe 1 e tIal for automated

equipment and ayatema to either perform joba In -

human behavior, or to perform joba that are poc- -ono‘ or noE done at aII by .

- humana, may -be mioaed. _’I‘hia failure may result in over- or under-eotImaEIon

of job diaplaeement. o ' . -

Third, the reault of an engineering analysis is Expinall&.a_"r_enhnieally:
S B -

iae-l me of h

} eharaeteriatiea remain 'eo aEant. another source of potential bias.

Eeonomie estimatea are, made By explIcItly evaluating aeveral faetora, in
addition to teehnology, that impinge ‘of employment aemanas, sueh as prieea and
produetion levels. 'Th.ey rely on engineering ana1yaeo for aeaeriptiona of the ’

£ te::l;nologiea on induatry 8 requirementn for inputa fo . proauction,

" including labor. 'rg.é most ‘detailed e eeononic eatimates of. employment change

-—— come from EBHElo that: inElude input-output eomponenta. Projeq:iona by Ehe

'Bureau of I.abor Statiatiea, for example, are made by eombining an input-ouﬁpuﬁ o

model w;@h other models that foreeaat change 1in the labor force and/ in the

Ievel ‘and pnttern of eeonomic aetivity, and with deaeriptiona

Eéonoﬁié estipates are inherently more comprehene s "ciiiii'éiigiiiééaiig !

;'atimatleo oeeiﬁi hey rely on maeroeeonomie modeia. oeeonomie models are

o eompriaed of maEhemaEIeal e&ﬁtiono t_hat deaeribe hov an eeonouy useo ite ‘\'

- resourees to produee and eonaume goods andﬁervices.. This framework preventa ‘

> overattributing e employment ehangee to aingle :[nfluen

'
[N

B :
. s :
i iid -
: _—
.- - .
B e
-~ ! .
. 7 .
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. . -

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

“éﬁsﬁgé; On :he b:her h-nd. their high 1eue1 of- aggrega:ion render: then

. economic models :ha: projecc labor supply ana Inauscrial outpu: separa:er may .

fiot capture fhe compIex nteractions o

fhorchexa oF force

parEIprafion Ey AIfferen groap‘ﬁ within cné‘;popuilgciénp j}iﬁi‘l Bay ‘they &apture ’

differences in :he quali:y of the laﬁor force; differences which may goﬁefn:f

:he abili:y of the labor force to adap: to changes 1n economic activity‘

Seeen&; éé&ﬁ&;ié;&é&éi; tend to projecc fucure capical s:ock by cL

: éxiiéiéiéiiﬂg E;;;-;;SE'éaaaiEians and'future s:affing pa::erns-by reflecting

" pasb or current praqcices. In doing so, they may Eibs some impor:an: chnnges

in equipmen: \ech logies as we11 as changes 1n :he orgnniza:ion of produccioﬁ

and managemenc :ha: may accompany new cechnology. b S L 4
In sum, :he OTA reviev of occupational employmen: projec:ion practicea
suggests, at this :ime, that sa:isfac:ory projec:ions stiould cake.in:o accoun:

several fac:ors :ha: concribu:e to :he ditec: and 1nd1rec: effec:s of .

rogrammable au:oma:ion. ',' oL R

Working Environment. ProgrammaBIe au:omatlon may chﬂnge 6ot 'Iy EH

circumscances of uurk-—whac may Ee caIIed Ehe working environmen:. ﬁe nave

}
only begun to examine chIs set of Is sues, Eué we  are sfruck Ey 1:3.

1ﬁ§6if§néé; How programmable au:oma:ion affec:s :he working environmen: will

éE’:ﬁé oti ﬁow it 1s,app11ed. Changes 1n the ﬁaning environmenc mny be AP

s, [ S —
: . E

e . .

[ ) X -

g e




_experienced if- @k

Eslvorking tssks uy reduce occupationsl hazsrds,

;oa‘

- N —
;1. . -may change, as automate

© while incréising_use of 1deo display teminals might creatg new typea of

.problems. KIso, Ehe 1ntroduction,.of programmable automation may lead to,

changes in joB content, including task variety and. degree of mentnl challenge.

‘Education and Train g .Because it may alter the demand for different B

types ai e loyees and the nature of different jobs, the incréased applicstion

PR | ;?

of pro grammable automation in manufacturing can“trigger widespread changes In
.education and training requirements. Progrnmmableiautomation may théreby

augmenr. the effects other technologies have on the U.S. economy ana Its

-~ . ‘ TR

instructional needs, wh.ich vere documented in'a recent OTA stuay entItIed

instruct ional require

nts for people holding oF. seek.ing jobs in‘the R

manufacturing sector but it may aIso "EEessitat_e the re;raining of .

. individuals for occupations in other séctors: . '

S As new techrfologle:s_! 7such as progremble automation, begin to affeck'the

. ;'cah'o'@. individﬁis; iiiai;stry snd labor organizations respond by seeking out
(and providing) educaﬁig‘and training. We do not know. however. how mUch of~

) this education and Er ning is sought ‘of. provided as a means of adapting to )
_ programmahle automation or changing manufacturing technology in genersl. B
@ "(0veraII, we do knéw that professional and technicnl employees. ana people ) -
'Between the ages of 17 and 35 ‘tend to participate in education and training i

moze than other groups. 'I‘his is noteworthy because other groups In Ehe Inbor

force, SJCh as older semi-skilled and skilled production lIne workers, may be

lat)grer. risk when progrsmmable automation is Infroduced in their facilities.)

Ce .

31-9i20-84<3 ...
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providers. SInce ﬁhe 1960’9, lanr unions representing mnufacturing vorkers

their members through the collecf.Ive Bargaining process, reflecting

™. that the United Auto workers reached with Eord Motor" Compaiiy, General Motors .

'inscructional progrims.

- I T T : . )
o et [ PR RN . ' A}
Sy .

Private indultry is 'major provider of In rucEIon. The ﬁerican . :

Society- for Training and Development eetimatea that U S. Indu’.’sfry iiov spéndss

‘approximately $40 billion annually on education and training p-rog’iimi far

employees. They and ‘other sources also estimate that technical inst r”ti"'
beyond apprentic_eship, is infrequeqtl.y offered by companies to employeea other
than engineers and data processing persoanel. This. .ppm; o be due to the

'relatively high cost, equipment requirements, and stringent instructor ;,‘

no technIcaI or skilla-related instruction is offered. These firms

. t_ .It_IonEIIy rer on on-the—job training. which is less expens‘ve than formal

L . 1

have-taken a growing InteresE-In -securIng education ‘and . training benefits for‘

avareness of the potential impacts of technology,on theIr members. The United ° .

ALEB ii;;ii;;s and the International Assoeiation of'}iiclﬁnists are among the '

-most active unions in promoting technology-relnted education and EraInIng -

-

opportunisies for' their respective membersh‘ps. For example, 1982 agreemenfs '

-1 g

) provisions “for training and retraininx

and Intemational Harvester cont

current employees as well as those 1hid off. In addition, each contrar_t calls

.« /.

" for’ the establishment of a joint union-management employee development and

traInIng comz\ittee through vhich special i/nstructional assistance will be i .

' ¢

provid'ed to members who are displaced by new technologies, new techniques of .
/

produ Ion ana shIfts in customer preference. " Employees both skilled and o,

) semiskill'ed ate ¢o 'Erer ufiaer other prrvIanns of the agreementa and are

v T ‘ : >




O i NN . . . e

- o . N . B @& .
) ; ) S0 — L N
“ ,i,, .
| ; eIIgIBIe to pqrticipate in upgrade training designed to sharpen job skiils and
< L; to famIIiarize them Eh the state-offthe-arr of technology being utilized in
C t.:hein planes; - . - . <

E The InternationaI AssocIaEIon of HEchInI ts naa developed model contract
- ¥ AR

wianguage for irs 1oca1s that includés ”"isions for deaIing uith In—pIant

“Eééiaéi§gicéi change. The language on training benefits for example, caIIs

ffor insrruction &G?iag working hours at company expense and at prevaIIing wage

rates. Hodel contract Provisions also snate that senior employees should have.

SR R,

first claim on rraining opportunities. Other provisions pertain to training

for jobs not necessarily aSsociared with newttechnology, in cases uhere o

i "...either the new technology requires suhstantially feuer workers or present
' i employees are not capahle of successful retraining. : '

«

" of course, labor organizations and- industry’ are npt the only parties S

Ay
Y \

involved in educating the labor force and in altering instruction in responsa

' to new technology in generai and programmable automstion in particular. In -

" frmjaé& PEOEESES Eiﬁf ‘provide Instrac £1on for progr ranfiable automation.
. - . o E

' 13enEIfy he seage-of-the-are of IngEFRcEiom.for new '

L. In order €

o

manufacturing rechnology;,éln sponsoréd a survey‘bf répresé'fatives of

companies that produce programmahle automation equipment and systems;
'

companies that do or may utilize programmable automstiqn. ‘as s well’ a8 lahor

unions. traditional and nontraditonal. educational institutibns, and others

‘fiﬁiiiéi with instructional aggiga and delivery. Findings4from‘506'inter!ie;s

'iﬁ&iéiié that although 40 pescent of ‘the ;;HGESEEGEiHE plants EGEGE;E& used

b
ﬁome form of programmable" auromation, only 22 percent sponsored or conduq:ed '
U -education and training Jor the new technology. Amdhg plants currently not
: . . R L}
) ' . ‘ e ! I .
‘ . : ) . o ' 7
. C T LT e ;
o ) i T ":.
. . ) _ 6..-
. ° -, . . ee P
R .
' ) B A
O = - P
, ' . Y o - .
A 38 - . _
: ) s R .
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offering educnt::l.on nnd truining program of Elﬁs type, onIy lB percent:
. indicated uny pluns 't:o 1mp1ement: progtans 1n Ehe fufure. ' . BT
" In cont:rust: t:o the low proport::l.on of ﬁ.ms upplying Ehe Eechnology In .

] the:l.r manufucturing fucilicies who aleo sponsored und COnducEed ErsInIng fow

ppm—

T and ‘systems prov:l.de. som-tom—o?‘inacruction for their customers.‘ l’rhe*rutﬁre’
,und Bcope of the 1nst:ruct::l.on t:hese fims offer 1s .quit:e limiced. Over 80
percent: provide only ningle courses und very few provide uny sort’ of gruduuced

series of courses.r,Furchemore, only about

third of these compnnies

..I.ijaicEEEd that ;hey vere currencly reudy to 'rovide all 1nscruction chey feJ.t:

" ' -necemsaty fot production line employées. .
gramoable sutomation now presenting ‘the ‘prospect of

' 'iecaﬁse rogtam maBIe sutomation 18 only

wejor employnant and tralnilig Ehsiges, may]duestichs ssaué appropriate.
currfc—u'lx é._mi iurgecing for instr\iccionii plograms remain to be resolved..
AiEEEGgE EB& ;$;ii;$iiiii of ‘such insérucEi; ia»grauing; current vieds of"'"t

. representatives from 1ndust:ry'. labor, t:he educaEIonuI comunicy uni government:

J

ure consistent wit:h other 1nd1cucors in suggescing t:hat: cruIning und T

.retruining requirement:s for programable aut:omation are; “at t:his poinE. poorIy ,'

2 "definmven wit:h:l.n specific geogruphic ureus, programs 1n1t:l.ut:ed co nddresa

[ S e e
.

changing 1nst:ruct:1onu1, requttement:s do not 1n the sggregut:e, represent 2 .

o coordinated upprouch to def!’hing 1nst:ruct::l.onnl needs nssociuced vith new .

% oo

1nduct:r1 ul processes N

.

o . - -

considering ‘the long—range

' 1mplica:ions for 0&é& gafionuI skIII” ég__Iremen 5 mLins;mc:innaLnapathicn__

. o;. growch i.,n the pro_duction and"’ﬁs'e éf PTO; E'fmaﬁle -qunEIon. Eong t:he
—_— T p ‘

A
N
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preaaing iaauea facing rhole who provide inarruc:ion, In
how and by whom the need for rechnoIogIcaI Iiceracy will be addreased,
nge é'unaeling and inarrucrional

spread of programmable auroma:ion, are:
colum deaign procesaea' and

1.

the :ypea of short-term and Iong ra
design ‘and implemenration, inc1uding

that we would like to stress now

2.
systems needed;
3. the injtiation of appgbpriate

comoonenr of a larger

4 funding sources for curricul
specific——rhar is, occupa:ionaI

P equipment.
in esnelugion; ME: Chairman; the points
are the followlng: FIréE, robots are but one
non. Second,
Third, changea in rhe numBera of

programmaBIe aucomation phenomenon.

ﬁ#ind InduarrIaI--employmenr impacra are hard to predicr, and we lack coandence
of the conaequences of auromarion, anorher Imporcanr parr

,Ere’oniy a‘par:
oeihg cnangec in the

h qualiry of jobs.
prograns for persons who may use or prod ace’ pr ogrammable
merging from several sources, curricqum developmen:, c%

au:oma:ion are em
‘r

v

inatrucrionol
and delivery are not. proceeding in a coorainated fashion‘

curren:ly publicized.
Fourth and fInaIIz, whils new
ange,

ERIC

e
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Mr. BepeLr. Our next witness is-Allan Hunt.

__Mr. Hunt; we appreciate you being here, and we appreciate the
commitment that Upjohn Instituté has to matters.of public policy.

... We appreciate the work that you hgve done in Michigan, and cer-
" tainly, they have gét their pro ’léiiié.ﬁv L - a?
-~ Mr. HuNT. Yes, we do. S /
Mr. BepeLL: And we are most anxious to hear you. H
! TESTIMONY OF H, ALLAN HUNT, ACTING MANAGER /OF. RE:
*  SEARCH, W. E. UPJOHN "INSTITUTE .FOR EMPLOYMENT RE-
SEARCH . S o |
.. Mr. HUNt. Thank you, Mr. Chairman.. . -~/
- My name is Allan Hunt, and I am acting manager of research at

the Upjohn Institute -for Employment Research in Kalamazoo,

Mich. ¥or those who are not familiar with the work which we do—
and ‘I am happy to _see. that it does not include Congressman
~ Bedell—we are an endowed nonprofit research agency that has

~ been dedicated to research and publication on the generul issues of ' .
employment. and 'unemployment since 1945. I am sorry to have to

report that we haven’t solved all the problems: Maybe we_haven’t

~ solved any of them yet, but we are doing our best. =~ =
. We have just.completed a ‘project on .the employment implica-
tions of robotics. It was initiated at the request’of the Michigan Oc- -
cupational Information Coordinating Committee; which is the State
.agency in Michigan responsible for provic ing guidance for educa-
- tional planning, career decisions; et cetera. - -
- It reflected the keeninterest that the State of Michigan has in
~ | robotics. Both because the State of Michigan; with the auto indus-
. try; is the No. 1 target. for.robot sales these days, and second be-
cause the State of Michigan has undertaken: to secure a greater
share of American manufacturing capacity .in robots. ‘Therefore we
were interested in both sides of the story, that is job displacement
‘impacts' on Michigan's. economy; and job_treation potential of

‘Michigan’s_ecorfomy. My colleague, Timothy Hunt, and -1 have
spent the last 13 months examining these employment impacts, -

* and we have justrgubl,,ished a book containing those findings.
-1 want to say that ours is a relatively narrow tudy. That is to
say, we only.concerned ourselves with robotics, .and there is a good
- reason for that. The Michigan Occupational Information Coordinat- : -
. ing Committee wanted specific- results; and specific answers. They
wanted to know what kind of -péople; with what kinds of skills

- would be displaced, and what kinds Agféépquﬁb;ﬁlgibfeiﬁgﬁjmdg to

. fill the new jobs that would be created. So in an attempt to fulfil
' that need, we tried to define the study narrowly mxtsjcg In ref-
erence to Ms. Blumenthal's remarks, the OTA study has much-
greater scope than ours, and will correspondingly have a higher
off in a policy sense, I hope. - o

. _..But_we believe on the_ basis of our_work that _we.have seen. .
. enough to know that the high-tech hype that we are riencing
almost on a daily basis from all the media is misplaced—Robots-are
' cominﬁ they are coming rapidly. They are not coming tomerrow or
. even the day after tomorrow. We are talking about a robot forecast =
that corresponds with what Mr. Weisel said. We forecast a U.S.

i



. " 8

robot @iﬁflgtj@jgnﬁgijjg from- 50,000 to 100,000 in the-year 1990:
That makes a growth. wally as
menthal referenced. We are in agreement with that. T

.- Our forecast is based lti_p,or,l,,a number of assumptions about the
economy ‘and about specific afphcations of robots, which I will go
into; but I am not going to address them right now... . '.
 The critical thing about robots is that they represent process
technology, and not product technology; that means that the rate

of change is much less than we find in consumer goods;
__Robots are not an Atari revolution. In |

tion _to your opening statement, Mr. Chairman. Robots are labor
displacing technology in the same way that every other piece of

s

rate of 30 to 40 percent annually as Ms. Blu-

fact, I would take excep-

machinery is that we have used. Robots seem different because of .
microprocessor control, which has some fancy implications, but it is
not fundamentally different. The impact of robots will be evolution- +,
ary, not revolutionary. We think we have every chance to manage-

. this change effectively. . ' -~ . . . o4
- I would like to impress upon you the parallel concern expr

in this bearing and in the media in general, to the situation that

sional lifetime—automation &care. I

We had a halting recovery from-two recessions in;succession. We
were unhappy with the employment performance of the economy
as @ whole. Many turned to automation as the cause for that; in
the person of electronic data processing, otherviise known then as

" we had 20 years ago, when we had our first—at least in my profes-

digital computers. We appointed_a National Commission- to ook -
into this. In the meantime, we also made some gains on the em- .
ent front by the 1964 tax cut_and-other measures; and: the-

plo ( ;

problem went away by the time the National Commission had com-
pleted its deliberation.. L i
. Robots will eliminate jobs. They are a_laborsaving technology.
" We are not convinced that this is a fundamental change in the rate

of application of technology or in the rate of displacementgiggo&?_
e dis-.

* from jobs. I want to make a very clear distinction between | 3
" -placement’ of jobs and the unemployment of people; I will come
back to that in a moment. I provided in my prepared remarks some

tables showing the direct job displacement impact up to 1990; con- “-

sistent with our robot’ population forecast. Overall, those results .

- show that we expect less than 1 percent of current jobs: will be
“eliminated in manufacturing by robots between now and 1990. . . -

Somewhere between 1 and 2 percent of production worker jobs

will be eliminated in that same timeframe. Overall, I would say

those are insignificant impacts. However, there are some places

where 1 would not say that. In particular, in the.auto industry
which is very aggressively robotizing we think the implications of

the auto industry plans are that somewhere in the neighborhood of
~ 6 to 11 percent of production worker jobs in the auto industry will
be eliminated by 1990. Now, I want to be_careful in the way that I

- say this. That-is not a forecast, per se, of the eﬂzg sloyment jn-that

industry: It is an attempt to assess the impact of this technology on

‘the. job base that exists there. It,does not in

clude, for.instance, a °

separate forecast of economic recovery, a S,e}parété,,ﬁii'@jlthé'

success in repelling -the Japanese invasion o
~ cetera: - . ° A

‘the ‘auto industry;:et -



..:A,In_ partlcular in. Egohcatxonsllke pamtmg-and ‘spot. weldmg, we -
see very dramatic labor displacement, job displacement lmpact Up .
to 40 percent of ‘production painters in the-auto industry; for in-
stanee, and somethmg on the order of 20 percent of wel er jobs.
Fl:axiklthhe redson the welder number is not higher reflects the
,-the Buppherﬁrms to the auto industry, whlch use a lot
or wélders also, and which we do not antlclpate moving to robots at
the same rate as the large’

_-The unemployment impact of this is not gomg to be. masswe I

am talking now about throwing people but of work. We are con- |
}mced by examining the data that are availeble; that in a narrow -
sense, this kmd of Job dxsplacement can be handled by normal at-
trition rates. .

We are.using the BLS data estunatmg how many workers will be
needed for. replacement purposes, given the average age of workers .~
in a particular occupation in the labor force, et.cetera. We.are talk-
ing about eliminating 1 job in 10 for replacement needs for produc-
tion workers. That is not zero, but it is also not 10 in 10, or 9 in 10..
We are encouraged in terms of the current work force. In the auto
industry, to choose an example with which Fam more familiar, the
Genera Motors-UAW contract of 1982 provides a rather large com-
mitment to" retraining. There is a $40. million annual pool for a

quality-of-work life and environment enﬁancement and productivi-
ty enhancement effofts. There is also an' $80 m1111on annual com-

mitment for .upgrading the cnrrent work force. _,Bmplaced workers;

reacted by ascnbmg our problems to other eauses: . _
__Where the unem gsoyment impact will be felt, I féar, )g _among .

our youth; in the jobs that are not created because of robotics tech- -
nology and other productivity improvements. I.would reference the

New York Times article of yesterday where it was mentioned that
some large firms avowed that-they intend to increase their produc-

tion levels An hne mth their r%very from recessxon, but wrthout ‘

I have been_ afrmd of that statement irnttmg ‘the newspapers for
some time. I think that is probably the plan that will generally. be-

adopted. I don’t think it is going'to happen in the auto industry,ge
because I am-hopeful that the recovery is going to come faster than

they can implement the :robotics. But nevertheless; those are the
kinds of future scenarios'] think we can anticipate._

uture scenarios > can anticipate., - ‘

I do want to say that I would make one exception of the dis-
placed worker, and that is in_the plant closing jsltuatlon I think -

that.is where we should look for: the truly displaced worker, if we
mean' people ‘who have Apermanentl?:Losj:fg.ﬁgonnggt;ongg;bﬁ their

previous employer: I think this problem needs to be addressed, and
[ am hopeful that. the new provmxons under JTPA will move in-

that direction. .

For job creation, in contrast to our overall dmplacement 'of Up to .
200; 066 workers by robotics, we .see the direct creation of some-
where between 32,000 and 64,000 _jobs by 1990. Again,: in the.

uarrow sense, this does not mc.ude 'pnce mpacts et cetera It is an
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engineering study, as. M%ggry ‘Blumenthal put it éé.%_lier; not based
on a specific economic model. .- . . & o1 -
~_What we think is significant about the job creation is not the
fact that three jobs are.eliminated for every job created, because
we don’t endorse that kind of deductién. What we_think is signifi-.
cant is that the jobs that are created are very different from the
jobs that are being eliminated. We have labeled this the skill twist.
It is a significant development, and we think that’it has a much
broader application than just toroboties. = =~ .° )

The jobs that are being eliminated by robotics and by other auto-
mation tend to be the semiskilled jobs; the muscle jobs: The jobs
that -are created are technical, scientific-based, white-collar jobs

- .« which require significant skills; not. just narrow job skills training,
but a broader general skills training. -, = ..

\;I“he biggest occupational group to be created is the robotics tech-

"+ hicians, by which we refer to people. who are ‘able to troubleshoot,

Yinstall, repair; essentially attend to the care and the feeding of the -

. Zrobot
- for robotics technicians in this decade.-We think this is going to be
-~ a mix of community college trained people, that is 2-year gradu-
. ates, and retrained workers; particularly in industries like the auto
mdgstry where this kind of commitment can be made and has been
made. \ . - - e . .
The second largest group is the graduate engineer area. We have

ts in the industrial environment. We forecast up to 25,000 jobs

, forecast\up to 9,000 jobs in robotics created for graduate engineers.
We think-this—is—amimmediate problem, because - we don’t see
where}{lHOSe engineers are going to come from: Assuming recovery
from ,’9‘ recession, we already have a shortage of engineering
talent in\this Nation, and we_think that has some possibility of -
compromising the expansion of robots, as Mr. Weisel said earlier.

_ In my opinion—and I would be:happy to respond to_questions—I
don’t think that the new technology represents more bad news in°
the sense that it is being treated in the media: I think we are over-
reacting to cyclical problems, and I will say that I am confident
that more*jpbs will be created, at least in the' State of Michigan, in
the next decade by recovery from the recession than will be created

by all the high-tech areas together. That reflects some structural
problems in the State of Michigan and heavy dependence ofi con-

.. sumer durable industries, as you know. But it also represents my .
. judgment as to the overall putential of high tech. I cannot testify to
this directly; but I would call your attention to the forecast that
DRI developed for Business Week predicting somewhere between

730,000 and 1 million high-tech: jobs nationwide in the next decade,
-, 1 am comfortable with that number, in terms of what we are-talk- . -
; ing about;.and that is one of the reasons why I use the term ‘“high-

tech hysteria.” I don’t wanl to say we turn our backs on it. We’

have got to be:involved; but the .payoff to the high-tech stuff is 20

years down the road, not 2 years down thé road. It is important to.

understand that, so we don’t lose sight of what our current prob-:

lems are™— - . - . o~ g U

_.‘Let me say ‘that 1 thiik the major problem is the same problem -

- that we have had for the last 20 years—oversupply of unskilled -
labor. That results in a general way from automation, from inter- -




My solution is to stop adding to that.problem, That is to stop -
adding'to the unskilled labor supply in the labor market. In.a de-
mographic sense let me just say that we are going!to,ﬁ: some help. -
‘I am sure that Mr. Kutscher is going to testify to.this tomorrow. . .
._The teenage labor force i5 going to start declinirig in ‘annual ad-~ ~
- ditions; at least. We hayé had-these énormous increases over the
last 20 years in our labor force. Overall, the gbﬁ,éj'é,ﬁ,ﬁiﬁi aspect of .
ecoriomic performance has not been that-bad; but since the labor -
force increased more rapidly; we have had rising unemployment.
~The worst part of that is behind us. We now have an opportynity 3
to try and digest some of that increase in the labor force that we .

have experienced. I think we need better basic education, and I am

talking science; technology, math, et cetera, I think it is a shame

that we continue to_turn out functional illiterates from our general

high school pQ%liljétjéii,-,I, think we need to move on that front; and

I can, without having read the full report, find myself in sympathy
with the Commission on Excellence that:recently released their -
re l’t;,‘ . ) ] - o ; . . . '
. fothlnk ‘we need tax incentives for human capital formation that <
parallel those on the physical capital side. Taking cognizance of the~

‘fact there are public subsidies already for' educational efforts, 1

_-think, we need to signal to the private sector, both firms and indi- .
viduals that we are interested in their investment in their.own
human capital- This teans tax credits, tax deductions, and so 9n.

It seems to me folly to continue to say that if you invest in your.

own human capital, for minirhal preparation for your occupation,

that is tax deductible.. If you are, attegépti,ng; to improve your”
. human capital to qualify for a better joB, that has never made -
© semsetome. . . Do oL
- Last; I want to mention that I'think that we need to continue to

improve our efforts in occupational infgrmation: labor market in-
formation and career guidance. I think Mr. Kutscher of the BLS . :

will' address this_tomorrow. I will rendet a helping hand to the
Bureau of Labor Statistics, and at least-avow that they are getting
beat up unfairly, to;some degree. Theyhave not had the data base
in the past. Decennial census data _is simply not adeqtate to inter: .
. pret trends in occupationaldemands. -~ . - - ' ol
" The new 3-year occupational e:crxgioymen_t statistics survey (OES):
promises much more in that regard, but those data are only begin- -
ning to become available. We need to improve that effort and fund -
that effort at a reasonable level, and improve the analysis-of it; so
that it.gets out on a timely basis. ..~ .. - -
_ ©ur human resources system in the United States has always
been decentralized and unplanned.-~ . ° .. - - o
" That has served us well over the years: I don’t think it js time to .
- scrap that system and go to a European system of quotas.and train-—
ing for specific jobs; but we need to provide decisionmakers with
good inforfnation on which tobuild. . ...... - .~ . .
Thank you for your attention. I would be happy to respond to"
questions. % - T
.~ Mr. BepELL. Thank you verymuch. . - = - . o5
[Mr. Hunt’s prepared statement, with attachments, follows:] *
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PREPARED STATEMENT of H. ALLAN HUNT, ACTING MANAGER OF RESEARCH,
‘ W. E. Ursoun InstITUTE FOR EMPLOYMENT RESEARCH : ‘
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" My name is Allan Hunt: I

Institute for Employment Research in Kalamazeo, Michigan. The Upjohn Institute

am Acting Manager of Research at the W. E. Upjohn

rofit organization that has been engaged in conducting and

is. an’ endowed, -nol that has | 1
publishing policy-orjented research in the broad are¥s of employment - and
onemployment Since 1945; ST N

< . . v .
___"Me.have just completed a project on the employment implications of
robotics. It was iaitiated at thé réquest of the Michigan Uccupational -
- Information_Coordinating Committee. and reflected the Keen interest within-the. )

State _of Michigan_ in robots and_their employment impacts. . My-colleague Timothy

* Hunt ‘and I spent the last 13.months examining the employment impacts of

robotics and hdve just published a book relating the results of that research:
I will be drawing freely from this volume .in my testimony today.. -
__ What-is the essence of our findings?  We believe the robots are coming; not
as rapidly §s-anticipated by some nor withMhe devastating impact predicted by_

others, but_they are coming. Furthermore, we all have a'stake in the impending
.change, .at.least to the extent.that robots wiil be part of a movement to raise
the productivity of American factories and retain, the competitiveness of -
American goods on national and international markets. “We argue that.robots
should be regarded siiply as another labor-saving-technolagy,.one more step in

a process that has been going on for some 200:years. .
®_,_Before_proceeding it is necessary to put the-so-called. !i-666tit§" i t
revolution®_into_some perspective._. There.are precious little hard data about
industrial_robots today. Most of the public awareness.of robots has been. .-
shaned "by_the_hypert&iein_the_popular_press.. Futarists and.others.compete for
media- attention with wild projections_of the_impacts_of_robotics--800,000.
people.making robots; 1.5 mjllion technicians maintaining robots, and milliens

-1 0of workers displaced--with little or no consideration of the practical issues_

involved. We-believe the intense media attention.on robotics in the past year-

o2 rerie

or so has seriously tbaiifiiié' the issues.
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, inappropriate ‘when dealing with any manufacturing process technology. Capital
goods. for prodaction_have_long. lives_and are_not scrapped -immediately when .
something better comes along.  Numerically controlled mach 11
. regarded_as the capital equipment most closely related to_r xpanded at
growth rate of_only 12 percent for the most- recent ten-year:-period.- After 25
years; only 3.to 4 percent of all metalcutting machine tools are numerically.
. controlled, Even digital computers, widely heralded as the most significant._
_technological innovation of the 1960s and 1970s, expanded-at a growth rate of
only 25 percent (excluding microcomputers:for-home market). ' Yet many are. ..
implicitly assuming much higher-growth rates for industrial robofs...In temms -
of - actual application, process technology '(:'Iiji!i@éiféiiﬂ,:ﬁﬁ:bé evolutionary '
| - rather than iéVﬁJﬁfiﬁﬁirywbééEEEE—ﬁfwfhé,ﬁhy§iéij;Lfiﬁancial-iﬁa-ﬁﬁﬁiﬁ__z R
. -constraints on the rate of change of process -technology., ceo

- ....Second;_the fear of massive unemployment caused by the introduction of .- . . .
industrial _machinery appears to be.unfoupded historically. Such fears began ...
with the dawn of the industrial era in the 1700s.. They are pafticularly acute
during major_recessions.. For example, the “automation® problem was of urgent

1960s after a’halting recovery from the sharp.

,,,,,,, _early

r sion ‘of 1958-59. .There were grim predictions.that automation was causing -

" permanent ‘unemployment in ‘the auto industry.and other-industries.- A national”
commission_was ‘appointed to study the problem and in 1966, with.the eco AR

- near full employment, the commission rendéred-its final report.. They concluded
ghgrtﬂg,.ingg'ish economy was the major.cause of unemployment rather than -
automation... - ... - e e -

Third; “there. appears.to be a fundamental lack .of -understanding. that the .
~ association. of technological ‘change, economic “‘growth,_and_Jjob displacement is
. not_just a_coincidence; they.are.intertwined_and_inseparable. That is_not to_
- {mply -that~adoption of new_technologies necessarily_insures economic_growth; or -
- that displaced workers: will always fiad new.jobs. However; 1t does mean-that
~ we:all have a vital stake in_productivity gains (i.e.;” in.displacing jobs) .

‘because that is what allows the possibility of rising real incomes.. The price
‘of _a_growing; ‘- dynamic economy that makes more goods and services available to -
.all _of us is job displacement, or the eljmination ‘of : Jobs through technological

. change. - . N . ; - —

*  In'our book we-assess the direct.impact_of robots on the employment picture -
in- the- U.S. and Michigan between. now.and 1990. Our data. were gathered_ from __
published soirces and through interviews with robot manufacturers, robot users;
and .other expertsi- Still, it was necessary to_resort.to considerable -
projection.and_estimation._ This_creates the opportunity to be extravagant, but

. we_tried to avoid this. We selected the conservative; but realistic
_alternative wherever there was a choice.  All.judgments and assumptions. are
explicitly 'stated in the full monograph.

stated in _Due to the space limitations here, PR

_ however, the emphasis is on conclusfons rather than methodology.

- .S Robot Population 7’"\4\ o ‘ ‘. R ot T o
 The projections of occipational impact ip our-research are. the. result of '
: ‘first forecasting the U.S.. robot_populatjon By‘iﬁdﬁ’fti‘]iﬁd;iﬁplicat‘lon,,areas; .
" This approach constrains the employmént impacts to reflect the actual expected - : .r;
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" igalesT of robotsT” Jn this uay consfstént economjc frameqprk 1S established .~
: within which it is possible_to_estimate-not om)y the populltion of. robots and
Job_displacement but_also the job creation resulting therefrom. _This_ .

. "consistency is_also .very helpful: in- avoiding unrealistic=or_ exaggerated L=
'conclusions. *Fab]e 1 shows om' robot population forecast for 1990. T R

! rowth 11 ution of industrial robots in the
Erecade of_-the 1980s. We forecast that-the total robot population in the U.S.
by 1990 will.range from-a minimum -of-50,000 to-a maxii of 100.000 units.

- Givén our-estimate’ of the- year-end 1982 popiitation of approximately 7;600
units, that. iwliés aH average. .

inctease in the_ total. population ‘of robots. S shown in Table 2, our forecast -
tends_to be on_the .conservative side compared to other published estimates.

’ #3"“"‘ the. upper. end of our range is generally consistent with other

" fdrecasts. & .

S Our Lro:[ectedJ range 1s_ intended to‘contain the: actual robot _population_ with ’

A a,high probability level; and allows. for variation in. interest rates;. capital
investment climate, auto’ industry: recovery, and rate of zconomic growth, - We

- are confident this range will contain the 1990 robot population,: ,ThaLmeau&we—- -
do not expect_developments such.as the total collapse ofthe zutomobile 5
industry, -a-major renafssance in.U.S. capital investment, the early development
-of a significant number of nonmanufacturing robot- applications, or the :

- . widespread; adoption of robotics technology by small firms..v Cos

" The U.S: populafion of robots is deve]oped separafely for the auto industry
and all _other manufacturing.s This 1s_partly to take. advantage of--the fact -that
the_auto producers_have announced_goals_for robot_installattons which could be -
factored fnto our robot population forecast. It abso reflects the fact that /
- the_major impact of robots_in_the State of Michigan will, be in_the auto. ' __
< . {industry. Our forecast sees 15,000 to 25,000 robots ‘employed in_the U.S. auto

. fndustry by, 1990. If'the auto firms were to. exactly meet their announced

o plans. there v.odld be approximately 20,000° robots in U, S auto plants by 1990." ’
Job Displacement ., B e .
', Utili:ing the robot forecast by 1ndustry, and the assumpfion of -a.gross
displacement rate_ of two Jobs per robot which was. strongly supported. fn our- -

. interviews, estimates of gross Jjob displacement (the elimination of job: tasks
rather than actual layoffs of workers) can be'derived. .We_ estimate that -robots
in the U.S. . will eliminate between_ 100,000 _and_200;000 jobs by 1990. “From_ ___ .

-+ 30,000 to 50,000 of these will be in_ the auto . jndustry, _while. 70, 000 to 150 ;000 -

- jobs in “other’ manufacturing industries will-also be eliminated. R

LA

: In addition to the assignment .of -robots by fndus ry. it was n cessary to . :

- forecast the . applications for which they will be used. . This s réquired if the
robot population forecast s to-be useful in_ predicting occupationai
displacement. ' Otherwise there is-no way to connect the robots with'the work
content of specific jobs. | The application areas used 1a our. resedrch are : .

_‘welding, assembly, painting. machine loading and ﬁii'lﬁiding. and other. Lo

- : v .. -
"i\ A . -
» . . .
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v app] ication drea and 1AJUSEFy 15 matched-against——
pati a rly crganized, specific occupational = ’ :
cement rates can be estimated. -These results:dre shown in Table 3.
overall job.displacement . rate. in manufacturing of 1. . __
is not particularly problematical;- specific; industry and
nt.rates are very significant, even dramatic. '

r

_ To begin with, the displacement rate derived for the auto industry ranged-—
from 4 to 6 percent of 411_employment: But when displacement was calculated
only against the production workers in _the magnitude of. ~
displacemeot was _from 6 to 11 percent. Even when considered to be over a

period of a decade; these rates of job displacement are significant.

... When specific occupational displacement’ rates are calculated, even more
striking results emerge. Our results suggest-that between-15. and-20 percent of
* the_welders in the auto stry will be displaced by robots -by 1990, Even ._
more dramatically, between 27 and. 37 percent of.the production painter_jobs_in
* the auto iadustry will be.eliminated by 1990. .While displacement_resglts are_
generallyiless significant. for specific dccupations in all_other_manufacturing,
it is projected that.7 to.12 percent of the prodaction painter jobs .there will
be 1ost .in.-the saie time frame. . . ) :

. The.conclusion of the job displacement estimates is that while. job -
displacement. due_to_robots;will_not_be.a general problem before 1990, there
- will_clearly be particular areas that will be-significantly affected. Chief
"among _these_wfll be_the painting and welding jobs for which today's rob
s0.well adapted. _Lesser_impacts will be apparent on metalworking machine - --
operatives and_assemblers. Geographically, states such as Michigan,-especially
- ‘the-southeastern gquadrant with its_héavy dependence on.autos, will suffer

- greater. displacement: than

er states or regions..:
is job displacement-will lead to widespread job
i, however. -Table 3_compares the average . -

y ation with the'Bureau. of Labor Statistics .
estimates of ave ual replacement needs and total job openings for the = - = .
.same occupational groups. Clearly, the job displacement which.can_be_expected ' .
is.much ‘Tess than the occupational repldceent.needs for_the. foreseeable _ .= -f—
future.- Even in.the auto industry, volantary turnover_rates historically have .
béen sufficiert tg handle the reduction in force that might be requi -
addition; the new General Motors-linited Auto Workers.contract, -as
seems' to provide adequate job_security assurances, and.the retraining *
commitment necessary_to_back-them up. Thus we do not expect any substantial o
number of auvko workers to be thrown out, of work 'due to the application of -
robots. AnyUnemployment impact is Tikely to be felt by the unskilled labor o

ntrants who will find more and more factory gates closed to the new.

Therefore, if there is an increase in unemployment as_a resalt_of

Turning oor_attention_to-the job creation issué, we forecast the direct”.
creation nf about 32;000 to 64,000 jobs jn,the_u.s. by. 1990 in .four broad

_ v
e
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. systems engineering identify _the applications enginéerjng requirements for

rotot sysfems. without regard to industry of employment. ) . ; M

guo would be ﬁaintained in
{1y because of a lack of

__In_ti med_that the statu
both the import and export mar for -robots, prima
any better informatidn. But thure is certainly no guarantee that U.S.
producer$ will maintain their share of the national or.worldwide market. This

threat is especially menacing because of Japanese and European expertise in &
robot1cs technology. ’ ) - - 2

In these Qrojections we_a

. -speculative becaiise of l _Q}\,
uncertainties involved in predicting the. future. occupational profiles of firms
that do not yet exist..
is. quite startling. It can be. seen from Table 5 tbat well over‘half of the
Jobs ‘created will require two or more years of college trainin .o

The- largest siugle occupational gruup of jobs created by robotics will_ be
robotics_technicians. _This. is a termLuhjch is_Jjust . comjng into_ general usage;
install;. irsusiéiﬁaai or maintain industrial robots. He icipate that most °

. of .the new entrants to this occupation will be trained in"c nity college
. programs of two years duration. We project that.jobs for:about 12,000 to

25,000..vobotics technicians will be created in the U.S. by 1990. We do not’

anticipate a supply problem for robotics -technicians, as the-community college

4

system gives every indication_that they will be ready and willing to- train
n fact, -our current-concern-is that they may. in

whatever numbers-- are needed

Specifically. % continuation of the expansion of the last year or sa_ft__.
course offerings and. enrol]ments in_rehotics technician programs_on a_national
scale will_very_qaickly swamp the_ability of_the_ industry to ubsorb,trained,

people. . ._There _may_already be_as many_students_enrolled in_the e,programs as.;
there are annual sales of robots. For that reason; we endor N
attention to_the breadth of training. 'A.firm grounding in theory and general_
principles of electronics, controls, - hydraulics, etc. will stand the gradudtes

.of such programs in good stead whether they actually work primarily with robots

or not.

in the auto industry. we expect the robot- maintenance requi{ement will .
_continue-to be met by the members of - the UAR_Skilled Trades Cﬁﬁncil.ffaeneral
Motors-already has agreed to-a retraining.effort. in excess-of -$80 million .
- annually.- We believe the strong-implication of the contractual arrangements S
that auto industry employers will not be. required to-hire from the oatside to
_ meet their robotics technician needs. Other major robot osers may follow the_
lead_of the auto_indastry, bat” it is )mpossible to predict'that with assurance
- at this early datELm::::i::: —

‘£

-There_also will be a. relatively large. number of graduate engineers needed

_to implement the expansion of robotics technology in u.S. industry. -
. . Lo
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«estimated the requiremeﬁ from aboiit l 600 to 9 300 new engineers. While -these,
numbers are coniparatively small, only one-fifth of .one year's production of
engineers at the baccalaureate slevel, there.is already -a_clear shortagegof .
" engineers, so we start from a.deficit_position. In addition, we_face the . '
‘challenge of other 1ikely engineerjng demand” increases as well as the ™
historical instability of engineering enrollments. Thos it is quite._ likely
that a_shortage of .engineers could_compromise_the expansion of_robotics !
. technology.  Thus we add our voices to”those calling for imnediate national
~attention to’the ,5upply of engineers. L o
: o DR B IR L

"The most remarkable thing'abput the Job i
impacts of. indGstrial robpts is_not the fact that more jobs are eliminated than o
.created; this.follows from the fact that robots are labor-saving technology' - - o

. designed to raise productivity and lower costs- of production. Rather, it is -
" the skill-twist that. emerges~so ci2arly when. the jobs: eliminated are-compared
‘to_the jobs created rThe jo elim nated are-sem’ skilled or-unskilled, while
We submit that this

1

Policy Imgjications D “"'~ . -‘:{"- S o

. He suspect that. these research results o8, the impact of rebqtics can_be
. generalized’to other_so-called "high-tech"_ areas. _Data Resources; Inc. {DRI) .
has produced_a forecast for Business Week of the employment potential of the 92 1 N
. SIC codes_labeled high technology or E?gﬁ-tech -intensive by the BLS. For the ~”r
- period 1983 to 1993, DRI projects 730,000 to-1 million jobs will be created in - ' °
this sector. This’ 1s about- half the, decline in manyfacturing employment -we

have suffered in the’ past three y ars due 'to ‘the. recessien.
-

The most fundamental reason thesﬁ high-tech em" "yment areas will ot .
dominate in the near. futire.is because they are so'small now. We estimate. .
there are only 5,000 .to 6,000 people efiployed.in robotics today; only apout -

- 2,000-of these in- robot manufacturing.,,The sitoation is similar_for_other
“emerging.high technology. industries. “High-tech. hysteria' notwithstanding, we
-are confident that there will be more Jjobs created in’ Michigan by economic

recovery Qhan by high technolggy for at least the next decade.- -

e

- He also believe, hnwevet. ‘that_ the changes created by . the introd ction“ef ;
the micreprecessor to U: S-.manufacturing in_the future will alter the. . ' .
occupational_content of the demand.for labor. This will not happen overnight; .
it_will be an.evolutionary change. In~fact, the skill-twist in the U.S.:

economy- has-been’ accursing over the ‘past 40.years or so. We believe there w111

be 1ess ‘and_less opportunjty for-employment by the unskilled or- the -

1iterate in.our economy in the future. This while robotics and the Gther
ufacturing technoiogies do not create-an immediate human resource :

:‘problem, -over time-they will :add to our exisfing problem, an over;ubply of

i urskilled labor relative to demand. - L )

w

. When the Manﬁawer Develonment and Training Act was_ passed by the Congress
- in° 1362, .it_was_dsSigned. primarily_to attack the problem of technological
‘unemployment. _But as Willard Wirtz (Secretary of or; 1961-1969) puts it, we
. quickly discovered we were working on the wrong woodpile. We did, not have a

fundamental need for retraining of workers whose skills had been rendered C ';

B A R

Q

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

O - Lo e EO
‘obsolete by automation; we faced -a growing pool of_labor_(especially .

¢

© “strategy for, human resources. _Individu
. market as they see fit. _Even_though ; pubFic s .
* ifivolved; there has not_been_any effectiye planning or coordination involved. .

" simply followed the path-of least resistance. Increasingly this path will Tead

human resource policy to:deal-with the

|
R

. 45 > )
. o o e ! .
disadvantaged youth) ﬂ?b_hid never acquired any skills in the first place.

~_Similarly in. 1983, we believe the prophets of high-tech h ria areg- .-
fundamentally misdiagnosing_the problem.” We do not have an en sits disBaced
worker problef, if by that_term one refers to workers who had good jobs with "
substantial seniority who have ently separated from their employer.
The truly displaced worker: . opinion, -are those involved in plant '
closing situations; not_sii ayoffedue to lagging sales. We need_a_coherent

e very difficult problems_associated with

plant_closure.  Hopefully the JTPA displaced worker program will evolve .in that
direction as local decision-pakers implement actual pregrams. . I -

-

" e believe a major share of what is popularly 1abeled the displaced.or .
dislocated worker problem is purely cyclical and will disappear with an '~ - ..
adequate economic recovery._. The .truly structural problems will remain,

significant skills for entry level employment. . -~ .

- however, in the face of @ job market which will increasingly requjre

;e

a market allocation ¢
|s prepa hemselves for.the job
bstantial; Fic subsidies may be- ' -

Historically in the United States; w

" We allow.students to_choose _their own careers with minifa) constraints.and only

the vaguest informational support. .It is not necessary to-abandon_this_ "

rion-system, but_it-is necessary to make it more efficient .in. the_task of _~_ " "
allacating scarce resources. 'H resource decisions made by iodividuals can
be made.more effective with the provision of up-to-date_and_reliable labor
market information. In addition, many youth have not _made any decision, but

to a dead end. . - L
A . © . . M LI

_occupational needs in great- detail.
it is jmpossible in‘a market

rket-dvents -to make thed. .-

-, improve’ oyr efforts to provide - _

intel1igencé-about general trends and: to project-th §r direction. The problem*

" 'We cannot perfectly anticipate. futur
it would be difficult in .a_planned_economy
economy.. -There are too maoy_influences
predictable in advance.  We can, however,

Has been that there was no, adequate data base With which _to discern_trends as

‘they_emerged. ‘Until very recently we were dependent|on decennial _cens
2! he: ece

- fiakers. At.a minimum; we need national projections

funded-and developed.’ This would_include not only
AT t

data_
. __Measurements ten years

for detail on the: occupational content of our-econom
appart_are simply: not sufficient to. the task, ‘especially when the method of -

t ]

classification was changed with each observation gs,*ell.
ment Statistics {OES) sufvey program
ation, if appropriately -
the data gathering and
sefulness .is to be. /.

to -individual decision-
tional proJ nd 1ocal data bases
sufficient to make the local implfcations of the larger picture apparent.

I believe that the Occupational Emplo
can provide an adequate_remedy to this lack of infor

analysis -(which.must be.speeded up_greatly !
maximized) .but the dissemination of the inf

SQ-

" The evidence on the performance of job search skills trainings job clubs,
and the like is sufficient to convince me that there are very significant

c , - °
. . . s
< .
° —
N -
. 6 » ):.) » @
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frictional barriers to_employment for.some. An improved labor market,
Jnformation system is requisite.to.petter performance in-this area, in "' .
addition, an adequate up-to-date data base for local labor market are:
be of inestimable assistance for planning JTPA and other local training .

efforts.  Such_a data base must_have_sofficient occupational detail to make it
-Useful .in projecting the need for particular_skills, but not so much-detail

that it is confusing. Again, the OES.data base possesses considerable promise
- as-3 prototype for this effort. - = ) S P

e

.. -1n addition, I beligve we must provide a_better_educational opportunity in
the ifirst_instance, and move to insure that our youth take advantage of this °
opportunity. ' We. must upgrade our science and technology training ali along the
educational continuum.. We need a new national effort similar to the National
. : Defense Education Act to.upgrade preparation for the world of work. We also. ..
.- TNeed the techniques and.the resoiirces to insure that @l our youth acquire some

useful human capitdl;. At a minimum, we Should make sure that ‘they have = 9
sufficient skills_so_that they can be retrained someday, 1f necessary. This
means basic_skills_like_reading, -writing and arithmetic.® I would favor .

' competency-based standards in'these areas for high: school graduation.

. . . e . - - . -
....Une hopefil element here is the development of computerized individuatized
instructional  systedis in th last few years. Soch systeiis would seem to offer
great potential-for teachinga large number of skills_in_non-classroom = ° ;-
-; @nvironments. There should be more~effort directed tp developing and .
“implement ing Such Systems..- They vggqldﬁgfﬂc,eg se -be useful for displaced .
: . workers as well. .General Motors has found the Platq system,” for example;, very -
*+_useful 'in retrajning_older workers who do.not adapt well to a traditional
- classroom environment, = . . AP .

S Y Lo 7 e N
It  does not make sense_that, we offer Special tax {incentives.for physical v

¢apital formation only. 'If one wishes to,make jan investment in physical . =~
- capital today, there are investment tax credits,.rapid depreciation through the
" accelerated cost recovery system; and_other_ public sibsidies available. But if
.. one wants to invest in one's own_humanvcapital;.it is only dedictible if it s
*_required as minimal preparation for the job now held: If.an individual wishes
Tto-improve his/her positton, s/he must bear the fall pridite cost of such
" investment... This is illogical and counterproductive._ _Indiyiduals_and firms
‘should receive tax credit subsidies to encourage private_ investment in himan .
capital. This simple.step would:signal the social interest_in_soch_{investment
and_help -offset ' the rising cost of education due to declining direct public -
‘subsidies. - - . ’ ‘ -

Hopeful Signs for the Future , : o Sy

T T T T T
I would Uke,;9,,;&00;1ude,,my,’téstjmaﬁy,By.éitiﬁgfsbin’efd'eyelopmentsﬂ hat have

AN

occurred or are about to occur. that_promise.some relief, from our curreat - -,

~ situation. First, and most important, I belleve the signs are riow unmistakable
that, the hottom of the recession is behind_us_and_economic conditions will ba. -
impraving. - Approximately 15 percent’of the laid-off auto_workers have already
been recalled and I—be]ieve(t—hg"grgspgct;”arg,fgoqg,.t!orwfurtt,her,reca]ls,;;, -,
orices are not up substant v.and tastes seem to be -

- Interest rates are down, pr

changing back-to-larger cars in the wake of stabilized 011 prices. R
> DA A i . . :
- * e .
- ; s -
- . . S o .
. ° = : . ' .
T . ’ S
> : " L a
.'; oL AT : o .
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nd, - Ehe demogFaphTE trends i tha riext—d 'écaaevsb‘aei&i&:iiejﬂéiaﬁér-——'

C\iﬁ.ﬁ Uy L UTIIR aprit v .
for reducing-the additions to the 1a¥or_force. While. the number of youth (ages
8.

.16-24) in. the.labor force increased by 54 pércent fiom 1960 to 19 0 and 38 .-
percent from 1970-to 1980, this component will_actually decrea e by 74 percent
in the: decade of the 1980s. _If we can insure that a’large proportion of youth
entering the labor force in the 'B0s;are.prepared for the world of- work, we may
be ablg to keep from adding to the existing unemployment problem. o

SO - S S S OO U S )
__Third;_there is _widespread evidence. of recognition that we have Some

. significant human resource problems. The recent Commission reporton the _ -

‘quality-ef—our-educational effgrt is but-the latest example, - There has been :

dissatisfaction with our dducational performarce from a.ngmber of ___ . .
.. "perspectives. Perhaps this report_will hielp bring the: debate to a policy .-~ -1 .
~ decision. = = -~ A A S :

_there is at.feast_a chance timt the increzsing incidence of _ -
ement gaoyeration.,in,the,l;s;,,,g\y,ye;ts,quy,,yg,ggnnanentr. This is

— Last
. labor-mal armane
.significant because.of the potential productivity improvement that can _ .
accompany 1iiéréise‘ﬂ,,cooperat1Qn,be§uggn"mauag,;em,en;fgng”layor. - Japanesée workers
may not work any_barder or ‘any_smarter than American workers, but everygn® - :
seems to agree they do work more cooperatively. . ) Y A ’

. . Ultimateiy; there is only one satisfactory solution to the hdgh cost O
[+}

_ "Jabor.in the U.S. since this is.alsb the basis for the American standard of . °
s lW*I_ng.;,Iha;,,s,olu,tj,gn,,11gs”j,n7thg"prgq;xc§jivjty. of. our human resources._ If we
- are to continue to be paid more than workers in other countries, we must ___
produce more than they.do. Careful management of our human resources is the' -
only. way I know to accomplish that. R M T .

" ‘THank you for your attention. ' ST L
o . Tapled I
RETE " Forecast of U.S. Robot Population

. . . by Application; 1990

—A . ARlother manulactarice Totl -
B - Ringe of estiniate Range of estimate_~_~—Range-of estimale
Application Tow  High , Low  High ~ Low . H
Welding - 3200 - 4100 . - 5500 10,000, 8703
o S (213%)  (164%). - (IS (133%) © (17.4%)
R L i T B poaiin N S
Assembly o 4,200 -8,800, .. . 5-5,000.
SEERY s ombwy | 052% 7 (4a%)
Painting . L1800 2,500 3,200

. - Auies e

_9:200,
. (18.4%)
(10.0%) !
22,500 - .42,000
“5.0%) . (42.0%)
IR T N I N : Se0 - 12100
] e (53%)—— (6.4%). . U109%) - (14.0%) 92%) . (12.1%)
_Toial . 15,000 25000 . 35000  75.000-—$0,000"—100,

Machine loading/unloading

Oher™ "

e
©
o
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B v v v

O

ERIC

Aruitoxt provided by Eic:



4 D . -

Pz T 48 - ‘ ‘

- : T R ‘; Tablez

L saley . (ol
- Source 1990 (1980S) - (percent)
) Fenigliarot 30 T 2047 iB,
s N Aron" 21,5718 - 1.9 36
UM/SME L T _
Delphic - - 33,333 . 2.0+ 45
Enxclberxcr" 49,000 - - __ 150,000
RIA® _/ : 39 - 75100000
NOTE: The 1980-90 annual Erowth sate ¥ the enlialative popaladon [o 1990 ars padd! -
i m&uﬂymlddlrenlyhlllonbmlmdhhlanhukuhumandsuﬂulm :
g . Provided. — . .
l- a Llun Coglllhm i Nmi rudential-Bache Semrmu inc., Jmuy 1s, -
. . 1942,p. 7 and June 19, 1981, p. 8. ¢
. b. Paul Aron, *'Robots -Revisited: One Year hlu"h&plmlnqﬁ'arhhqulln
- w]  of Roboticx: Summary. lﬁlmfi : lthnololy“' Asseyement, U.S.
y 1981, p. o _

; . Donald N, Smith and Richard G Wil o
Market qnd Teckaology, Sockety of M j
07 47-315 and DonaRI N, Suith, Petr O. Heple, 4 Marey . Wiket, ~Sockoginl -
fects of the Iatroduction of Robots I U.S. Manulacturing Industry,” Industriat Develop-
ment Division, Institute of Sclence wid Techaology, Univerily of Mizhigan, Avn Arbor,

higan. Unpublished paper a1 the CAMPRO 32 Conference on Compuier

. 4@dmm/mdqudm6§ﬁiﬁm? . :
4. Joseph L. Enpelterger; Roborks in_ Practice, Américan M?um-at modadom
AMACOM Press, New York, 1990, p. 118,

« Robot Institute of America, RIA www«mmmmu Inchartrial Robotz,
- Dearborn, Michigan, 1981, p. 30,

e
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. Tab'le 3
Dlsphcement impact of Robats in the United States ;. :
. by Krpﬂuﬁoﬁ; Cﬁmulidve 1980 to 1990 -
i " Awios - ° Al oiber mansfaciurig " Total -
. . 1980 _  Displacement 1980 Dhnhsgmeul _ J980,,, Displacement -
C | ghiploymént <« _raage - engmyment _range employment . range
Kiiﬂéi&n “level (’efetm) (percent) Jevel (pcrcut) -
Welaxn; S A1;159 1520 iii.ivo 3-6 - 400,629 4. 7.
Asembly 175922 5-10 |4i§ 228 12,2 1,661,130 . 1.3
’ \Plluﬁul B 13, 3.5%6 7-3 92622 7-12 106,178 9. is’
e T " 2
80,723 12-20 — — 9&&95—3*-—7——1.669.540— J l
AGTB46 . 6-11 5533338 1- 2. |04Zl.894 T3
113,797 4- 6 - -19,5§ 0-—1 )
..... SOURCE: Employment data besed ¥poa -mwmﬁuwwomumcmhu !udwm Pm]ecﬂau. Bucew’
of Labor Stitisties; U.S. D of Labor, Washi
L . . e ) l{; R R
e © fable 4 )
N . Dispiacement Impacis of Robols .
L Compargd to BLS Eslimals of Job Openings - .
RN § . BLS avérage anawml  BLS 166 average
NG displacerbent impsct of rolipls - . replacement iiceds; . . annial openlags
N _1980 - 1790* : 19781930 | . 1978 - 1990
. i N __Allother o ST e
_Application - Autos-. nunuhduting . Total All-industries AJlindusiries
Welding : 20 % o 23 ] - . 51
* Assembly A0 T2 3 - 30 /-' 6.8
i S I ¥ 1 s 24 [ - X7
Maching loading/ S P
ioading : 20 _ i I 25 1 3o
-." All operatives - A e ,,/ : t
_and laborers e | . 2 . § 2.9/ Y
Al cmploymen : Y]
l'n;;\ : ‘Ind-n Mei

SOURCE: . lgphamm aceds and 1otal lvune annual £
FLa of Labor Sl-llmc: Bulkﬁu 2086, Vol. i J\pﬁl i9t1, W ‘95401
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- . e
- DI!!EC! Job Creation in US: _ o -
: Due to Robotics, by Occupaﬁon, 1990 . s
: Employment
- - : 'Rlnle of estimate

, . Low High

" .

. 4,636 o 92m o -

N . ; 12,283 - 24,563 L '
Other engmeenng lechmcxans 654 1,328
A0 other professional and : o - I B
_techiical workers _936 L8 "t
Managers; officials; proprictors - 17583 3166 ) -
Sales workers. C 581 162 L ’
“Clerical workers 2,908 5.817
Skilled craft and related . workers 2,163 4,326
Semi-skilled metalworking operatives T2.183 -4,306
Assemblers and all other operatives ’ 3,763 T 1,526
Service workers . 138 - 276
" Laborers— — 219 - ss81

Total ) . - 320887 64:176

M:._BﬁiiELL. Mr. Blhmkls

Mr. Biukraxis. I have no questxons 1 wotrld hke to thank the gen-
‘tleman for a _very fine presentation.

s .

Mr. BrpEp r. Schaefer. = * - : }

Mr. ScHA} m No questions.
Mr. BepeLr: In'your table 1, what are the percentage figures?

Mr. Hunt. Those represent the percentage distribution of robc}i:

population by application: So, for mmstance, irf the low-range fore- -
cast.of.auto column, 21 percent of the auto robots will be doing- .
welding tasks. '
Mr. BepkLL. Of all the robots they will be domg that job? _ .
Mr: Hunt. Right: . — T

‘This 'was necessary in our framework to get pL §pggﬁc—799cugpa-

tional impact: So; it addition to coming up with an overall number,
.we _tried to get at- specific apphcatxons, pprtlcularly in t.he auto in-

-dystry:_
hM’l" BEDELL. On table 2, you accumulate populatlon What is
‘that?
Mr. Hunt. Those are attempts to také dJrectly or mdlrectly from

these other forecasting sources what the implications’ of annual .
growth rates or target date-populations would give us in 1990. We
were trying to show that in terms of the forecasts that were avail-
able to us, at Jeast a few months ago. These are comparable to our

iastlmz(xite of 50 to 160,000. in other words, we are a little bit on the
ow side

Mr. BeperL. What is the‘ﬁrst item? _'

Mr. HunT. Conigliaro?- - - - E .

Mr BEDELL What is 122, 000? What does that say" _ o -

’ . R



. recovery. Do you think that is a reasonable projection? .

o

el

|
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_Mr. Hunr. The robot population; robots in use in the United

States. As we read Conigliaro’s forecast which does not come down
in terms of how many robots are there going to be in 1990; but how
many are there at intermiediate dates, and what is the growth rate:
So; as we interpret Conigliaro, her analysis is consistent with a
robot population-in the United States of 122,000 in 1990. o

Mr. BepELL. You mentioned the New York Times article that

gaid that recovery will not bring additional workers to most plants
if they would simply increase their efficiency to.take care of that

" Mr. HuNT. No, I think that is the goal. I am hopeful that the eco-

" nomic recovery will come somewhat faster than they anticipate.

" than wholly successful at making that transition to a 15- to 20-per-

cent higher sales level, with no additional work force; but that is
the thrust of thegoal. - . -~ . .~ .
_Mr: Bepewt. You said that you thought small firms would be
slower in adding robots—-— : T , N

Mr: HunTt:. Yes: A . S .

Mr. BEDELL. As compared to large firms.- - s

Mr. HunT: Both because_ of the financial problem you can buy a
robot that can do a lot of useful things in a $46, to $50,000

. range. That represents about half the actual cost of making that

. robot work; installing it, working out the bugs, and "iptengating it

with other equipment.

"So, we are talking about a relatively high price. We are talkirig
about_even more integration problems in small firms, getting the

kind of expertise that they need to help them with this.
__You can't yet go—well, in a couple of places you-can—but'there

are not many vendors, software vendors; and applications vendors

available for robotics, It is largely being made up as we go along,
implemented at the time. You can get a lot of help from manufac-
turers, but they can’t-do the: whole job for you, so I think that:is .
also a constraint in small business. "~ :

_ Mr. BepeLL. We have seen in computers a tremendous drop in

" the cost of computers. Do you expect a tremendous drop. in the cost

of robots; or do you think they stay somewhat similar in terms of
~Mr. Hunr. I think that there will be some declines. Nowhere
near what we have seen in computing capacity, because even the
technological breakthroughs that are hoped for are not of that.
magnitude. - e S o
~ We are talking about applications breakthroughs.. We -are not
talking about fundamental changes iri the cost of rebotizing; like
we were in_the cost of computers. B/ut it is obvious that the reduc-

oI

—. ~
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essors; et cetera; are what make today s robots capable of domg the
things.they do.

As those prices come dowp, clearly that is reflected in the robot
As mass production énsues in robot manufacturing, costs are going
to come down. These are almost being built on a one-by-one basis
now. "I‘here ‘are not many robots employed in. building robots, for

ie being assembled by hand. So, clearly,

there are going to be gains: T would hesitate.toput a number on it.
Mr. BEDELL. I take it you hvould be surprised if the cost of robots

were to decline where they are half what they are today?

Mi. HuNT. No, I would not be surprised at that. But that would
be the outer limit in terms’of what I see in real terms.

Mir. BEpeLL. That would make it more posmble for small firms"

Mr. Hunt. Absolutely P ,

Mr. BepeLr. Would 1t not"

_Mr. HUNT. Yes. _

Mr. BepELL. You mentroned the BLS fig’ures You thought they
would eliminate 1 job in 10 in the work force. That kind of went by

me: Did I.understand you correctly? -
Mr. HuNT. What I was saying is that if you. ta[:e the forecast of
~job dlsplacement that we. made; and you try to find a base. of com-
parison; not for just simply saying that that is 1 to 2 percent of pro-
duction workers, but of the job openings that are going-to occur on
< the: replaCement needs basis, it represents roughly 1-in 10 of those °
replacement needs jobs. In other words, 1 of every 10 workers that
would have had to have been hired in the absence of robots, in the
next decade; will not be hired because robots will take that job
Mr. BepeLr. Those are from BLS figures?

. Mr. HuNT. The one base is ours; the other base is thelrs ”,,; o

, So, it is a rather risky business to try and make these cross-com-
-parisons; but it is on the same occupational baéis At least it is in
the right ballpark:. :

Mr. BepeELL. One thing we want to look at—and we, have BIS/
coming tomorrow—is that a‘lot of these projections are based tqg’
quite a great exterit upon the1r work—— :

Mr. HuNnT. Yes.

Mr.-BepeLL. Right now: You would agree?

Mr. HuNT. We are almost whdally 7dejlendent on the: BLS to

gs the baslc data of who is employed where and what are t ey
oing.

Mr. BEpELL: AZny other questxons'? . s

Thank you very much, .

Oh; yes.

Mr. FJ'I'HIAN Thank you, Mr. Charrman :

. . Mr. Hunt; _you compared today with the suztles Just a iuestlon
In your projections about ine future, what kind of GNP growth do
you_crank into that?

Mr. Hunt. Well, we are-talking about historically sustainable
rates of roughly 2 to 4 percent, Now, that is consistent with a lot.of -
other forecasts. We are not pinning this onja boom period in the
e1ght1es We expect, unfortunately, relatively slow growth as most
-other forecasters do. - :

Mr; Fm'nmN Thank you.:
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" . expect as a result of this automation.

. ; «
R

Mr. BepeL. Thank you very much. , _

I appreciate your testimony very much: - : .. -

QOur next witness is Ted Gordon.. ‘ _ .

Mr. Gordon. = .

Mr. Gorpon. Thank you, sir.. - - .
___Mr. BEDELL. We welcome you here. You represent The Futures
Group, which 1 understand has spent a considerable {ime analyzing .

some of.these concerns; and we_appreciate: what you have done to
-agricultural technology in Third World countries, and we will look

forward to your assessment of the nature of change that we can

Mr. GorpoN. Thank you; Mr. Chairman: T S

Members of the committee, 1 have prepared rémarks which——
__Mr. BepeLL. We would hope you would summarize those; we wil]
go_through them. By the way, I should also mention that.every- -
one’s prepared statement will be entered completely in the record,;

rized their reports. 1 : 7 _
TESTIMONY OF THEODORE GORDON, PRESIDENT, THE FUTURES
.~ _ _ . GRroup . N
_- Mr. GorpoN. Our firm is a futurist research planning, consulting
organization, located in. Glastonbury, Conn:, and Washington, and
we have performed work for the Department of State, Department

* .and I appreciate the fact that several of the witnesses have suinma- .

of Commerce,” National Science Foundation, OTA, and others, as
well as private clients drawn from large corporations; and my. re- 7

~marks this morning are taken from those previous studies.

Mr. Hunt referred to the concern which arose when computers:

- Were first introduced, .that' concern_proved ‘misplaced because in

(-4

retrospect computers created more jobs than they destroyed. ..-

... Common wisdom holds .that” new.technology will always create.
. more jobs rather than less, but it is important to raise a note of

caution here, This might ‘not be so in'the case of automation-and
robotics because electronics has progressed so far so fast; the future
for electronics i8 so bright and the prospects for automation in gen-

‘eral so bright that it is important to ask whether this new revolu-

tion creates jobs or reduces them in both a relative and absolute

sense:.. . . .. . - e . i} R B
_, In this testimony I am going to explore the potential for interac-
tions between technology and the 'labor force and ask about direc-
tions,upordown. = - ..o T

As we look at the technology of electronics and automation, we
see three-principal trends: Improving reliability, diminishing costs;

and increasing volumetric compression—that is-more components
in a particular. volume. We have done studies. which asked how.
long those trends we have seen in the past can—continue. Those
trends have been very powerful, about two orders of magnitude, a
factor of 100 or so per decade. . ) o o e
- As we look.at each of those trends and try and imagine where -
they might go, some barriers become ea:ipparent but almost without
exception, those barriers can be bridged:_-We have reached the con-

chision that these three trends can continue for another two dec- -

ades at about the current rate. For' example, one barrier is reached

OO
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by photolithography, the technology. principaily used in.printing
silicon chips. Fhis Tesit, 18 determined by the closeness of two lines
which have to be dr. .on the chips: That limitationis established
by a wave length of light. You can only get the lines so close.to--

‘gether. Once that boundary is reached; however; there are other
technologies available which use_shorter wavelength- energy _to

_obtain even further conipression. That seems to be the picture for
decades into- the future. One boundary can be leaped over by an-
other technology. U AL L e e
_This leads us to ¢ :Jvtﬂect by the year 2000 or so, electronic technol-

. ogy—automation—wi1ll improve 'over current capabilities by a
. factor of 10,000°or so. We.can make a kind of index out of it: . _.
_ This gain assumes that the markets are there to draw the tech- .

nology out. The costs will drop; as I said initially and performance
improve. These forecasts are well founded. To imagine that auto-

-, mation and robotics will be the same in the 'year 2000 as they are..
“ now would be a misplaced belief. ' T

" In addition to these general trends in eléctronics and automa

~ - tion, for robotics in particular, there are three othér. trends worth

noting: The first is_in improvement in sensors; the second is im-
" provements in artificial intelligence, a field which is progressing
fairly well; the third is the miniaturization of n;echamcglcomgab-
nents i general, using the same technology as printed circuits but
applying that same technology to méchanical parts. For example, .
-some recent work resulted in the complete printing on a very small
chip of an entire mass spectrometer, not just the electonic elements -
o bult the mechanical parts as well, all packed into a very small
.~ volume. R s T o ‘
. - Artificial intelligence, the development. that I referred to _a
moment ago, requires the ability to sense and operate on sensed in-
formation; to draw “judgments” from these observations, and per- -
form adaptively. o : P <

Machines with artificial intelligence will not “reason” in the.

‘'sense of human reasoning, but. will like most of us; observe data,
learn; and arrive at pragmatic rules of behavior that are good
enough to accomplish the ends that the machines.have been pro-
giamed to achieve. With artificial intelligence a robot of the sort
'that we are talking about here can perform functions which we
will recognize as being more cognitive as time progresses: - - - .
Focusing for a_moment. specifically on robots and the develop- .
. ment of robot technology, we see the accuracy of manipulation im-
Droving from about .02 inches today to a thousandth of an inch in °
the year 2000, Repeatability of placement, being able to move from
one ‘position to another, improving by a factor of 5. Meantime, be--
tween failure—that is, maintenance of the robots themselves—im- .
proving by a factor of 5 from 1,000 hours or:so in the near future to
- - 5,000 hours. Fault_detection .in_robots moving from mostly human .
" detection to self-detection, selfcheck. S will .improve by a

. factor of 4 or so. Also, to some extent at least, robots will 'move
toward self-teaching, sensing from silhouette to 3-D, and memory
capacity will expand greatly. - . - - . - -
. Expanded memory. is.the key to-artificial intelligence. Finally; in-
formation processing is moving from conventiopal to parallel archi-
tecture, wgich means simultaneous analysis §f problem sets that

59 -

A



| 55 .
the robot is dealing with. So that leaves us with the question about

the future of the number of robots in the United States. This is not
certain, by any means, as other testimony has indicated this morn- .
lng‘,,,7 S T ’ R T ST — el - o
", Our estimates are really quite consistent with others that have
been mentioned, 100,000 robots or so-by the year 1990; and then
growing considerably, at a slower rate, but on a bigger .base to L
- about half a'million by the year 2000. = P
~- It is not adequate to simply describe those robots in terms of
units; we must ask about the capability of those units. Fiture
robots. will have differ¢nt, capabilities in the future; we have also.
made an estimate of the number of people-equivalent of a robot; .
. going from about two today—which coincides fairly well with the
-first testimony we have tiis morning to, and this is stretching it— _
to about 5 by the year 2000, . =~~~ ~. .-, - T @
. Now, given those assumptions, and some others which I will
'. mention, we comptuted the levels-of-unemployment, which might -
- result. We.used the.Deépartment of Labor’s estimate of labor force
size between now and the year 2000. Presuming the GNP was as- -
sumed to grow at 2.7 percent per year—which was in the middle of:
~the band that Dr. Hunt talked about—we presumed that productiv- !
ity would grow at a rate of 1.5 percent %;a:- ear, which seems a rea- "
- sonable. expectation in-view-of¢this technology. These are scenario
assumptions mind you; and fhight prove to be wrong: But with
these _assumptions,  unemployment did not 'grow and remained

2y

roughly constant. .~~~ - T
. If the economy grows at about 2.7 percent per year, it will absorb

the productivity increases; the increasing number of workers ex- - -
pected to enter the labor ‘force, and -a half million robots of in-

-creased capability by the year 2000. - = Tt- . S
It is very important then to follow national policies that encour- -
age economic growth. With lower economic growth; unemployment
will grow. This is the key to the unemployment picture:.
--When we focus on particular .industries, the .situation is much

different; again; as Dr. Hunt suggested. We examined the produc- " -
- . tion of passenger automobiles. That. narrow segment of the labor .
force employed about 270,000 workers over about the last 7 years. ,
On the average, the number of passenger automobiles produced = .

during that. time ranged from 6. to 9 million units. We assimed—"

again, these are scenario assumptions—that output i this industry

would grow ‘at' the rate-of 3 percent a year, so_that by the year

2000, about..10 million automobiles per-yéar would be produced.
' Productivity growth in this industry may actually be higher than
averdge because of CAD/CAM and -PERT and improvement in -
other manufacturing procedures, but we assumied it would grow at .
1.5 percent;per year; as for the economy.as a whole. Finally, we. ="
_projected that the number of robots in-this industry would grow to -
5,000 by 1985 and 25,000 by this year 2000. = o
_In this instance, displacement of. workers in the industry would
be; very heavy, approaching.50 percent or so by 2000 These results

come directly from-the assumptions; other people ¢an make. other

assumptions and-tome up with different numbers but at least this..

estimate tends to size the extent of the issue: The central point is: -

While robots’ displace 1.9 percent of the labor force as-a whole, the =
2 D




‘impact.can be much greater in specific industries, and in this case;
- canindeedso:. .. . oo
- "The policy implications are clear. We should develop our full
- ‘output potentidl because it is only. through economic growth that.
~ full employment can be realized. In the presence of such policies,
** -gutomation which improves productivity-—and robotics—work to . -
“the advantage of the country in improving quality, lowering the
*  cost of our products; fostering domestic economic growth and the
- quality- of life that comes with it, and importantly improving the
competitiveness of our products on the world market. . .-
© My prepared statement includes a report of a study that we did
" recently which extends the scope of the issue to developing coun-
© tries. It i8 a_piece of work that we presented at the W ds Con-
.. ference-earlier this year called “Global Consequences of Improving -
.. Productivity.” Basically, we examined Third World country labor .
- force trends; and asked how changing productivity in Third World -
countries would impinge 6n employment in those countries. . . . = .
-~ _ Now, the.situation is really quite different than for our country.-..-
. Population growth rates in developing countries are very high, and
‘bucause there are.a large number of people of pre-labor-force age,
their big bulge in labor force size- ,iﬂtg’,ﬁt to come..The question is, . <
_-will there be jobs for all those kids that are going to come of age?. -
- If developing countries followed patterns of recent years in indus- -
trialization, the first sector to be industrialized will be agriculture, - -
. which is the heaviest employer of the people in the labor force: ...
 We found that the people freed from the agricultural sector will-
_ not all be able to find jobs in the industrial and services sectors,
although employment in both sectors will grow as productivity and -
* the economic condition of those countries improves. On_the one *
hand, improvements in agriculture are required for the indigenous’
production of food and that requires capital to make agriculture
 more capital intense, which frees labor, but the alternative jobs for -
.~ that portion of-the labor force; particularly in countries that have :.
‘high ggipi;ljajﬁiqng’rdwthrates; will be hard to find.- .. == - -
__Labor needs in developing countriee will.rise in sectors other
" than agricultural, but these ‘needs will not compensate for the
. labor oversupply. That led us to the conclusion that development
- policies of poorer countries would hav& fo consider jobs and em-
playment as well as economic growth as policy targets. '

. Thank you, and I would like your questjons; please.

- ‘Mr: BepeLL. Thank you very much, Mr. Gordon.

. Mr. Biuraxis, Just very quickly, sir, your percentage figures on-
productivity and GNP: Do they take into consideration the poten- "
tial rate:increase in the use of robotics? T o

- Mr. GORDON. Yes, sir. - R ' S

" Mr. Biraxis, They do? B L
Mr.GorooN. Indeed.” - .. -, . . . R
1 treated them somewhat separately. 1 assumed p:rbd!ctigg': '

. . ’..

growth of 1.5 percent per_year; and in addition to4hat; a half mil- -
- lion'robots by the year 2000. . .. - < - o
. _Given that productivity, given that number of robots and aGNP ™
" growth rate of 2.7 percent, we can absorb the additipnal . people
N K . R ~_ .
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cept. of r botles, to increase productmty" :
Mr. GorpoN. Absolutely. o
- Mr: BiLirakis. Po increase GNP?.
' Mr. GORDON Absolutely, and to nﬁprove the quahty of the prod-
. ucts. ’
Mr. Bmmxfsﬁ Andfgfgonnpetrtwe quahty, whlch of course, ties ~
r}ggi}fm into increasing productlvrty—more people buy, and that sort
o
- Mr. GORDON Yes, sir; : . '
.. Mr. BiLirakiS. That is the bottom hne ofitall. : -
* 1", Mr: GorpoN. Indeed so. . - '
_Let me mention howfgenglg\gefthe 9aj9ulat1on is to growth of the

. economy. I said 2.7 percent makes it balance. If I were to say 2. 3
percent, the situation would be very, very different. At 2.3 ; ercent,

.. unemployment grows tremendously; at 3:1 percent; on the > other o
hand; unemployment falls off, and we are looking for workers
Those gensitive to that assumption—— _ ,
- Mr. BebeLL. Are those tables-included. with your statement" C oz

Mr. GorpoN. Only one of them, but I will make the other two

. available.
. Mr. BepeLL. Which one is included? = . G
: <. Mr. GorooN. The basic one, which show. productlwty at 15 per-' -
cent-and the one that'assumes 2.7 percernit GNP growth.
Mr. BEDELL I think it would be most beneficial if we. could have -

" the other, too;~ because we really don’t know what m gomg to-

~  happen. -~ e
- Mr. GORDON. Iwouldbegladtofurnmhthem o o
Mr. Biuirakis. I have ‘nothing further; Mr Chairman. :
. Mr. BepietL. Mr. Schaefer? . - :
Mr. ScHAEFER. Thank you.
Just_a couple of questions. How. many ﬁrms are now mvolved in

_the making of robots to sell?"
Mr. GorooN. I don’t know the. answer to that Drdnt we haye
" that question earlier this mommg” oy _ , ,
Mr. Biuiraxis. I believe 30 @ - . ,
Mr. BepeLL. Ithink 30t035.
* Mr. ScHAEFER: I would imagine then, of course, When we look.at
500,000 by the turn of the _century, it would be something like the

computer business, in a competitive sense.._
Mr. BebeLL. Would the gentleman xleld"' The mf‘ormatlon that I -

wrote ‘down was that he said there were 140. in Japan and that .
. there were 30 or 35 here in the United States.

Mr. SCHAEFER. One other question: In your gtudxea in thxs par- g

ticular area has anything come up . -aboiit the safety factor again?
1 asked this question earlier as far as some of the hazards.
‘Mr. GorpoN. I would quite agree with Mr. Weisel's testunony
_ that there are several principal drives for replacmg human. labor
with robotic labor. _One of the most important is safety. Robots are

extremely useful in dangerous situations; in terhous sutuatlons,
boring situations, that offend human Work e

— RN
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_ So_these are. reaiiy 1mportant drives for the converswn to robot- -
ics. They are safer; they prodiice higher quahty, and they get rid of
jobs that people don’t hike to do: .

Mr. ScHAEFER. No further questions. - . - o

Mr. Biuraxkis. Would the gentleman yield a moment" .

Slr, in your opinion, and I. will call it a gamble and I am not sure
that _is appropniate; but is the gamble worth 1t to Amenca and tO‘ "
the American people? - : , :

Mr. GorDON. The gamb]e‘? e .

- Mr. BILIRAKIS. When we ‘consider the very hlgh potentlai of the
lost jobs versiis the gains: anfdfthe benefits o

Mr. GorpoN. It is hardly a gamble, sir.

- Mr. BiLiraxkis. I said the word is not quite appropnate

Mr. GorpON. The reason I pose my response that w J' i8; were we
not to do it, we would lose our competitive e the growth
-rate that I am insisting. is required here would lost All chance -
.of it would be lost; so. it,seems to me that we would have to-take -
that gamble and do. it well and in parallel; foster pohmes that -
Woul gromote an economic development F I

1LIRAKIS. Thank you;. Mr. Gordon. ' o

Y

Mh BeDELL. ' certmniy apprecxate your testimony very, very :
mucl
~ You mdlcated ifI understood you_correctly, that for. automohlle
gquemLﬁgu pro,;ected the decline of somethlng like 50 percent ins
that number of workers? .
Mr. GorpoN., Yes, sir, but thisis a ve%extreme project}pn, - :
wzr BEDELL. 'I'hat 1s qu1te dﬂ‘ferent r. Hunt projected 10 per- .
- cent. -
2013/{{ GORDON. He was ta.lkmg 1990 and I was talkmg the year
Mr. BEDELL. ()hL you are not in great '”,eement. on that"
You indicated, if I understood you correctly; that you thought un-
employment. would remain about the same, if we _hﬁve 2.7 percent4

__growth in GNP, and 1.5 percent in productxwty"
-...Mr. GorDoN. Yes, sir.
' ... Mr: BEDELL. That i is over. 10 percent nght now: Do you mean that- 3
. it will stay at 10 ‘percent roughly? . ‘
Mr. GornoN. As I.ran throug‘l these numbers f was jgdkiii" at
.something that roughly.balanced. If I were to increase that to 2.8
_percent : .growth; then unemployment would drop It is very, very
. gensitive to thatnumber _ .
Mr. BEDELL. What Were your f'gures" .
__Mr. GorpoN: As T took off from a basé ‘of a. GNP of $3\tnlhon in
1982; and at'the rate of growth that I used— = = .
Mr: BepELL: Where did you get that figure? . - - . o
. Mr. GorpoN. Oh, 1 have it here, - o
" That is in pubhshed statistics for the country. =~ o
 Mr. BepeLL. The concern I have is while I.have been in the Con- ,
gress, I have never yet seen _projections. ‘that were not overly t1- -
‘mistic what the economy was going to do. Maybe that was just
‘cause the period that I have happened to serve I think there 1s a
tendency for people in chernment to want to hope that things are
to be better. Do-you have tly figures on dur GNP jncrease
for the last 3 years, for example ' , '
IS o
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Mr GORDON I thmk ao

- Mr. Beperr. I don’t want to take a lot of time;. my understandmg :

is that they would be substantially less than the 2.7.

Mr. Gorbon. Oh; Iamcertamofdmt.Iamcertmnofthat,and

what I am dealing v mth here is a forecast for the next 18 years, and
we all know how bad economic forecastmghas been:
But let me just say that the 2.7 is right in the m1ddle range c of

economlsts that are, brave enough to to forecast over -that txme

T is not the lnghs not the lowest I'think it is attamable

- —;-——Mr BebELL. You said if it were to be 2.3 percent it . made a blg

difference in your projections?
Mr. Gorbon. ‘Oh; yes, that ;sfcorrect

Mr.. Beperr.” What would you forecast nnempioyment to be If it

=<were 2.3 percent? Do you know? o
Mr:. GorpoN: By the year 2000, 16 percent

. Mr. BEDELL. Is that right? . . SR

.. Mr. GORDON: 'f'he gross national : product; according to the num-

bers that I have, in current dollars for 1981, was $2.94 trillion and

in 1982, it was $3 06 trillion: Thm is from the Survey of Gurrent

Busmessﬁf Y
Mr. BepeLr. Do vou have 19869 R

b Mr. GORDON I.don’t have 1980 v&th me Maybe soma)ody else
Es, B

Mr. BEDELL I would say, alm(.r‘t constant

" Mr. Hunr. If you will; in cons:znt dollars: I just have the chart
in front of me In 1972 do]]ars, the GNP has been constant smce g

1979 ; b,
M. Bengiz. Since 1979; about constant’? ' § SRR
Mr-Hunt.-Yes: =
Mr. GorboN. -And in constant . dollars d1m1mshed somewhat be-

" tween'1981 and 1982, o :
_ Mr. BepeiL. OK. Well, so that’s 1, 2, 3 years, 1t has been roughly
.constant? A

:Mr. GORDON. r

' Mr. BeperL. What would GNP _have toiﬁéréaéé in 6?&6? to Eét R
. 'unemployment down to 5 percent" ' W

D5 :you have that figure
Mr. Gorpon. I Would have ‘to guegg at that from the numbers

that I have, but: sometlung on the order of 8 percent
Mr. BeperL. OK -

I presume if it stayed constant—that is where it m today, with no.

mcreaschxt ‘would be a dmaster

botlcs, but the cost the labor force size is growmg, and yes, every-
thing. _
Mr. Bi-:nm Yes, evergthxng There w was the time when mstead of

" working 40 hours, we-were working -60 hours. That has constantly
declined. If we were tc gee a decline in hours of work, would that

tend to_solve the problem if we don’t see our GNP increase?”
Mr. GorboN. Siure, they are tradeable exactly. -All the ﬁgurw

. that I gave you presumed a conetant workweek

Mr. BEDELL. Sure

)

. _ Mr: Gorpon:: We would be in ternble tronbie,—not because of ro- -
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L Mr GoRDoON. If we were to decreasé the ntumber of hours of workf
. l;y ]1})) percent; then the number of workers required would increase
' Y. reent:-— - i _ _

- ~- "Mr. BEDELL. Stre. - " ,,:,,',' D
Mr. BepELL. If you did end up w1th 2, 3 jgercent gowth in GNP

and 16 percent unemployment—I am not g how you-go about ]
doing it—but if you were to lower the work week by 16 percent, *
;+ yow would——

Mr. GORpON. One hopes that is mcreased lexsure rather than a
- .forced reduction in the workweek: .
® Mr. BEDELL. Sure, sure.
But we have seen that move over the total penod ‘
_w__,__._lt -appears to me that-what we have seen is ah increase in pro-
: ductlwt;z worldwide. With the problems that you mentxoned in the
developing world, wherein their economies are' going to have a’
- pretty difficult timé, any big increase in markeis from those devel-
oping. countries would be questrqnable under mwost projections, and
‘increased competitiveness in world markets, which we have al-

. readyigeen in agricultural products I thmx yon swould, expect to see
ini these othier products.
. Doyou see that adversely affectmg the growth of (‘NP"
Mr. ,GomNﬁIn our country? .
. Mr. BEpELL. Yes. " ‘
.. - Mr GORDON lthmk the nature of the prqductthat we sell to
o develo ing countries is going to change over time. It is really quite
» ble to imagine a world in which trade with developing coun-
tnee—albelt ‘with.other. products involved—is-still-a-very important.
Egrt of our economy &nd their¥ as-well; and I really picture that:
or

7 ’ «

" For example, m the case of ggnf;cultureLaisiwe raove through this
time period; I see our export product chan, lfmgt:os;dqgreefromtﬁe
export of food which we have grown:to sell overseas, toagricultural
inputs, chemical inputs; implements; to help them to'develop their
9?5"1, production. In other words, we export to them what they re-

uire for the development of their ¢ economy It is probably likely to
- cross amumberof industrial sectors. - -
_ .- __Mr. BepELL;, Many of those countries have a substant1a1 foregn
7 debt: at-this time, and our- debt service is takin awfully large:

part in the exchange they gain from the sale of t jeir products over-

Mr GorboN. Yes, Sir.

-__ Mr. BepELL. Do you see that as senously and adversely aﬁ'ectm
 their ability to import those products that we might wish to se
—- them; or ‘do you think that they are going to somehow solve that

problem so they will have the exchange 50 they can buy the thmge
" we might like to sell to them? = - ;
Mr. Goroon:. I have failed to discover anywhere a solutron to the
yroblem of developing country debt. I haven’t read a. good idea on .
gow that can be solved; and use of the problems in the devel-
ymenit of the economies of poor countries, that ¥ alluded to here, I

t most poor countries who have borrowed a lot of money will
-have & very tough time repaying their debt. That is not to say-that
we won't find ways to ¢ accomm ite or to continue exports to those
countries. L i
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_Part of the debt will be paid; some of it will be in trade; monsy
comes in; money goes out. They raise their foreign exchange by dif--

ferent mechanisms, and perhaps even borrow additional money. I .

think trade goes on; but by thé same token, I-think:it is 'very diffi-
.g;; to imiagine how debts will be completely paid in the short
_Mr. BEDELL. So, you do not see that as seriously impinging upon
our ability to export to those countries. - o

. Mr. GorpoN. I think we will, and I mean we in a_ yery plural -

sense here—all exporting countries—will find a way to accommo-.
.datetrade. = - = . L : : - .
© Mr. BEpELL. Mr; Fithian:.™ =™ . . T
Mr. FrTHIAN. I just have one.question. . = - =
Dr. Hunt was using the 2- to 4-percent figure for GNP growth;
now, what would unemployment be under your projection using

- your productivity increased figure at 2 percent? And what would it
be_at 4_percent? - R e o '

- _-Mr: GorpoN. I don’t know the answer; but I can tell you.it would ™~
be_awful at 2 percent; and very good at 4 percent. - S
.1 mean; we would need workers at 4 percent:
Mr. BepeLr. Could you get us those figures? _
Mr. GorpoN. I would have to run it— P
Mr: Bepern. That is' what Fmean—— v
. Mr. GoroowN. Oh;sure.. -~ -~ . .
.. Mr: BeperL. We would appreciate it if you would send those in. -
- Mr. GoRpON. May I put one caution in; please? . )
~_. The calculation that I used, to derive at those numbers is a very
simple approximation, It makes a’lot of assumptions about partici-
pation rates of the labor force, about what produriivity really
means, about How many workers.that robots would replace. The
numbers 1.am quoting are really just the results of those assump-
_ tions. So please treat them- with that idea in mind. The figures rep-.
- resent order of magnitude estimates designed to- gizen;he,prgblg@,
~. - Mr. BEDELL. ] think your testimony~ has-been helpful. I appreci- .
ate it very; very much: . T O NG -
- {[Mr. Gordon’s prepared statement with attachments follows:]
. PrepARED STATRMENT OF THEODORE GORBON, PrEsipENT, Thi Furunes Grour -
__Mr. Chairman and Members*5f the Committee:: My name is Theodore Gordon. 1
am- Pr G a fi > ,#,i,n, lggg—mgéaplanningfor
“both p K [ offices are located in Glaston-
- - bury, Connecticut, and n Jur government clients include the De-
» partment’ of State, Department of Commerce; National Science Foundation and
- other ﬁgvemmgnt'ﬁsenqi%,@dgu;pr,ixa,te,glignt; are generally large corporations
.+ from the electronics, communication, information, manufacturing, pharmaceutical,
¢hemical and financial industries: In general, our studies are pragmatic and direct- *-
ed toward policy issues-thdt can be influenced by future changes.. We hsve per-
formed a number of studies recently that-relate to advancing automation and robot-
-icg, and I have drawn my remarks this morning from this priorwork, . -
", __When computers were first introduced, there was a great deal of concern that un-
- employment ~ould result wherever computers were used. In fact, this was not-the
* case; wherever computers were used, more jobs were created. Common wis ds .
that this sitiation will always continue, but this might not be so. Electronic devices -
* are o advanted and the prospects for automation -0 bright, that the net effect of
introducing such new téi:lli)iib’_li%iéé may be to improve total output with less labor
required in.both a relative and absolute sense. I'will explore the potential for such -
‘%ﬁl@-iﬁdﬁb’e’d unemployment in this testimony: ~* S

_Washingto
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[ techno]ogy is profound Thore are three prmclpa.l hardware trends that char-
i rdware_today: reductxon in coet, improvements in reliability,
and mcreases m paglgm&densl ty—that is, the n,umber of compor:ents that can be
packed into a given ~olume (Figure 1). All of these _trends have been .running at the
rate_of about a_factcr-g#-100-or so per decade since 1960; our studies indicate that
these trends have. another two decades or more o run. As limits are reached during.
this* period; new technologies offer potential for further sreskthroughs. For exam-
ple; photolithography (the technology required for printing microcircuits on silicon)
is limited at present by the distance between lines that canbe drawn optically. This,
in tum, js fixed by the wavelengtly of light. Once’ this limit is reached, conventional
ge hotolithography impedes further progress toward mmmtﬁmtmﬁ ‘However, just

hiiid this conventional technology liés the possibility for using sliorter wavelength
energy in‘these processes, for example, “ultraviolgt or X-ray imaging.

If we assume that electronics has another two decades or so to run at current

rates of improvement, the electronics of the year 2000 will-be improved by a factor
of 10,000 or so. Ahd with that kind of unprovement poeslble, specific applications

,,,,,,
-
.

g ‘
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.of electronics in th

and parallel proce
‘tion_in parallel through sever

( ( 7 85 |
In add#ion to thess cont trénda, it is worth noting two other devélopments

of signifi

fut

-

scontinuities and can significantly affect the application
e. First, the same techniques that.are being used to

produce very. large. sc:
ture of small mechan

determining the constituent ‘eler

s of gases and other fluids, has been “printed

> integrated circuits are also being applied to the manufac-

ple, a mass spectrometer, a device for

-on & chip: This is more than simply printing the electronica on a chip, as is com-
-monplace in_very large scale _integrated circuitry; I

ther, the whole. machine—

a all—is part of the printed apparatus.’ The second new development is.
, the simulation

1ig of age (within the next decade) of artificial intelligen
of human intelligence by computers: Artificial intelligence requires

operate. on sensed information, draw. “judgments” from these obgervations, and per-

- form adaptively in-view of thesé judgments and changing circumstances. Machines

with artificial -intelligence will niot “resson” but will; like most of us; observe data;

lear

rn, and arrive at pragmatic rules of behavior that are good enough to accomplish

their ends. Progress in this-field has been impressive under people such as Ed Fei-

genbaum nford and Ma 1
erate even faster. in the future as the price for

redundancy is achieved, 8
people feel describes the fur
. With_artificial intelligence;: a rok
itg at The Futures Group have_res

sulted in projectio
* trate the enormous potential for this field. Robotic accuracy is defined
lite error of the equipment in six dimensions-when trying to reach Jeh
tination (Figute 3). Repeatability is a measure of the ability to return to a‘m
taught prior position. Electric robots have an accuracy of 0.020 i

um at Stanford and Marvin Minsky at MIT, but we expect the field will accel-

Ly T Le

compiiter memoty continues to drop

ing of information is developed further. By processing informa-
| alternative paths, computational speed is improved;
mputer operation becomes-much closer to what some
ioning of the hl;;,nan brain, ) :

"cognitive furictions. Recent stid- :
of robot technology that illus-
that illus

(o)

es today, moving

toward 0.001 inickies by the year 2000, while hydraulic robots have an «accuracy of

-0.200 inches today, moving toward an_accaracy

of 0.010 inches by the year 2000. Re-

peatability for electric robots is 0.005 today, moving toward. O;OQ%?dmulic machin-

MTBF will increase from 1,000 hours in 1980

-

ery has repeatability of 0.050, moving toward 0.010 by the year 2

¢

to.5,000 hours in 2000
- L 3

S -
i
[

Siticon Micromechanical Devices," Scientific American (April 1983,
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7,89,bot1c mean: t.lme-wmpa.u'will be 10-15 iiiﬁiutm for alectric mbots versus 30—60
nutes for hydraulic robots. Electric robots have increased th eir speed from 6 sec-
onds in 1977 (for a standard pattern) to 4 seconds today; and tlmt speed should de-

crease to under 1 second for the same. pattern in the _ .

" Robots can be designed to interact with other eqiﬁpment via extemal)mﬁffacea .

and to react with human beings via spoke |

Within the next decade or 80 yve can t0 B8 Very ﬁmpl&meamfgqmgm,
mmggqbots and, with the-advent of artifica mtialhgence, robots that learn through
experience. For ‘example,-a-robot could be adaptively. pmgrammed to change its posi-

] homor ‘sequence-in order-to niinimize rejection rates. -

» fq&fnre of robota is their versatility—their shility to be used in a
mldnphgty pplications: In the future, robots will become. momgengml; purpoee, .
in_the sense that their implements can be uﬁhzed ina vzirlety mﬂmut much -
cost penalty. ~will impro mﬂlaeqmmon lace. -
*In_ mtad Statee; by 1982 the
numbe afacﬁorofm tontot:dofammt4500 Aslis

well known, the Japaneee have inade miuch more extensive use of robota in. produc-
tion—estimnAtes place the number at about 14,000 by the end of 198].2 ﬂf mecham
cal transfer devices are included; the 1982 total for apan jumpa to 67,000, and that
for_the U wd,ﬁtﬂtesbdlSOOO Ont;hms’ame eehas89000 and the
_Soviet Union 38,0003 - - -
The number of robg[sfhkglﬁy to be in usé in the fntum ia- not @rtamby ggy
means; but large increases seem-certain. The. number of robots'in manufacturing
quadrupled between 1979 and. 1981 Séiiiité: Lioyd Bensten, at a Joint Economic
mmittee session, suggested that by 1990 between 100,000 ‘and 150,000 robots could

. be_place in _the United States, with _Ford and General MotorsuamgSOOOO robots o

between them.* Forces encouraging.this growth include: ___ ___"__ — ..
ogy itself, which increase the number of apphcatlons

P orovementa_in-the technology 1
; ”‘mifgagbgmade of these machineﬂr ¢ gt o

Lo

botics.
l(Z‘)ln the negative sxde, féctora tliiit; hmxt t:hé Bpeed of dnffumon of technology in-
clude: .

The size of the reqmred investmen )

Institutional inertia that slows the adoption of automated technologles L

The rate of capacity ytilization.” . .. - ..

_ Now the question is, Will such rogrﬁ in _robotics and . automatlon in gqnprpl
create jobe or eliminate them? The answer is, of course, it will do both, at constant
levels of output, it -will eliminate jobs becacse_the prgm will ;im jobs that
human workers currently perform,.and automation, properly applied, will improve -
roductwlty, that is, increase output per nmnhoun&&me _people argue that as auto- - -

X to_produce the machines, and
currently dull; repetitive, drudgerous, and some- .
ill not. but the quality of the -
erally been the case-in ti ﬁ O
N v wave of automation have some new attributes. o,
of all and probebly will manufacture robots and other automated equip-
ment. Furthermore,.as Robert Kmmfwor of engxneenng and public_policy at
Ca%lﬁlmon Umvomfy, points out: . __* _ i

rebotice i a kifid of automation; and automation in xtmlf is not new; robofs

are the first kind of automation. that directly replaces workers by doing what many
workers do—namely to manipulate. parts; load, unload, and operate other g
machines and/or portable tools. Almost the sole Jushfwatlon r pumhasmg mrlus- .
trial robots-is to eliminate workers.® -

Automobile manufacturers already find. xt' poeslhle to opemte robots for $6 an

N

bour\eompnred to $20 per hour £or akilled labor.”

2 Aym mlmﬂer, “Industrial Robou on the Line.” hchnobgy Révww (MinTnéﬂm)

Iron Age (March 19, 1982), -
‘ Ekctmmc News (ﬁ%xg' 1988). ° o
-—48ar Johnson, - “*The Future of Work: Does It Folongt?oU’n ortbthe
" nll‘i}l Rcview (Sep mber 1982). .

*Ei kguwuc lews(April 18, 1983 . IR .
’Honthly Ifa&r Iﬁvww (SepT mber 1982) ' L : :

for gwen robotlc capibxhty a8 a result of “learmng-curve un- o
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. “million_units are manufactured in the United States, and that productivity grows .at.

bs will be displaced by continuing automation and robotica? The -

5 muny jot
situat is summarized in Figure 4. We have created a scenario which involves sav- ..
. eral critical assumptions. The U.S. Departmient.of Labor expects the labor force to .

grow from its present level of 110 million to 134 million by the year 2000. We pre--
- sume that ‘productivity grows at aboat 1% percenit per.year as-a, result of automa- -

- tion; that GNP .grows 2.7 percent per year and-that the number ‘of. robots grows
from a‘currently installed base of 5,000 to 500,000 ‘by-the-turn of the century. (As
mentjoneéd earlier, Senator Bentsen suggested about 100,000 ‘robots by the year 1990,
so. this forecast represents an ambitious growth in. the last decade -of the century.) °

- Suppose, further, that.the effectiveness of each robot also grows. Today a_robot is
requivalent to about fwo persons; we have assumed that by the turn of the century a
robot could replace five workers. With these ggqgmrptiggg, the percentage unem-

. ployed remaind esseiitially-constarit—that is at today's level. The contribution ofiro- -

botization to this picture is relatively minor:.in the year 2000, 500,000 robots, dis-
p}l_liiéiiig five workers each, represents only 1.9 percent of the. labor force. expected -at
- that time. - - , S R
- While the picture presented in Figure 4 is a homogeneous snapshot of the labor -
force as'a whole, certain industriz+: will be more affected by robotics than others. In
" general, these are industries in 3 mechanization: of production yields lower cost,

. higher quality, dimirishe uction time; improved efficiency; or improved .

worker safety. In these i1 i .
example, the produ ! few.enger_automobiles_has involved a labor. fdrce -that ‘
averaged about 270 the last seven yeurs. On the average, this labor force
produced about ; per employee, while production during this-interval
from 6.2 to 9. 0 un low assume the following: thie employees available for -

- passenger automobile production grow at the same rate as the labor force as -a.
‘whole. The employees required, however; are afforted by level of production of auto-
mobiles; improvements_in_ productivity; and introduction of robots. It we assume -
that production_grows at'3 percent.a year, %o thict by the year 2000 more than.10

1.5_percent ‘per_year (as_previously assiimed), and that the nus ber of rohots grows
fram 5,000 in 1985 to 25,000 in the year 2000, then Jege - Lisp half oF those vho might
ordinarily have been assunied to.be available for wrnzicys wnt his industry will
be required. This effect is rediiced ar prodiictisn of the industry incr T
The. policy implicutions, it seems to me, are clear. We should follow policies that .
permit us to develop our-full output-potential. In the presénce of such policies; auto-.
mation ‘and. rbatics work very much-to our advantage in improving quality; lower-
ing costs of our products, and thus foster. domestic economic growth and improve
competitiveness of U.S. products on the world market ' -

1ave also attached a recent paper prepared by our com- -
pany for the Fourth Woodlands Conférence on Sustainable Growth, titled “Globat

* Consequences of Improving Praductivity,” describing an’ analysis of the consequenc-
es of advancing technology on the labor force of developing countries. In this in-
gtance, the techniques include not only automation that can be used to some extent

- by many countries, but other technologies that have the effect of increasing produc-

tivity in all sectors. We set out to compare available manpower with required man- *. |

_ power, that is, to fis  prospects for employment in developing countries; given -
- the realities of popula

! es. pulation growth and_expectations abéut changes in productivity
and growth.? We found that the net effect of increasing productivity ifi the develop-
ing world is likely to be an increase in_incomes for those working but a decrease in..
the percentage of the labor force that is employed. This increase in prodiictivity per
worker is the only way in which per capita incomes will eventually rise: however, it
appears that; at least in the short term; increasing unemployment will be the cost of
lopment. - .. : T o :
,,,,,,Poi&ec,,hhqlogy from developed countries to developing coiritries has been .
ell. under way. In agricultare, industrialization . is -proceeding 'in° almost

. every ‘country. For example; smaller perceritages of the labor force are bngaging in .

" agriculture; almost everywhere. __ _

In Brazil the percentage changed from 45 percent in 1970 to 36 percent 'eii'i'i-gijtiy-. R

In- the Ivory Conat the percentage changed from over 90 percert to 85 percent.
.. In_Indouesia t!e-percentage changed from 75 percent to 64 percent over the last -
10 years. ’ e . : : ‘ o

werThe Revival of Enierprise.” paper prosentod by Thendsre J. Gordon af The Third Bl
Woodlands Conference on Growth Policy, October 25-31,1979. - . —

2 ’

5. the impact of robotics can be considerable. For ‘



1 on intry. cor
] pgnod 1979-1980 _The correlations related changes in labor force and productnnty to
the state of development, as measured by GDP per capita. . _ _,_
. We _fourid thet conventional development patj:emeould make m more » people avaxl-('
able from .the agricultural sector: than the_industrial and.services sectors could
abeorb in_the short term, resulting. in net unemployment and most hkely urban
. overcrowduig by unemployed people (Figure 5)..- . -
-+ Figure 6. shows labor force growth rates expected over the uext two decudes i
*-many developing-countries. The highest growth rates will occur.in the countries of
Africa and the Middle East, where. growth of 3-4 perceiit a year is expected.in many ... .
* countries. These countries will be hard. pressed to provide employment for the large... & .
number of young people entering the labor force each year. The situation should be
less severe in many of the countnes ‘of Latm Amelwwhere labor force growth
rates will be lower. ‘
Our LDC analysis suggested the followmgg——— : C
._The current trends in productivity-related technology will lead bo mcreasmg un- T

employment in the agricultural sector. Although labor needs wiil be nsmg in other

sectors; these needs will not compensate for the labor oversupply.:
Economic_growth targetS_and the policies by which tlioss growth targets are pur-
sued may have to conside employmenteffect& more explicitly. . . _

It may be necessary to make efforts to increase employment generation evenifit. & ;
slows the pace of development in order to reduce the extent of absolute poverty PR
caused by underemployment.. .

New agncultural policies deslgned to meaximize. arnéu\!urﬁl employment méy be
useful in-many colintries, not only from the standpoint of food produétlon, but also

i as a solution to the looming problem of unemployment. - C

_ Without contmued control’ of populatxon growth retes, the sltuatxon wxll get o

worse .
- FIGURE 5. —suw'MARv oF Niéﬁél RUNS FOR A ALL 6EVEL6§iNé 6oumiufs B
R ssapiion . : R g (embee
— : : : C L Geranit:
"~ igh growth 67 gowth el 65 paicsi/ 30
R v Yf Ui 412
Low Growth..... GDE.'gmvd?: cquals 4.3 pemng/ B0 (942 =16
e 3.3 3% 559 <19
High production grwnh tivity 80 - .1 135 +1
L : 350 - 800 +40
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_nf_improvmg Pr d ti ty*

_economic growth to a more dm:cl focus.on employment-b:

—.6]§§2§yﬂichBalixﬂKC6iireiiiiéé" R A

R S s S
T.HEGDGRE J. GORDON and JOHN STOVER

" World popula n tcday slmids at aboul 4, 6 billion and is growing at_the rate oﬂ
about 1.7% per year. About 1.8 b:lhon, or 39%, of these people are ifi the labor fo

Precise figures on uncmploymem do ot exist but the International Labor Ongamzauon"" .
has estimated that as many as 450 mxllxon people, or 25%, are uncmployed. Obvxously,i_,

this is a vast oversimplificati On—emplaymcnt exists at different levels of inte

ity Many’

- people who are out of work and who would like to work have simply t become discouraged,

datuim is the best at hand: aniemployment, 25%:

- Uncmploymenl
work ‘the. poor remain

poOr thoilt ‘wark, there are no savmgs to sumulate capltal

VlVC N

;' Through the early 1960s,, the common wxsdom hcld that povcny.

-

and unemglovmcnt

in devclopmg countries could be overcome by increasing productivity and 1mprovmg

eremployment, and poverty are unholy handmaxdcns thoutJ .

- dnd have given  up seeking emplbymcnl may. people are cmployed in “off the books™ -
- activities and are simply not counted in any kind of ofﬁcml surveys. Nevenhclcss, this

‘economic growth in dcveprng countries. Policies of the United Nations were gcnerally _

directed toward this end. The 1mphc1t assumption was that if economic growth couid be -

achicved, cmploymcnt would increase-and pmiei-ty would mitigate.

By the mid-1960s, however, qu@suons were being asked about whether the fruxts

of development would “trickle down,” about whether the route to developmient was
important in alleviating poverty. Today, the pohcy emph

mportant s seems to have shifted. fmfn

or worse, lo-strategies 'that stress redistribution of Wr,zrlth from rich to poor.

" The situation usly complex. Any fair and _comprehensive exami
the probleiti of red{'csmg poverty would have to be concerned with not only th

of labor; but the productivity ‘of capital, the prospects for accumulating ca
economic overtiead caased by aiifortunate a‘.nd burdensome dependency rauos, secloral

'

. *This article was pn-.scnt:d at th: Woodlznds Conrctence on Sumuublc Socxeucs Funmc RTs ﬁ)t v.hc
1

Is & tzimber of the Senior Staff of the Futures Group. Address reprint
Presﬁint The Fﬂtﬁms G‘mup, 76 Enstcm Boulcvard Glutonbuty Con.nccucut 06033,

|

-

]

ased strategics and, for better ;

8 capltal the :

Equests to Mr. meodorcl Gotdon, :
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t social, economlc and polmcal factors that affect the status, and

. prospects for the mdrvrduél
In th

e employment. Stated simply, we set gut to compare avqt]able manpower with rcqutred '

o manpower; that rs, to ﬁnd the prospccts for employment in developing countrles, gwen

but, to set the stage . !_

Workmg with @ umgue data base, we forecnsted GDP sectoral dlstrlbutlon aiid labor

- force productmty that could be expected i the process of development. . :
Then, using detaxled demographrc Pprojections, we computed both the expected num-

ber of people who %vould be in the. labor force in developing countrles over time

- .. anid the employmeiit regiiired to achieve a given level of national achievemient.

b . We reasoned that if the available labor sipply exceeded the employment required
. to achieve a partrcular level of growth, inemployment, } eremplcyment or, at

d the sxze of the Jabor

. very least; increased leisure. would occur. If; on the other
"7 force required was larger than tT: expected, iiimber of pé
incentives would exist for increa ng pmductxvrty or partxclpauon rates.

As & result of this work we shail_be présentmg a number of forecasts whu.h for

most countries, indicate th,: likelihood of excess labor. Our plan in presenting {nis material

: is to begin with a brief discossion about the technological revolution_that makes these

vant. Then we shall describe our sources of data and modeling -

questions timely and rcl

approach. Finally, we sl
- and employment

| present our conclusrons about future prospects for productwtty

maoe in most secfors by the apphcatxon of capttal. In many mstances for.a given leiiel
of xmprovement capital requirements will drmtms'h (for example, through t the appllcatron

- thc t.xpcnse of jobs: Initially, when computers were mtroduced there was a great deal of
.concern that unemployment would result whcreverrcromputers were ised. 1,!!,@?,‘,),‘!!5

was not the case; wherever computers were used, more jobs wese created. The common
wrsdom holds that this situation will always contintie, but this mrght niot be so  Electronic

: rcquxrcd in both a relative and absoluté sense. _

lncreasmg productmty of thc sort provrded by these té hnologres l ads.lh.mcteasmg
, income per worker; a major goal of development. If; however; mcreasmg pmduéuvrty
o also leads to I€ss: employment, the result could be hrgher incomes, for those workmg and -

povcny for are unemploy

those who are unemployed. ’
Technologies that ‘afféct jobs are of two geheralrsorts evolutionary, that is, tech-

nologies that-exist in’ d»velopcd countrics and reach deyelopmg couritries through nornmial
mechamsms of geographrc drffus:on such as ‘trade; ofishorc operations of multmatlonal

’

L i
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prescnt in any. e {
- facturing machines and management ‘techniquesthat include tractors, ¢

- design and manufacturing processes.

tries

=3
. w‘

e
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3 Na, K

cieases in produgtivity in both developed and developing coun-

y. In the ﬁr;ft’cgtggory is & great array of agncultu | and manu-
ies, large-

‘\,calc earth- moving equipment, PERT. schcduhngr afid nomerically | controlied machmcry
In the second category are technologies such as roboncs genetics, and: aulomauon of-

Diffusion of cvolutlonary technology fro dcvelopcd counmcs to dcvcl p!

hds been and is well under way. In &

almost’ cvcry country For cxample, smaller percen ges of the labor force are engaging

in agnculturc almOSt cvcrywhcrc . .

in Brazil the pe gcd frpﬂsgs 1970 to 36% curréﬁiiy ;
In‘the lvory.Coast the percentage changed from ovcr 90 to 85% dunng the same

period:

- ln Indonesia thc perccntagc changed from 75 to 64% over the last 10 years.. °

~

. lndustnahz:mon can also be measurad in terms of mcchamzauon

sich countries as Pakistan, Egypt; and Brazil.
It is the revoiutionary. techiiologies that promise profound changc and wxll lcad bo!h' i
develi ped and deve!opmg countries info uncharted ccpnomlc areas.’ Gcnchc tec
for cxamplc can greatly affect agricultural producti
_plants may be modified to become more disease resistant, mquxre less’ 1mgauon,

onary techinology . policies unrelated o labor
rates, subsidized credit and import duties have promoted the spread of mechz

In 1970 Chad had 93 trictors; today it has over 150.'.

Pakistan had 200 harvesters in'1970, and today has over 450

Pci'u went from 10 000 tractors in 1976 to over 13,000 currcntly

Although labor costs grg i

T SUppiy

tolerant to- irrigation_with brackish water or sali.vater, 'reduce photorespiration, a ang-im-

prove. photbsynthet[c cfﬁcxcncy Genetic techni
. new

technigues laboratory sc

leaf

remarkably shoft time select g
fricthiods would take sevcral

emomology plam breedi
ificlided those:in scicnlific co
. Japan..

. ifi asadermic instilutions, govemmcm and quasigovernment |

plant strains that ‘dre essentially $ sElf—femhzmg

Gerietic techniques can 1mpx6vc producuvxty _in other ways as well:
ts can take scrapings of the fungus that causes southern com

s

blight; extract individual c?ls ‘strip the cell walls to obain

ells that arc:csxstani to the toxin. Ordinary breeding

A i — - —

one-in-a-million™ resi CElt within a week. .

Cléh’in’g of ! ‘leld al plant cclls should ccrtamly be fe asxble This would pcrmxt 4

Isracl; France. and West Germany. These

s and’ t‘oréign' #ducation; and revolunanary. that 1s, techhologxcs that bring’

thlc . tiondry_ tcchnolog:cs arefcurrcntl] apparent, they are not yet. .

industrialization i pioceedmg in '

ies also might lead 1o thc c...anon of-

the, protoplast andina’

ag gcncrailons bt siich tissue culture perrmts loczmon of . -

Ly
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gh laboratory production of secdlings. To date, the' tech-

nique has been most successfully applied to floral crops, anid it is fiow possible to have

technique to rice; carrots, and tobacco. -

* an entire greenhouse full of identical Aowets. Work will soon be going on to adapt the

____ Inour recent study of agricaltaral technology, we reached the conclusion that genetic
technologies of the sort just described have a potential for. increasing prodiictivity by

10-20%. -

 imptoved rice

. New cultural practices. There is a major tren

Other nongenetic techniques also promise o improve productivity or increase the

 acreage in ‘productive use: These iniclide the following:

S S - S -
Advanced irrigation and water use techiiology. Drip irrige..¢it -~ ase to the ultimate
pofential in high efficiency water use; but cost lifmits applic o hiigh-valuc cropz

Alternatives for other. crops include.low- energy precision application (LEPA) 3+

surge-flow irrigation. Laser-leveling is a proven method of reducing irrigation -

Hybridization of plants not currently hybrid and development of new crops. Break-

throughs are being reported in developing hybrids, for wheat; cotton; beans; “and’
i ce hybrids. A perennial com plant is a possibility. This shoild result in

tial increases in wheat, cotton, bearis, and rice yields. .

Improved protein.content of forage crops; Tmmediate gairis are miost likely to be
cut, field drying methiods, handiing method Lis rearin .
g
 productien.

- derived from improved manageriierit of forage crops—determining optimurti tiie to
ling methods. & major goal is rearing beef and dairy
cattle entirely on pasture, ‘which may become feasible. given developmienit of high-
ein grasses. This would have the effect of frecing grain now used in feediot beef -
Improved saltwater tolerance in planis: Two differcit approacties are promising;

changing irrigation techniques an

allows growing some crops with seawater for irrigation. A California researcher has -

grown’ barley using undiluted seawater on sandy soil. Tissue colture and somatic
hybridization should speed development of salt-tolerant, vatieties. This wol m-

- inate the nee< to “'desalinize™ land plagued by salf buildups; and result in openifl
of marginal lands to prodt

of mar uction, particularly in arid afid coasial areas and slowdown
in depletion of freshwater ieserves. P L
Marine farming and aquaculture. This is an infant industry, wide open for. exploi-
tation: Many LDCs are ahiead.of the devéloped nations in fish-farming techaologies.

77777 _become an important problem with larger, confined fish
populations, there is considerable potential for integrating fish farmiing with agri--
‘culture in LDCs. Fish are becoming ax: increasingly i

h are b increa importarit source of protein in
human diets aid the trenid is likely to continue. Figh preduction does niot. compete

- for resources used in production of other forms of food. - o
t ward muitiple croppil ’

tillage in order to incréase output per acre and rediice inputs required for production.

ard taward el rimd e st s g wieioiioo

; . Further developirienit of. short-season varieties will speed the trend toward miultiple

{ - cropping. Minimum tillage is a compatible develophient hecause it decreases the

between-crops tittie initerval requireg for land preparation. This would increase annual
_ output per unit of land area and reduce costs per unit of output. T g
* New designs for pusticides. Integrated Pest Management (IPM} is on-line and being:

adopted internationally. New developments ure likely tocenter on more narrow
spectrum pesticidcs to minimize adverse environmental impacts. Most cusrent interest

[

Pplant-breeding for salt tolerance: Drip itrigation  —

ing and minimum.. ." -
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isina “bloratlonal" approach Thxs would provxdc a gradual rcducuon in pcsumdc'
~ USE per umnit of land in crops: © ™

required in agricultural production can drop, while agncultural production g grows at a rate

that keeps pace or exceeds population-growth rate, even considering the lag. in-techno-

_logical diffusion from developed to developing countries. Hchvi:r, it is not obvious that -
- these techinologies will be cmploycd becausc the rca:lmcs of polmcs, economics, and

labor ¢ conicnt per caidric, cmploymcnt growtb may not kccp pacc with output growth

nications, entertainment, cducatlon, design production, office mach’lc'y. mekeepmg,

organization and retricval of data; conversion of data to_information and information to
policy. Thcsc and the agncultu'al techniologics suggest 2 vast poteniial for: increascd' )

sw agro—i industrial

‘ revolution may lack literdry pizzazz, bt may be quite hu:rally accurate. An attribute of

many of these technologies is their ablhty to increase output with lower labor input, and

this feature concerns us here: Will ecoriomic activity grow fast eniough to generate the

required employment in its"wake; glvcn the realities. of populauon growth of Lhc next
two decades? Lo _ - - .

The Modelmg Approgcl] ) o : :

To restate our. ob_[ccuvc in a shgh Iy iiifféféni way; we sought to find out whether
growth _in productivity, developiiient was balaniced-——or if
imbalanced; whether they leaned toward incre ) ng employment prospects.

We were fortunate in havmg two excellent data sources available: The first set of |

data was derived from our projec« on Resources for Awareness of Populauon Impact on

. Development (RAPID), a continuing activity performed by Ttie Futures Group under

contract to the Agency for Intemational Development. ‘This five-year project is designed
to improve the lﬁcyfcfl of awareness and knowledge of high-level officials in ‘developing

countries concerning the effects of population factors on development. In this work, an

analysis is conducted for each selected ccuntry which determines the likely effect of
’s development

goals. Among he componénts of gcvclopgnjnt that have been examired in detail for

various countries are: labor force and employent, GNP a..d GNP per capita, agriculture, -

education, health, housing, prbamzanon water, forests, an environment. These analyses

form the basis of- prescntatxons to senior govcmmcnt officials in each ‘boumry, the pre-
senitations include the use of color comjgutcr graphics and interactive computcr models:

The use of the computcr pcrmxts us o mze interactive changes during the prcsmlauon
in response to questions from participants. A data base of information for over 60 de-

velopmgcounmcs has becn prepared in ths work and in-depth analysxs is being conducted

. for 1n0re than 40 countries.

The second source-of data, Was a dala basc constructed b '.Thc FutUrcs Group known
as GLOBESCAN. This data base contains historical, cutr ]

and economic vanablcs for 140 countries. These data include: :otal population, populauon
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by Sex, populauon by age. populauon by urban/rural resxdence niimver of households

labor force; Bross national product; income per_capita: and income distribution. In ad- -
dition, more’ lhdn 100 other items are provided; thes: detailed data include economiic

structure und gnowth trade, investme .‘;,debl. fore: g reservrs exchange rates; :ind
mineral and ¢ energy resources. B .

- This GI:OBESCAN data base is also a forccasung system: It.is unique-in the sense
thal it exlsls /on a computer disk, for either the Apple | 1 or TRS-80 rmcrocomgutegv’l]]e
-model aliovﬁs the oser to update the data; to change inputs and assumptions; and reestimate
"the forccasts that are contained as a baseline on the-disk. For example, with this computer. .-
program a user may enter information describing a partlcular segmem of the population g

~andjg pmjecl the numiser of people in this segment. In order to investigate conditions in a .
2  particolar counrxy a-user might request that the program prowde €timates of the number -
"of/all males between thesages of, say, 15 and 45, or all people with per capita incomes
;Ibove $500. The model would then aatomatically produce such forecasts: ]
7/ Thé GLOBESCAN system contains information from data ﬁles of other organizations
such as the World Bank; the United Natioiis Pﬁp’ﬁlauﬁn Divisi6n; and thie International
. Monetary Fund. It also includes information not availabie in such sources galbered from
/ the countries of interest lhe' seives. Major advantages of GLOBESCAN are that it ac-
. cumulatcs thest data in a single place and treats data on a _consistent basis; furthermare,

since-it is available within a single compiter source, the data can be mampulaled rather

~

edslly for stausticm programs. e . : 5
Description of the Anx\iysxs ] ] ) MR i
In order to examine the relzmonshnp between Producuvny, growth and labor force

growth, we calculated several correlations using ¢ cross- -country data for 124" countries for

i

the period 1979-1980. Oar goal was to relate changes in labor force and productivity |
the state -of devclopment, as measured by GDP ‘per capita. First, we determined the

3
!

100

"PERCENT

ol /_ s T
S o | , ' &bP PE# CAFITA ° 15,000
Flg 1. Percent of {aber force in ngriculmre vs. GDP pcr caplu Y = 217. 4 —=.30.51 x In (GDP/

CAP) + 0:86 X In {GDPICAPY: R? = 0:79. )
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[ I : GOP PER CAPITA 15,000

_ J-'Ig 2. Percent of 1abor force in industry vs. GDP per capita: Y = -46.4 + 11, 48 x In (GDP/
CAP) — 024 x ln (GDPICAP)" R = 0. 71 ’ .

- N
[ : L.
~

rqlanonshxp between GDP pcr \.aplta and the sectoral composxuon of the labor’ forcc

Figures 1, 2, .and 3 show the percent of the labor force in agriculture, industry, and
services as a function of GDP per capita. Figure 4 surmsarizes these results; showing
" how the labor force changes from almost entirely agricultural-based activities at the carly ;
stages of development to less than 25% of the laor force once GDP per capita increases

to about $4C00. The stcepest decline appee.rs to take placc up to about $500 per capita.

S, i b

PERCENT |

ot - —_—— :
0 - GOP PER CAPITA . 15,000
Flg. 3 Percent of labor force in services vs. GDP per capita: ¥ = —7L7 + l9.l9 % 1A (GDP/
C&P) ~ 0:62 % 10 (GDP/CAP)Y; R* = 0.68. .
s ¢ . - < .

' 31-912 0 - B4 = 6

\ e i A . . . - -

O
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-

HE

Srawices—.

vd Tt

»oar LA"[YA ts,. 000

™ .bansxrg compouuon of GD}’ b) sectoe 15 shown in anur:.s s, 67 and 7, md

wmmanzed in Figure 8. A simalar partern can be seen here. As'a ¢
xndu‘mﬁinﬁ?vmém1ormaw§ammﬂihmormwww

The turd picce of this puzzlc is the change in labor productivity with development:

Fi_i-un\ 910 1 and 12 stiow.the relxtionship between GPD per tapita and productivity -

—_— 13,200
36 % 18 (GDPCAP) + 1.93 x 12 (GDP/

g |
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PERCENT

0 : GOP PER CAPITA 15,000

__Fig_6: Pereent of GDP In Industry: ¥ = —79.2 + 24.28.%. In (GDFICAP) — 1.13 x Ta (GDP/
erili R = 0.49. -

i agricalture; indastry and service. (Since data on emp! - “snt are unavailable for most

dci&ciopmg countries, the producuvnty shown in these (1§ is outpur per labor force

Using t}icsc n:iauonshlps we can mvcsugatc the changcs that rzike_ plﬁce with de-

velopment and their effect on cmploymenl For any given level of GDP per capita we

10v .

PERCENT’

e %
ot ®
H

i Ee—— - )
0 . cop PER CAPITA ' ' 15,000

Fig. 7. Percent olCDP In strﬁi‘u Y "‘—189 + 1532 x In (GDP/CAP) ~ 089 % !n (GDP/
CAPY; R‘ = 0.08.

<

-~

Nl
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100 ¢

=

w

[

a >

wi 2 H
o - - i

———AGRICULTURE ) . E

5

¢ " GbP PER CAPITH 15,000
. &g, 8. Distribution of GD? vs. GDP per capiin. :

can calculate labor force productivity, the distribution of labor force by sector, and the
distribution of GDP by sector. Then, for any given labor force size we can calculate
- GDP in each sector and, using the productivity cquation, the employment by se¢tor,
Comparing this employment with labor force by sector resalts in the unemployment’
underemployment estimates-shown in Figure 13, I

NG o : -

wn ey - — —w

$ IPER LABOR I FORIE PARTIQIF:

. ® - - - .
0! - e ———c - — .
[ ' ' GOP PER CAPITE™ - 15,000
___Fig. 9. Agricultural productivity v... GDP per capiia: In {Prod) = 6.33731—%-. 0.9824 x in (GDTV
CAP); K? = 0.39. ' : N .
- R “ ] E
" 85— -
. . - o . ;,.
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40,000
‘ o —
F o
3 -
E: —
B = P L ]
cE S S
¥ -
L [ \ _ - R
B w_ | e
T M 4
< :
3 s
@
o
bt
- 4
]
Ey . .
o
[} . : OF PER CA’IYA M 1%,000
lﬂg 10. Indusirial productivity v, GDP per capits: 15 (Prod) = 2.5v%7 +.0.8374 x in (GDF/
(‘AP). R = 082
To be more prcc;;c_:itpg gj,ggsnan gquatioris ghé\yn ini Figores 1-12 can be used to .
du’cé(ly calcalare the uncmploymcm rate fora glvcn level of GDP/capita. Using agriculture
as the Exéinpic we have: R ——
p-:rcc_nt GDP.in AG = AGDP/capita) . (1)
percent Lk ip AG = AGDP/capim) " 63}
" AG PROD. = fIGDP/capita)/ IN AG -JNEMP T
54,800 - : _
. .
& .0
H
<
-]
"
=
g
o
o
-
<
-
i
&
s -
- 4oP PER CARITA ) 15,000
B . Service product.r!ty %1 v..DPp:ruplu In (Prod) = 17833 + 0 667! x ln (GDP/CAP);
o2

~
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Fig. 12. Productivity per Iabor force participant vs. GDP per capita.
wheére :
L . v \
© : I S
§ GDPfcapnaJ = gross domestic product per cepita,
percent GDP in AG = percent of GDEin agriciiltiire,
percent LF-in AG = percent of LF in agriculture; .
AG7ROD___ __ = productivity in agricultiire 7(ogt7put Per workcr),
IN AG UNEMP = initia uncmploymcrl rate in agriculture. (Since
,thc regression e*qﬁ@ggnﬂ\yji gggglogcg using
‘output per labor force participant; some of whom
s En vreriployed, it must be divided by the
cmploymcnt rate to yicld output per workcr )
Lt s - —
4
{r 2.0 b= -~
25 i
§1 i
E SERVICES.
R - .
s N S B A I B )
0 1000 9707077'777 o Jﬂfi& w000 s000
Fig. i3. Relat.7¢ mmi@wymt by sector vs. GDP pu-ﬁpui.
_ L ) T~
= v 87 ) o
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ductivity: - , :

EMP AG = cmployment in agricultare,

GDP = = total gross domestic. product.
_ ‘ : : &P

The total labor force is assumed to % the population multipled by the participation -

in zgricultare. .

fite. The labor #oece in agriculure is the total labor force multiplied by’ the percentage -

AG LF = (% LF in AG) X POP x PART, Gy

where .. .
labor force in agriculture, |

total population, &

a2 2
2
Wou W

participation rate {assumcd constant).
The anemployment rate is one minus the ratio of employment to labor force.

whete’ '
AG UNEMP = the onemployment raic in agriculture
By subsiitoting in equation (6) from eqrations (4) and {5) we have

... . (%GDPin AGJAG PROD
“AG UNEMP = 1 Gl?l?/capﬂ.a 4 % LF in AG) X PART '

of thie equation

Ry specifying 2 level of GDP pér capiia, the cntire right-haid sice

can be determined from equations (1)~(3). Thus, for each level of GDP/capita there is a.

corresponding level of viiemployment. o e
In each sector we-sriiize {b see whether tlie declin in t. percentage of labor force
ifi agricaleare is rufficient o offset the increases in Jabor productivity. Figure 13 shiows

the change in unemploynient and uniderémiploymem from the current levels; which are
indicated by an unemployment/underemployment index of 1.0 at the 1980 a>zrigz GDP

« per capita of il.dost S6C8. ¢ _ ; , L ,
It agricalture, ;7 “ductivity growth appears o occiir faser than e 5. ft of labor ont

of the sector leading t. 3 teadily increasing rat _of unemployment and uade ploymer? -
u&m&s—

This is an interesting result because we k~ow thal\igration from rural to

takes place only partly due to rising productivity. Certainly, many people leave the rural
‘arez '+<duse of a lack of steady employment or low wages. However, many young people

o
&

Using these relationships we can calcilaie cinployment & output divided by pro-

. 'EMP AG = GDP-X (% GDP in AGYAG PROD; - (@

AG UNZMP = | — EMP AGIAG LF, L ®

one. o, the major causks of the decline in the fractioh of the labor force in agriculure— "
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who might -have found work in agriculture migrate because of the atﬁucnons qururban
_life; bettér living conditions, dnd more excmng (hmgs 1o dn ll appears (hn( i:vcn wnh

nst aggculturc
i$ vcrﬁygqg}plcx dl‘ld is not ex mf
£ *vernments have policies ed to kccp urban food prices low. These policies often
“have the effect of depressing prices for farm produicts. This often discourages the farmer
from making maximum efforts 10 raise yields or utilize the land o the fullest, While this
" imdyglow the | pace of mcchanization n may also ac( to keep agnéullurc employmcn( low
bmmmmv,on of the fand: B
‘In (he industrial and scrvncc sectors, we sce a som;\whm dxffercnl plclure Up to
GDP per’capita of about $: employmel
that péisii they ,"n to déc, 'e Smcc the most rapid decline of the .labor force in
agriculture takes it appeirs that the large influx of agricultural workers
cavies the mdus(rmk-and service sector labor force to grow faster than employment
opportu s deseribed this process: industry bencfits turing the carly stage
of dcv;lopmcn( because it is able to draw upon a surplus pool of cheap labor from: rural
Apparently the attraction of these jobs ‘with their higher wages initially draws

n more workers than the sector can accommoda(c. .:l(hough not enoagh to reduce
H"dcrcmplovmcnt in agriculture.

In ordgr to cxammc lhc crfccl of thcsc mnds ovcr (he nex( 20 years: wc havcf

h!p is shb nin Fll.urg:VIS We have used this model 10 project the situbtion

; Alihough such @ gross aggregauon hides the very dnff ren

Thie steps in usml_ this model Loe 4 follcws:

~for alt { DCs. . A
3 Assum= a GDP Erow(h rite, a pupuluﬂo" “th rate.
L4
' For cach yay in the (atise:
; 3. Calculate the population
POP, = POP, ;' 11 + ooulation growih rate).
4. Calculate GDP
GDP, = GDP. ., x {1 + GDP growth rate)
i ———

00
w -
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L. Bq_m with 1980 values of GDP, populzmc*- and labor forgc pamcnpauon\rate

WA IA\H\ h.nnumu Dun.lopmcnl \n!h ['iiliiiiiict] 'supphcs of Labor Mnmh( ter School XXIT(1954). °

ind underemployment increase; beyond - h
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L . AGRICULTURE EMPLOYMENT . AGRICULTORE
¥ig. 14. Model outine. ‘ .
70 p——— —
° :
™ ™
™ ‘e v,
ot
<«
b]
3.
a p
i
o — ) -
U GDP RER CAPITA . 15,600

P, 15 Saviigs as a percent of GDP vi. GDP per caplts: ¥ = —83 + 1341 % 15 (GDP/
CAP) - 1.32 X In (GDPICAEi R? = 0.41. .
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. 'grow from $600-to about $1120 by the year 2000, In this case;
" increase in the agncultural tabor force, bt only & 5% increase ifi agricultiiral employment,

1980 2000, witich mon
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a2 , : e LIRION AND I STOVER

5. Caleataie GDWeipitz
e . GDViapiiy, = GDP/POP;
" 6, Cilculat labst force ;
| LF, = POP, X ﬁamapaﬁ;s}i rate
7. Calcillate ihe percent of labor force in each sector
% LF\cwrs = AGDP/capiiay. =
8. Calcilite te Iabor in éach sector -
| - LFicms = LF X % LFons:
9. Caleulaie productivity by sector |
PRODas; = AGDPicapits o)
10. Calculate the percen of GDP incach secior
- % GDPic, = AGDP/capita .
1. Calculate GDP by seztor
' GDPuiiors = €74 X % GDPiscss
12. Calculalc crﬁploymcnt by szcter - 7
SO .+ EMPiis; = GDPusivei / PROD,;;;;,;,.
i3 Calcuiate uaeaﬁiayaeai By socior

.__ The dverag' anrual GDP per capita for all dcvclopmq countries wo' about $600 in ]

-198L. The average raie of population growth for these counitries over e next 20 years

is assumed to be ubout 1.9%/year. If we adjust the model to. prisiiicc GDP growth of

about 5.2% per year (the current “World Bank _projection) lhcn GDP per capita would -
weuld see a 15%

lcamng to an increase. in 2(ricultural’ uncmploytaent of 40%; or 76 millin pecple The
siviation in industry and service is ghite differeist; the unemployment rate decreases by

The inuitstrial and service sector labor force grows almost 90%. t‘mmv
fapicdly than the agricultural labo: force, but from a fower base. -

The net result is an increase in the nusfiber of | people unemployed by 60%;.or 220 million

pcoplc Of course, most of these peaple will not be entirely uncmployed bt they will

be in a condition of-severe Jndcrcﬂlnﬁloymcnt
Mow suppose = Igok at the situation with an facrse iz {ie ratc o’ growth of GDP .

K
E— . d
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';i'n'd faster GDP gro h. Wlii lhlS fas

"" é’i ' o -

GLOBAL CONSEQUENCES OF IMPROVING PRODUCTIVITY : 123

r"ploycd by 2000: ’i‘hm GDP per capna would

be 30% hlghér bv "000 with lI"s hlgher cconomic_growth rate, while unemployment

" would: lso bc hx'vnelj. but only by 1%. If we rcduce GDP growth to 4:2%;, then by 2000

of productivity-enhancing technology than-has been the case in the pasi
effect on cmployment will lrc negative s more labor- savmg 7tcchnology is .adopte

cad to more investment
1t r GDP gro th be enough to provide erip oymcnt
for those who lost their jobs because of the adoption of labor-savmé technology? Ac-
conling to thé moedel the answer is no. A productivity increase of 20% over ihie base cuse
would lead; by 2000, 1o an increase in the savings rate of only about Z%. The.result is
a GDP per capia that is 1% larger in 2000 but inemployiierit tha is 405> hlgher Thcse

rexults are somum :rrl7c-d m Tdhlc l

; for those w xklng ‘but to dccrcnse (he pcrg:cntagc

way in which per éapna incomes: 'l:ll evcntually rise; howevcr, it appears that; at lenst
in the short term. increasing uneraploynient will be the cost of that developm

Flgﬂré 16 shows the labor force growth rates expected over the next two decndes_

ividual countries. The highest growih rates will occur ‘in.the tourtries of

Africa and the Middle East, where growth of 3-4% a year is expected in many countries.
These countries will b¢_hard pressed to provide employment for the large numbers of
young people entering the labor force each vear: The situation should be less severe in

many of thv countries of Latm A:ru.nca where labor l’orcn . growth raies will be lower.

thnt t e model we usc

a vast o
analysis sug ests the followm;

.

. T&BI.I l
—Summar—ya%iodeLlenr All Devcloplng (.o'nlries

Diffeienice i

Run — ~ 1980 - N ____Ba;é Rui
. Bz sun GDPICAP 75 I 1] BN
ment 350 SN —:___
High growth  GDP gmmh = (, 5%/yr GDP:ICAP SE0 | $1362 (13
o o unemployment 350 L2l c1.2%
; L s (millions) Lk w
Low growth  GDP glowlh = 4.3%y  GDPICAP 00. S 942 - 15%
‘ unemployment 350 559. - 19%
. (millions). I L
" High Productivity by 2000 is _ GDPCAP S60  S1135 +1%.
production ’O‘E hxghtr than base un oymen 350 ., 8w +40%
growth — — case _
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12 ' - " " .. GORDON AND J. STOVER
ANNUAL o
GROWTH I i .
RATE AFRICA AS1A LATIN AMER]CA .

_ 45

- Thailand.

EthiGpia, Senegal " Philippines

o Eggpt 1

Brazil, Jamaics

gentina__ . .. -

1.04

_Fig. 16. Labor forcy. Krowth 191‘0-2000 Source: GLOBESCAN n (The Futuru Group, Glastonbury,
Conncctlcul 1982). :

/

- The current trends in prodﬁcnvny-rclatcd rechnolugy, wu’ lead to m(.rcasmg uii-
em; u,ymz.m in'the agricultural sector. Although labor necds will b rizing-in_ othcr
sectors; these needs will not ecmpensaté for the labor -~ ersapply:

Economic growth targets and the policies by which those growth targets are pursued
may have: to consider empioyment effects. tore expliritly:

-1t may be ncccésaiy to make efforts to increase employmcm generation even if it -

slows the pace of. develapmem in order tc mduce e extem of absolute poverty
caused by underemploymient. .
New agricaltoral policies dcsngned to maximize agnculttrra‘ emplvymem may bc
useful in many countries, not only from the standpoint of fuod production, but also
as a solatie to the looming problemi of unemployment.. . .
Witkout continued comrol of population gmwth rates, the situation wili 5ct worse,

Received 7 Febriiary 1982



89 .

_ Mr.. BepeLL. Our final witness .is Mr. Ciyde Helms, and we are
going to have to'get out of here by 12 noon. Mr. Helms.

Mr.Hetms. Yes. . - . o

- Mr: BepeLL: We would appreciate it if you would ‘try to summa-
rize-as much as you possibly can. In fact,.we are going tc¢ have to
get out by 12 noon, I guess. - 7

TESTIMONY OF W. CLYDE HELMS, JR., PRESIDENT AND
FOUNDER, OCCUPATIONAL FORECASTING, INC.

N‘[i,r. HewLms. I ‘have been deleting Sections of my testimony al-
ready. | . - - - - - . B

I would'like to note that I am president and founder of Occupa-
tivrial Forecasting, Inc: While the preceding testimony seems ia-
cused. mostly on robots; my firm is concerned with all new high /
technologies. e

I should like to have the opportunity following this testimony, if /
time permiits, to show the committee some of the new occupations
we have developed in the broad.comp:ss of new high teclinology in-
dustries, sciences, and arts: ] B AR

I feel a major area of your concerns about the economy musy be
people, specifically the educatior; training, and employment of
people.” Accordingly; my testimony il describe failures of Federal
departments’ programs on which y2ir oversight ¢oncerns might be
focused and critically needed imp:svements affected. . We have
heard much discussion about the statistics provided to this'commi‘-
tee. Information presented hére in my testimony has been obtairied

from civil servaints, many of whem have expressed concerns about
continuance of prcgrams that do not serve the best interests of the
country effectively. = ° - S o e

While much has been written about the shortage of competent

workers in major corporations, the Congressional Joint Economic

- Committee and recognized authorities in cur universities have esti-

“wiated_that from 60 to 70 percent of the new jobs created in recent
years have been in_small firms. I am surs theimportance of that
information will be noted by this committee. Whether large &
sina}} corporations. the impact of new technciogies, sciences, an

arts'sweeps across all occupations. S
1 cai;not conceive of any present occupation that hasn’t been af-

fected in some way by technology change Some of my contempo-
raries predict that the manufacturing indusiries will follow the de-
cline of agriculture from 70 percent of the-work force in the late -
19th century to approximately 3 to 4 percent teday. =

A professor at one of our universtties involved suhstantislly i

robotic research has been quoted as predicting. this.decline ir man-
ufacturing industries will occur by the year 2010.. - . . . . .
Manufacturers of sutomated. office equipment bave-advised th:.t .
office automation will impact the jobs of tens of ::illiens of wiite
collar workers. Othorspredict this will be =5 high as 70 percent oy
. the_white collar work forge. . - o o
Mr. BeEpeELL: I want td near your {sstimony; but I do nced o
#o¢ vk to semebne for a fminute. Could we reccss for about 1 or z
- ininutes here; Mu: Helmg?. S .
Mr. HELMS., Db you v;ant ime o stop for a minute? e
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Mr. BepELL. Would you; just for a minute? 1 will be right back:
Mr. Herms: Sure. =~ : o B

[A brief recess was-takeny - - L
Mr. BepELL. I think I should probably check this before we stirt.

Mr. Gordon, I presume that préductivity would also make a signifi-

s

cant difference in your figures? Is that correct?

Mr. Gorpon. Oh, absolutely. -~ -~~~ . .
~ Mr. BEDELL. You projected 1.5 prrcent increase in productivity:
As I understand it, we have had almost no increase in productivity
recently as well, is that correct? - : T

Mr. GorpoN. It has just begun to turn upward, just recently. -
- Mr. BepELL. OK, so I.am just trying to put them in perspective:
If productivity increased the same as GNP, ye would be in terrible

trouble again, wouldn’twe? - ' . . -
Mr. Gorpon. Higher productivity means greater output arid less
room for employees. . . f- 0 Hiel
_ Mr. BEDELL. You said 2.7 percent GNP and 1.5 percent, and your
projections were that productivity increased about half as much as -
GNP .increased roughly; and if that were not the case; I presum~
we would also be either in much better or worse shape, dependir;
on productivity? - .~ = T v eemi
.. Mr. GoepoN: 1 might,i'ustadd;"iﬂfrﬁay,,t’ha’t’ 1% percent prodic-
tivity increase is a middle of the road hope. S ;
Mr: BepErn: Thank you:. = =
_I am sorry, Mr. Helms for the intertuption, but I needed clarifi-

cation of some points. I really am interested in what you hax- o
ray and I would ask you to proceed.

__Mr. HeLMms. Well; as I was observing; a recent issue of Busiiisss
Week predicts the practical elimination of corporaie middle san-
agement. It identifies major corporations. in which such reduwiiions
in_ths white collar work force have already begun. ~
__'There will be a significant. impact on employment statisiics. a5
‘h@g{ ‘ziddle management white collar executives now jsin the
bluéTellar unemploy:d workers at the unemployment offices. I feel
the tmpacts of office automation will be more extensive than the
.impact: of new pro. .ction_technologies in our industries. The
whils sulic ¢ work force is far more numerous than the blue collar
CRMpPos Y ‘

; in,t?"), Ui
‘resisted M

wry o1 ‘rbor and. industrial change; populations hzve
«or-advances, or chenges in the workplace. Today the
.. economic viability of the Nation is at stake: S e LT
- & fully inforried public is essential to dur success in exploiting .
the benefits that could derive from maintaining our industrial pre-

eminence worldwide:  hope tke information presented here will be

helpful to the comrnittee in that respect. The change taking place

‘oday is imperative if the Nation is to recognize and coope -ate fuily
in meeting the Jz-aunds that such chsuves place upon us. My tesii-
mony provides substantia! detail and supoorts my criticisius hers
of tbe. Departmen’s of Labor, Education, and Uommer.e. Their fai.-
- ures_have contribited more. trs declines in the Anerican work
effort, productivity, and quality of- American workinanship- than
a~g other definable situation or conditior. .= = . ‘
132 major focus. of ‘this conmittee nliould be the performerce
records of these departinents and oversight conditions described in
N ! -

95 ~_ -
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-this testimony. The economic jp..'r:-'e8 incurred by and facing our
* Nation teday can.be attributed substantially to our failures in de-
velopment, employment; and man é%éﬁjéii,t,ijf -our supposedly most

. valuable resource: human. beings. The record is clear to anyone :
" - who Wwill look critically and objectively at the facts I will present in

the following: Today the Nation stands in serious competition with -
all industrial nations, nations whose econoniles and .employment

are as_seriously impacted as our own,; and in some that are more
severely impacted. Economic-viability is a critical stake. The degree

of success achieved today will determine the ways of life for many
nations in the next century, yet our occupational infrastructure
has been overtaken by the sweeping accelerating rate of technology
change: The Nation's work force is obsolete, or at_best obsolescent.
.__While “there are jobs out there,” as.the President has advised;. °

the national work force is not prepared to perform-these new jobs:
The National Commission on Excellence in Education <'ascribes

some of the conditions most luridly: This testimony ez >iai::
of the reasons. It is essential that we undertak- = aationd ram
to upgrade and rebuild the work force to me=- 2 siz dr+ds and
requirenients of .the 21st century work foi- s thaa 17 yesrs -~ -

away. . e . o
- W}e; must recognize that the inexcrable change pre’ssin%:lpéri the
Nation js-the first wave of the 21 century work force. That work
. force will not be botn _in some Cinderelld-like magic at 12:01 on
January 1 in the year 2001. It is being forged today in the robatic
factories and new computer-aided design systems, computer-assist-

ed manufacturing plants, and genetic engineering and biotechnol-
rﬁl ar

ogy firms; in®the new era of photonics arid completely integrated
undifferentiable communications and computer ﬁétWﬁﬂ{é- ‘ '
,Ta rebuild, we need rolevantdata. .. =~~~ . = .. = )

. i,,W?‘i,ﬁt information do we, have with which to rebuild our work.
orca? . ) D . . S
- Thie Department of Labor's “Dictionary of Occupationgl Titles" is
the keystore of the Nation’s occupational infrastructure. It is the
gource .of occupations listed in the Department ~f Labor ‘Occupa- .
tional Outlook Handbook” and occupations that may be included in _ -~

-the “Nation's Industrial Apprentice Training Programs’'. It is obso-
lete. The new occupations for the new high technology work force
‘were not been inciuded in the last edition; and are not included in
the “Occupational Outlook Handbook” or the “Natirn’¢ Industrial
Apprentice Training’ 'rograms”.. Under present AUL operational
procedures;-such new occvipations may. not be included in these au- .-
.thoritative handbooks for znme time; ifever. .~ °~ -
- - And if ever, it will take congressional action to rnake this_possi-
~ ble. The dicticudry contains.28,000 occupations, Of these, 12,000 are .
defined; albeit some going back almost to colonial. yesteryear. Eight.
thousan:. a:e t:tles, without definitions but which i* some mystical
way relatd” to the 12,900 defined occupations and the remaining -
8,000 occupations are titlesonly. -~ . M. b .. =
_The fourth edit:sn is datcd December 1977. Move techrological® -
displacemierit hae occurred since that edition than in any period in
history: Approximately 11 million people are uncmployed. Yet
those occupations in which the jobs are gone forever rergain in the

dictionary and the “Nation’s Education and Trainin- Programs.”
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ployment lines at the employment service offices in all "of our

major cities. The dictionary is_the authoritative reference used hy
public_service employment offices and in G3vernment programs
such as CETA and its successor; the Jobs Training Partnership Act.
__It is_the busis for the job bank operation specified in the CETA
and the JTPA. Employment service offices cannot; place unem-
ployed workeis in new -occupations in the absence of. listings- of
such new occupations. Employers search for high tech qualified
workers that aren’t being produced under. these conditions and
may not be available in time to preclude serious economic setbacks

" for these new high tech.corporations; -

».my firm in idéntifyirig obsolete; o

AR

many are. current? No one knows: DOL staff have advised me they

have no directive or administrative methodology for identifying or
"'mninating obsolete or obsolescent occupations. . . o

_I have provided in my written tggtimony a set of terms used by

cent, current, emerging, and

einergent occupations. 1 urge thes similar classification terms

be incorporated in a national project to assess the “Dictionary .of

How many of the 28,000 occupational titles ate “obsolete? How '

~

Occupationial Titles” and. those used in the “Occupational Outlook -

Handbook” and the ‘“Nation’s Apprentice Training Programs.”

Working with obsolete occupations is a ‘poor way to commence

building a new work force; or upgrading the Nation’s education

and training program_as recommended by the National Commis-
sion on Excellence in Education. y

The “Occupational Outlook Handbook” forecasts employment op-
portunities, and numbers of jobs by occupations listed.in the dic-

tionary. This handbook is a primary reference used by teachers;
career guidance counselors, und employment serVice staffs. The
number of jobs forecast is derived in part from the Department of
Commerce current population survey statistics. How.useful are
these statistics? These statistics are developed in monthly surveys
of approximately 58,000 households. Appreximately 60. percent are
made by telephone calls. Potentials for serious error in collectirig

these statistics are extensive: . . - ) A
__Populations Survey Unit eMployment and unemployment statis-
tics are based on approximately 400 groupings of occupations; none
with definition. Attempts have been made to correlate these occu-
pational titles to ithe “Dictionary of Occupational Titles.” =
- These statistics are uised by the Bureau of Labor Statistics in es-
tirnating the riumbers of jobs available; and are published in the
“Occupational Outlook Handbook;” and in employment and unem-
ployment statistics furnished to the Congress. =~ . .
_Following my briefing for some members of the Congressional
Joint: Economic Committee, the opinion was expressed, ~'Garbage

in; garbage out.” The many-failures in correlating these occupa-
tional statistics hgye been documented in special studies by Com-
missions; some going back for deades. . - . ___
~ Yet these are thie statistics used by career counselors to guide the'
.Nation’s youth into 3¥cupations for which there is no long-term

employment requirement. It is difficult to see how the National
Commission on Excellence in [Education goals can -be achieved
given these conditions: :
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. mation were available. It is not: = -
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.tional_code which _relates_occupations to the stan
code. However, staff advised me that SOC does not assure validit

of the occupations included in these codes. Surély the value of suc

e standard industrial

’sg{stem, to industries should be invéstigated.-
“dugation Office of Vocational and Adult Education prepares and
distributes vocational education coded data. . R I

_Here too- attemipts to correlate that_educational information to

the “Dictionary of Occupational Titles” has been -unsuccessful for

years. How can this system_accurately relate educational require-
ments to occupations in the DOL dictionary? - -~ .. .
" What. occupations? Can the system be of value in achleving the

goals of the National .Commission on Excellence in EdGcation? T

would say the Vocational Education Codes and Dictionary of Occu- .

The Department of Commerce has a'éeélagéa a standard occupa: . -

he Department of -

Y

pational Titles will hinder achievement of "the National Commis- "~

gjon recommendations: .

" The Congress mandated establishment of a National Occupation- -

al Information Coordinating Committee. It would appear from the

failures ‘described here, theie has been little success in coordinat-
ing these incompatiblé sources of occupational information. .

The State occupational information coordination committees ard

similar_coordinating committees in some of the_larger. cities are .

<imilarly affected by failures of the national level occupational in-
formation networks. - e

_As.in the Department of:Commerce Standard Occupational
Codes, the Federal, State, and local coordinating committee pipe-
lines_process information;of questionable use and may even be pe-
- nalizing unrumbered thousands of unemployed workers with mis-

_ information and guidance. -

- 1 agree with these staffs that the 666?&iﬁé@iii§-é6iﬁiﬁittéés could
possibly serve a useful purpose if current valid I

ibor market infor-_ .

That does not seem possible under the. conditions 1 have de- "

" scribed in the preceding comments. The lack.of useful information

. compromises the work of Government staffs at all levels.. These .

costly bureaucracies. and overlapping data systems-are used by -

many other organizations and researchers in the private sector. . .

"1 would like to add here after looking at_the statistics in the.
Upijohn Institute study, the researchers compiling the statistics for .

that study—which has been discussed here, this morning—must °

have found Government . statistics leave much to be. desired. I
cannot endorse the gtatistics in that study. Lt

Widle this study represents one of the miost well-reasoned efforts

* of researchers today, it encountered #he same type difficulties as

:Government analysts; wherever researchers founc it necessary to
depend upon Government statistics..

~ Occupational statistics derived through these - Government sys-

"tems do rot provide, ‘one, sufficient, two, specific; three, definitive, .

four; accurate; and five, current statistics. - - . .. - .
" Such difficulties as_confronted. those whi have testified here
today evidence a problem "of national dimension and consequence.

" The fact is.that-we do not have urgently needed information on

new high technology occupations, nor reliable statisties' on even

- present occupations and employment opportunities.

° 317912 0 ~ 84 - 7
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- The DOL &taff have advised me: They Have never created a new

occupation; they do not know how to create new occupations; and,-

they question whether they have the statutory authority to do this.

Accordingly, there appears to be no way in the Federal Govern-

-ment or the private sector to ideitify the needs for new occupa-.

tions and to create such occupations: o . _
_In the absence of such .information, employment services offices
canhot be expected to place unemployed workers in the new occu-

- pations being generated by high technology firms, and education -

and training organizations cannot set up appropriate new occupa-

tions training programs: ] e
I urge this oversight committee to address these with such-urgen-

cy as it deems appropriate: It is. particularly urgent today that .

~-action be undertakenquickly. . - " 7
__ Staff in_every State are now planning to:implement the Job

Training Partnership Act. If the States and their private industry

council set up training and retraining programs in sunset occupa-

tions; more billions of dollars will be spent in a massive national’

i'étgicliijg of CETA failures. o . T
-, . Exhibit 2 of my written testimony lists some new occupations se-
" lected from my occ®pations data basis. Some of these occupations
have been published .in ‘the Washington Post, the U.S. News &
World Report, the Chicago Tribune; and other leading newspapers
and news weekly magazines; and have been shown on national tele-
vision and presented by me in seminars and JTPA workshops in a
number\of States. o - e
I have, ﬂ,@,i%@ﬂ other occupations ,iii,ﬁ,éi,téchﬁblbgiéé;, scieénces
and arts in which potentially ‘millions of new jobs-could be created
. before the end of the century. To the best of my knowledge, Occu-
pational Forecasting; Inc.; is'the ohly such firm in:the country:
Other countries have corresponded with me and requested informa-
- tion about:this new emerging science of occupational forecasting:
. Surely a new approach to occypational assessment and forecasting
- and creating new occupations is urgently needed in the Nation’s in-

¢

terest. At this stage of my work, it appears that private sector or-

ganizations are ready and eager to undertake this work.

~ Nevertheless I urge this committee to give consideration to estab-

lishing a national project on a priority basis to .advance the uses
and benefits of such techniques and methodologies as 1 _have pio-
neered. Failure to do so can be most costly to the Nation. Some

modest projects have already been undertaken 'in_one major city
" and others are being seriously considered in other States. =~
__Additionally; a me,th,,odolo% is_available to facilitate such pro-
posed national undeértaking. The first successful experiment in the

partment of Labor Office of National Programs. , =~ =~ =
An evaluation of that national model is excerpted from their

private sector to develop jéﬁ,@?égéti@dﬁﬁéﬁ funded by the De- .

. . letter to me as follows:

__We believe that the model has shown itself to be successful and adaptable to other

- soccupational areas. As you may know; in addition to other activities, the Office of .

National Programs funds programs with a special nature or bearing upon national
- .. employment.problems. _______ - ¢ ‘
* __The model programs .
pum@g,fon,sufno:ting,mggg,agch efforts’is that they may hav¢some replicability in
the State and local employment and training systems. ] :
P Tz *

toe

ouparticipated in developing fall within this category. The.
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Within this context, we believe that, the model education afd training delivery
- gystem hus been shown to be effective and is available to others who would wish to
use. it . B T e R
Further; we feel that the model lemds itself io a variety of occupations and that
potential users can make necessary adaptations accordingly. )
~ As you can set from this testimony, we have a need to create
_new occupations. This néed is not being’met, the model has nevér -
been replicated. I will now show ‘quickly; if I may have the privi-

lege, some of the new occupations which -we have forecast: We can
implement these new dccupations through this model.

_vii St b dN Y | P
" In concluding mfy testimony, I would like to quote an economist -
of a previous era and I would suggest that the committee and the
Nation today might take guidance accordingly. . ’ .

*Arnold Toynbee once described the, rise and fall of nations under
conditions similar to conditions confronting our, Nation today. He
! §a1d' ) R S - . o
! " A young nation is confronted with a_challenge for which it finds a successful re-
sponse. It then grows and prospers. But as time passes, the nature of the challonge

. changes, and if a nation continues to make the'sdme once successfiil response to the

new challenge, it inevitably suffers decline and failure; B .
[Mr. Helms’ prepared stafement with attachments follows:]
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; PREPARKD STATKMENT OF W. CLYDR HELMS, JR,, PAESIDENT AND FOUNDRR,
‘ OccuraTIONAL FORECASTING, INC. - ;. 8-

R S L
= _Mr. Chairman, Memb&rs of the Committee, my name,is W. C1yde, .

Helms, Jr.. I am President and founder of Occupational Forecasting,

Incorporated: 1 wish to thank you for the fnvitation to present this
testimony, and the opportunity to present to this Committee what is
perhaps the greatest challenge in the history of education,
efiployment -and training. . a o - d v

, ..While the nation struggles to cope with_the overwhelming effects
of high technology, high deficits; record. unenfpldyment and incréasing
costs of socio-economic programs, the Cdngress produces new
- education;_Jjobs: and unemploymernt benefits legislatjon treating with
. the affects rather:than the ‘causes. In this testimony, I will urge.
. . The Congress ts correct situations within the federal government
which contribute to economic disarray throughout the natfon -
partigularly in major cities and industries. I will fozus_ upon thred:
departments in the Executive Branch - The Departments of Educatidn,"
Labor, and Commerce, The. responsibilities of these departments bear
directly upon the education, training, and employment of the natignal
workforce and_the ability of the nation to i:bifi}iété Leffectively.in
world trade and commerce; _° ' AT .

J of Economic Advisers_ and other economists who
Advfse the President and_the Congress admit they- do not -know enough
about employment and unemployment, Yet, they attempt to resalve the -

. nation’s most critical problem exclusively throtgh manipulations of
the nation's financial systems. Such finaneial manipulations alene

-, tannot_achieye a correct solution. Recognizing that industries which

are directly supported by government subsidies, subtle fo
import restrictipns, and direcdtly funded research and development °®
projects-have advantages over U.S. industries, I believe a vigorous;
productive U.S. workforce will offset sjgnificantly-these
governments' Papitalized industries. There_ is_a limit to.how much and -
how long even .governments can compensate for industgies that are not
~as cost efféctive asoU.S. industries: If we\lcan corréct the
! mis-management of.our human capital, that will be the most

.significant element in regaining aur'ééﬁo%:ﬁ;_'s;trehgths;

Arnold. Toynbee once described the rise and faf;]]_;gf nations
under condifions very characteristic of the cha ,’;Engej,m- R
our nation today. “"A young_ natidn;_'he_said;' is. coafronted
with a challenge for which it findg a.successful_ response:.
It then grows and prospers. But; as time passes, the natore -
.0f the challenge changeg and if @ nation continues to make
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the same once successfu} response to the new challenge; it
inevitably suffers decline and failare." .

- 1 will describe some of the human. economic challenges
confronting us today, and the consequent penalties - or successes -

depending upon the naturg of our response. The ¢hallenges to this
Committee are for major changes in the three Departments noted above.

’

_= PART 1 - DEPARTMENT OF EDUCATION -

A major cause of the economic problems facing the nation today
Y ‘obsolescence e national workforce is obsclete.
Sweeping, accelerating changes 1in echnology and science have

impacted every occupation in,the nation's occupational

infrastructure. The greatest impacts are yet to come, beéfore the end
of this;century. Evidence of such great change is clearly visible in

the molti-fil1ion dollar federal and private sector research.and
development programs, the ergence of new_industrial technologies:
sciefices and.arts; the decline of basic industries; unfaborable
import/export fatios; and record unemployment: No one. familiar.with
the implicatiohs of these events will disagree. that technological
change will affect eyéry occupation, at every.level from laborer to

“the highest prpfessions. As Lloyd Dobyns stated.in the conclusion of

the NBC TV Award

inning white paper, “America Works -When America

Works," - "It isn‘t changé so much, {ft-4s the'speed of change!" 1
thi

ess thé need for—

ublicise “sunset occupation$®
repldce ' new "sunfise occupations. _Change 1S_imperative
for the nation's economic survtval. today and in the_ future. Some
orgapizations may seek to-delay.these. imperative changes - make
industries and other employgrs retain employees. in obsolete

pccupational: classifications and at wages established over decades. *
- The ngtion~m 1at Xhe.change Mr. Dobyns alluded to is

- rkforce - only
away. - ] — ~ 7
_'_y_ oo - I ,&i‘,, ’, T

Historically, stroctural changes in the workforce have -gvolved
over decades. There 'isn't time for such evolotion today; a new

years

national workforce must be dedigned, engineered .and emplaced as soon _
. as possible. Such challenge has never occurref- before. The 21st. ¢

century workforce will not occur in some “Cinderella-like magic’. at
12:01 on January 1, in_the year 2001; it is being forged now in the
ney Computer Assisted Manufacturing (CAM) Pl,a,n,ts:,,;“,n}thefengiﬂee”“g

neral Electric an

departments of Lockhéed; General Motors and.G

' Fujitsu Fanuc where Computer Aided Design (CAD) is creating radical -

changes in the ways engineers. design, engineer and_layout new
products; in the Flexible Manufacturing Systems and Flexible
Manufacturing Ceils (FMS/FHC] of the nation's major manafactoring
plants; in_the ,a,utgm,a;gqitﬁité,,ji'?6f‘ﬁité'o'f—th'e fiuture. Truly, the
speed of change is overwheFming the bureaucfacies of the government

and private™ndustries, Ng tant occ jainbe
currért for more.than two o the
chalTenge o constant change? o
. ; ) N . N . .. .« . : L .
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, Tekhnology half-life 15 no longer a comfortable b5 years -
ng'pha’psz,ye:'pé‘ J:’Ls'éuié,technalé?ies; what does_siuich sweeping change
mply for” the nation's educational_and training institutions? Does
anyone know? Where are the assessments and .impact .studies? They do
not exist. The:nation i5 grossly unprepared! Yet;'the challenges and
_opportunities have pever beendgreater-- or more imperative: As the
“currency of occupations is now limited to two years -- 31l education

and training programs must be placed-in a.state of continoing o

revision and updatipg. This Oversight Committee shoulg assess. the
accuracy of that statement and its economic implications. Will we
insist that our education and training systems and institutjons
assome a major responsibility and accountability for development of a
<ost-gffective workforce? . ' ‘ o

 Can textbooks be-updated and maintained current with:such
accelerated changes in science and technology? I am confident

everyone will aqree - . . Some publighers

in a_timely manner. When they get sich information, it is two tor
three years; or .more;'behind_the current state of the art, or
technology. When they get such information; they have difficulty
finding a writer expert enough to write the fiew. textbook. Writing the
book takes about a year, another year is required for markgting the
book and two or Tore years to get it onto the bookshelves and _in
1ibraries, and even longer before it-is 4ncorporated into curricula.
Thus, it is rather clear = in this illustration - why we have been

advised by qur foremost competitor, Japan, that we "...should have

started 30 years agd." (Advice given some of our industrialists on
how we might catch up with the Japanese.) = _

, Fave advised me that they cannot obtain new technological information

* However; -the technology which is creating such demands upon’

B

i
¢

ediucation will also help with solutiofs. While-compoter assisted .

instruction has been around for some time, computers.and softwarg now
being used in industry and in the automated offices .provide new
dimensions and techniques for use in vocational and techyical
training. I-have conferred with entreprefeurs who are already at work .
grdesigns_for new equipment that will revolutionize the practice of
human instruction and teaching. Some of the few occupations my firm
nas forecast for the educatjon and trgining establishment seem more
like: industrial occupatiohs - yet, with artificial intelligence; and

™. CAD/CAM like equipment, great changes in edocation and training are

g

.+ books. Expertly planned and programmed instructional materials

e - \ —

.in sight, .

_© _We have seen the rapidity with'whieh pdpular sorgs can be *_faﬁéd‘
and fass marketed. And we are intrigued b{ the intensity of interest
shown hy young people.spending their.allowances and earnings in, the
_Atari arcades. Major corporations are now vying for the new market in.
educational materials: Audib-visoal instructional cassettes can be

- produced rapidly in great quantities and-updated at less expense than

being developed that will free teachers from many of their teaching -
duties in overloaded school rooms. Students in_all _levels of
education will work (one-on-oned with sophisticated "learning
machines." Such teaching and learning machines will enable the nation’
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“up; costs will .comé down: As . a‘pioneer in computer assusted
instruoction; and the b\g?cst employer and trainer 6f workers; the
Department. of Defense m

the use of these new "learning machines:”

I recommend to the Commiﬁtee that conferences with the DOD. be
undertaken on a priority basis, Improv’ements i1n- 00D trdining and the

ght provide national 'Ieadership in promoting oo

tost reductions that could be achieved by DOD 'would surely warrant -

. serious consideratiog at the Secretary or Assistant Sgiretary level,
These benefits can be extended beyond DOD‘by including teams from .the

Depg\rtments of tabor. and Education and public and private sector
schbols: : 7 : )

> 1

It should e clear to this 0versight Comviiittee that- professors.
teacher‘s.”ln;trwc ors, and trainérs must be among thé first to go
back 'to' school, .4r to gain experience in the research laboratories,
computer managed aqts. and automated offices. Are they suff|c1ent1y

expert in_the new tgchnologies;-sciences and arts? Do their graduates

go_into essential; long term occupations; or; to the unemployment
offuces” : i ‘; .

that programs, currucu'la. and textbooks should be assessed for
Currency. It does seem wridiculous to perpetuate education and
training programs for obsolete ¢ obsolesgent occupations s at

whatever level, Neverthe'less. these instructional programs and

persons for "sunset _occopations” throcghoot this century. The nat1on
cannot accommodate to this possibility: , ; .

While acce'lerated change 'in our educational 1nstitutions and.

programs is urgently needed, credentialing .reguirements will deter
. such progress: National accreditation- associations and regional
accreditation asspciations must accelefate their reviews. and,

approvals_ of new degree and certificate programs., Again, lack of
familiarity with _the character of technology change will innibit
these assocuat'lons.‘ Howevers the nation can_po longer afford the
deterrent effects of ‘time-consuming reviews of. proposed new degree’
ana certificate programs. The very.principle of awdrding degrees and.

the values of .sech instruments may-

« and programs that enable them to remain abreast of agtual employment
equirements. As in-educational administré@tion, personnel
administrdtion and industrial relations st#ffs'must now accomplish

_extensive revisions in all elements of their work. Education and
qualification; wage. and. sa'lary, and performance standards are no
longer realistic. This_is_a_critical_requirement_in_meeting_the high
costs of employment. Penalties are already we'ly evidenced in the loss

of low cost jobs to other nations. : .

“ o # .

"1 have recommended a national assessment .of prograis, curricula,

and textbooks. The: Commuttee should g1ve consideration to 1nc'|uding
B LI ) * o

‘-

i-b» ‘

.l

‘be shunted aside .as imperative.
pressures cofpel employees and employers to concentrate ipon courses '

’—

materials will probab'ly continue_ prnduc'lng educated and traine°d .

L
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asse;ﬁ':ents of the nation's credentialing requirements and. the
; familiarity of credentialing Staffs with the new world of work.

_ """ -Numerous articles published _in some of our ‘foremost journals are

- raising these questions. And while a_national debate is predictable,
: it isn't difficult to prédict that new.education and trainir

- programs. will. not_be_held back while academicians_and theorexicians
_debate todays values of yesterdays prattices..Nevertheless; new eans_

: "of yphalding our traditional excellence most be devised. ‘_‘5_/ -
To illustrate the point, Wy firp has ébh’d‘uétéd'itééhnalagy
assessments’of some of the new high tech industries, aotomated
.offices, genetic engineering bredkthroughs, and other exciting
~developments of high teehnology and science. We have identified new
occupational fields in which potentially many-hundreds of thousands
of jobs could be cPeated. Recognizing th® difficulties in--
credentialing systems; we have titled- these new_occupations a3
Tectinicians or Specialists. Jhough college level credit courses will
_.-~ be required in all of these technician‘occupatigns, 1 feel the new
= courses in new-technologies, sciences, and arts must take precedence.

ov e coliege courses required for degrees, Accordingly, we-are

recommending to educational and training institutions that

concentratjon be upon the“essential work-related courses, and while -

employed -in_these new occupations, the employees may take -additional

courses needed for the degrees. Hopefully, the Committee will raise

tke question - yes;-but_how long will it_take to make all credential
. course work more-closely related to the workers' constantly changing
edicational and training needs? Identification of obsglete.and
obsolesceqt occupations should faciTitate-such desired eventoality,
- e . . . . Lo - — -
~_ The-Committee will recognize .that the technélogical renaissance
affects the nation's aducational and training®systems as puch. as it
impacts industries, business, and commerce. The results of industry

,* Usunsets" and "sunrises” carry portents as serious for educational
© “establishments as in_industries, Only those universities benefitting
.-~ front large research and development funds can adjust.ito meet the

" "'challenges of -techrology change. .It would seem there lshou1d be_a
’ requirement that these universities provide. informat
research to other educational institutions in"a usefliT manner. -
iWeluding perhaps assessments of the impacts of new R&D breakthroughs
on existing curricula. : :
Teaching prd®essors and staff members cannot be expected to be

s sufficiently familiar with such new research and development

accomplishments.as .to be ablé_to_prepare new curricula and to teach

such developments.. Arrangements should be made so that teaching

staffs either visit or participate’™in the research_and_developmegt

. work at universities where such work is well funded. If the authorify
. for promoting .such. activities on & timely and effective basis does
' not exist at.the Department of Education, perhaps The Congress should

e

: gdi;,c,,a;tibii might take this matter under consideration, as well as
;other matters discussed here. Perhaps these challenges of "the 21st
° 'century workforte exceed the authority and capabilities of the-

Department? Cam the Department meet this challengé? I feel the
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Department - .as organized and staffed canhot meet Whese challenges of

the 21st century workforce. Rather, I have recommended that eminent:. °

leaders in our edrzational institutions convene a national conference

to ted matters and develop a _new order
that “wi ? er_learning with more ipdependent
authorityand funds to agt directly and indepently or in cooperation
with—others in responding to the needs of the nation.

____Slow.moving bureaucracies; in the governments and in the private
sector, cannot meet the challenges of such dynamic events today. The
National Science Foundation has expended many millions of dgllars for

educational grants. Soiie who administered those' programs admit it is

difficult to identify direct benefits. The Congress should consider .

how-to promotenindependence of the universitids and help.these

institutions to exercisa tHeir private initiative in meeting the "

nation's urgent needs. Their continued dependence upon._and regulation
by _federal_departments will result in serious penalties. for'the
nation and the people. The present educational establishment,
averall; {s.as poorly prepared to meet the challenge of the 21st
century_as the nation was prepared militarily for the attack on Pearl
Harbor. :Today, it is the economic viability of the nation that is at
stéke: o oo e .

_ R new high tech aork forcé will enable the nation to prosper and
enjoy its investment of billions of dollars in new high tech

industrief, business, and products, Creating a new workfaorce is the
greatest challenge ever to the vocational education and.training
establishment - public and private sector. The Président has siibmited
proposals to The Congress -in which parents would be better enabled to

quality education ‘and training programs. individual decisions on how
to use available resources should be encouraged in 1ine with one's
responsibility for their career success: This_ Committee.should
consider whether the educational establishment has'met its
responsibility to the nation and whether federal departments can

function sufficiently well in these.respects in-an era of continuing

"“technology change: To what extent, if any; Should the activities of

the Departments of Labor and Education be turned over to the private
sector? An unemployed workforce of approximately.l10 miliion people,’

would seem to demand immediate action.

__._ Vocational training in_public. schools seldom compares.well fwith
that in private vocational schdols: The importarnce attached By public
school cfficials; to this form of career development leaves too fiich
. to _be desiredr Vocational training must be seen Tina more important
role; The gbmpetency of the nation's workforce is a critical element
in internaffional trade.- isn't it time The Congress recognized this
fact and acted to'bring this economic element into the economists'
calculations and theories? Like investments in industries, investment
in vocational and related training should be viewed .in capitalization
plans and measurable benefits. It is time for employers to place
; . ) P

v
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accountable values an human capital and to account for their usage

and investments here as they do for other assets.

.t sys'ems MH increase substantially Complex, sophisticated-
equipment, materials; and processes are costly: | ,question whether at
the secondary oOr the two year junior college. level, the_costs of such
equipment and competent instructors can.be borne. Equipment. used
continuously for technical training has a high failure rate. Costs - of
replacement parts,add to the costs of training Wartanties generally
do not apply to equipmentfysiefd, for training purposes. Again, given
the speed of technology change; this expensive equipment will quickly
become obsolete. Much of the eguiment now in the vocational schools
is already obsolete - some bf it dating back to World War II. The.

Committee should consider_the costs to. the. future workforce of
training youth .and new entrants on eqoipment of the mid-industrial
revolution era. One computer manufacturer has recognizéd this problem
and offered to provide a computer to each schooli other computer
manufacturers are now making the same proposals. The Committee should
‘consider this unique evidence of the values employers p]ace upon

forecﬂst as 1ncreastng by, 10,000 aJE@r th&pugh 1985 . When_one
considers the_ "economics. of big_business" - such as_computers;
communications, genetic engineer?nd and_bjotechnoTogy, and robotics -
the essential interdependence;of human capital will be factvved into
economic and- financial formalae I urge. this Committee and perhaps
the Congressfonal Office of Technology Assessment to. provide the
leadership in developing new principles for weighting ‘human capita\
in techno?og}' and industrial finance. ‘

B - .
. For tgqflqng, The Congress has appropr‘iated billions of dol]ars
. in ac;tual _funding and tax benefits to promote the advancement of
science and fechnalogy research withost. requ1r1n9 assessments. and
cost-benefits analyses of the resultant effects Oponxthe workforce,
Surely, the -Japanese have shéwn.us the folly of such oversight, for
it is U.S. science and technology they have exploited in seizing so
much of world commerce; includingsnotably heavy inrpads into busihess
and commerce right hexe in this country. Our vocational training
institutions and programs must exemplify all the qualities that we
expect in_our industries. If pride in work and productivity in our
industries are to match, and hopefully, exceed that of the Japanese,
then these qualities must be inculcated during the training of the

new workforce., It is a sad reflection of our once greatness . that

educators and industrialists from this country now journey to Japan
~ to learn from their educators and industrialists _and_return_and .

proclaim that they are setting up: Ouahty Circles®; and adapttng
__ other pr'inciples of Japanese expertise.
- : L

* Though I am severel_y critical of the federal departmernts,rit

should be quite evident that their oversight refiects congressional
oveérsight for some years: Governors' -employment and training staffs -
have adv1sed me that vnthout 1nfnrmat10n as .to what are or will be
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the fiew high -tech occupatwns, the Jobs It‘ainmg Partnership Act }PL
. 97-300)_ programs can only be a rerun of the Comprehensive Employment
and Tra1n1ng Act:. {PL 93- ZOllprog-ram;‘ and many_thousands_of _trainees
will be tr in ame_occupationss in _which many thousands of
) fgr,mer;,e,m ‘oyed experts now line up”in queues at_anemployment offices |
! througbout the coootry._ 1 ourge _the Committee to take steps '\
immediately and initiate a national project of occupational ‘
gssessment and. forecasting.. Otherwise, we wi1l] fulfill.1n this latter
part of the 20th century tie philosaphy of Arnold, Toynbee. . LN

-

.

‘A new beg1nn1ng, a renmaissance for vocatignal. trainingﬁiis'

- clearly in the interests of.the nation.and its. peop\e,. The character w%
’ : of the 21st century ‘workforce will depend substantially upon the' .
character of vocational training._This_ essential national resocurce
must be protected and _promoted with all .due recogrition of 1ts -
-ecanomic impo?tance. Vocational training is not .gust a "trade school
concepy” .- itimist be ‘accorded the status of higher educationa

»

the1r lives? Don't lawyers, d'actors,Wflngnfcjg:gJ ‘and other *
professwna\s train_ for_excellence in _their professions? But; will -

- funds for "vocational training” ever mitch funds. for . higher Tevel
education?_Perhaps the”scientists_and technologists on this oversight
committee would find some of these tomparisons more acceptab]e if

3 they yere backed_up:by cost-effectiveness studies.'l agree that such
studies are urgenty needed - but who is producing that information?

. The Congress has approprtated tens of millions of dollars. for
research: The National Institute for Education (NIE) is
* we11 conceived for, such important research, -as is the Department of
Labor Employm2nt and Training Office of Research and Development. In

view of the -large sums appropria;ed for.adult_aod_vocational .
education; I _urge this overS\ght committee. to investigate ‘the_costs®

. é;nddbaneﬁts attained by federal departments‘ expgnditures of these

unds . -

¢ I see no wayr1rn the nerar;it]me frame whereby vocatwna] training
institutions will have-

he necessary funds to provide the requisite

training in new techno]og1es. scieng.es, and_arts. Costs of new

techno]og1es hardware and 'systems are prohibitively high for these

_ institutions. Obviously;. employ®ers must _assume a_ greater,mleihan

* eler before - it is ceértainly within_ their "bottom-line" interests to -

do; so. And; a5 indicated by previous remarks - many.are already

Vo moving in that diregtion. The altefnative for employers to. prov%
; help to private angd public instituticns is to do the whole jo

\' themselives. Analogously,.we may find that vocationad training

\ - .- institutions will have to be built in the parking Tots of the maJor
' corporations. That is the only place where current "hands-on”

training can be _accompiished on-the-job; worklng with productwn

equ1pment and systems. . .

]

And; thqt _is one of _the sa’lgent d1fferences between the CETA” and
the JTPA. The latter Act provides tra1n1ng funds to Employers -
Whether in the automobile plants or .the lntenswe care units of

- . hospitals, programs such as work-study and. ~cooperative educatifn
fo appear to be among the mos'i; effect1ve/ways to meet the constantly ,
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thanging requ'lrement:s of a h'lgh techno'logy workforce Chan es 1n

- vocatiopal training must match changes in the nat on's

- high-t&chnology workforces. Re al -

training will thus be as constant; as intensey am.‘ris—rmperaﬂw—as .
ndustriess

the afTects of technology changes withinm our—

: Is Tbe Congress al’locat'lng educat'lon and tra'lning funds
appropri@tely, 'fn the best interests of the nation? Why are
essentially complementary education and training responSibilities -

divided between the -Bepartments of-Labor-and. Education? Is_this cost
effective and beneficial? For “example, why.shouldn't the Office of
Vocational and Adult Education [OVAE) be co-located with the Bureau

of Apprenticeship and Training (BAT)? Why shouldn't the National

Institute for Education and the OOL Office of ‘Research and Evaluation ;

be- mtegrjn:ed’ Is_this separatromof education_and training. research
influenced by -academic phidosophies which no_longer obtain; tv
beliefs that one comes andi the purvievLa of educators and the other
urider the purviéw 6f. labor?. IS it bécause. The Congress perpetoates

this ineffectual division in its budgets for the two Oepartments, or -

that The Congress cannot take the time“and do the work reeded-to

. review and re-write Acts that have piled on top of each other.for

decades? I trust in this testimony I might influence this Oversight

Conmnttee and you will conclude that congressional oversight compares .

testmony will treat more specificany with_definable oversight
sitoations in .the Departments of Labor,’and .Commerce:

-

- PART 1 - DEPARTMENT OF LABOR -

" The Department of Lavor (DUL) pub'Hshes the fation's D'Ict'lonary

of Occupational Titles (B0T). This volume of 28,000 occupational
titles Jincludes 12,000 titles with supporting def1n1t1ons _§,000

occupations - _though_ no one can define that, relationship The
remaihing 8,000 tifles are without any definition. The 00T is the
."keystone"” 'of the nations occoupational infrastructure. It is the

» ‘source of"éééﬁpatfons for which the DOL Occupational Outiook Handbook

forecasts job _employment. opportun1t1es. ‘the Bureau of Kpprenticeship

4 program, and for the . (B ) reports on employment and

ERIC
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.have no directive or administrative methodology minatin

unemployment statistics to The Congress

The Oictionary is updated and_ repub"l‘lshed lal
concurrently with the Cénsus. The Fourth Edition was releaSe
1977. Change sheets are issuved or_available at_unspecified times.
is obviously impossible to_insure that such._change sheets_reach all
who have purchased the .00T. Oictionary staff have advised me the

obsolete or obsolescent occupations sted in the OJT Yet1 in the
five years since the DDT was last published, more technological
change has occurred than_ever_before. ., These terms can _be of national

importance. Without a national classification. system; educators will

continue to educate and train students; unemployed workers; and

others in “sunset occupations™ while.employers complain about the

-



non-availability of wopkers qualified in the new technolagies and
dutomated offices. *It is.as ifportant to-idemtify the "old’
occupations as it is the "new occupations.”" Exhibit.-1 is a'set of
terminology used by my firm for identifying and assegsing obsolete,

obsolescent, current, new, and emerging occupations.

... Similarly; the DO® staff has no me!

needs for new occupations in new and emerging technologies, sciences
and arts. Ibére is-no_program_ip_the federal departments or the
private sector to fcrecast and create new occupations. Obviously; the
rnational occupational infrastructure most be replete with obsolete
Eng oﬁbﬁsq'lesgeptoccupatwns At the same time, no.one knows what are
the new and emerging occupations. How can anyone determine how.many

new jobs - what jobs - are, needed? Educational and training
institutions_do not have urgently needed information as to what are
the new occupations. ’

. Exhibit 2 is a listing"of_ some new occapations. I have designed
and proposed for development._ Other occupations. have been des,rér
and are being preserted to Goverrors' Employment and Training
for use in implementing the JTPA, to Chambers of Tommerce ECo
Development_ Ad on _staffs

el nistration staffs, to corporate officials, and

education and _training associations.AMost of our new occupat

tforecasts were presented in_a_workshop at The National Center for
Vocational Educational Research last December. Potentially, millions

of jobs could be generated in these new occupations; and additional

thousands of essential new occupations could be designed if an active
national ¢ e -_1 propose
aboratiye effort by nationa ons

L1 s of higher learning - particularly those
benefitting from large R&D funding. At this time, my firm is the dnly
organization in the country doing this work. We have inquiries from a

foreigo government and_correspondeance exchanged with another.

Proposals for such_programs have been submitted to the Department of
Labor,; and the Department of Education.

Given the rapid pace of changes in industry; commerce; and
business, np-printed-dictionary will ever be carrent, The_nation

needs a real -time computer based occupational and employment

information system. While the New York Stock Exchange can handle.and

report stock transactions well in excess of one hundred million
shares; amounting to many billions of dollars, the-nation Joes not
have a system for real time employment opportunities reporting. The .
Congress _has directed the D0L; in both the CETA and the JTPA, to

»,...establish and carry ocut a nationwide computer.zed job bankand

al, state, and_local _basis; usin

nd_telecommunications systems to the
e extent p b or the purpose of identifying
o 0T avallable persons_and_job vacancle % The Committee.can
\\ ascertain_that such systems do not exist, functioning as intended by

_ The Congress.
#dob Bank" computers are presently used for storing employment
6'p’pd'r‘t§q'riit1é§ information-gleaned pver a period of up to three
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be described in the following;_ the_depar
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months, collzscted by correspondence_and _through exchange of
microfiche records furnished by State and city employment services. A;
newspaper-like publication - Occupations in pemand at Job Services/
Offices - sets forth such information. Distribation ofy_;h&/

offices in several states, 1 found,that few of the employment staffs
were aware of this publicationy that some were keeping .thie
occupational information_on midrofiche filé; that job opportunities
listed were-out of date, and that the sources could not_be
identified..The publication is a failore; the requirement for a real
time occupational information job bank is.a failge;-compliance with
the requirements set forth in these Acts is.a failure. ’

S el i for a real time occupational ‘and
employment_ system network must be met. The Committee should promote
assistance b{,the,Department,of Defense {DOD). DOD worldewide real
time data bases represent.a state of the art far _exceeding the

__. Nevertheless, the need for a real time

comparatively simple requirements for a national jobs data bafik. The
JTPA includes provisions for the DOD to provide assistances. If The

Congress or the Executive Office of The President were to.implement
this.suggestion, L would estimate two or. more.years would be needed
for implementing such a national system. I believe, as.a matter of
scale,' the. NASDAQ Network is comparable to what is required,
(National Association of Stock Dealebs Automated Quotation). As will

v@sients have-been unable to-

produce.a uniform system of occupatianal definitions; codes and
stitistics. It may well be the job is too big and complex; requiting
technical systems skills;and knowledges not available in these
departments. Surely, any further consideration of such netwarks
should include the -possible. economies and other attainable benefits
that could be derived if this system were to be designed and operated
by the private sector. A recommended previously, perhaps consortia
of industries associations and educational institutions could operate
such system. ~ !
oo & N ..o
_.;. The .inadequacies of DOL dictionaries and dependent publications!
have-been described. Additionally: the Committee should consider -
Investigating the utility of occupational information published by
the Department of Education, Office of Vocational and Adolt Education
(OVAE). Vocational Edurational Codes are disseminated. through the

-Yocational Education bata System (VEDS). Why are.these codes

necessary? Why not use the DOT? Both DOL and Department of Education
staffs have_spent uncognted houxs of effort over a period of years
trying to develop_a “cross-walk" (correlation) between these codes.
The Department of Edocation staff advised me the problem is
compoonded when the National Center for Education Statistics attempts
to compile statistics. developed from differing bases: As in the-DOL
Occupational Outlook Handbopk,.the National Center for Educatiopal
Statistics jproduce data to serve the educational establishment. The
only recourse conceived by staffs in the departments, and supported
by the Congress, is the establishment -of a National_Occupational
Information Coordinating Committee’ (NOICC). That Committee has
extended/1ts statutory mandate by promoting establishpent of State
[ — ot

: . ; 1
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~ publication cannot possibly rieet the, demand - even if the informatidn
were current_and usable. In a personal telephone survey of employment -
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Occupational {nformation Coordinating Co

soor ¢ ittees (SO1CC). Yet: the
operation of irreconcilable ‘'data bases continpes without improvement.

" Obviously; the value of these extensive_and. expensive_networks

depends upon the quality of information distributed through the “pipe

line." .0fficials with whom I have discussed this problem.generally

agree that the rapid pace of techrology change today - and as it will
be in the futore - has.overtaken the occupational information now
transmitted -through®this network. 1f the guality and quantity of
occupational statistics ‘and information could be upgraded to meet the
needs of today, the NOICC and SOICC could become useful means of
transmitting information between offices at_ this level.a )

R e e S
*.. .. However; another question remaits as to how effectively this

information would be _used by loca) employment services agencies. The
JTPM® authorizes funds for labor market information (LM1) research. To
the extent that such funds”are used to extend present methods of .

occupational Fnformation dissemination, this Committee would be

advised to monitor such expenditures closely. Current; valid
-on_new _occupations does not exist.

___This situation ralses- the question of how.public employment

- services_offices /can. match unemployed workers with the "rew .work, out

there." They cannot. One hears s puch-about "structured
unemployment® and while that term has as many definitions. as sources
that-use it, The Cdngress should recognize that'much of the

. unemployment today 15~ due to-the fnability of employment services

staffs to match applicants with new technology siobs_that aren't
Tisted in the DOT, or other government _furnished occupational

~information. Even were current high tech jobs_information provided. to

employmenf placement officers and couriselors, many are anfamiliar _
with: such new technology and cannot interpret such job.requirements

and relate these to the qualifications of previously employed. highly
qualified machiniste, toc).and die makers, electronic technicians.znd
other craftsmen, Consequeritly, tde best way-for: persons -with such.

~ technical skills to find jobs in the new high tech workforce i$ to

séarch the newspapers and professional journals want ads. Many of the .

new high tech firms have.increased their recruitment staffs and
displaced workers who have found such employment on their own
initiatfve will advise the Committee there {s no comparison of|the
services and corfiprehension of state,; and local employment offices

staffs with those of the corporations. Corporate.recruiters will °

“probably advisg 'you they do not-place requesSTs _TOF FeCrUitment—

Public "service ‘employment offices as the staffs there are unable to
undég¥tand the highly technical character of positions availdble.

Mithin a=gew mMore years .- when the numbers and types of/high
-technelogy? occupations will have increased greatly - one might

question whether state andglocal public service employment offices
can be even maFginally useful in matching-technologies and unempioyed

persons. The Committee should plan now how to cope with this
eventuality. Typicallyi it is the small~businesSes - that don't have

large'personnel departdents - which are most dependent upon these. .

employment agencies.

1In workshops conducted {n several states, I have discussed with

12
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educatars and .officials. of major_corperations_the concept. of national
oh—networks 1n

" industries associations forming occu ationfl -informati N
be

Department of Commerce National Technleal: Information Center ,ié
sqmewhat -i1lustrative.) 1 wish to advise the Committee there s
definite interest in this jdea; some -of the discussions are moving

into the system concept stage.

o B S T
__As mentioned previously, occupational and. technological

information would be disseminated by associations' occupatfonal
. analysts. Aggregated occupational and employment statistics would be

provided- to.a national ,é1earinghousit; ~Al1-of this ‘information -would"
5e available on a. i o

eal-time.basis sdacational establishments. This
1e institutions to update existing corricola and
sjcation and training programs. in-a more. timely
manner. Further, university, college and high school. staffs could
assist in developing new educational.qualifications réquirements for
ngw and updated occupations at associations' occupatioral
clearinghouses. ’ co L -

&

assistance would en:
to_develop new ed

1f we can resolve the problem of providing current occupational .
information to.state -and local employment seryvices agencie$, the.
Committee should consider how the matching of.unémployed persons_with
new job opportunities can be improved. As noted, it isn't necessarily
the qualifications of unemployed persons that, determines whether they
succeed- in "getting a_job_through.the offices. The capabilities and

interefts_of employment staffs are a factor. Ways must be fdentified’
~to bridge this deterrent. R . . '
' The means are readily available to implement far more effective

procedures in which placedents of unenployed persons are not
dependent -upon the knowledge and capabilities of employment
counselors. National networks gather news reports_from .all over the

world every evening. Network reporters here in the states interview .

their reporters face to facé in countries ‘and remote areas all over 4

the warld. Members of Congress and other distinguished persons are -

interviewed in their offices;.talking with reporters in Washingtony ™~

-D:C:; New York; and_other major cities. Side by side, face-to-face

interviews are presented routinely on_the TV screen. This technigue

could be cost-beneficial if implemented by state and local employment - .
.. services agencies - within the states;_and between states. The video
- telephone 15 an accomplished. state of the art and within _the time to -

design and implement siuch vis-a-vis employment interviews; that
telephone .system could be .an'integral feature. Whether_by_the;

_ telephone or by.present teleconferencing systems, major changes must
.be made in the present inefficient methods used by -public service -

: Qiiiglﬁyiﬁén‘f,inter,v,iewers attempting to place unemployed persons in new
Jo

s. Again, the JTPA.provides.for research funds.to be expended in

devewpiﬁg labor market_information (LMI). Pilot experiments might be.
commenced in major cities whewe reduction of high unemployment rates ..
Justify costs of such pilot e5per1ments. . . e -
. 1 have attepted to explain why present. labor market information
v v : g e . . )
Y l .
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oo - . ; N E

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

109

> ) -

15 grossly: {nadequate. To the extent it misleads unemployed persons

_concerning the long term gmployment potentials of obsolete or.~

obsolescent occupations, it _merely shifts -today's problems.to

" tomarrow. Computer dating_ games do_it better. Nevertheless, with

glectronic employment systems as_described here; we can. generate the

‘highest potential employment and benefits. Without such: systems,

gnemployment. will caontinue_ to increase with the. advances of
technology, science, and-the arts. - . - - - D

i The_natiénal costs-of occupatiohal obsolescense are incalculable -
- -perhaps some competent economist can derive acceptable-eftimates. -
The ability of the nation to compete withRother nations i,q,wqug

markets ‘and even_for_our internal markets—is well descrfibed

~ documented in the media. While~the highest:0fficials of<nafions mest

in_international sommits to discoss trade and all -the ‘elements
af’fect'lng,vcommer.;e;_ our_basic i_ndustri_gs have suffered losses on the
order of .30% 'or more - steel; textites, electronics-are but a few

noted as a primary factor in export/import imbalances. Japan, more
than any other nation; has.forced us to cri tically exaMine the cost.
of human infervention in all production processes. To compete with:

© Japan's .industrfal prowess; much of it built upon new production

techniques, management; and U.S. products and technologies - the U.S-.

and. other nations rosh into computer assisted manufacturing, computer

aided design, flexible manofacturing Systems and flexible
manufactiring cells: : : C - R

The use of these new production technologies at this tiie favors

1__'%[}:,&;;,U.bs,,;,where leadership in such production systems remains. But,
this be

his benefit can be lost if a new workforce s not designed and put
into place as quickly as possible and feasible. R :

,,,,, The benefits -of our research have been extémded to all
technologies; sciences; and arts.~ And while the nation's hi-tech .
revglution has .been on-going, the nition's’ apprentice traiping

" programs . plod -along -enroll1ing -and graduating apprentices_in crafts

and trades of decades past. Where are the apprenticeships for, the new
technologies? They don't exist. As a former director of Navy
apprentice programs, T know that one of- the most difffcult
administration tasks is to insure that appréntice training programs -

" .are constantly updated  and retained abreast of new technologies. 1

“doubt_such;-administrative pressure is_exerted in the nation's

industrial apprenticeships. Some of these plans .are; perhaps; still

p'r'l'@t_éd on mimgograph .sheets of years past. - _ -

" Apprenticestips are a primary source. of recruitment and
enroliment of -union members. The effects of obsolescent

apprenticeships may-be seen in the heavy 10sses of union members®-

.jobs - jobs that are. "gone forever." But -thése apprenticeships are .

dollars Af tax concessions for the industries to rebuild plants.-
where is the essertialjaccompanying assistance for the nation's
apprentice-training pLoxﬂ\ms;?wNjﬂ 'the Congress permit this essential

Coe 1
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¥orograg to fade into the history of the-indostrial revolution? In My

remarks about vocational education and_training, 1 noted that the
high costs of hands-on-training will never again oe within the
funding range of high-schools. - or, for that matter even some post

:secondary.education instit-tions. The apprentice program administered

by the DOL_is based upon the Fitzgeraid Apprentice Act of 1937, Isn't
it long.p#st time for the Congréss to update that Act? Many of .the
chal lengés presented here should be addressed.in_any such update - or
new legislation superceding that-Act. Legislation suth_as_the Davis
Bacon Act; and the Walsh Héaly Act should be evdluated. in any new
legislation. It does -appear that the Congress has for the most part

overlooked the nation's apprentice programs. It-is late, time is.
critically short. The.Corgress can pull: this crucial -program out-of
the mothballs and turn-this valuable concept into a-useful--system for .
upgrading the national workforce. The JTPA recognizes that realistic

" training can best be accomplished by private sector employers; on the.

Jjob. Apprentice training programs-pRovide that kind of training.

___ _There are approximately 300,000 apprentices. enrolled in federal
and gtate 'programs, 20% -.25% are in manufacturing - metal trades.
Most of .the_industrial sial) businesses are-in metal .working.
Thousands.of small metal. fabricators provide parts to the robotic .
assembly lines and aitomotive manufacturers. According to published
articles - Flexible Manufacturing Systems (FMS) increases machine
tool utilization by as much as 45 percent with a reduction in workers
of 37 percent, Computer Assisted ‘Manufacturing (CAM) has;improved
electronics production_by.a factor of 10,\or_more; and, when_ combined
with Computer Assisted Design (CADCAM); productivity indreases as
high_as_15:1 bave been achieved:. Most of the others.gre\in the

building and constroctdon trades. I-will assert unequivocally, the

. apprentice programs have been overtdken by rew technologies. Metal

working trades are most impacted by the.new rroducton technolegies.
Unemployment in this sector is probably the highest'of any sector.
While advances in manufacturing technold'gies and displacements of

hundreds of thousands .of auto workers and others are well publicised; -
there is no plan to ‘identif and,%ubHcise obsMete occupations, or
to discontiooe .these apprenticeships, or, to .
apprenticeships_in _new tachnologies. Why i s? For one reason
- among many others - .the Fytzgerald National ‘Apprentice Act and
subsequent policies. have produced ihterpretations that only. those . ..

‘occupations . 1isted in the DOT can be apprenticed. Further, '

administration of. these progrlms is encumbered by divisions of

"authority between federal and state apprentice councils and statutory

provisions requiring employment and wages to be,in consonanck with
collective bargaining -agreements negotiated by-the unions. Surely;
this vital program deserves more current and realistic legislative
guidance_and_support. I 'sybmit this is a major areafor oversight
fnvestigations and remedial legislation. ~» - - :
.- Do LT llL e T
: " - PART II1:- DEPARTMENT OF COMMERCE.-. -

___;The oreceding testimony has dealt with situations in the
Departments of.Education and Labor., And, while I am inclined-to
discuss similarities in the U.S.. Civil Service; I will conclude this

L . Y 4
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testimony with: comment_on_the employment and_unemployient statistics
used by the Congress in_assessing national employment, unemployment,
-and associated legislation. T ;

. Thé Congress mist recognize that employment and tnemployment.

statistics are of questionable validity. In fact, the extent of
errors .is.patentially so extensive-the. Congress should have serious
reservations about passage of any legislation deriving from Bureau of
Labor (BLS) statistiés. One might argue that, even inaccurate

statistics might be useful in indicating trends - since such invalid
statistics have been in use_for_ years. I feel the Congress will not -

dccept that argument: Further, if_the Congress takes ipto
consideration the abSence of any system_to_create new occupations,
and to identify thie obsolescence of thousands of present occupations
listed in the DOT, VEDS, Occiipational Outlook Handbook, and
Oepartment of Commerce data (as.described in the fodlowing), it will
probably agree with the remark’ of some of the.Joint Economic .

. .Committee_staff following my briefing-for them - "Garbage in; garbage

out.” Can. the nation_ afford to expend billions of dollars for new .-

-jobs programs on the basis of such “garbage"? ' o e

o ™

=

. gIt is well known -among occupational agthorities off the three
departments that the BLS-é'aﬁﬁtit’E“éEbH's'h,a valid-"¢ross=walk""
between the occupations used by the . Department of Commerce Carrent
d occupations in the DOT.

Population Survey (CPS} data, an »
Nevertheless, CPS Statistics are a major fagtor in BLS .employment and,
unemployment statistics reported to the Congress. Further, the CPS
-statistics are osed by the DOL to forecast employment for jobs listed
in the: Dccupational Qutlook Handbook. - Co -
- ,The Department of Commerce Demographic Survey Division, Current
Population Survey Branch, -is responsible for the conduct of monthly
surveys of approximately 58,000 households located . in. 629 Population

Survey units..These are geographical units determined on the basis of .

population densities. Approximately 60% of these surveys are made by

telephone calls; 407 by direct visits - usually in first contacts
with a household. The surveys are conducted on the basis of a printed

questionnaire: In"a previouggtudy of that guestionnaire, it appeared

to me that much of the information required in completing the form is

ambiguous and introduces an-undetermined error rate. Further, the
accuracy of response inforiation is affected by the education and

- experience of respondents, including their. understanding of the

occupations for which employment or unemployment information_is

- elicited, Some. of the Department surveyors advised they were not -

" "classifications (SIC)~

. somewhat .analo

fully familiar with the-occupations .on which information was .
obtained:+For some years; the CPS Branch has used 300 groupings of:
.occupational titles” (without definitions). This has-been changed
recently in-attempts to correlate response information with
Department. of Commerce -Standard-Occupational_Codes -{SOC)._Persons_who
worked- on these codes advise that.the codes_do not_serve to validate

\ tions to which the codes relate. It seems this system is
nalogous to the NOICC. There 1s.a difference.. The SOC does
“promote ,1,dgn;?fyijig and relating occiipations to.the standard industry
The.staffs recognized the Ampossibility of

16
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the DOT, And as. noted previously, Department of Ed cat'l,qn.Lsta fs

admit té d1ff1cuTt1es in estabhsh‘mg«a—cross -walk" between -their

VEDS: codes and tbe DOT, Thesc difficalties are further compounded in-

BLS statistics b the “inclasionBf employment and unemployment
statistics from ~var1ous industries and unemp;loyment compensamon

1pvest1gat1ons 'ln théée conflicting data systems, And 1 m1ght

suggest that the Congress express_reservations henceforth in passmg

new legislation dependent upon thes& stat15t1cs S

.. MWhat_will_the. Congress do? The 'Cangress * should address itsel

the greatest task ever confronting any nation's legislative body - 1o

desmn and engmeer o _new. nationa] workforce. The magmtuce ana

our major automobﬂe manufacturmg corporatmns advised me - "Thig is

one competition we must win; we may not_have_anotheg opportunity_ f"_‘
'this century; or the next." The architectual eléments_for_a new

national workforce are 1nd1‘cated -in this test1mony. Nﬂ] the Congress
be the arch1tect of our new workforce? ) . oo

_—

Thank you for th1s opportumty to tesufy before thi? Comgii}:tee
on Smal] Business, Subcommwttee on Oversight and The Ecoriomy.
. . %
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- HOUSE' COMMITTEE ON, SMALL 'BUSINESS __°
"SUBCOMMITTEE ON OVERSIGHT AND THE ECONOMY
: © MAY 17-18, 1983 - :
ot MR, HELMS -- 10 S CL , "o

.7 A STRUCTURE_FOR ASSESSING  °
. OCCUPATIONAL CLASSIFICATIONS AND_FORECASTING NEWs;
NATIONAL WORKFORCE OCCUPATIONS (C) )

~

. < The purpose of this structure isgto provide employers,
.employees, {ducators,_ ,and,s,tud,enf-,sy,@h#&éff responsible .for
maintaining a current and effective national workforce this
: terminology: for assessing the status of the workforce, angs -
identifying and acting upon evidence of obsolete and obsolescent:
occupations; and new, emerging; and emergent occupations; to
take sich™ steps as‘dre indicatedgipspromoting national_ dnd. individual
interests. There is no system such as this 'in 6b§i-'a_’t16'ri,w1ttiju the
- United States, or any other industrial nation. It is believed
establishment of such system and publdcation of information derived
through the following assessment and forecastingsclassifications will
be of nationally significant value fn advancing the interests of the ;
people and the nation;” _- — - . [ o0 . o

g". ; ¢‘¢ ..'4...', . . —.. ; )
~_ __.Obsolete Dccupations: Those for which there is no present .or
foreseeable direct economic value when, compared with employers'-and
employees' sustaining fhcome requirements; and, in which levels of
employment have decreased to a- minimum percent of previous

employment; over. a- reasonable st#tistical period of time. Such
) o*c’crgaitians fiay be discerned_at an-ear]y state in _minimal growth
demand - compared with all other occufbtions - and diminution:.of °
wages and Szlaries. Other dndications will be noted .in_the ;wérgp'lace :
- and.job security of employees. i oy .

___UObsolescent-Occupations. Those Foy-which conditions described
under_Obsolete can be forecast within a rdasonablé statistical time
- for example; 5 years minimum. Sugh -occupations may-first be
discelned in occupations characterized by slower. growth (numbers
employed and/or .compensation_leve)s) -C,Q!r,are,d, to _the ,,a,v,e,rage,
_ growthi .of a1l ‘accupations. A.signifidapt indicator may be noted in
. related education .and tra#ning requffements; changes in_appropriate .-
_ sciences, technologies, and arts. Assessment and evaluatfon of these
. conditions and other impacts will enable the-analyst to .identify

obsolesceént occupations.~ = -

', " current.Occupations. Those for which there iS"a strong present

and foreseeable requirement; with associated economic berefits for

employers and employees. Such occupations generally reflect averge

' ;,g:fn or faster than average growth compared to.all occupations. Some

.of these occupations may not bé in the paths of advancingx

P »
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téchnNogi?‘s, sciences, and arts - demand may be based uapon

conditions not affected by or minimaH,y affected by~ such new

. developments, or, the need for such; occupations may be tangentially
“improved by such changes. Economic and other conditions support
“reasonable longevity of these occupations» - ) 4

opportonities ire well evidenced in the changing pa;tern\s of
" business, commerce, industry; science; technology, and appropriate
arts. Such occupations generally do not have a well_deffned
occupational title, or qua‘liftcation and emp‘loyment
classification and wage standards. ‘These appear rather amorphoys,
but, sufficient employment is/ occurring to identify this.
occupationai_area. The -numbers of workers employed in this emergfng
occupational area are 'likeiy,,,t,o,,,be growing at_a rate substantially
" above the average of.all occupations; new educational and training
programs are being. established and demand- exceeds supp’ly\.

shortages are clearly evident. j ) . - \
Eilergent Occuﬁations. Those for which ear‘ly t'?ends in\

. reésedarch_and development, and the estab‘lishnent of new

L)

activities evidence needs Nhich require substantive quaiification ..»\

Employment ;. p‘lacement. and. wage and salaries standards: have to
be revised or developed anew. Evidence of present and -future
requirements for these emergent occupations-first appear_- for
—.-gxample~- in reséarch and development. projects, formation of new -
- or, substantive.changes in existing s _industries, businesses, and
commerce and other major areas of empioyment affected by the need for
such occupations in meeting predictable employment requirements.-

CONCLUSION . =
P

llote 1: 'In the absence of any- officia1'ly recognized s,ystem for
assessing the currency of occupations comprisinggthe nation's
occupational infrastructure, these definitions™have been designed by
the_author and will be furnished to contemporaries..»_',. r comment and

pub'lication

. 1 . q
.+ _To the extent posstble* the author will correspond with
;\ organizations concerning suggested changes. ,

- N B¢

- ) In the fina'l deveiopment it is the p'lay of the market piace

that will produce such definitions and use these in promoting and -

maintaining up to date national occupational infrastructures.

" Note 2. In_the i-lterests of promoting discussion, ana1yses. and

development of nationally acceptable terminology, requests for
permission to quote from and to reprint this materia -will be

considered. ]
Address. W C‘i',yde Helms. Jr. ' _— o - ’
) 0. Box 1650 PO ’ N
Uccupationai Forecasting.,Inc oo

Ar’lington. Virginia 22210

-
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Excérpts Frém'ﬁFf

Subcommittee on,Oveisight and the Economy
May 17-18, 1983
’Mr. He]ms - Exhibit 2

~-i

Occupatléns DB-1 \

i
L

1. Hazardous Has e Hanageuent
Technician

2. lndustrial Laslr Process

Techniciaq R R

3. Industrial Robot Production

Technician

h
|

4. Materials Utilization Technician

L} ’ . : »

5. Genetic Engineering Technician

.

! copyright waived for The Cangress:

Copyright - Occupatioﬁsl

Forecastfng. Inc. June 1981

- NEH OCCURATIONS FOREC#ST '

_Forecast Estimates - 199 s
: Sa]ariespf

Job Demansg
Forecast

"353.000

400,000

' éiﬁ;ééé

.200, 000_

Starting
$15,000

: $I 2 000

$15,000

520 000

° $28,000

$25 ,000

$24,,000

$24,000

§29,000
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5; Hélngraphic lnspection
Specialist -

[- TR

10.

Technic

11.

12;

. Based on Implementation by Mid-1980s,
2 1982 Dollars.

90 Energy #éﬁféri

: g Rehabilitation
an

N

Y

7. EiéﬁibiﬁiéhtF%Hiq Technician
Battery Technicians (Fuei Cells)

ifiﬁ@ Technician

712' j

160,000

.1205000

L] to

250,000
310,000
500,000
400,000

610,000

$20,000

_$21;000

.$12.000

31@;6667

416, 000

$15,000

$28,000

i .
$32,000

$18, 000

1

'$13,000 af $25,000

$24,000

$26,000" °

911/

$22,000



"S5~ Excerpts. From OFI- - ' Copyright - Occupational ]
Qccupations DB-I11 | - S s Forecasting, Inc.; August 1982
‘ NEW OCCUPATIONS Eoﬁéénﬁé _ .
Compweef&%n%er%aee T - Forecast Estimates - 1990
0ccupat1ons Operators N . ' Job_Demand ~_ Sataries - .
’ Forecast - Starting MideRange
A: Technical-industrial ‘ ‘
i; Coiiia'in:'er Graphics Techuieian: oo ’
Terminal Opegator (A1l Divisions of ‘ : .
Graphics, Composition, I]lust\(ation, o ' IR
Art) . 150,000 $20,000 - $35,000
2. Computer Drafting Techniciah: .
Terminal Operator (CAD-CAM)_ A1l Areas .
*~ of Design-and Drafting (Technologies;, - e I
Biisinesses, Scxences) - 300,000 $18,000: - - $30,000
=~ 4 ) . ‘ . K
3. Computer Modelling and Simulavion -
Technician:. Eomguter Assisted Design - . : e
Terminal _Operator > Design, Testing. I A S
Evaluation B o "~ 300,000 $25,000 $40;000 .
- B . o
4. Computer Assisted Manufacturing e e
{CAM) Technician Factory Onsite - y R e -
Monitor/_Control]er - Robots, FMC, FMS -120,000 $30,000 © $40,000
® Yy -
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" Simulation-Technician

t

*_ B. Office-Business/Commerce

1. Computer Terminal Information
Processor: Text, Data, Graphics -

Institutions

2. _Computer Terminal Distributive
Information_Processor: Electronic
Mail; Electronic Funds Transfer;
Information File and Retrieval,

. Telecommunications, Teleconfarencing

-

C. Technical-Industrial

5. CAG Terminal Input Artist

.

6. Computer Modelling and

7. CAD Terminal Product Engineer

8. ' CAD Terminal Parts Cataloger

" 123

140,000

" 1503000

* 300,000

450,000

125,;000

$25,000
v
$14,500

$11,000

*$35,000

$25 ;000

$30,000

$27,000

_ $17;500

BIT.
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Excerpts From OFI - ° . Copyright - Occupational
: . . : ~‘Forecast1ng. Inc. August 1982°

FORECRSTS 'OF: NEW OCCUPkTIONS NEEDED THROUGH 19905

New Computer Based R Fbrecast Estimates - 1990
oftware Dccupations ’ . Job Demand. - Salartes
N Forecast ° Starting Mid-Range

< Software Writers (A1l ?iéi&é) a Total: is?ﬁbiﬁﬁb Jobs
Examples: _ o \ .
o Commerce & Businegs ’ . .

6 Engineering (A11)

)

0 Fﬁisitii Science -
— \ .‘
o Social $cience

o Hedicine S .

o Law’

v

" See following breakdown by-fields. _ ' .

. & -
Note: “S/W-Writers" is a new concept originated by OFI, The coricept - as
described. in OF! literature - treats with the needs_for applications -

and/or object code specialists. many of whom will be employed as
~artificial 1ntelligence program “authors.“ {H. Clyde Helms) o

-
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T
7 ] N P ——r
Page 2 - . ¢ _ 7 -Copyright_- Occupational -

Dccupations DB-11 . " Forecasting; Inc. August 1982
A. Software Writers=C " 7

_ Examples: ) " -

=TT, sju Writers - Business Managemaht .. T oo
. % Automated Office Operations . 150,000 $25,000 $40,000
. ) L )

‘2. SJW Writers - Marketing: Tele- * . ,
marketing, Mholesale, Retail & v T,

- Supporting Information Bases . 200,000 525;600 _$40;000
P S - T
3; S/M Mriters ‘- Financial Management: h i ‘ :
EFT, Electrqpiq,Mail;,Te1etgx;;,8gnk1ng§ L R

Securities, Real Estate; Insurance ~ .160;000 = $30,000 - $50,000 -
4. S/W Writers - Publications: Computer i
Assisted Information, Retrieval, Compo- ° ,
sition; Printing. Electric Recording,
viewing; Teletext; Cable TV, Cassettes, . I -
Optical Discs: : * 300,000 $25,000 $420 .

_ } é; b
T ‘ ,
e B B
= 125 : )
o : b N

=3
8
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‘B: Software Writers-Manufacturing Production

‘Manufacturing ‘Operations (CAM); e gy

‘3. S/ Hriters - Industrial Management
;(CAH[CAD} Inventory Management &._

. ¢

Page 3 — . Copyright - Occupational
Occupations 0B-If . -+ Forecasting; Inc. August 1982

)

Examp1e5’

1, SIH Ariters - Production Faci]ity
Design _Production Systems tayout. o I
(CAD-Computer Rssisted Design o 1805000 -/ - $75;000

,!,,SIH Hriters - Computer Assisted
Foundry castings, moldings,_forming: °
Machining, Assembling, Testing,-
InSpection.-Flexible Manufacturing -
Systfms (FMS)-% Flexible Manufacturing
Coiiip lexes (FMC)

i

Automated: Operations, Receiving. Stﬁring..
Transport to_Manufacture or Process &
Shipmient . (lParts On Demand System“

430,000  $50,000

1t

»PODS) L T /}20.000 ‘$25 000 $40 OOOw

SN

g
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Mr. BisiL. Thank you very much, Mr. Helms.  * .
_*The noncompatability of data from the Department of Commerce. .
current population survey and its occupations\in the Directory of -

Occupational Titles is not new, is it? : NG il
_ Is it your view that the rapid economic changes rendered this

rioncompatibility more significant today than it has in the past? _
" Mr. Hewms. I would say today that given the conditions my con-
temporaries here have described the urgency of our needs for cur- -

- rent reliable data has never been more severe. We have the most’ .
urgent_ need in_the history‘of our country for current valid ‘data. '
Mr. BepeLL. So you do think it is more significant today? .. .

Mr. Herms: I certainly do, sir. Mr. Gordon @éﬁ%“ﬂ ere -a_few
" minutes ago that if we don’t move. forward—-and Yorgive me for’
paraphrasing his remarks here—with new technologies, then we -

will lose our economic viability; our competitive edge; in interna-
tional commerce.. -~ - -7 - 5o o oo o
_Mr. BepeLL. You project 400,000 industrial robot production tech-
nicians in 19902 o o Bl :
. Mr: Hecwms. Yes, sir. - o
Mr. BepeLL: What number of robots in-use at that time? -~ =
Mr. Herwms. I don’t see the ‘exact number or 'units of robots as

controlling here because ag has been indicated in other testimony,

. robots_are not individualistic, self-operating devices. For example,
- "even the robots we;have;todzg include sensors such as radar, infra-" .
red and sonar. And, as Mr. Gordon "indicated, we now have robots .,

. very well advanced in visual systéms. . - S L
Further out, robots will have tomputed brains. The intelligence

of a-robot is in the microprocessor, and so the speed and extensive- .
ness at which we employ robots by whatever definition will be con-.... -.
" trolled by thé speed with which thesé advances are accomplished.
* Mr. BEpELL. Do ‘you expect that to be rapid? s
Mr. Heiwms. I certainly dog sir. - .- oo -

. "Mr. Beberr. Wé have the Bureau of Labor Statistics coming
“beforé us tomorrow.. ~ S S
Mr: Heums. I understand.. - o , %, B

. - Mr. BepeLL. If I understood your testimony correctly, you are
somewhat critical of some of their figures in particular. | ~ ti

. Mr. Herms. They are.quite aware of my criticism. Some of the

remarks 1 have made here have been presented in seminars for .-
some of the highest level officials in the Department of Labor, and |
for a substantial number of officials- in the Department of Educa-
tion. . - = =: AU - Lt
Mr. BepELL. If you were sitting &s I am, as chairman of this com-.
mittee, what_procedure would you recommend in' terms of trying to
- investigate .their method of gathering these figures and their pro-
. jections that they have? el
Mr. Hewms, There.are Presidential Commission- reports, and'a °

Nation4l Academy. of Sciences ,re%(ii't,,thit,i@mﬁém,3@@,, Sjugpozt.

' conclusively the statements and the criticisms I have made here. -

Mr. Beperr. Which.are? . - .t o7 o

~ "Mr. Heims: The National Academy of Sciences report is “Work;

Jobs, and Occupations.” - .. . & - ‘ ‘
‘Mr. BepeLL. No, no; your statements of criticism. - -

Mr. HeLwms. Of criticism?

-12-’?" B BT




. ~gee, they say there will be

128 o -

_ Mr. Bepgie: T understand your criticism of the Dictionary, that it
‘hasn’t been-updated. . - A e

LI

__Mr. Bebgis. But in the Bureau of Labor Standards reports that I

_they say W * 80 many pec ~le engaged in operating
filling stations and so many people er iged. as janitors and_so
many people as secretaries and so on; z  this is what they would

- project into'the future.: Do you have crit;msm’ of that?” .

~.

*__ Mr. Bepgrx: 1-would appreciate

. Mr. HEwms. Yes,sir!© T e e .
> Mr. BepeLr. Do the reports you talk about ‘question .those statis-
tics and.-how those are gathered? . . ° AT

_ Mr. Hirms: To_ the.extent the BLS

BLS statistics, furnished to.the

Congress on occupations, employment; and -unemployment are af--

fected by statistics compiled by the Depart

- rent Population Survey Unit—that information is not reliable. 2

ment of Commerce Cur-

_ The: National Commisgion. on’ Employment and Unemployment -

Jhe National Academy §£,Sc,iéiiéé%

It woild be good if We could have it before the Bureau of Labor

 Statistics. - .

Mr. Heums. I will call you this afterncon: -~ - <
Mr. BepeLL. You indicated algo that you thought there was going

to be significant: reduction in white collar personnel and ‘middle

‘management people. : ‘
- Mr. 'HEBMSZ-Righ.t:. s MU
- Mr. BepeLL. In Japan they.do have significantly fewer layers of

_~-Statistics published ‘a report similar to that ”piibliﬁhéd,iﬁcéiitlj by -
t if you would get it for the staff. -

. 'management than we_have :for similar things, and I therefore - -

would .think there would, be. some legitimacy to your statement in

* view of -the.need for us to become competitive with;Japan, Every
- White collar worker increases. your cost to some extent. So do you : -
have any documentation of that; because“one of -the projections I -

- think by the Bureau of Labor Statistics would be that we will see

an increase in the number of white collar jobs.as.well? .

__ Mr. Hewms. The Business Week of April.25, cover story is titled:

“A New Era for Management.” It identifies major.corporations in

reason for this comipression i8 that in the automated offices, the in-

middle management offi¢ials;.is now-available in the antomated

eliminating middle management. The

equipment and comptiters dir@tly to top saanagement and chief ex- -

]ms committee. * -

ecutive officers. So’ we.can leapfrog .oyér- middle managemenit. I

commend this issue to.the attentioni-o;

- [The article referred to above fol

formation presently generated at operating. levels, and passed to

e

>
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129 .
~ Mr. Herims [eontinuing): T chaired a discussion panel in the World
. Future S,o;ciet?' Fourth Assembly about a year ago. The discussion .
‘panel included such authorities as the provost of Carnegie-Mellon
Iniversity, the director of Advanced Systems Research Laboratory
at- Wang Corp:; an American Telephone & Telegraph official and
- others. There was agreement that office automation will have very
significant impacts on white collar workers. /IFor example; in office
equipmetit such as the word processor, which is projected to grow at
.the rate of about 35 to.40 percent ur more per year, we have an
gpéiﬁ@tf@i'jvhi@h, we don’t have an appropriate occupational title.
- This operator for example—now titled secretary—interfaces with a -
computer and processes all of the information that goes into the word
- processor and is stored on floppy dises. ;- .
~ We can store up to 150 or more letters or pieces of correspond-
ence on a floppy disc. That is going to eliminate_thousands of file

cabinets and the jobs of messengers and mail clerks; and people’

like. that. These lower level employees are being displaced as well

as the iniddle-management executives by joffice automation:

~ We have teleconferencing. We have Telecheck. We have electron-
ic mail. These electronic systems will eliminate many tens.of thou-
sands of white collar jobs. =~ -~/ .~
' Mr. BEbELL. I don’t know this; but I/think the Bureau of Labor

Statistics would probably testify their 'survey would indicate that
even though this is claimed, that their survey indicates that this is

not yet happening. Therefore; I think; as they project {hings, they
would not expect it to change particularly in the future. If that is
their statement and if yeu feel the way you do, would you believe
the problem .is that it is happening and they are not detecting it; or
would you believe that it 1s something that you think is going to
happen _in the future, but has not yet started to happen and the
projection, therefore, based on the past is inaccurate? ' . .~
- Mr. HiLms. | certainly reject any statistics or any conclusion

based.on statistics developed over the past decade because what is
happening today is without precedent. - .. “-» - - - .- . .
_ This is a technological revolution; and that is a calm term for the
dramatic, dynamic, change sweeping the country and all of our oc- .
cupations: My disagreement with the BLS has been published in
national journals. : :

"“Mr. Rosenthal and I have disagreed in print in. the publication

- Changing Timies, for example; and various other publications. And,
when we look at the past—as.the economist Toynbee 1 quoted here

. advised—the solutions that worked in the past won’t work today. _
The statistics of decades past are a very poor basis for extrapolat-

ing arid forecasting the events throughout the rest of this century.

Mr. BepELL. So your complaint is not nearly so much how they.
gather their data or what their data shows as the fact that in your
. opinion, past data—— - - - " . : -
© +Mr. Heums. Is untimely. o e
‘Mr: BepELL. It is not very accurate in forecasting what we can
expect in the future. T ; .
© Mr. HELMms. Yes; sir.




" S . . . rr

] . i o
| S & g
.\ iﬂ’, BepELL. You have no great argument with the way they col-
leét-their data and what their datashows? /| -~ =~ '~
_ [Mr. HELMS. Idlsaﬁree with the way they collect their data; too;
sir. I disagree on both points.. .. _______/ _ ___
lllt\ds BepeLL. What ig your disagreement with the way they collect
ata¢d - __ _ . ____ o _ooe 4o ..
ZMI‘.HELMB. Well, as I've testified the current pogeu‘laation survey
ata and the dictionary of occupationalE)tleshave yeen studied by

residential commissions and others over a period of decades. They
h these data to be inaccurate, unreliable. Yet the current
population survey data is factored into BLS statistics along with oc-
cupational employment service statistics, OES statistics. Now, I -
don’t know' to what extent these two different occupational systems
) atistics influence r this_but when I briefed
some of the members of the Joint Economic Committee their con-
clusion was “Garbage in and garbage out.” . = - -
I do have a_flow diagram of these documents and processes. This
was devel while working with a

1ave found these data to be inaccurate,-

nator here on the Hill some
time ago. I would be glad to provide|that to this committee if you
should live tosgeeit. — . _ L T o

__I'tried to_flow the information /from -the current population.

survey unit into the BLS or the Dijctionary; or the Occupational -
"Outlook Handbook. Given the fact that there is a history of criti-
cism, by Presidential commissions; I:think we have definite bases
for questioning, to say. the least, if not re'tgctmg; the occupational
employment statistics being produced by the Bureau of Labor Sta-,
tistics today. I think there should be a thorough investigation and I .
am surprised the Congress has not looked into this in the past.
~ Mr. BepeLL. But I am still not ¢lear how you would go about
such an investigation? .~ . -
Mr. -Heums. Well, as I_mentioned, w%xt‘king,in collaboration with
a Senator here in a previous-administration, I looked at the survey

questionnaires used by the pollsters in the Bureau of the Census.
These are difficult to interpret. - - : - . .. ... ...

" _The €PU pollsters contacted about 58,000 households located in
628 population survey units throughout the country, dispersed geo-

graphically based on poi),ulation dengities. = -.
_Most of the data is collected by telephone inquiries: They call the
household and ask questions of whoniever happens to be home,
whether it is someone who really knows what dad is doing; wheth-
er he is an automobile mechanic, of whether he is down running
the car wash or_whatever: Neither the census pollster. or_the_re-
spondent are sufficiently familiar with occupations or jobs: I recom-

mend the committee evaluate the questionnaire format. - -
_Further, I was advised that many of ,thé,l—,golisters are not trained. .
_ They are not familiar with occupations. Chey cannot differentiate.
_ between' the answers given by people who are really not conversant
with occupations. e
_ Other tenuous conditions are laid into occupations. The occupa- -
tions to which these statistics' are related is the Department of
Commerce “200 groupings of occupational titles.” Those occupation- -
al titles cannot be as in the trade talk “cross-walked” to the Dic-
tionary of Occupational Titles. Neither cross-walked nor correlated
with the DOT. . ,

135° .
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Mr. BEpeLL. How many telephone calls did you say? o
Mr. Hewms. About 60 percent or more of the 58,000 households.
‘Mr. BepELL. Now, they also, if I understood it correctly, contact
Jindustriesaswell? =~ = S e
__Mr. Heums. That is the Occupational Employment Statistics'
Survey, OES. ..~ = L L A
Mr. BepeLL. That is the one that you think is inaccurate?

Mr. Hewms: Not as much as the une where we are depending
upon the current popiilation siirvey unit in the Department of
Commerce. S o - '

Mr. BeDELL. Is that the 58,000 households?

OK. Is that the one that 'you question?

Mr. Herms, Yes, I question that. - - - . - -
__Mr. BepeLL. Do you mention any other one because I understand
there are two of them in the cross-clieck system? .
- Mr. HeLms. Yes: I would like to see how they correlate the OES

[v]

information collected from industries with precise 'occupations
listed in the Dictionary of Occupational Titles. Industry does not
respond with DOT occupations: They'me?,ﬁvé, statistics on how
many people are employed or unemployed but do not identify the
" specific DOT occupation to_which this relates. I do not think that
can be done with all the OES statistics. =~ . . ~ . ..
_ Mr. BepeLL. Without getting into the complaints about the spe-
cifics of methodology in aggregate terms, when the BLS .projects
that there are going to be x number of thousands of people working- -
at a particular kind of job 5 years or 10 years out, do,you think-
that their estimates are overly optimistic or pessimistic?
‘What_is the general thrust of this? I understand your quarrel
with individual titles. . . .
- Mr. HELMS! I,would,saﬂ imistic about the accuracy of the es-
timates. First, I reject them! Second, I could, therefore, say they
are pessimistic; and the reason I think—— -~. & _ -~
__Mr. FrrHiAN. You think then there will be more jobs than BLS.
. thinks there will be in 19907 = . U :
_Mr. Herms. Overall, I think there will be more jobs than they .
-estimate. I think they are pessimistic; particularly in the new tech-
nologies. Oneof theproblems I believe exists here is that the stat-
isticians are not technologists. =~ .~ - =
. They are not in a.position to assess the changes.and to forecast
the growth of new technologies. The dictionary was last published
December 1977: As many have advised me; and 1 advise you; the
new occupations. will certainly effect the statistics gathered on old -
occupations, and the new occupations are.not in the dictionary.’
They have never created new occupations. They don’t identify or -
" recognize all the new occupations: In other words; on one hand we
. have the past, the Dictionary of Ocgcupational Titles; and on the
- other hand, we have the future.of new occupations. They are still -
looking -at” the past. How can they forecast employment in the
future if they can’t identify the occupations of the future? =~
_ “Mr. FrraiaNn: So you would guess that unemployment will actual-.
ly come down, would he your guess, for the future of automation? -
~ Mr. Hems. I apologize for giving you that impression. No. I don’t
think unemployment is going to come down for some time: [ think

unemployment is going to go up for a while. - -~ .

: Jrsed
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Mr. Firsian: Oh; you do? _ o o
_Mr. HenMs. Yes; sir; because so far we haven't seen the impacts

of office automation on the white collar force. As I stated. here;.

when the effects of office automation like Telecheck, teleconfer-

ence, electronic mail'and other office automation impact the white
. collar_work force; you are going to see_ losses of jobs”that may
.exceed in this century the numbers. of jobs lost in industry. Obvi-
. ously, losses here will be affected by advances in other areas and
.technologies. . .t - ‘
: -Mr. BepELL: Do you have any further'questions?

Mr. Frraian. No, I don’t. Thank you. .. = . -
 Mr. BepeLw. F appreciate your testimony very much. We are late.
What are your slides? =~ -~ - .. _
Mr, HELMS. Well, I could show them to you in about 5 minutes:
. Mr: BepgLu: OK; if you go through them real fast.© - . .

A ]élidé' presentation-by Mr. Helms followed for a brigf period of
time] T S T
__Mr. BEpELL. We_certainly appreciate your testimony very much.
Thank you, Mr. Helms. The hearing is now adjourned. - '

 [Whereupon, at 12:27 p.m., the subcommiittee adjourned to recon-
* vene subject to call of the Chair:] S
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IMPACT OF ROBOTS AND COMPUTERS ON THE

WORK FORCE OF THE 1980’s

WEDNESDAY; MAY 18, 1983

______HoUsE OF REPRESENTATIVES;
SUBCOMMITTEE ON GENERAL OVERSIGHT
: _.___.___. AND THE Economy,
CoMMITTEE ON. SMALL BUSINESS,
P ’ Weshingtor, D.C.

The subcommittee

(chairman of the sybcommittee) presiding.
~_ OPENING STATEMENT OF CHAIRMAN BEDELL .

Mr. BepeLr. The committee will come togrder: =~
Yesterday, we heard from robot manufacturers and analysts;
some of whom estimated a very gradual impact resulting from au- -
1 h ation in the workplace, and some who estimated enormous
C ,,,,ge:, . _. Cos __ S, '” o
. Today we'll hear from the Bureau of Labor Statistics; and disciiss

their.projections of the future of jobs in America. . -
We'll hear from a professor at MIT, who has compared the

number of jobs available with the number_of people wanting jobs. .

We'll hear from analysts of the impact of technology on our soci-
ety. = . _ - o
And we'll hear from both ‘labor and management as to training

programs exemplary in the fieid. -~~~ ~ -
- _The subcommittee hearings will be concluded today on this sub-
ject; but the book will not be rlosed: These hearings are part of an
ongoing project undertaken by this subcommittee to make a careful
assessment of the nature of employment ahead, and "what the
~public and private: initiatives could be to address what many be-
liéve will be chronic unemployment. .- ..~~~ "
Unemployment has reached numbers higher and more sustained”

than we have witnessed.in two generations of American workers.

Let ug then proceed with our assessment by calling to the stand -

Ron Kutscher, Assistant Commissioner for Economic Growth and =

ore we do, Mr. ¥ utscher, do you have 'aﬁy.,stﬁté.méﬁt’ Mr.

- But
Boehlert? - =~ .

Mr. Boenrert: No statement. ~ .. -~ - o : :
Mr. BepeLL. Mr. Schaefer, do you? - o R

Emplb%gggt Projections of the Buceau of Labor Statistics.

Mr. SCHAEFER No,; sir:

met, pursuant to notice; at 9:35 a:m.; in room
2359-A; Rayburn House Office ' Building, Hon. - Berkley Bedell

-
4

sl

N

$

i



‘ _ 188 T ‘
_Mr. BeokLL. OK. We'll welcome you here, Mr. Kutscher. It's been.
my privilege to talk with. Mr_ Kutscher over at the Bureau of Labor -
Statistics; and we appreciate your coming over here to testify.
TESTIMONY OF RONALD E: KUTSCHER, ASSOCIATE COMMISSION- .

ER OF LABOR STATISTICS; U.S. BUREAU OF LABOR; ACCOMPA-
NIED BY NEIL ROSENTHAL, CHIEF, DIVISION OF OCCUPATION-.

_. AL OUTLOOK _ . ’
__Mr. Kurscugr. Thank-you, Mr. Chairman.’] have with me today
Neil Rosenthal, the chief of the Division of Occupational Outlook.
With your permission, I'd like to summarize my formal sta#e-
meng, then submit it in full detail for the record: L
Mr. BepeLL. You not-only have our permission, you have our ac-

commodation . for doing so.-It seems we often run out of time, and * -

any summary €hat you can make will be most.helpful. -
gram at:the Bureau of Labor Statistics for.developing industry and
occupational ptrojections. -~ T o T .
This program on a regular 2-year cycle develops 5- to.10-year pro-. .
jections of the U.S. economy, including employment by in"dugb‘ry

I would like to start by briefly. describing the pro- .

“and occupation.. Those, projections are then -updated 2 years ldter. -

We’ve published these results ini various formats appealing-to dif-
ferent audiences. D Lo o e o

For example; technical material is provided for technicians inter-
ested in how we do the projections. Documents like the Occupation-
al Outlook Handbook is prepared principally for use by high school
and college students, and by their counselors. It gives them our
best judgment to what the future ahead holds. Briefly, the program
that we have is an integrated system that allows us to look at the' -

size and the age/sex/race- composition of the labor force, the vari- .
ous economic trends that we project'ahedd, and the impact that we

expect these trends to have on in§mustry output; and then on em-.
ployment by industry and occupation. . - = - - .
The projections are developed in an integrated framework, so0
each of the séquences are linked tggether; and are compatible with
each other: , Y et
~_The system has an accounting framework so that all employment
is accounted for; both by industry and by occupation. - -
Now, that has some advantage in the sense that if we're overesti- *
~mating in one industry; there’s a compensating error someplace
else in thesystem. -~ " o S
Another part of the projections is that 'v?é,-rég'iiléﬂyéi@ljjétéfgié .
projections, and publish' the results so that the user cangain some
-insight into how acgurate the projections are. The last set of eval--
uations showed that our average error for industry employment
projections was about 8 percent. The average error- for occupational
projections was about 14 percent. That, of course, is available
users who want to gain insight into the BLS projections. - -~ - . -
Now; let me turn to what we see ahead. The labor force we -
_expect to grow over the next decade; at a decreasing rate of in-
crease. Now, this comes about because the so-called baby boom gen-

- eration has largely been’ absorbed into the -labor. force, and the

S .
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. number of 14- to 24-year-olds will decline in absolute numbers over
E this ﬂ@d@-w el i e i - S0
The rate of labor force growth is projected to be about 1.5 per- .
cent annually, compared to 2.5 perceunt annually in the 1970’s. By '

_ the end of this decade the labor force should be growing at about 1

‘percentperyear. o
- Now, within this, overall slowdown in the rate of ircrease that
not only will we be getting the age chapge that-I mentioned, fewer
numbers of young people 16- to 24-year-olds, but we-also will be get-
ting fewer workers 55 and older. Now, this.comes_about not be

" cause there are fewer people in this age -group, but increasingly
people 55 and over are choosing to exercise early’ retirement op-

tions. ‘So the labor force participation rate of workers 55 and over
isdeclining. . -~ __. - .
..~ Within the sex composition of the work.force, we project over the
next decade that roughly two out of three net additions to the
labor force .will be women: In other words; of every_ three people -
that enter-the labor force, two will be women; and one will be a
~*Lastly; with regard to the labor force, we project that the race -—
. composition of the labor force growth will change appreciably over - .
the,g',ecgd;é,ah,é,ﬁ;d:,, I T S
—- The birth rate for blacks and whites have followed a imuch differ-
. ent pattern. The birth rate for whites was lower, started to decline

~ earlier, and declined at a sharper rate. That means for the next
decade thosé. entering the labor force, blacks will represent a.
* higher proportion than they represented in earlier time periods. .
___We estimate that about 1 out of 4 workers over the remainder of
this decade will be black; or'roughly double their proportion of the !
mtalgoﬁqlé!i,@,,? - e S B
. . Turning from the overall look at the labor force, what do wesee =~
.in terms of employment and in particular the industry composition: -
of employment: Well; if one could describe what’s happened in the . -
econiomy over the last decade, you've had very small increases in =
what we term the goods producing industries. This encompasses ag-
riculture, mining, construction, and manufacturing. With'the ex- -
ception of agriculture, all of these have had a small amount of . -
growth, but at a much slower rate than the totdl economy. .
. The BLS projections; ¢ontinue this pattern. Albeit, we do see a
somewhat faster rate of growth for manufacturing in this decade .

than we did in the last decade, primarily because, as more empha-
sis is placed on defense expenditures in this decade, that calls forth .

more output and employment from the manufacturing sector than
.consumer services, or some of the-other- demand categories do. = -
However, manufacturing will still decline’ in relative terms, be-. - -
. cause the service producing portion of the economy is projected to )

increase much faster, L - A I
. *When_we look. at the constituent parts of -the service-produging . -
'.industry, we find that transportation and/public utilities will_grow
but be the slowest growing segment of the service producing indus-
try. Wholesale and retail trade generally grows like the total econ-
.-omy. In other words, its share of total employment is ;owti%hly
stable over tl.n}é so that if we get aboiit 20 to 25 percent growth in

- » ——/ T -T"‘_' PRSI
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-_the total sconomy, we'll have roughly that growth in wholesale and
. .retail trade: . ’ = - T

* *“The service category where we look for tmuch faster than average

growth, is in a segment we call the other service industry. This en-
compasses business services, health and. professional. services.
" These industries have over the past decade experienced 7 to 9 per-
' cent annual growth. Our projections are for ‘these. industries to
- grow at a somewhat diminished rate in the decade ahead, but still
to_lead the economy in terms: of the rate of employment growth;
© Significant changes in: the composition of the service producing
industries toward health services, toward business services, ac-
~_counting, legal, cleaning, fumigating, all -of the things that the
‘business sector requires as‘we become more office oriented. That
has. particular implications I'll note later for such-jobs as janitors,
and occupations suchagthat. -~ - - ..
.. 'Finally, the outlook for. Government. Government employment; . .
-particularly at the State and local level, was, until about the mid-
seventies, one of the fastest growing segments of employment in -
the economy. However, in State and local government employment
~'slowed down appreciably in the late seventies and.our projections
are that the employment in State and. local government will not’
grow much over the decade ahead. . T
" This comes-about from two'factors, oneof which is that 1 out of -

- every. 2 employees of State and-local government are involved in:

- some level of education. Of course the age change that T've de-

. scribed earlier means there will be fewer young: people in school.
Consequently; the growth in education will b€ less over this decade - -
than it’s been in previous periods, although by the-end of this -

decade we will begin to have an upturn at the elementary. level;~
but secondary schools and colleges will still decline iin this decade. .
The second factor affecting.State and’ local employment growth is -
‘taxpayer resistance tc further tax increases. .. o . .
Purning from looking at the economy from an industry view- -
point to an occupational viewpoint, we broadly categorize employ--

‘ment into seven different occupational categories. Among those, we
find that for the professional and technical category, our growth
rate is projected to be about the average for the total economy over -
‘thisdecade. - 2 . . . oo oo o o T T

For managers_we look for slightly below average, although it

tends to center cloge to the average. For clerical workers, our:pro-
jections are for growth above the average growth rate for the total
economy. For sales workers we have about average growth, again
‘harking back to-the fact that wholesale and retail trade; tends to

- grow like the total.economy. .- . .. .- - ... .../ ..

'~ Operatives who tend to be the individuals that operate machines

i manufacturing, we project below average growth for this decade.

“In other words; if technology affects jobs, it tends to be the opera- "
tive occupational category that’s most impacted by’ changes in tech-
nology or automation. ' L A
_IThe -other ‘category that we have below average growth is non- .
farm laborers. Again; the category most’ susceptible to’ being im-
pacted by automation is the movement of go ./I'm sure you've

hesrd from the witnesses yesterday that robots can move material,




. e L 18T e L i

and if jobs are impacted,. it’s very likely to be the laborers job who

—picks up material from one place and moves it-to-another-place:.—
: Now, ééri'ri'cé,'v,?éﬂc,éts;the;g@plgthat,,workin fast food restau- .
" rants and beauty shops—this broad. cateﬁo;i of workers we project.

< t6 have above average growth. This is the fastest growing occupa-.
tional category; of course-that in some. ways-is closely related to
the above average growth, from-an industry viewpoint, for what we

. call the other service sector.- - .-~ . - o oo *

+ - I'd like to move from this:broad look to-begin looking: at some |
_detail, but first let me describe the job market for college gradu- - -

last decade is'that the college ranks were swe

-o ‘One of the things thét’é«,happéried,,t@:c@iue’ﬁgréduéws over the
ast d s coll . led by the baby boom
. generation. Qoé%%aﬁgpglylj’e-gumber of people getting college de-
grees has increased veryrapidly. " 0 -
~ Now, while: the economy demanded spmewhat more individuals" -
- with' college degrees, the supply of people with college degrées in- -
creased much faster than the demand..” ... . ... .- . .. °
. ..As a consequence, our data show that during the decade of the ,
- '1970’s, approximately 1 in 5.college gyaduates ended up taking A= -
_job that the employer said did not require a college degree: to do -
‘the work. In fact, nearly: 10 percent of, college graduates in the -
1970’s ended up in a clericaljob. ~ . - =l o o
' .Now, our projection for the 1980’s shows abeut the same. pattern;
"'nameIYs:“f@ff in 5 college graduates-will take a job not requiring
a_college de e numy

ac gree. First of all, we have a réservoir of a_large number’
of pegple with college degrees-working. in'jobs that do not require-

" college degrees: Many of them would be in a position to compete
for new jobs that open up that require college degrees: In addition,

for most of . this decade we will still be turning out more people
with a-college degree than the job market demands. - = - = |
" So our estimates are for roughly thé;@i,ﬁf@iﬁﬁ; -that; is; -
“ that 1 in 5 individuals who get a college. degree in the 1980°s will .
.end up taking a-job that doesn’t require a college degree. Now, that =
doesn't translate into unemployment for college level people, al-
- though obviously their unemployment-rate is higher today than it
wasadecadeago.. . - - e N o s
. What it means is a movement in the job market; that is, the.col-
_lege ,i'tadnate takes the job that would normally be taken by some-’
one t] ’E,t,héé,?icl?ﬁflé,{fém, of college. A person with a couple years-
'of . college takes the job that would normally be taken by fthe,hi?ﬁh Lo
gchw,lﬂ%;gdu’a'f@,gi’idjhe rerson at the end of.the chain; that is the
‘high school dropout will be the one'that's affected by this oversup-
ply of college graduates most sharply—at least from the perspec-
‘tive of being unemployed. Now while categorizing the supply and .
-‘demand of-college graduates as being in‘,overs,uppg; one needs to ' .
‘quickly emphasize that this varies a great deal by- field; that is, by ~
the type of degree.youget.. - . . C .. oo 0 c oo Lo
- Even with this oversupply, we know today that there are’degree”

 fields where there aren’t enough people. These shortages are heavi-. -
iy concentrated in such fields as computer sciences; some of the'en-. -

. gineering fields, ei)artigﬁlét&”,gl,éctﬁ@ electronic, and aeronauti- -
cal. ‘Also such fields as teaching of high school math' and -science, ; ~

and college teaching of engineering and computet-sciences. Now, if -




‘ we have shortages in some. fielt‘s that reqmre acollege degree, this
—means—that —the—oversupply-dn—some‘-other —fields—is—very—large——

indeed;. and that is true of most other high school teaching fields

! ‘other than the ones I just mentioned, “most . college.teaching fields,

other than the ones I just mentioned as well as in such fields as -
anthropology, sociology, psychology, and biology.. Many fields like
- this. There are many more people getting degrees in these fields"
than the.job market is demanding. We see this contmumg through- - -
out the remainder of this decade. -

‘Turning from the college market to lookmg at those areas that
we think. provide the most job opportunities; in my testlmony I pro-
' vide three tables that categorize the fastest: growmg occupations by

level of education required.

‘The first table tabulates the fastest growing occupation for which
" a high school dlplo or dess, is adequate prepdration. It’s led off
by food preparation and Se

vice workers in fast food restaurants;

. correction officials and jailers, nurse s audes and orderlles, and §o
on.dowms the list: -

. The next table, table 2 categorlzes the. fastest growmg occupa-

- tions that generally require post-secondary education. Again, this is -
led off by paralegal. personnel, data processing machine mechanics;
and-computer operators; and so on_down_that list. These are the
occupations that we prOJect have the fastest rate of . growth over

: thls decade
~“Table-3 lists the fastest growing occupatmns that usually reqmre
a bachelor’s degree; or beyond, and this is headed by computer sys- —

. tems analyst, physxcal therapxst computer programers, speech and
hearlng clinicians, and so on down the line.

- _N&w, all of these three tables isolate the fastest rate of growth

However, one of the things that'is important to note for. most of

- these; although not all; if you: look at the. employment column from
the base for which we.show-this for 1980, you’ll see_that many of

. these occupations employ relatively few in number. If you're talk-

ing ;about an economy- with 100-million-plus people employed, an. -

.‘occupation  that’s employing 30, 000 not accounting for a’ very
large share of total employment ,

- Therefore, table 4 brings this all into perspectlve, and that i 1s in -

table 4 we categorize employment growth of all occupations: We ‘de-

, velop projections at the BLS for about 1v1,000 different ‘occupations
‘in the economy. However; this list that is tabulated in table 4 ac-
counts for 50 .percent of the. total projected growth between now
"and 1990. Most people, when they see the list, are surprised in
- terms of what occupations are shown is what. has_been commonly
termed ‘high-tech occupations; that _is; the technicians required in.

health services; coxﬂputer—related occupatxons are not on this list,

. When we look at the total eqonom ~we see that the economy is
- still_run with secretaries, -nurse’s: aides; sales. clerks, cashiers, and
truckdrivers, that our projecticn for the decade ahead is that. these
- are the types of jobs that the ¢ . yomy will continue needing in the |
future even with the types of changes that we’re focusing on.
This is emphasized most by saying that the occupations that over
the last decade-have the fastest rate of growth are some of the com-
puter. occupations. I'll list them in the final pages of my testimony

. -as having growth rates that vary from almost 566 percent down to
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for 5 percent of the total growth in jobs over this'period. - - -
.. So-that one of the points I want to make ‘is that in looking .at
.jobs, I think wé need both perspective. I'm not saying we shouldn’t
"look_at thg. fastest-growing occupations, but we should keep in
. mind that many of those that are growing. rapidly are growing '
frot a very small employment base. Also look at those occupations
* that by and Jarge have a large employment base, but have relative-
ly slow growth projected for them. "~ v .~ _ ... _ . o7
"~ Finally, the point I'd like to make in closing, is that the jobs
listed in table 4, many of those are jobs not likely to be"affected by
_ robots and other automation that may be introduced this decade.
. ,Now, that’s not to say there are not jobs that will be:difected by - -

_that. In our analysis we. find that jobs of welders, production. paint- -
" ers, and-tnaterial handlers, are very likely to be significantly af- -
fected by robots in the decade ahead. - - -~ - .
. That closes my formal,remarks, Mr. Chairman. I'm ready for
questions at this time. . .. - - . - ' :
[Mr. Kutscher’s prepared statement follows:]
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Pnzmmm SfrA'nmzN-r oF RoNaLb E. Ku'rscﬂm, Assocumc Couﬁsmonm or Lmn :

- Sramistics, U.S. BUREAU OF hAnon

Chiiiﬁiﬁ'Be&eII and HEEBers of :he SuBcoEEIEEee on Oterslgh: and _the . Economy
ic. 1s_a. .pleasuré to be asked this morning to deéscribe for you th Bu:eau of
Labor Statistics” emponmen: and_occupational_ p:oje;:lgns. _Io_my testimony I
will reviéw the program ,of - the Bureau of Labor Statistics _whih _provides
‘industry and. occupational eqploynen; p:gjec:lons. A;gg,kzﬁ will discuss_the
major - long—term _trends in__ewmployment_ _ _the _industry _ level and at the
occupational_level that emerge from the analyses done as a. pa:c of :he Bureau
"of - Labor S:a:ls:lcs'projec:lons program. o

One of che prog:nms
v B}

:egulﬂ: t 6 year cycle.r .. -
fall of 1981 and spring of 1982. They - will be updaqed by a rnew set of ;
projections 1in the fall of 1983 und spring of 1984. The prajec:lons are 2

Outlook Handbook, deslgned prin'lpally fo: high school and college students
and counselors . to these students, 1s one of the ways: the projectioii résults
are presented. Oche: publications are designed :o meet the needs.of educitors.
and training specialists, the ' research ty, and ochers Interested. 1n
employment and occuputional trends. - Another of - the
projections progrnm in the Bureau 15 a regular detalled evaIuaEIon of each set f, o

of p:ojec:lons once we have reachied the period cove:ea by . Ehe projections.

The Bureau s system Eo: aeﬁélqping occupational prgjegclgns, uns deslgned :b
take Iiito account, as_best as we can, the factors that can influence trends in
employment by: Indust:y and occupation. Of course; one has.to be ear that

. develaping ptojéctions . _of indus::y and__occupationzl euwpXPyment 1s an - .
inaccdrate operation because of the wide variety. of factors that come into °
the need _for .exact uumbe:s, and p:oducere, uho :ecognlze their inabllicy to .

play. . The, prepa:a:ion of economic p:ojed:lons 63;8, t both science
and judgment. Thus,_ mlsunde:s:ggglngs _may arise bet en :he uaers, who feel
predict with _such preclsion. “The Bureau of Labor Statistids attempts to

address - this dilemma; in at. least & spall way, by making clear all. the

-
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_Igelde..the firm or clerical work performed \by hand can be_done by computer, .

e

14 -

o
mportant a etlyliig GGt projections; by developiog - alte
versions which reflect at least some of the uncertainties about the: future, by

evaluating past projections to asslst users.in appreciating the _unpredictable
nature- of certaln ‘events, and by updating the projections on a reg:lar 2-year:

The projection systém used by the Bureau of Labor Statistics can be vie

several dlscrece _aceps _or elements which are closely related to each ot
Fitst, we develop labor. force projections by : age,  sex, and race. - This
provides an. estimate of -the total.numberof people available for work and
thete demographic composition. .Second; we use an economic model and. a
1ic growth and -its

specified set of sssumpfions to develop projections of ecc
o . r demsnd for
d- local  govermmertt

composition. Composition of GNP encumpass in- co
te al
changlog patcerns of

changes in tzends of Federal and Sta
» overall aggregate eténomlc projecticns and’

the changes 1o distribition of demand are tamslated uto. Lndustry oucput i and

employment requirem
industry 1is. translated- into

by* using an input-output ‘medela
cupational employm

Lastly, employment by
-using an. _fodusecry

‘occupational watrix, -which shows the staffing patterns.fof each fadustry fn

the economy. These stéps, when-combined, provide projections of .occupationsl
eoployment for a. future time period -under 28 ‘spécified . aet of_economic
assumptions. A detailed desciiption.of Ehe metlods:used by BLS _1s: contained
in, "BLS Economic Growth System Used for Projections to 1990," BLS Bulletin
2112, Aprii 1982 - ST : -

.

Technologlcal change——an important £66as of these _hear €
projections. system In Cwo. explicit. ways. _The input-output p n of. the
Bureau’s projection éystem . depicts’ the  relationships _agong _industries - by
showing WHAt Chey —buy aad aell ech other to produce their industry’s goods
and services. -These Input-dutput_relatio hips_can change for ‘& number,aof
reasons Including changed 1o _technolpgy. ' For _example, .firms withi
iudustty can begin purchasing outeide accounting services formerly  performed

' necessitating the purchasing of a_computer; computer parts, software and other

faputs needed _to_ operate_ A_ gggpusss,-,‘,,-,sﬂqu,. the etaffing patterna by-
C .

uding technological charnges

industry can also change due to many factors in

"In the examples noted -above, if firms within&gi ndustry ‘decided €o.purchase

outside accounting help; not only would a purchase-c 3 .
up._in_ the _input-output model but a decline of accountants in Ehat industry
would also show up in the industiry-occupational:| matrix, - Similarly, changes

from hand calculation to computer, calculation would ‘Induce changes:-in the
occupacional mixe In developing projections, we atCempt.£0 take into account
the impact that ctechnology  will have at both of these points_in the BLS
projections process. In this work, studies conducted im the 'Buresu’s- 0ffice
of - Productivity and Technology of techniological ~changes occurring 1in
. . i o
;
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Industries ate {mportant. However, even with these studies s a_a"'fher nmlysen
developed,. the {future -Impact of technoﬁglul change 18 very difficale to .
forecast both as to 1ts . 'ipeed, to 1its digpersion, 4and ¢to che _exact .
quantification - of 1ts 1npncE. Consequently, we would be less than honest 1f e
we did not .say that.a large element of judgment é&ntérs fnto this aspect of our .
projeCEIon « _.To. _the _exctent_ that we_  fail _to_capture future technologtcal

change thé projections c¢an be in error, just as they can be Lf our,gggggp;;ggg

are incorrect or if we do°'not correctly gauge a.chapge in col
or goverunen; pt!.ot!.;!.es., Both of these point up the uncet&tnt!gg,,fgg;_aﬁcbgg
,,,,,, dgvglgptrm ‘detatled project!.om of , employment at an industry and

,occupattoml level. ] : . T .-

A

< _ elements such as_education and trpining ce
igﬁapec!.ftt' upations _depend _-on addttl/unnl

rjections ot‘ employment by themselves indicate what'! y
8y ly-demnd situation is going to be in a g!.ven o%npntton. _ In- developing
\ on supply~demand-balances and future job openings, it.is very important

b

g
froa the need to replnce workerss who leave their. occupnt!.on tntherr than

from gtowth. It 1s also important tofnpﬁnatze that this oJverall average

#in some Ilower skill’ occupat!.ons, the
.ngs due to Yeplacements and growth mdy ‘be t20 .- 1,

celationship between o
wvhile £or -other occupat!.oﬁ? at the high end of the skill spectrum, -a ‘@ich -
smaller, relationship exists.  Also, i 4s important to note . that while the - .
: g years, data a system Eor .
projecting gtowth in employmeént, job openings due to oééﬁpitlonnl ‘mobility. 18
-oi::'ethlng on which we have only. tecei\tiy beguin to aevefop data and on uh!.a\. .
we Have fnr Iesd EnowIeage- o ; < )
TN N -

1n—aeth lnaIy:!.s of occupuﬂ.onal nobu!.tya‘ Otie of :he importsat 1nughu
- gaiined from thesé dacta {8 chac there. 18 &ignificant mobflity in the_ ution [ ]
work _force. &Ven _among ocCupu'E!.ons _such as_engineers that have conctdenble
~ training or education_ requtceu’nu. _Since mobility depends on _a riety  of
economic factoss; it' 16° very difficult to use these data to evaluate future
supply. __Further complicating assessments of future supplx mll\ ___given
’ occupatton is .that the number of !.nd!.v!.duals in a careet-or!.ented educat!.on '

.

progran do_not’always enter_the occtfpnt!.on in which they. ase  trained. For
example, it is stimated Qh&t only 80 percent of the graduates-of eng!.neer!.ng- -

'rhat _may be due €o job market factors or -
1

schools eventually become _engineers.
be

. serves to po!.nt out

3
by ™ detnued occupntton -and assedBment of the supply-demand | lphncec fot an R

occupnt!.on five to ten ygurn uhead. For th!.t reason,

8 in terms that are carefully wotded Jo as not to give an Inp

of .a_precision that is cleai'ly not there. s o
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projections are developed, on a two year cycle. they do not always incorporate
theanlniltrntion a_latest _economic forecast. For .a deacription of the
’ { as.well as .the full -detail of _Ehe
to 1990, BLS Bulletin 2121, March_1982.

ihlnry vorEers.f sélf-employed
for Jobs-—the

unemployed, through Iate 1960’s and tbe 1970 a grew tremendously. - This
growth regulted because many people born aurlng ;the "baby . boom" entered che

.Job ‘market,--and. aa. Increasing ~p:0p{tlon of womé&n in_thé€ populatfon sought .-~
ck totaled nbout IOS nIIlion persons—-—63 .

jobs. In I9BO the cIvIIInn Inbai- for

-The Inbor tnrce In projected €5 conEInue co. Brow. during thg 1280,,,,@5 lt 8
slower _rac® than 1n. Ffecent yearsw. By 1990, the size of the labor force is

expected ¢o_raoge. from 122 €o 128 millioun_ peugns. al7 o 22 p fentf!.nggeuse
pa

over_the 1980 level.. Cootributing to this growth will be the nsion of t
wo;k:lng age population and the continued rige in the proportion of _Yome vho
work. - The lnbor force will grow more .6lowly betweea 1985 ndhlg9707 Hay - :I.n the

of young

people _attaining working age and on a projected less rapid growth of the

participntion rate of women.

X 7"1 8 :I.t is useful ¢o
the ecopomy into nine  fndustrial’ tors under two broad
groupings-—newice-producing ipdustries 7nnd goods-producing industries, Over

two-thirds_ of ‘the Nation’s workers are ‘currently employed in industrles that

brpvide ce;v:lcu ‘“‘:“,,!E, lienll:h care, ¢trade,  education, - communication
services, government, transportation, baoking, and insdrandes - Industries that
produce goods through farming, cons.truct:lon. mining, and mancfactuting employ

less than one-third of the ¢ rce.

_l:ry 8 worE fdrce.
LR v an
.Over the-last two decades a qumﬁer of

in émpioymeni: _have

taken. place- fn the ecoiiomy. Perha
relative shif€ avay from thé ‘goods-prodacing sectors to the service-psgdusins
{idostries«2 Mos€ of the employment growth over_the last two decades has been
gEovtl 1ii BErvice~producting industries with lictle absolute job increase among
thé goods~producing industries, Withia® the_goods-producing sector agriculture
has . had employment declipes;_while the wmanufacturing sector "has declined in

- relative -terms__but. _not _in absolute levels--at_least not over the Iongrrun.

Cyclical downturns; of course, have resulted in decunes in the number of
manufacturing jobs. T

Force, The civiliaa 1labor £o%<e,-



-
R

ndustries —hag —-—

“ been increasing at a faster race than employnenc in gooda-prodacing industries
in the past and that pattern is projected to continue. Employment 'in the
service-producing industries 1s projected to increasse from 65.7 million
1lion in 1990 or by 20 ‘'to 27
g industries within the group. The
ds- and the projections of emponnenc

- Transportation and Public Uctilities. .This is the slowast- grouing' sector - of .
the “service-producing industries. Between 1970 and 1980, employment In this g

sec only one-third as fast as-in the service-producing Industries

se largely to declining employment requlremedzs in the railroad

as '8 whole, ¢

and vater transportation industries. However, en -in. the. commonications

Industries where demand-has lncreased greatI‘7 technological Inunovations have

allowed for_the expanslon In services _a relatively. small employment.

growth. * . Between . 1980 and 4zf9 0,- employment "in €hg _transportation,

""""""""" ctor 16 expécted _to rise from 5.5 infllion
s'

r
ot by 12 €6 22 petcent.

se
co between 6.5 and 7 1 %}IIIon workér

’ Trade.,,aoch,whoxesale ana,reEaII crade employment have increased _as. &he
/ population _Has grown. and .ag rtising .IncCoues- havé enabled people_to buy.a
;Q,Eréater,numbér,and ‘vatrieey. af goods, Refail ctrade grew slightly faster _than

wholesale ' trade during the 1970°8, 38 percent compared to_ 32 _percent-—as
expansfon of the suburbs has created a demand for more_ shopping centers.
Between 1980, and._ 1990, wholesaled and retail trade employment is_expected to
grov from 20,6 million to bettten 25.1 and 26.8 million workers; or by 22 to
31 percent, _Eoployment will contlnue to increase faster in retsil trade than
_in wholesale trade, 24 to 31 percent compared with 17 to 28 percent.

N -
Finance, Insurance, and_Real Estate._ _This sector grew 42 percent. betwcen 1970

and 1980 - _these _industries expanded

demands of a8 grouing population,  .Between_ 1980 and 1990, emplozmeat in this

sector 1s expected to tise from 5.2 million to between 6.5 and.6.9 million
workers; or _by_ 26 to_34 perc A-growing EOpulacl

,,,,,, o 34 owl thac 1ncreasingly uses
credit to finance purchases_ will _keep the consumer demand for credit and other

financial services high. In addltion,, businesses Vwill need VPssinnnce to

finance the expansion of their plants and the purchase of new 6qulpmenc.

s 7.‘“

r Services. Yhis sector includes a vaDLety of industries. such a8 hoteIs,

aucomobgle repair shops, s8 services, npblic and-private
als, nonprofit organizations, and public and private. - education.
Employment in this sector ed 37 percent between 1970 and 1980. HIgh

demand for health care, eervices, advertising, - and_ commercial!
cleaning services has been 8

g the forces behind this growth. From 1980.to
1990, employment in the service industries 16 expected to_Increase from. 26.2
million to between 31.6 and "33.5 million Horkers. or“ﬁy 20 to 28 percent, and

-

. ’ T et

i

P et ;
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W11 provide more new jobs over-thia_ period—S5.4. to 7.3 ~willica—than . dny
otlier iadustty aector. ' Employmest requirements_in healt! tc

777777 th e are expected to
grow rapldly due to - continued incresaes__in_ _demand be e of population
REOVEh—pATELCAlArly. thé elderly—and -riaing incomes and .incressed health -
ipsucance coveragd that incresse people’s sbility to pay . for medical care.
Business servicea;. including accounting; data processing, and maintenance,
alsc are expected to grow rapidly. - T

Government. Increased demand for acrvices provided by the goverament— social
services and welfare; and police and fire protection-——caused. employdent.in the '

government sector Cexcluding education and hospital services) to rise about 36

percent between 1970 and 1980. Employment in State and Iocal governments
expanded 47 ‘percent compared to 13 percent for:the Federal Covernment. .As .a
result_ of public desire to limit government gtowth, exployment ia expected to’
rise only 14 to 16 percent in the 1980-90 period. I

.

* GOODS—PRODUCING INDUSTRIES. Esployment in the goods—producing industriea rose -
only- 10 percent between 1970 and 1980. Gaings in productivity resulting from
automated production, improved miachinery, and other téchnologicsl changes
permitted large 1 s in output without significant chaage Lo employment.
Between 1380 and 1990, employment in_goods~producing_iudastries is expected to

increase from 29 million to between 32.5 and 35.5 willfon workers; or by 13- to

22 percent. GCrowth rates will vary among the four sectors that make up this

group--agricultute, mining, construction, and manufécturing.

Agricolture. Eaployment in ageicalture, Uhieh has long béen declining,
dropped an additional -7 _percent .between 1970.and 1980, while fatm output
{-%e{sgd through the use of more and better machimery; fertilizers, feeds,
and “pesticides. Be » 1

€ seen_ 1980 and. 1990; employment is projected to continue
declintug but, in absolute @mouats, by lesa than in earlier periods.. C

- - o o ’ . .
Mining. Having decIiaed €hrough most of the 1960°s, employment in the  mining.
sector 1 3:,3__subStantially during the 1970°s._ Employment. rose about 65
percent between.1970 aad 1980, mostly because of the country’s renewed
emphiasls . on dévelopliig energy. sdurces. Continued growth of between 20 and 30
. percent L& projected for the 1980°s. ’
_ ~ . o ~ 7\\ . . o . - -
Construction. Despite several economic slumps, _employment rose. 25 percent

between 1970 and 1980, because of strong demand for houses, apartments, office ..

buildings and highways, Between 1980 and 1990 employment in the construction

- —ector 18 _expected to:increase from 4.5 million €o between 5.6 and & million :
""" workees or 24 to 34 percent. ) i . .
¢ : o

» iinnufacigiiég!,”Aiigéﬁiiaﬁi; growing -population .‘and " ¥1slng incomes bave .
fucreased demand for_ many es cf man actured goods, improved, production -
methods and stiff foreign cowpetition limited employment _Brouwth in wmany .

sanufacturing industries during. the 1970%s. In fAct, €mpldymeng grew more .

slowly in manufacturing than in any other sector except _agriculture_between

1970 .and 1980, only'S percent. ;ﬁahﬁﬁctiﬁi‘iig,EEEIéyEé':rit,,lﬂ cxpected to’ rise
to between 23.3 and 25.3 million workers by 1990, & IS5 £o 24 pexcent  inccease

from the 1980 level of 20.4 mwillion workers.. . This somevhat more rapid

. expansion for manufacturing-in the 1980% 15 related co. the_ expected defense - ©
build-up and somevhat - greater emphasis on invéstment goods expected in this
decade. : - , . P o . .

= .

_ ? -

~
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. force has grown ooaly slowly.

—bperators. e . 1980 and 1990; this group is expected to

146

Manufacturing. .ie divided  into _two _broad. categories;_ durable _goods__and
nopdurable goods.” Emplqymgn; 1n\dnuble goods _ nanufacturlng 1- _expected té

a

industry and etrong growth. 1n7'd|.:ug mﬁuf;ctur;ng.r _Among durable goods:

.industriea, computer equipment manufacturing and medical and. dental. imstrument .

Mnuf.cturlng are cipected to show rapid rates of employment 1ncreaae.
t

- - -

Occupntlonal Profue ’ - .
R N

white-collar
occupations—professional and technical, clerical, aales, and Wmanagerial jobs;
blue—ceollar occupations--craft, operatlve, and laborer jobs. service
occupations; and farm occupatlonso rates among these groups have
differed markedly. , Once i n of the total la bor force,
thte-coIlar _workers. The

arily, ’ occupationa . are divhred 1nto

Bection deacribes._projected changes. the broad BééﬁﬁiflonaL groups
‘between 198C and 1990. . S R
Profesaionsl. and E}éh;ﬁiééi ﬁerkérs; This Eategoty | tnelades ‘many _ highly

technichns. t.eachel;n. computer. speclausca, pilots, and accountants.. Between_
1980 _and 13990; esployment in this group ia expected to Erow. from 16.4 million
to hetween 19.9 and 20. 7 million vorkers or about 20 to 26 percent.

,,,,,,,,,, a I

Hnnaggrs and Admznlstratorg,,wjh!.sﬁggpgpﬁ;gg;ggeu uoggeggffguchrlfag ,”L)gnk

officers end_ _managers; _buyers; credit managers, and self-employed business :
?groy. from 9.4

millién to Sét;leen “IO 6 and 11.3 mill!.on, or up 13 o 21 percent.

Changes in business slze and or;anlutlon ‘have resulted in _differing , trends

for §§1f~enployed and .salaried managers

c 8, 6uch as
k~service groceries a still will' provide some

rtunities for sgelf-ecploy for salaried manager
continue to grow as firms - increasingly’ depend on —tralned wmanagement

specialists, particularly in highly technical areas of operation.

will-—--
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‘-gich as. carpenters, tool-and—die _makers; _in _ makers,

147

. /
Clerical Workers. occupational group -and

inclu k lers,__bookkeepers, s typists. Betygen 1980
and 1990, employment in these occupations is expected to grow _from 18.9
million to between 22.4 and 23.9 million workers, or by'l9 to 27 perceat,
Although new developments in computers, office mschines, and .dictating
_equipment will enable clerical workers to do more in less time and-will change
the skills needed in some jobs, continued growth is expected for mosf clerical
occupations. Exceptions include keypunch operatols and stefographers which
will be affected significantly by new technology. Conversely, however, _the
ensive use of ters will greatly  inctease the employment of
ment operators. - AlS6,. job functions or_ _the

more extensive use of col
computer and peripheral equip

wanner 4o, which work 18 carried out will Change for sgcretaries and other’’

clericals aé they increasingly use the wide variecy of word processing
equipment. o

insurance. companies_ and_ real estate
dgencies: _Employment of this group 1& expected to grow from 6.8 million to
between B.] and 8.8 millién workers, or by 19 ¢to 28 percent.

. [ . - — - A A
craft Workerss This group includes a wide vargety of highly skilled workers,

électricians; and automobile mechanics. Between 1980 and 1990, employment of

this. group:-is expected to increase from 12.4 millien €6 between 14.6 and 15.8

million, or by sbout 18 co 27 percent.

industry.” Eoployment _in_ nearly . e
- expected to_grow because of rising demand for comstructio r
long-run .employment decline in the railroad induscry will lessen the demdnd

for some” ceaft occupations concentrated in that industry, such ae rallroad and

car shop -répalfers. Because of advances in printing technology, very lfrtle.

. growth 1s anticipated in the printing crafes.

. This group includes such production wotkera..as asscablers,
production painters, and welders. - Between 1980 and 1990, ewmployment of
‘operatives is expected to rise-from 10.7 millfon €6 between 12.2 and 13.2
million workers, or by 14 to 23 percent. .

Employment of operatives 1s. tied closely €o the ﬁféduc:ion}@f _gtéods; _because
the majority of these-worKeré are cmployed in wanufacturing_industries. The
projected slow growth of some manufactuting 1industries . along._ with improved
production procesées, Including the widely expgc;gd,incrggggg,gggrofﬁ;obp;gl
will hold down the demand for many _of these uvorkers. _ Ewmployment of some
textile operatives, for example, 1s expected to decline as mwore machinery 1is

- used -in the textile Industry. . :
. . ;‘ e

the .
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Trlnsgort Ogentiyes. Thlll group ‘includes. workexs who drive bus
forklifts, and taxis. Edployment in most of these occupations se
because of the _greater use_jof most_types of _ transportation equipment.. Soue.
occupations; _such __as _busdriver and gailor are_expected to grow only Blowly.
0 and 1990 h bet_of trnnsport operatives 1s expected to rise
from 3.5 million to between 4.2 and 4.4 million uorkers or by 18 to 26

percent. ‘ : .

Neﬂfarm4£ab0fefe— This gro p lncl ides uorkeru garbage collectors,
construction laborers, ang freight and stock handlers. Employment in this

group is expected to grow nly alowly as machidery 1ncreusidgly repinces
manual labor. ’Power—driven d .

uval equipment, uuch.ns forklif: trucEs, crane

oists will handle more material in factories,: B
other machines | ar work.- Between

1980 and 1990, from 5.9 million
to between 6.7 nnd 7.1 mlllion workers or By 14 to 22 per : . '

ScrvIce HorEers. This group incluﬂes a uiae Eiﬁgé of dorkers-:fliéflgh;ers,

janitors, cosmetologists,. and bartenders are a few & mpIes. Thés& workérs,
most of whom are employed in service-producing . 1ndGEEE; . vake up the fastest
growing occupational. group. Factors expected €o incdcease the need for these
workérs ate _the v¢1sing demand for health *se;viges;, commercial_ cleaning
services and--as 1ncomés rigé--Mote fréquent use of restaurants; beauty
salons; snd leisure services. Betweén 1980 and 1990,. employment _of_ _service

' workers,is expected to increase by about 24 to 32/percent from lé. 6 million to

between 18.1 and 19 2 million workers. /

College Graduates . ,/

.Turnlng to_one segment of the future job _may et——the exgected outlook for

;ge graduntes during the 1980 8 is
titive market that characterized the
__reasons for/the projected imbala etween the
er of entrants to the supply of college graduates and the number of Job

openings that will cequire at least as4-year degree. These involve factors

influencing the supply of college grn:;?tes. the college labor mnrket of the

1970’s, and occupational deﬁﬂhd in the/1980°s.

ly of college graduates over fké 1980-90

SUPPLY OF COLLEGE GRADUATES. The BBP
y

period will be strongly influenced trends in the’ poﬁuIntioﬁ, edocation, and

the labor force, - ‘
Pag’ﬁlﬁiib’ﬁ"‘éiéﬁaa:- Although the/Nation’s population will continue to_grow _at
a modest__rate 'during. -the. 1980 8, .major thanges 4in its composition will
oecut—reflecting diamasic changes in che birth rate over_ the past 25 years.
Today, -theé leading &dge of the baby=boom bulge 1s in its midthirties, while
thé tralllog_end 15 1f 1€6 ¢arly cwernties.. The proportion of _the  population
batween 16-24--Che' typical ages for college._ a:tendnnce-uill decline in the
19807s. Tha’ population bétuecn 16 and 24 years of age 18 expected co drop by
about one-sixth during the 1980°s, from 37.6 to 31.5 mllllon.

7 _ . .

°
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This growth in the educational attainment of the labor force 1is
.extent the result of growth_In the number 6f_college _gradusteg. The number of
bachelor ‘s “degrees "awarded incceased _feom 502,000 during’ the 1964-65

year ‘to 929,000. dutirg the_1979-80 school year,.
ent. The number of bachelor’s degrees awarded
slowly _during -the_early 1980°s, but as

perc
incr

- oug

supp
. work

total impact of this generation on the job. market . was
] = ary service or pursued graduates-studiés.
., But beginning about 1970, the job market for college. graduates deteriorated.

As _the  Vietnam conflict wound down, the nuaber of college graduafeés in. the
b market .suddenly changed °

Year:

annoally 15 expecced to fall.

.___- .Labor force=~total _ - 100.0
" Less_than 4 years of high school 41,4
4 years of ‘high school . 36.4 .
1 to 3 years of college _ 10.6
4 or more years of college 11.6"

of the typical ages of college attendance; the

T

,,,,,,, __either

1y of, college _graduates—those

8, _however, as many entered mi

grad
Natd
.. fore
“grad
PR hﬂd’

peri

leaving school, echool enrollménts began h in that

or began: to 8low. Sitce nearly _one-fourtly of all college graduates

., employed-in 1970 were elementary or.secondary school teachers, the impact was
employment grew only .

r Second, overall

rly affected were many

of bs for. colleges

sect
sign

onesr

économic. growth. alowed during_ _the 1970’s. Particularly affe
high-technology industries; another important soutce of jobs

d ces_began to drop. «The job market

uates began entering the ‘labor force from .the.military and_from_the
on’s graduate schools. As the baby-bood generation flooded fmto.the_ labor
e 1in -the 1970’s, arped with college _d1plomas, the supply of college’
' ilngs .In jobs that traditional

uates began to outatrip the humber of' o
requicred a college degcgee. - P

. . .

ificant, _Over the _subsequent_ decade; teacher
fourth as fast as college graduate employment in general.

deg! 3 1
_ evployed or -lo
—roughly__balanced _the _pumber of jobs requiring a college degree.. The. .

: vas delayed . For

 Percent. distribution

1980

100:0

* 20.5 .

419
18.6
19.0

an_increase of m

_annually is expected. to

ge in

graduates. , _As fewer mew_jobs were created, an imbalance emerged

supp

1y of college g
,,,,,,, ) .

raduates and the demand for thea.- =

oking

whién

thege

L™
ivE & iilgii ‘chicol . diploma shrank. to.
een 1965 and 1980 _The proportion_ of
baby=-boom generation

s in the late 1960°s, the
for

severa

Requirementa for college giaduates Failed ro keep pace with thé supply in thid '
for two- principal reasons. First, as_the baby-boom.generation began
o_fall and employment growth in that - -

L I
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o Déi)mtna _ofi the_amount_of eco

T 10

The occupational employment 'pattern of e{:iege%,au;i.;; changed greatly
b s

during the 1970’s, as the tabulation below 1llustrates.
N ’ - - e e —
e v __Percent distribution -
Enployment of college graduates /'“’_1_9_7_9_ T . 3980
AL~ ifions .4 100.0 100.0
Profess et 76.0 55.0. -
Managers and administrators y 16.6 ' - 195 - e
Sales workers / 5.3 i 6.8 L .
Clerical workers . ' / 6.3 - 9.0
“  Craft workets .. - ¢ 1 1.8 " 3.3
Operatives . - - - oo 1.1 1.4 .
Laborets ~- - - , 0.2, 0.8 -
-Service workers 1.1 3.3;
Farm worketrs 0.6 0:9
N : 4

The overflsw. of co'iiegg,éi;agizeg' tnto

occupations that had net  traditionally

» tequired. college..degrees _is__even - more evident' when one éxamines the jobs
enteced. by_college graduates’ joining the labor force between. 1970 __and__1980.

Only about 48 percent of ‘the approximately 1.4 million college ‘graduates who

ally Anﬁeingé-—founa:§i6f§§iidnll,gnd,sgghnisgl.
Jobs. _ About 19 percen ered managerial and_admintstrative ‘occupations and
about_6_percent entered nonretail sales jobs. T all; nearly : 75_ percent of
__entered the labor fo _doring the 1970°s_found ‘Jobs.in
ational groups that have teaditionslly employed substantial

proportions  of college graduat

8 __ ollege Thé remainder _entered retail sales,
service; farm, and blue-collar jobs, occopations _that _had emplo ‘

_ graduates in the past. - About | 5 perceat found work in the small m

these jobs that generally require a college education; but the

of graduates who took jobs In these occupations entered positio

-require a college degree for eémtry. In all; about l.out of 5

a_college __graduares - wh
- joined the labor fokce durlag the 1970°s either entered a job which-did mot -
_tequicre a college degree "ot experienced unemployment. o :

GUTLOOR FOR THE 1980°s. College graduates entering the labor forpe during. the
19807 =ted €o encounter job market conditions very similar o those-
' faced faiits of ths 1970°s. . About 15 million college graduates are
projected <o -enter. the labor force--about 60 percent are expected to be new

. graduates. :Most of the remainder are _expected  to. bé .. reentrante==

college—educated workers who left the labor force to raise a family, to pursue

graduate education, or for other reasims.
cononic_growth
and eiploymentgrowth in college-graduate—d : i
betwsen 12 And 13 million graduates are projected to be rtequired : during the
1980°s. . : . . : .

al}éa SY'éiié,ecouoI!;;! a whole

adted occupations in particular,




4@7 technical occupations . end 28 percent ;n mmgergal, ldniniltrntive, and ",
sales occ pntionl.. The -njoritx will be needed to replace college gnduates ;

e expected to retire or leave the labor force for other reasons over the

A surplus éxpécted to enter

the labor " force during the 1980°s. on . i8 slowly as it did -
- during the 1970°s, the surplus would be the higher figure an -average "annual
aurplus - -of about 300,000 college graduates-—about 1. ‘gra .aate in 5, jusc as fn
the 1970’s. If the economy grows.more rapldly than it did in. the 1970° i'; the

average surplus ' would be about 200,000 colIégE graduates—~about 1 In 7—each/

year.

. c .

Even vIEh more capia growfh houeyEr, the joB urket experienced /by /c6l
'graauates in €he 1980’s_fa uanlikely to be more favorable_thaun.in, the/ 1970
Ia 1980, a surplas of college graduatés . estimated _at 3.8 mill gLﬂ!iAlt
1o the _labor force,.either employed ip Jobs_that did ot reguire;ﬁge;r level,
. of_education or unemployed. ._Of _course,_ wnany _of _thase 'have eince begun
satisfying careers _in. occupations that do’ - not reguire 4 years of college

education. Others; however, can_be expected to compete for jobs that more

extent thnt this pool of under nployed 1970' ge tranta, cpmpetee along with

1980° s entrants for job openings requiring a college degree. e

Like colldge graduntes in the ' 1970 8, 'future college graduates cannot be
will find jobs in t[le occupations of their choice. _Many may
of uneuployﬁ;t, have to relocate to other .areas .of__the
country, or job-hop before finmding one that satisfies. them. As iu the 1970°s,
some may have to compete with nongraduates for the wmore desirsble.” jobs not .
1 their additional education

v owdll prove -to be an advantage. Even though .a -college aegree may. ‘nof, be
required, miny employece prefer to hire the best educated candidate who is
qualified for.a job. 1Inm iﬁny cases, a college graduate will' also ~HBve. an

tage in gainlog promotion- in non-coIlégé eareers. over those without
degrees. . Hany graduates who are forced stare_work in jobs for which_ they

*. are over-qualified nevertlieless may .gain useful -experience that will be an
advantage in competing latér for more challenging: jobs.  Graduates who wake a
wige career. choice _and who are best prepared to_enter the job market_should
make a.smooth transition from school to_work.  Th
Bcracbling . for _the . best  available _Jobs. _ Host graduatea. .however, will

' probebly find a job and few ahould face sustained unenploynent.

- [N

Uh le the overall nupply oﬁzco

,,,,,,,,,,, ge_graduates exceed expect an
1980°s;. _the supply-demand picture for individual fields differ grently. Some

such as computer science and engineering are’ prdjected to be in short supply,

while other fields_are expected to have 1nrge aurpluaes.mA college degree is
_but it nevertheless -18

e other ‘benefits of a
opportunitiea for learning,

O
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arg a - number 'of different ways one can categorize job growth. The fIra: of
these 18 to 1ikt those jobs with: the most rapid rates of-growth. Such 1ists

3 e T "Table I AP ‘

; Fastest Growing Dccupa:lons For WhIch N
. A High School Diploma "oi:xnéai is ﬁequate Preparntion

_ Pi-éjééted
N Pércéit chadge Employment , ;
_ . . 1n_ewployment, ... 1%80_____ - -
Occupation ) 1980-%0 _ (in thousands) e
N - - -~

806

fasf’ food -réstaurants R » -
. Correction officials and. jailers + 103 - f
7 Nurses’_af{des _and orderlies 1,175
‘Psychiatric esides R 82
~Dental assistants __ ' - 139
Painters, automotive ¢ ©4l .
Claims clerks, I S 68 .
52 L
41
Tapezﬁ,—@gr—wﬁ-)—' ' ) . 32
Welfare service aides ' C 95 -
Statement _ clerks 33
50.
(1aunder1ng, drycleaning) ) ! 33-46 ' 59 o

Dcccmber 1982

Source- Occupational Projections ‘and Training Data BLS Bulle:!n 2202

.

\

L
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Tnble 2

_Fastest Gtouing Orcupntionl That Genernlly Require

iﬂ !

Occupation

— ' servicers -
Tax preparers B
Emponment intervievers

Office machlne and cash reglster

R apptaisers . .
Claims agerits T e
Brickmasons

_Nurses, . professionnl

Surgtical technicians N
Dental hyglenists  * '
Health records technologists __

Concrete and terra:zo finishets

Decembet 1982 . .

[l

t . 1 . '~ Postsecondary Educa:ion,and Training

_Project
Percent change
in employment,

1980—90 N

109-139

- 93-112
72-83
-60-73
-69-70"
47-64
464-52 -
43-52
43-46
40-51

e 4O-AT 6

39-45 ©-
39-42
'38-44
13747

-
L

ey
I

T
"t

(But Less Than a Bachelor’s Degtee)

H

a1 {

Employment,

1980

{46 thousands)

32

--83

185
55
31
58

1 49
52
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Table 3 ; } -
S : .
- Fastest Growing Occupations, ¢
Requiring a Bachelor’s Degree °
] ’ Projected o
. . Employment ;
o - - . in.employmeént, . 1980 T
Occupation - 1980-90 (in-thousands)
r systems analysts . : 205 )
therapists ' 34
programmers . 228
. d hearing cliniciana -~ 35
\stropautic engineers - . 68
Econouists ~ ’ z 29
Dietitians ‘ 44
Electrical. engliieers . _ . . 327
_ Mealcal iaboratory technologlsta o 105
Architects 71 80
veterinarians ° ‘ N 36 -
Lav_ cletks g 33 .
Geologists’ S 40 - .
Mechanical engineers 213 @
. 82

Psychiologists

Source: Occupational Projections

December 1982

and Training Data, BLS Bulletin 2202,
S N
occupations, however, is that -a number of
ations  are relatively small &c that very rapid

tutes of growth still may involve, in absolute numbers, a relacively small
. ’ ’

< number of jobs.
. s
The following list
grovth projected
occupations listed
rapidly growing,

from a relatively small employment base,. Thus,. 13.considering future needs of
thé economy for workers of.various skills,.both Jimensions need to be kept

.

Sccipations @IEH Ehé largest numerical
he

contains those
over' the next decade.. As can be -szen_from this list;_
contain only a fev of those that.wére listed apong the m
ceinforcing the. polint that rapid growth often. takes plac

in
dly growlng and thoge which may numerically provide the

most jobss .-
1 . s -
]/ b
.
K ; o :
. L
~
. -
'
N
‘
i -
v - ’»
. i . ¢
. e v )
- $
-
- - . —\ . .“ “ -
s g N ’

O
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N S b

The FolloWing Occupntlongrggli Account For 50 Percent
'0f All New Jobs Cenerated During The 1980°s -
o ’ Projected
) ) ’ Growth. In_ .
D . . _Employment 1/
S Y ' .- 1980-%0
Occupation ' (15 thousands)
. 700
. . 508
‘Janitore and sextons . ' ~~ 501
Sales cletks. . i . 479
- Caghiers . - . T ) 452
_.Nutses, professtonal ' “ 4377
Track drivers . ) 415
‘Food service workers; fast food reataurants 400
General clerks, office . . i 377
Waiters and-waltresses t L . 360
Elementary school teachers : o 251
Kitchen helpers _ ____ ' o . 231
Accountants_and auditors ; . 221 -
Helpers; trades . .21z T
_mechanics. a - 208, ]
~collar worker & 206
) 187 .
- 185 . -
© 1730 !
167 ' ‘
‘I53
L. T2
139
139.
135 o
- 134 LS
' 132 ;
v, LZS X : ~
Hélaérﬁ,anﬂ flamecutters - N 123 . N
Stcck cletks, sales fleor . ‘ ' 120 :
Eléctrical engineers - o . 115
Computer_ progratimers ) 112
Electricians . ‘ . <109 | : .
Ba k_tellers . : 108 o
Electrical and e1ectron1c technicians . 107 .
Lawyers . __ o - [ !97, .
Sales agents and representativ- B real estate . 102+ o_—

ERIC

Aruitoxt provided by Eic:

l/ Low alternative only, other alternative models give differing - numerical’

levels but do not chdnge in nny substantial way the rankings nor the percent

of jobs represented by this 11st of occupations. - s
R . -

Suunrce: Jccupational Projections and Training Dats. BES BuIIetln 2202
Docemker 1982

Goraa t ,’-. P
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. The projections that 1 have jost described provide insights #nto
a_ variety of topics. - I would like to highlight two points which Tay be of
importance to this Subcoamittee. Firse, -most__job__openings will. -occur in

existing~ occupations. with €he large wmajority 1in a relatively few fields,

Although the Bureau has estimated employmentein well over 1,000 -occupations,

about onie-half of.aII Jab growth is_projected to occur in only 37" occupdtions,
as indicated {d the table above. And; as_can be seen from“this list, many. of

these Jobs wfII be _in occupations that do not require extensive tralning.
THis same polnf_ is further emphasizé&d_ by .locking -at the computer related
occupatiofs. whlch over _the _last__decade were a the more dynamic 1 the
cotiomy: Five. occupstions_closely associated with the r (programmers,
§ystea analysts; other computer specialists, computer operators, agd_keypunch
and other data entry workers) experienced employment growth rates 1972-82, _of
1385 227; 477; _200;__and_28 percent respectively. Yet, overall,. these.five

occupations only accounted for slightly over 5 percent of job growth over the
period. . Al “

S e 7 s .
these hearings are bringlng. “ifito focps;,,LS,,,ﬁ
expected . impact . of >ts and other changes in prorasmable automation whith
1ikely will be-introduced this decade at .an. increasiag Jobs
in the economy listed in Table &4 will Le affected very_little; if any, by
these changes. Others, such as secretaries,-may see a sybstantia]l _impact in
777777777 manner in which they do their work:ch ged with less impact likely on the
number, employed. A few, such as production painteys _and _welders could see
. substantial impact on their future Job prospecrs. Hovever, pust studies made

by |the BLS on automation in EWIS country have shown that its introduction fis

most often timed durlng periads of growth ig demand so" that the related fbb

impacts, if necessary, 18 Huch ‘easier to_adjust_through attrition. Further,

course, to the extent: changes in,pgodggggggfprggedpgeg”165&- unit cdsts, -
t iting,. increases In demand for the _product or se vicé may be. high

~ enough to actually EG?’;@H?H a level or an incressing employment~hase.

Mi. Chalrmaa, thank you very wuch For inviting me to testify. - This concludes
my portion. of today’s. restimony. _At this time I will be happy Co answef any

questions that you or other cofimittee members may have.
- . K .
o
. . B .
- . .
' . oA
R . .
<
. e "
;
" ]‘
. i N
. v - . ?
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Mr. BebELL, Thank you very much; Mr. Kutscher:
~ .Mr. Bilirakis: .~ . S
" Mr. BiLirAKIS, Sir, I apologize for coming in late for the first part

°

. of%our,test’imony. T :
~ The, job openings that you project, are based on job needs; is that
correct? Job vacancies? . - . ., =
 Mr. Kurscuer. Well, they’re based on our projection of job re-
quirements, that’s right. That’s based on. a set of economic projec-

. tions that look at the economy. In fact, the reason we have ranges

. around those rates of growth is that we look at the economy under
different sets of economic assumptions. You get a lower,or higher ,
- growth, depending on what set of economic assumptions you make

about the future. e
__Mr. BiLirAKiS. I really only had one question; and that was what
type of jobs do you anticipate being replaced by, robots? How do you

. determing these ﬁroje'ctions; as; a result of surveys;‘questionnaires,
and whatnot, withemployers? j - . °

- Mr. KurscHer: No, the-projections are not: The projections are
developed based on economic riodels and data bases that are fit to -
historical data that are provided us by employers. For example, our
industry data allows us to analyze the movement of goods through-
out the economy, but if you produce an _automobile, there-are a
‘number of inputs required to make an automobile and this type o
model is called an input/output model. It traces the demand. for
automobiles and associated with that is.all of the raw materials,
inputs of goods. or services required to make an auto. We estimate
the share of that between—domestic and imported, and_ then in
order to make an autijijibbjﬁ you_ need steel, glass, rubber. You .
need tires, you need iron oré; and textiles, and all of the other "
goods and services that go into an automobile. .

" So our model allows us to "translate estimated automobile
demand into the demand required in the steel industry, which we
then in turn transiate that into employment, in the steel industry.
. We also have what we call an jndustriﬁccupationai, matrix; which
‘is the staffing pattern for all of the skills required in the auto in-
“dustry, the steel industry, the iton ore industry, the chemical  in-
dustry, in the wholesale {rade industry, and in retail trade. -~
- Our data over time allows us to see how these skills change. Ob--
viously; skills like computer related skills are increasing over time:
So we project those. to have a higher share of jobs in each of these
‘industries, but the overall demand then for employment, first in .
the auto industry, and then in'the occupation; 18 related back to
how many aitos will we produce, or how many ships, or boats; or
how much output of the advertising industry we’ll have, the indus-
tries that supply inputs to that, the ple they need, and the skill

" composition that we expect them to have in the year 1990. Sa that
we're projecting how technology will affect the economy in-two
WaYS. s e
" First, in the economic model; the input/output model. These rela-:-
tionships among industries change due.to technological change.
" Second, in the industry occupational matrix, the skill composi-
tion changes due to changes in technology, so that when we go into
an industry like autos; we’ll change the staffing pattern for_produc- .
tion painters, and welders, particularly for the next set of projec-

31-912 0 - 84.- 11 °
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. tions we’re doing,.because the expectation is that robots will lower
 the need for the number of workers of this type in the auto sector.
__That was a very long answer, but I hope it has addféssed our
questions - ® ) :
Mr. BiLiraKkis. It’s a good answer. - . R
So your forecast on the use of robots for welders, and sich oceu-
pations, is all a-part of your matrix? Co :
Mr: KUTscHEftE;),\Right; oL S e
Mr. BiL:rakis, Thank you, sir. I have no further questions:
" Mr. BEpELL. Mr. Schaefer. : :
Mr. ScHAEFER. No questions, .

* _"Mr. BepeLL. Mr. Kutscher; what _projections did you use for the
ggpyy%}; of the GNP, and growth of productivity over this 10-year -
period? . . =~ .. Ny - o

. Mr. KutscHEr: Well, as I mentioned to the previous question; we

in fact, have alternatives. The low rate of growth of GNP is 2 per-

- cent fc. *his decade; and the rate of prgduc,tjyitg',grgﬁv‘gth; ‘is 1.3 per- .
cent. Uiithe high side, our projections are 3.9 percent annual -
growth in real GNP; and, I believe 1.9 to 2 percent growth in pro- .

—ductivity. e T i

Mr: BepeLL. How did you arrive at those figures, because they
-seem awfully high to me, compared to what we've had recently.

_ Mr. KurscHer. Well I think the lower side of_those are fairly
close. to.the performance, particularly on the GNP side, for the
decade of the seventies. ==~ =~ = _ R

“"The higher one is fou'ghly equivalent to"what we had in the Six-
ties, : R -
+ Now, on the productivity side, you're correct. Both of. those pro-
jections are higher thanrecent historical experience-T think arriv-
ing at that estimate, we lovked at the fagiors"that have affected
productivity growth, and we think that'ini the 1980’s the opportuni-

-“tyfor productivity growth.is higher than, or better tKan it was in

the 1970's, specifically changes made in investment law, should en- -

courage more investment in this decade. =~

Mr. BepeLL. But we haven’t seen that at all?

-Mr.-KuTscHER. We haven't een it yet. o o
I\}/fr; Beperr. Going just the other way, in spite of those, is that
right? e
- Mr. KutscHeR. That’s right. today. That’s true, although again,
that’s a typical behavior in a business cycle, is for business invest-

ment to lag the recovery in an economy. Sothat if there is a bene-
fit from investment tax changes, it's something one'would expect to

happen in 1984, 1985, and beyond, but you're absolutely right: It
hasn’t happened yet. E R e
The other factors that we believe would work toward higher -pro-

ductivity growth this decade is the expectation 'in areas like energy
the future price changes that the sconomy can expect in energy
are not like we had to absorb in the 1976’s: So an awful lot of busi- .
ness investment in 1970 was directed toward energy savings rather
than productivity enhancing type investment. .~ = -~ -
. _The other element in_the productivity that led us to believe we’ll
have a somewhat higher rate, is the absorption-of the large -
number of young peoplie; is already behind us: So the future growth
in the labor force will tend to be a more mature; more educated, - ‘




.-———MTr. KUTSCHER. A fairly moderate—— ‘ e .
Mr. BEDELL. Quite a boom m bulldmg over the next 10 years, is -

-

‘more. expenenced work labor force than what the économy was -
working 'with in the 1970’s. .
-Mr: BepErn. Pm advised that the average real increase in GNP
for ‘our last 5 years was 1.5 percent. The projection for the-next
-decade is higher than that; but I think rougﬁly equivalent with the
geverities, the entire decade of the seventies, from 1970 to.1980.
Do you think the next- 10 years will be somewhat similar to. the
1970’s then" _
‘Mr. KutscHER. Well, that's what we were exploruy; in one alter- :

natwe ~In another one, we. expiored somethmg h1gher than that:
that: _ .
Mr. KutscHeg. Or it could be hxgher B
_ Mr: BepeLL. That’s our boom t1me that we had there" Abijareiit—
ly you'think that’s realistic. - -
'Mr. KurscHEr. Yes, I think that encompasses the range of what
most analysts rewewmg long-ran e trends are prOJectxng for- the

"areas—-—-
. Mr: KurscHer: That’s the average error, thats nght In fact If
/ you go back and look at the detailed evaluation, there are some oc-

cupations that we ‘error by 70 and 80 percent

Mr. BepELL. What were those? -

Mr: KurscHER. I'm told that ;Izvlhasterers is one of the types of oc-.
cupations we errored a lot on. They tend®to be-either occupations
which are small; or radical change .is takmg place on it. We can
provide for the record others that we had very large errors in. In
the 1980 projection; large projection errors were made: for locomo-
tive engineers helpers, credit managers, telephorie operators, and
airplane:mechanics and. repalrei's e

Mr. BepeLL: Yes; I noticed in your projections you indicate that -
many of thé bulldlng trades you expect big increases in the number
of ple employed

—

”b'aréiitly yotr- don t pro,]ect any partlcular 1mprovement in pro— .

ductivity in those.areas than you project——

v

that right? — ; ’
Mr. Ku'rscmm Yes. - :
Mr; Beperr: I think we better adjourn” for maybe 10 mmutes,
while we run over and try to vote. .
Mr: KurscHER: OK: Surely:
[A short recess was taken.] . = .-
Mr..BepeLL. The committee. will come to order.

Mr. Kutscher, you said that you had estimated a low GNP .'

-growth of 2.5 percent; and & high one of 3.9. .
Mr. KUTSCHER. Yes... : - .-
Mr. BepeLL. When did you. make t,hgge B
_..Mr. KurscHer: Those prOJectlons were published in August 1981
They were scheduled for updating in the fall of 1983 on our 2-year
cycle: -
,yMr. BEDELL: D7 you have any idea at this time whether: those

. wdl be changed up or down?:

¢
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Mr Ku. SCHER. Ite real]y too early to tell We have progressed
for,; but haven t arrwed at, the ﬁnal answers. I would thmk:tht

changea lot. o
_ Mr. BEDELL You really have the figures now that rou wﬂl have
~then, except for. monthly ﬁgures, don’t you? Annual figures: are a:ll"
- in that you would have, are they not?

Mr UTSCHER. You mean hxstorxcai data?:

data we will use’in the current set of. pro,]ectlon 777777

Mr. KurscHer. But in developing’ projections, historical_ data is
one of the elements. The other element is our judgment on how the
historical pattern will be modified in the:future; jusi like I de- ..
‘scribed teyou on productnnty We duin t use the hlstor,\ al pattern e
We modified it. : . :

.. We do that for many.other elements in the prOJectmn, both based ¥
on our judgment and judgments ‘we can get from outside users of
our.m: .
'Ler:da ? -

Mr. KUTSCHER Yes. -

Mr. Bepetr: It was critical of two thmgs in your proj Jectlon One
was there was criticism of the way -you gather your data. I don’t
know if that’s justified or not, but they said that it had algo been .

'le;;tlglzed by somie group that had surveyed it. Are you aware of
that? . .

Mr._ KUTSCHER. Well;. I'm aware of Mr: Helms crltxcrsm of our

’ data"I'thmk “if you- would | go back and look at it—— :

Mr. BepeLL. The Nationdl Commission for Employment. and Un-
emfglgjarment Statlstlcs issued the1r report countlng the labor force
in :

Mr. KUTSCHER 1 think that if- .you would read that entire report
you would find that it’s largely an endorsement v: thz procedures
that BLS used to collect employmient and unemplo sent date. )
__There was some recommendations there for mcdifying certain

;.ihings ‘which BLS has already. incorporated; ‘such as countin, the
military as being emplgyed adjusting to the 1980 population b
and other elements. I guess I would-characterize that Presulentlal
gc;mmxssmn as 99 percent endorsing what BLS i§ dmng, as the

St—-— -

Mr. BEDEL:. I th)nx we,should get a copy of it;. -

‘Mr. Kurscusr. Yes, surely; you make the judgment yourself

That’s the way 1- would characterize it - - -
. Mr. BepELL, He was also very critical of ¢ ge)}ggtlonary of Occu-
-pational Titley. ou concur nths crii cism_there? .. _
~ Mr. KUTSCHER. %ell,ﬁlﬁ guess fia .y xy, the Dictionary of 0ccupa-
tional Titles higr 50 little mm'mf' on_what we do that if his criti- -

" cisms are velid. he overemp}\wxzeu the impact that it has on us
The oniy pJ:r. :-,n show the cht'nna r of Occupational Titles ig as™
final note ir c: » Oct upational Qutlock Handbook. We list an ocen-

N pation; and for aEe by individuals that want tong}‘s.‘jéiéffrence cur
pro'eotmns with ui.+ data, we list all the Bxctxonary of & decupz-

-
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tional Titles that fall into each Sccupation covered in the Occupa:

‘tional Outlook Handbook. -

"~ Now, if those are wrong or in error; ashe 915.1!,11,5; it would make,

it difficult for someone to.cross-classify our projections with-other

sistems: But_the Dictionary_ of Occupational Titles does. not affect
the data, we have. It ddes not affect. the manner it's collected; nor
does it affect in any way our projections procedures. - - - :

"Mr. BEDELL. You collect it by telephone to households? -
~ Mr. KuTtscHER. Well,- there’s “two different data sets. In fact,

there may be three that should come into play:. One is the house-
~hold survey, that is a survey.done by thé Bureau of the Census for

the Bureau of Labor Statisties.” . "* « =~ =

. Mr. BepeLL. How many households do they— L S
. Mr: KurscHER. That’s 60,000 households each month on-a rotat-

ing basis. Now that is collested usually by personal visit on jiniti-

ation: A household is in for 4 months, out-for 8 months, and ‘back

in for 4 months. - _  ° -

" sonal visit. . v
. Mr.-BEDELL. Is that right?

The first visit, the first initial collection is usually done by per-

Mr. Kurscher. And then followup surveys are generally donie by -

~ telephone. -

T thie household survey that's uséd to publish the monthly em-
ployment and unemployment data.  When you see the BLS an--

_nounce the unemployment rats as 10.1.percent, that’s the data

" base that is used to collect that information. = . .. . S
- * Now; it is also true that as a part of that, individuals are classi-

fied into occupations. But individuals are not asked to classify .-

themselves. They’'re asked what work theysdo,

and then: profession-

al classifiers at the Bureau of the Census categ
- an occupational classification. -

In addition to that, the Bureau has two othier data bases; We

'have our employment by industry data base. These data come from

orize that work into-

2 monthly semple of emoloyers who regularly repott-to the Bureau

of Labor Statistics each month, and that sample is about 195;000 to
200,000 business establishments; on a monthly basis. Annually that
data is benchmarked to the unemployment insurance records,
which -means that there’s 4.8 million establishments in _the unem-

-ployiment insurance files;; so-that—although-the monthly, data—

- which'is a sample—could go off on a 'month-to-month basis, annual-- -
ly it's benchmarked to every establishment in the United States,

that,report to the unemployment insurance system: . _ -
“Finally, we have an occupational employment statistic survey

' from which we collect occupational patterns. This surveys & sample . o

of one-third of businesses annually. And the total sample in"the 3-
year cycle is ?ﬁi%hlly 600,000. - - - o
Mr: BeperL. Will that -bus 5 survey. i
what employment they expect in the future? .~ . . . .
‘Mr. Kutscrer. No; we do not collect from’ them their anticipat-

M. Boosii. Are you acquainted with the article that was in the

Business Round Table meeting in Hot Springs; Va.
Mr. KurscHER. Yes; I am familiar with that:

that ‘business survey . include their projection .

New York Times? It came to my desk this morning concerning,
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Mr. BepeLL. They said that even though they expected to im-
= prove their production, they did not expect to hire the laid off
-~ workers; they expected to make changes where it would not re-
quire——: .- e o -
Mr. KutscHER. I would characterize that as probably a very real-

istic look at the near-term prospects in manufacturing. Significant

- gains in near-term output, with E@?l@iym@t,géiﬁé A gf,@,,cﬁlﬂg
‘very slowly: Of course the other side of that is you're talking only
about big business. And there’s some increasing data which infers

an awful lot of employment gains in the United States come from

small business, not. from large business. - .. °~ = .= -
. Mr. BepELL. So would you expect that in the near term; if we do-
have some economic-recovery, as it looks like we’re having right

now; that we would have a significant improvement in our unem- .

ployment figures? _ . - T LI T _-
__Mr.” KurscHER. Well; we ususally don’t make short-term fore-

casts: Consistent with what the Business Round Tablé is saying is

‘the improvement in the unemployment would be-slow, if you get
improvements in business: But they’re slow to bring Yrack people:
-then the unemployment rate can't improve very rapidly.

" M. BepELL. The other criticistm that came forth wes, if 7 under-

stdod it correctly, that there was a feeling that the impact of auto-
‘mation; not just robots; but all automation;. including coriputeriza-
tion, and so on, had not yetbeen felt. If we go by the historical
. data which you do, it was not going to take adequate account of the
" changes that we can expect in the future. At lesast some of the wit-_

nesses we had yesterday felt that that’s going to be much more™
- rapid. than it’s been in the past. How would you comment or: that

eritieism? - -t
- Mr. KuTscHER: 1 guess our past experience in the Bureau; where
we do have a program that studies the introduction of automation,
- _and how that's introduced, leads us to believe that most technologi-
- cal g}jéﬁljig'éé .are diffused slowly, and that the adjustment process is
graduat.. . | . . . AR Lo
Even  though the impact of computers and robots are yet.to be.

-t

felt, I guess our best judgment is these will be brought on slowly, -

ar:d the impact will be diffused over a fairly long period of. time:
_Mr. BeDELL. It. seems to me that ought to be the major debhte

that should be considered here; because I notice that you list the ..
jobs in which we will have the Ereatest growth among others: sec-

 retaries;. typists, :stock clerks; apnd stock- room and warehouse -

" .people. At least some of the people that testified yesterday would

say-that would be some of the areas in which we would see automa-
-tion take its heaviest. toll.' With computers you won’t need so man

stock clerks and so on, because it’ll all be done automatically with
computers. Typing will.be sufficiently automated, that you_won'’t
need as many typists; and we won’t use as many memos, and writ-
ten messages, because it will be communicated in other manners
with the-automation that we're going to have. _ L

It seems to me that it is an argumeént we need to look at, and

«

your answer:indicates to me you simply disagree with him, and we -

sure better find out-who’s right; because we're. depending upon
your figures because they are generally the base from which most -

work is done:
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" think it's a pretty critical issue, frankly.-I'm not saying you are or
- not; but I'm telling you that there were:people yesterday that said
robots are of secondary importance. The really important thing is
. what we’re going to see happening with computers, ahd this type of
- automation; which is going to cut down so much on other jobs. .
They even_said_there’s going to be significant cutback in white
. : collar. workers in.our society: 'm. not saying who's right; but I
thought you ought {o be aware. I think that’s a major issue that '
somebody needs to address. ;. L el
~ Mr. KurscHER-I-guess to some extent I would say that I disagree
with them only in degree.. = . . .. __ . __ . ___
~ Mr. BepeLL. It’s a pretty. big degree, if you say secretaries are
. going to be the occupaticn that’s going to have the greatest growth
- of any occupation in our whole society, and they would say that it's
an_occupation; I think; which is probably going to decline. That's
not a little degree of disagreement.. = = e
Mr. KurscHER. Yeah, that is'a radical—I guess on a job like-——
_.Mr: Bepert: Democrats and Republicans; if you have that much
disagreement. - 0 - oo o -
. Mr: KutscHer. I won’t comment on that,.but on jobs like secre-
- taries, I guess our analysis of what word processing equipment is'
doing to jobs like secretaries; is changing the manner in which the:
work is carried out, but we have not yet seen anything that would
.indicate, at least up-to 1990, an impact that will radically alter the
numbers of secretaries who will beused. . = . L
.. Now; that’s different than robots, where when you introduce a
‘robot, you don’t need a welder to do that work: A lot of the func-
tions that a secretary carries out are not related to typing. It's true
that-a word processor makes the typing function .6t a secretary
more efficient. -~ .- " Lo '
_ Mr:.’BepErr: But you list typists; just ‘plain typists; about 15th on -
your list,-so you could say secretaries don’t spend all their time
typing, but you also_say typists are going to be—it must be about
right at very near the top of those professions—where the biggest
increase in people will be required. . . =~ — = - -
 Mr. Kutscher. This is back to an argument as to the speed in
which these changes will take place. I think down the road you will
‘see the number of typists tend to level off and go down due to these -
technological changes. Just like we already see a.function taking -
glace' like that. It’s happening on the computer side; and that’s on"

2

operators, so keypunch operators are not growing much, in fact = .
much: slower than all other computer-related occupations: Probably .
sometime this decade they will absolutely level out and start de-:
clining. I wouldn’t expect to see that for typists, but I guess my ar-
gument is'I think that is a_phepomenon which will take place in
.. the1990’s, and not.in the 1980 + S
-— Mr. BepeLL. Well, this getg/it the whole issue.” -
Mr: KUuTsCHER. Yeah. . X . . . Yo e
Mr. BepeLL. I don’t thifk anybody is guestioning your sincerity;
lat least I cegtainly am not. I think when we really get to the .
bottom line, what we’re really saying is, that no matter how well
you may collect the data; if you project our GNP growth to be
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" then we say; :
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somewhere betsween 2.5 and 3.9; and if it has been practically gero” "'

for the last 4 years, and if you are.wrong; then'your projections are

-terribly wrong.

- ¥1f the people happen to be. right yesterday; who' said we're just
of computers in' this sort of automa-

now starting to see the effects of compt .
tion; this sort of thing in work: replacement other than robots, and
that you feel that’s not going to-beé the case, then again your pro-
jections are terribly; terribly wrong. __- : '

Y] Buess the concern 1 have is people look at you as a specialist |

because you are the ones that collect data the best of anyone;.and I
have no great argyment with that. You callect the data so well; but
“Since they're good at”collecting data, .they-must

-therefore be good at projectiny: the future.” That is.subject to ques- -

tion, in all fairness, Mr. Kutscher, that you could be right,.or Jou
could be wrong. The other veople could be right; or they could be

- wrong t0o. .

Loo. . - .l medb e
But_one problem c>:nes i1 thatvamu are . sort of the god in that
regard in that everrui; says, “Well, since you're the only ones

that collect the data; then surely you're the ones who we ought to -

believe when you say what’s going to happen in the future.” .
.Mr. BEpELL. That’s troublesome to me as a legislator.

ature \ i '

about the future.” = _

" Mr. BepEeLL. But I think you are the vies Liat are accepted as

. the authorities in that regard and most cverytiung; ¢3 near as I

can tell, is based upon your pryjections. . - - .- . o
_ Mr: KuTscHER. A lot of the occupational projections do-derive
from ours; there’s no question about it. We try to do as careful a

job a8 we can. It is something on which reasonable people can very

easily have a different opinion: " -
Mr. BepeLL. Did you have something? = —

that you would miss either an upswing or a downswing; you would

"miss the curve. You would be prﬁ\egtmg;on out and miss the.curve.- _
ahead, the greater the rate of error, -

'The_ sharper the curve; in years.
islikelytobe. =~ ¢ " "7 .0 S
" That is, I guess, my problem. As I look at the past, the last 5 to 7

~'years, and you talk to all kinds of people; even people who want to

speak for this administration, or the last administration optimisti-
‘cally, they come up with some very; very ominous kinds o figures
in unemployment, yet that would not be reflected in your data.
Your dats is optimistic in the sense that every occupstional group
is going to be'increasing. . ' - ST~ oo
_Let me give you a specific example: Yesterday we talked about

tne occupation of draftsman. Most ple looking at the field say .

that is; at least; going to be cut in half by computer-aided design,
but when we_go_to_ your projections; it still projects growth. It

ko o ) .,______.A.. \ . :

Mr. KUrscHER: We certainly tried to warn the users by the liter--

ve put out that we are not godlike in terms of our wisdom -

M. Fitnian, Just on this particular thing; if I.may, Mr. Chair-
c.man. .. . et e ,
Mr. Kutscher, when you take historical dats; which I understand
you're working with ratios up about as recent as 1977 or there-.
abouts, you tend to project on the same line that you’ve been on. If
* that. is true and the basic ingredient, then it seems to me likely.

seems to me that’s the phenonienion of this projecting on a line in - :
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which we’ve been movxng in the past “and maiung it veryzénhkelj -
that you-.wotld catch a sharp, even 3- or 4-year turn; right. at the.

present: So that at the most critical time that the Congress needs.
guidance, your methodology would by its very nature lead them

astray.. /
Mr. KUTSCHERi 1 ‘gless I would react in this wa Catchmg tiirni

ing points is by far the most difficult thing i forecastmg the
future. I don’t kiiow whether our methodology/xs any better than .

the alternatives: We try to search- for the best 'methods: We look at
the historical trend, and in cases where e _judge 1t§ _wrong, we

don’t eiténd it out: We modxfy it and 1t ‘but I would be the

If you look at those places where we made the most error—-plas-
ter _was given as an example Something happened to plastering
back in the 1960’s and 197@'s that radically-altered the demand,

". and we missed tha turmng int. We could be doing that here. On
cases like draftsmieh, it's a case that if you look at how fast will the'

technology diffuse; most technologies are diffused at 'a. moderate

: rate because’ busmess mcorporate the new technology -‘when it w1ll .
for itself. ’

‘vantages, some labor saving, everyone doesn’t nnmedlately grab it.
On an occupation like draftsiman, again it’s a question that the -

demand for draftsman is going to be changed by CAD/CAM type

‘equipment. The guestion is, will people fire draftsmen and go out .
and buy the ‘equipment, or will. they introduce it gradually. .~
I guess our judgment i they will be graduvally introduced. The

rate of growth of draftsmen will slow; come to z halt sometxme,,
and thén level off aud turn down; but we would put that in the

early 1990’s rather, than between now and the end of the decade.

._Again, albeit an important degree of differ erence; we den'’t think it-

i]s not ‘going to. happen:_ t’ 3 question; again, as to when it wﬂl
appen. °

There’s also somethlng else related to computer assisted design ‘
for draftlng, and that relates to technology; lik .. the compiiter, and

' a_variety of other technologxes, in which you can actuaily, by virtue

of the technology; you can do more work, and actually increase em- ' :

ployment because there’s so many more thlngs 3 you can do: . :
- The computer has done that in the field of economics and sﬁtatm— '

"~ tics: There_are so many more things you can do, and employment

actually grows because there’s more output, more thlngsftpfdoi o

_That coar also happen, that’s part of our judgment; in the growth

as_improving efficiency: .
_ Mr. ‘BEDELL. We thank you very much for your testxmoxiy, Mr-
Kutscher: ‘

Mr, KUTSCHER. Thank you )

Mr. BepeLn: Mr. Conte, would like to introduce the next witness:

Mr. ConTE. Mr. ,Chairman, it’s a pledsiire for tie to welcome Ms.
Katharine Abraham, a. professor. at MIT to. Washington. She just
completed a study in the number of jobs, and the humber. 4f people
looklng for jobs; and: I don’t want to steal he? thunder by telhng.

-
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her conclusions now. But I'm going to listen very closely to see how

- . she reached these conclusions.

'Y recently read a very fine article in the Washington Post about”,

your work, Professor Abraham, and it's a real treat fof us to have

you here. We welcome you here. . - . o _
TESTIMONY OF KATHARINE G. ABRAHAM, ASSISTANT PROFES.
SOR, SLOAN SCHOOL OF MANAGEMENT, MASSACHUSETTS IN-
STITUTE-OF TECHNOLOGY = ' : s

©_ Ms: ApraHaM: Thank you very much: Mr. Chairman, I have a -
_prepared statement which I'd like to submit for the record, if that

. will be posgible. -+ o I

" Mr. BepELL. Withotit objection, your whole statement will be en- -

tered in the record, and we’d welcome any summary that you'd

caretomake. ' . . .-

. Ms. Apranam. Let me say also I'm particularly pleased to have

been- invited to testify before this subcommittee, since I'm the prod-

uct of an Iowa childhood and a graduate of Towa State University. I

- have more than one connection here. ~ = . . R

. Mr: Bepriz: We do know where that is; of course, . . - .
_'Ms..AprAHAM. I'll just briefly §‘—’ through the testimony that I
have written out, and then 'd be delighted to answer any questions.

- you might have concerning my statement. .~ S
President Reagan has commented on numerous occasions that

when_ he picks up his newspaper. there are many pages of help

‘wanted_ads: Implicit in this sort of comment is the conclusion that
- something other than & shortage of employment opportunities is
the real culprit in our current unemployment :gituation. I think
_ this conclusion appears unreasonable to most observers: My own
work looking into how the number .of jobs available compares to
-the number, of people unemployed-has convinced me that it is very -
far off the mark indeed. - =~~~ - .
My examination of the best available evidence has led me to con-
clude that at the present time the number of unemployed persons
most likely exceeds the number of jobs available by a factor of 10 '
Ormore. . e

_ What I'd_like to discuss with you thid morning is the evidence
that has led me to this conclusion and what I think:this conclusion:
implies. To resolve the question of how the number of jobs avail-
. able compares to the number of people unemployed, we obviously
need.information both on unemployment and on job vacancies. . '
'._We have very good data on. unemployment from the monthly

Current Population Survey reports. The Current Population Survey -

is the household survey that the previous witness was discussing.
These reports’-are,base&, [ on interviews each month with members of

- their labor force activities and other matters. ' . "~ . ‘-
*,There is unfortunately no ongoing survey of employers to provide
' us with comparable information on the unsatisfied demand for

approximately 60,000 households across the counfry concerning

labor, or the level of job vacancies: = "~ ..~ o
- Td like to comment, as an aside, that indeed we lack good infor-
. mation on most aspects.of employers’ labor market position. Until
quite recently, information on hires, quits, and layoffs in the manu-

-

TR R
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facturing sector was collected on a monthly basis. The ’s’iifiié%" that
0

‘provided even this relatively limited, but still quite useful, informa- .~

‘tion was discontinued as of December 1981. It seems clear to me
"that better information on émployers’ labor market needs could be.
- of ~considerable assistance in the  policymaking process. I' would
drgue quite strongly that the Bureau of Labor Statistics ought to

-be given funding for the purposes of collecting this sort of informa-' . |

. tion. But that is; as I said; an aside from my#/main pecint: f

" While. it is unfortunate that we currently operate.no ougoing .

survey that provides us with information on job vacancies; U.S: and .

Canadian employers have provided usable information on job va-
cancies in connection with six different pilot projects and longer

term survey efforts that have been undertaken since the midsix-
ties. o : :

" These sources of information on the level of job vacancies in par-

ticular areas and at particular points in time can be used to esti-
mate the job vacancy rate associated with different unemployment
rates. Given that relationship, we can make a good estimate of the

number of jobs available at our-current unemployment rate.

- The available information on_job openings has been collected-

through surveys sent out to employers. As I said, there have been
six such survey efforts. The first- was a pilot project done by the

Bureau of Labor Statistics in the midsixties, which produced data

for about. 15 cities, covering roughly 25 percent of the ‘l_\_IaLtjiOii’s-

total employment. -~ -~

" We collected job vacancy data for the manufacturing sector na-
tionwide from April 1969 through December 1973. The States of -

“.Minnesota and Wisconsin:have continued to collect comprehensive
Jjob-vacancy data up through at least December 1981. |

_.The Bureau of Labor Statistics ran a more recent job vacancy . .-

pilot program,that yielded some information for 1979 -and:1980.

And in _Canada; a_very comprehensive and careful job' vacancy

. survey was conducted from 1971 through 1978. So those are the
sources of data that we have on the job vacancy rate. -

than I believe it warrants. I would guess-that the primary.reason

.. This information on job vacancies has .received less attention

~ for this neglect is that the existing job _vacancy data are widely be-
lieved to understate the true number of 4vailable positions. |
__ There are a variety of arguments that people have advanced why.
- this is true. People have argued there are a lot of digcouraged va-

- cancies, analogous to_discouraged workers; jobs that employers =~
would like to fill but thut they've given up recruiting. for because " *-

“they can’t find anybody. People have argued-that employers are
often willing to hire well qualified individuals who _present them-

selves off the street, even, if they don’t have a preexisting vacancy,

and that counts of job vacancies would miss that kind of employ-
- ment opportunity. L

There have been more technical criticisms levied against the job

' vacancy surveys that were conducted; for example, people have

argued that the samples of firms included in the surveys were not

representative. and tendedto 'have lower than average vacancy
rates, and that if a more fepresentative samplé of employers had

been surveyed, a higher ‘estimate of the job vacancy rate would
have been obtained. . - o 3 -
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An important part of iy research effort on this subject has been

to collect information bearing on all of these various possible prob- .-

lems with'the job vacancy statistics. I have then used this informa-

tion to correct the published.numbers, inflating them as appropri-
ate to come up with inore believable, more accurate numbers. -

. Whenever there was a question based on.the information that I

had about how important a particular problem was likely to be as .

a source of understatement in the job vacancy numbers, 1 assumed
that it was more important, rather than less important. 1 also
made no effort to adjust the published numbers for possible sources

of upward bias.

Given that I was very generous in correcting for possible down- -

ward bias in the vacaricy numbers and that I made no effort to cor- -

rect for upward bias in the vacancy numbers; if anything, the num-
bers that I.came up with are almost certainly. too large, - rather
than too.small:; :

I should also xnbbithét,t,h@r,e, is a check on the reasonableness of

my corrections to the vacancy numbers. I performed some other
calculations ‘usin

find that the job vacancy numbers that I came up with using this -

alternative approach seemed quite consistent with the estimates

that I’ve just described to you.

"The corrected job vacaricy numbers that T've just described apply

of course only to the time periods, and the areas covered.by the :

various job vacancy surveys that I mentioned. However, plottiig

the job vacancy rates obtained by this correction procedure against

" the unemployment rate for the same time periods and areas makes
it clear that there is an inverse relationship between the job vacan-
cy rate and the inemployment rate. = - L
When the uremployment rate is low, employers tend to have
many vacant jgbs. When uneraployment is high, employers tend to
have few vacdnt jobs. The existence of an inverse relationship of
this sort makes good theoretical sense. The general shape of the

unemployment/vacancy relationship is as drawn in figure 1 includ-
ed in my written statement. = - ST
_If it can be assumed that the unemployment/vacancy relation-
ship in"the areas where vacancy’ data havé been collected roughly
mirrors the ‘unemployment/vacancy ‘relationship in the United
‘States as.a whole, and if it can be determined whether and how
this relationship has changed over time; my data can be used to

support conclusions about how the numibér of jobs available today -

compares to the number of persons seekipgwork. . -
_ All of the data seem pretty consistent, so that I think that it does
make sense to draw conclusions.from the survey data for the coun-
try as a whole. Other information has given me what I consider to
be a pretty good sense of how the aggregate unemployment/vacan-
cy relationship has shifted over time; so I feel comfortable going
ahead and drawing the.sort of conclusions that appear in my writ-
ten statement. - - o - . - o
‘Just to put a_little historical perspective on_this: Calculations
- using the corrected vacancy data that I came up with suggest that
during the last half of the sixties, when the unemployment rate
}{bvered within_the 3.5 percent to 4 percent range, the number of

g a quite different approach and was reassured to .
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job ‘openings probably came close to equaling the number of unem- -

ployed peo;}alle;,,,,,,; IR L a s :
__During the 1970’s between 1970 a

. 'three recessions; and during which' thé unemployment rate aver-~
aged above_6- percent, there were probably an average of four or
five unemployed :%ersgns _per_vacant job. As of April of this year,

. the unemployment rate, as you’ kriow;-stood at 10.1 percent; mean-
ing th.gii there were over 11 million people without work and seek- *-
ingajob.. B ] R
- My-calciilations suggest that the number of unemployed ,gecple '

1970 and 1980, a period that included _

curréntly. exceeds the number_of 'available jobs. by more than a
- factor of 10. I should note that this conclusion holds even after I've
made an adjustment in my straightforward calculations to take ac-

count of the fact that thé.gnerﬁjplpyment/vacax'fcj"?tﬁe‘ off may .

10 years. In terms of figure 1, this

have worsened; during the past I
curve may have shifted to the Northeast over the past 10 years:
_That is to say, my estimates indicate that U.S. employers are '~
currently in a position where they would like to hire only absut'1"
million additional workers, while at the same-time there are more
than 11 million people unemployed. Even if every available vacant
job could be filled instantaneously by an unemployed person, we
would have achieved only a relatively small reduction in our unem-
ployment count.. =~ - . - - - - - - o
1t should be remembered that the job:vacancy numbers that un-
derlie_my calculations were very generously adjusted upward td"
take account of possible downward biss. I'd also like to note that
the official unemployment rate, which is what I've used in my cal-* .
culations, excludes large numbets of people who should arguably
- be_counted. o o L
__If the current official unemployment rate of 10.1:percent_were
‘adjusted to reflect & part-time/full-time distinction in both hours
~ “desired and hours worked—this is basically getting at people who
are involuntarily working part time rather than full time—and to
reflect the number of discouraged workers that is, the people who
say they would like to work; but has e given up.looking because
they can’t find a job, the unemployment rate would be roughly 50
percent higher. . - .- - = .
1 may have overstated the number of vacant jobs and understat-
ed the number of persohis needing work, which means. that there

o

" may very well be.more than 10 people ﬁiiéiilﬁbi_ii"tb fill' every vacant- R

job. e O N :
¥ think my finding that the number of unemployed . persons

greatly exceeds the number of -available jobs has important, impli-

cations for policy; decisions: 1 wouldn’t want to argue against. in-

creased investmezzt in well.designed training %ll'ggrams or against

/

other measures ;utended-to-improve-the matching of unemployed *

.- people to available jobs; that sort of expenditure may.very well be |

Bomropriate. o o T S
-~ What I think the evidence that I've presented indicates, though,

- -ié that on-their own, measures of this sort can have very-little
impact on the overall ungmj)l,(?'i,iiéjitjété-,,,: R S
.- The main conclusion that I'd like to leave you with is the conclu-

. sion that large reductions in the aggregate unempioyment rafe arc

going to require the creation of substantial numbers of new jebs. .

’



, 170 /

Mr. BEDEI:I; Thank you very much / Professor Abraham
Mr. Conte.

Mr. ConTE. On your last remark’ on trammg programs, you sort'

of give a lukewarm endorsement.

- district. .
Wang .is comlrg into Ho yoke ‘and as a result of a-$2 million
UDAG grant I -got. them last 3 /YT, We._ broke ground last.fall, and
we’ll open up in June. We’ll hire 1,200 people. Holyoke today is

aj'be avout_ one-third Puerto RIC&IIB, many of them unemplo) ed
and unskilled. They came 1 {; and. worked on potato farms, anc
tobacco fields, and eventual y stayed there. It (~ewte3 a real prob-
lem in the community.

1. was abie to swing some money‘from labor to start a trammg

:program in Holyoke. Id gay 95 percent of the trainees are Puerto

Ricans. Had it not been for that P (I)fram when Wang opened up in
June, the 1,200 new employees in

job. The result of that training. programLth are going to be ready
to ‘go_to work when' the.doors open. huﬁﬁ

;-pro lem in our i

Let me tell you about one ht?e incldent fhat’s happened -in my'

lyoke wouldn’t have gotten a - |

the training is very,
‘important;_ nan:;cmlly _when_we have this shifting structural .
es here in the United States, in stéel, and

other industries./We better have some very good, strong trammg'

programs 3o that whon the economy does turn around, and it gets
into high tech, these people will'be able to go to work. -

Ms. ABraHAM. I certainly wouldn’t argue with that conclugion.. 1
dp think that.training programs mdy serve a very 1mportant role

: m redistributing- opportunities. I also think that. training programs

;;serve a very important role when undertaken in conjunction

stimilative measures or upswings in the economy to help us
tﬁwerd,eul,l,e,mnl,quent -

But on their own; I think they are eyceedmgly unhkely to have
much effect. or’ the aggregate unemployment rate. If ~all_you’re
doing /is trammg, you_may affect who gets the %obsl but ‘I don’t
.think’ you’re going to have a 'very blg effect on the overaljgunem-

ploymentrate. . .~ .

Mr. ConTE. Well the, point Pm t r tor make is that all indica-

. txons are, and all mdxcators show thati 1e economy is going-to turn
around,; and that it’s alreadgmbegun There’s been this- tremendous
shxft in high technology in this country.

_If these people aren’t trained; they_ aren’t ¢ going to get those jObS
; They re not prepared. to take those jobs: ,
Ms. ABRAEAM. I think that’s correct. :
© __Mr. ConNTE. Somebody who has been workmg in a steel mill for
. 20 _years, can 't come out and step into ‘a high-technology - field,
unless he's trained. -
Thank you..
Mr. Beprir: Thank you, Mr Conte.

I assumie that you would not haye E-IIY great argument with the h

fact that we are becoming a more highly techno uﬁlgal Elic;ef_;yLand
. that our educationdl system and training sho recognize that,
and we should hope that we wotuild train people adequately.
‘Ms. Apranam. No, I certainly-wouldn’t want to argue with that
Mr. BepeLr, I understand your argument, It'is that if we thmk

trainirg people when there s 10 or 15 people for ¢ every job, is gomg

; .‘1 75,
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"to give all those 15 people jobs, then we're kidding ourselves; Isn’t

that your point? . . __ .. B o
aN}Iﬂg AsraHAM. Right. That's exactly the argument .that I'm
making, o . N
- Mr. BEpELL. You raised an interesting question; that is, how un-
employment will infringe upon the frictionally. unemployed. The:
- question is, with these high unemployment rates;, I assume that

peoplé are much more reluctant to leave jobs than they would have

been in the past. Are we getting to Wwhere there’s Jess instead of
more flexibility? Did you look into that at all? =~ I

* Ms: AsRaHAM: I haven't really done an in-depth investigation of °

- Mr. Beperr. The problem is; if that is the case; that if society is
moving :régiidly in terms of f@b availability, individuals are moving
di ess willingvtc_')_ make changes because of

- the other direction and are

their need for security. - s S
Ms. ABraHAM. When we used to have data on_the quit rate, it

was in fact true, at least in the manuficturing secter; that the quit

rate was quite_cyclically responsive. As the unemployment rate

goes up;: the quit rate goes down;, which is supporiive of what
youresaying. ..o
Mr. BEDELL: One thing we're trying to look at here ‘s what we
can’ expect in the future as best we can guess from the data avail-
able, and what we see happening. .. . . = o o
- Your study primarily has had to do what has happened up until .

now,; and what you see now, .
Ms. AsrAHAM. Right. = & - . - - L
. Mr. BepELL. Are you in a_position to hazard any observations
that you have &s to whether the current unempioyment situation is
a cyclical thing, likely to improve, or whether 'it's a structural
thing that’s likely to be with us for some time, which I think is the
- major question we're really trying to get at here. - = -
: Ms: Apranam: I think it’s some of both: The main thing I've fo-
cused in the written testimony that I submitted to you is what you
might call .the cyclical component of unemployment. There aie a
great many more unemployed people than jobs available and we
need to worry about that. -~ . . .
‘I think it’s also true that strectural problems have gotten worse:
To put it into terms of the picture in figure 1, the unemployment/

vacancy relationship has shifted outward, so that at any gizen un-
employment rate; there are more jobs vacant than there used to be.

As far as the causes of that; two things that people have focused
. ‘on are the shift to different industries and the shift to different
-kinds of occupations: Something that has perhaps received less at-
tention is the geographic shift/in employment. .. . .~ _
During the 1970’s there hag bcen very rapid growth in the South-
west and the Pacific States. There has been much less rapid growth
in employment in the Northeast and some of the other areas of thes
couniry. I think that is another factor that lies behind: the prob-
" lems we're currently having. - - -
. Nir. BEpELL. It seems to me another thing your study points out-
.is-that_the difference in- cyclical unemployment between 5-and 10

percent uneniployment, is much more than a doubling of the cycli-
cal unénmiployed. If 1 understood you correctly, you felt that 4-per-

—
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v :#¢ unemployed was really practicaliy no structural uremploy-

ment, that there were roughly as many jobs open as there were uii-
__employed. When we get. to 10 percerit, you have roughly 10 people
_"loeking for work for every job. T . _ T

Ms:-ABRAHAM. Right. e
_ Mr. BEDELL. One of our witnesses! yesterduy said that if our GNP
only grew at 2.3 percent, we could have 16 percent. unemployed.

That would miean a tremendous amount of cyclical unemployment
-based upon what you have seen happen. It would mean that we
would still have a tremendbus number of people for which there

simply would not be jobs available; even if they, couid train or .
adapt to thosejobs. -~~~ 1 o oo e
°  Ms. ABraHaM: I haven’t calculated what an unemployment rate -
‘of 16 percent would imply about job availability. There might be 15
or 20 people per job. - S LT e
- Mr. BepeLL. We certainly .thank you very much for being here.
C,Mﬁ, ABRAHAM. Thank you very much, Mr. Chairman and Mr.
onte, . ] S - ' o .
[Ms. Abraham’s prepared statement follows:]
. ’ 1 v
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PREPARED § wm:uzn-r oF KATHARINE G. ABRAHAM, Assmm'r °nomssou, Swm

ScHooL or MANAOEMENT, MASSACHUSETTS INSTITUTE OF 'I‘ncrmoiocv

Pres Id'éiiﬁ Reagan has comme fited ofi DUMETOus occasions that his'
<

newspapers conEaIn many pages of help wanted advertising- Implicit ) .

- in these covments is the conclusion that someEhIng othér than a

currenc unemploymenc situation. Moot reasonable obaervera Will

already have rejecced this conclusion. my own research has convinced -

we that 1t is very far off the marwgindeed. Careful examinatiou of

" .the bast avai]able evidence has lead me to the conclusion -that, ‘at

. Ehé presenf Elﬁe;‘the numoér of uﬁemployed persons most likely

‘eiceeds the numbet 6f vacant.jobs by a factor of -ten or more. It 1s ° .

this evidence and its lmplicatlons that I would like to discuss with

ygu this morning. 7.
- g
Job 6§€§n62;§ara ! .
. To resuIve the important quesEIon of how the number of <

available jobs cempareg Ich the numbei of péréons Eéeking work, we

need informacion on both unemponmeng and job \acancies. The monchly !

of approgimately 60,000 houseboldspcoucerning their labor force

activities and other matters, provide us with-excellent data on - : -

©31l8iz 0 -84~ 12 SR Lo
o o v Y8 -
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to provid- us with comparable current data on Jsb vacanciess

xndeeQ; we l;;;_inf’fﬁéiiﬁﬁ ot @ost aéﬁééta of employers’.
demand for labor. Until qulte recently, information on hires, quits
and leyoffs in the manufacturing sector.was collected monthly; the
Burvey: t’hﬁ[/'ﬁfi'ﬁiééé even this relatively limited but éiill usefui
(nforwst toy was discontinued in Decembi: f 1981. It secms clear

that better data on employers' labor market needs could considerably

the purpase of collecting such information. .
Y oa 1 1E unfortunate that we currently operate no ongoing
Jot vavanev survey, U.S. and Canadian éEEiB}éEé’ﬁégg‘pEovidgd asabla
joi vieanes data in connection with six pilet projects and /
luiper-tern survey efforta since the mid-1960'8: Thse sources of
dotu can be used to estimate the Job vacancy rate associated with
alisut how the number of avallable Jobé compares with the number of
anedployed perdons at tlie preaent tipe.

e six usable sources «f job openings statistics cover the
tilteutap tlme periods and areasi (1) Ffor selected U.S: cities

Tepresenting approximately 25 percent of the nation's £5Eal

~mployment, v have vacancy data for each of three dates From late

P4hs o Apell 10661 (2) natd{onwide job vacancy data covering the

- ‘
LLW‘
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vacancy data have Been produced In hi coﬁéiﬁ sinice Jaﬁuary i§76; &53

ylelded 1976 and 1980. da:a covering four states; and (6) Canadlan y

vacancy data were generated from the start of 1971 i:hi:tiiigli the end
1978. *
These sources of job vacancy data have-received less attentio
than I bellave tliey warraits iérhaps' the primary reasen for this .
neglect is :ha: the existing joB vacancy dat ta are ﬁiééiy Eéi;gvéabﬂ
underktate the true number »f ivallable positions: Some have arguec
that there were substantial numbers of - discouraged vacancies” (1ob
openings that employers havc given up rgcrui:ing to Fil1 because thi
have been unable to locate suitable applicants) that the published
job vacancy figures missed. Others have asserted 't employers ari
often willing to hire well-qaalified individuals .. the street eve:
whei they hive no specific openingss SEI1T others have levied more
technical criticisms against the extant job vacancy data; f£or-
example, arguing that the firms participating in tfxe various survey:
tended to have a below-average \}éééi;éi rate and that a more
répfeséniaii;e sampling of firms would have produced higher Vasancy
estimates: An iﬁﬁéf ant ﬁéff of my réseéféh effort haB been to pul
topeslr all of the relevant information bearing on these possible
problens and on every other possible problem with the existing job
vacancy numbers *hat I have heard mentioned. I then used this

iﬁf;;;;iias to “correct” the published vacancy figures. Whenever

there Qas a ques:ion about how impo tant a particular source of

potential understa:ement in the vacancy numbers was likely to be, 1

asqumed that ft was more impor:ant rather than less importan: in
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making my corrections. FurthermorE, I made no efforf to adjust the

published f%gures dovnward to Eaké iééaﬁ" of p ssib’e sources of

oertainly too large rather than too small.

AS a check on the reasonableness of my corrected job vacancy

numbers, I also performed some other calculations using a quite

different approach, fhb.job vacancy éﬁfiﬁiféﬁ ééiivéé via this

alternative approach were reassuringly consistent with the estimates
%

oBtained using the approach 1 have described here.

The Unvmployment/Vacaucy Relationship

The éé;;eéied job vacadcy dafa fﬁit i EEVE abECiiEéd ébﬁ?é

various job vac

obtatned against unewployment rates for the same time periods and

arcas makes 1t clear. tha:‘there is an inverse relationship between

- jch vacauey rate and the unemploymen;mzﬁté Hen ﬁﬁéﬁplovméﬁf Is
L i .
low, oo _oyers tgnd to have many vacant jﬁbé; . rﬁéﬁﬁloyﬁéﬁﬁ iﬁ
L. cEplovers tend £6 have few vacast Jobs, 2 ~x*stence of such

a relatfonship makes good fhéateficai sense: Figire i shows ihe
g"nerar.éhape aof the unemployment/vacancy relationship. If if zan be
assumed that the unemployment/vacancy relationship in. the areas where
vicancy d. 'z have been collectedlrough;y mirrors Ve
ﬁiéifaiéﬁéﬁi/i}éééﬁé} relationship- fd the U:S: a8 & wholi- Ejii'i 1f ig

% be-dstermined whether and-how this relationship hus changed over

ancy SUTVeyS.. However, plotting the job vacancy rates.-
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time, my data can be used to Bupp

of jobs available today Compares to the number uf pe:2omd sesking

"FIGURE 1. The Unemployment/Vacancy Relationship

. . s
Vacaney |
Raté
i )
y?
\‘
Unetiployment
Rate .
. . “

The Nukiber 6f Avallable Jobs
Straightforward caiculations based on uy vacancy and -
 unemployssat dats suggest that duting the last half of the 19607s;

wher the unemploymant rate hovered ;iiﬁiﬁ.ﬁﬁél3;5 percent to 4:0

period that lucluded three recessions aud produced an average

by
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unemployment rate above 6.0 percent, there were probably an average
. . -

As of April of this year, the unemployment rate stood at 10.1
percent; Over 11 millfon people were without work and seeking a

. R R v _ _ B .

job. My calculations suggest that the number of unemployed ﬁé%ﬁlé

currently exceeds the number of available jobs by:mere than-a facter

éf:féé. This Cbﬁbiﬁsibﬁ holds even after an adjustmept is made to
tradeoff may have ;§£§éﬁéa (in terms of Figure 1, shifted to the
northeast) over_the past fen years. That is to say; &y estimates
tudieate that ﬁ;é; emplpyers ats carrently 1n a ﬁaﬁifiéﬁ #hare they
would like 16 hire only about 1 willdon Eaaitibﬁéi:ﬁatﬁété) at the
same time that -there are more than 1l milljon people unemployed. B
FQeq 1f every a;aiiaﬁié.QéééBE job could be fliled instantaneously by
an wneaplosed person; we vould have achieved only a relatively small
reduction 1o our unemployment conuts - v

_ .. 1t should be remembered that the job vacancy numbers upom which

this conclusion is based were viiy genercusly adjusted upwards to
_ 3 8 |

" take account of 55551?15 downward bias. Let me also note that-the

official unempiuygéxi;:

who shouid arguaﬁi? be éoun;é&. If the curreat ofiiciai i&éﬁiié&ﬁéﬂi'

"
o)
[
1]
b

were adjusted to reflect a part time/full £i:~ distinctlon in
both heits woeqed and hiours desired wd fo reflect the uumber of
"di-coiraged workers” (perssns who would 1ike o work bat have given
(5 looking), It would-be alicst L7 percent larger. Thus, I gy hiave
éggggggggg the. number of vaaxnat joBﬁ,iﬁ&lhﬂ&ééété%éé tﬁé number bf’
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persons needing work. This means that there &dy well be more than

- teu people availai.: to f1ll every vacant job.

-

éonc{[usions . ~ . ’, .
ﬁy fiﬁéiﬁé Eﬁﬁfgfﬁé'numbéf,of unempibyéd'ﬁé;gaﬂg ?é; exceeds
the .aumber of ayaiiabie jobs has extremely important policy

-

" implicatilons. 1 would uot like to argue against increased investzent
. e - -

in weil-designed training programs of apalnst other measutes designed

‘to improve’ the matching of unempioyed workers to.avajlable Job
operiings: Such expenditure may weli-be appropriste. However, the

~evidencs I nave pieséﬁﬁéd &oeé indicate EEQE; on thelr own; these

measares can have little impact on thz overall unemployment rate.

!ﬂ\\
'- .‘\ . -
Jv‘ !
o "‘.i.
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. Mr, BEpELL, Our next witness is Prof. Amitai Etzioni, It’s my -
pleasure to know Mr. Etzioni, and we appreciate you being here;;
Professof."We’re anxious to hear your-testimony. ' ,

' . TESTIMONY OF AMITAI ETZIONI, PROFESSOR; GEORGE
_.._ _ WASHINGTON UNIVERSITY R
 Mr.. ErzioN1. Thank you, Mr: Chairman:. Thank you. Congress-
man Conte, gentlemen, with your permission, I'd like to submit my

statement for the record, and just highlight some of its main

points, - i
~ Mr. BepeLL, We really encourage you to do so, and it will be
. made %?rt,of the record. = . - . o _
 Mr. Erzior:. Thank you: My main argument is'that we suffer; on
. top of all the other problems which inflict our economy and our so-

ciety, from a tendency to. oversimplify matters; and rely on hype

which substitutes for thinking. In_ part, it’s created because we
have a big townhall meeting, known as_the electrenic viilage;, in
which most things have to be summarized in the evening news in 1

minute and 10 seconds, even better if you can write it on a bumper

- sticker. One of the most recent slogans which substitutes for our
. serious thinking is the notion that we’re going to close down the
basic industries, and become a high technology society. =

it needed more popularizing. But first of all, there never was in
midern economic history a socizty which did basically one thing: In-
Switzerland.they tried to do that for a while, and just earn a livjll',jhig

wateh-

by making watches. Then Americans came with the digi
es, and Ewitzerland had a big problem. -~~~} =~

In_effect; the record shows that societies much smaller than ours;
much simpler than ours, by a factor of 10 and 20, in order

to sur-

vive have to adapt to change in circumstances, in order to|accom-
_ modate the variety of people and skills they have to maintain a
large variety of works, businesses; and pursuits. 7
Indeed, if you look beyond the headlities at the m

L , if you look beyond the | ¢ reliable
data available on the subject by the Bur~~* of Labor Statistics you
see two things. ¢

“lking about the met iU t6 35 ye.  don’t hold for those who

tl..in they can predict w ~+ ' o»nd thet. We talk abrut a very
slow shift of the oider of 15.:g1.ude of a three-gw. <"t of 1 percent-
age a year in the ccmposition of the labor force. ~~ = =

Now; a three-quarter percent shift is important for the human
_ being invclved, and the hur:ireds of thousands of joba involved.. But
°  there is a world of difference betwegn thireéquarters of 1 percent a

year, which amounts to 6 or 7.percent over a decade; and that
notion wz_have of closing an industry, cc line of industry. a whole

sector, and shifting most everybody tc high technolezy. =~ =
__Another reason we cuine into this confusion is because, we con-

- fused percentages. calculated on a base as distinct for the actual
n:oberofjobs. ~ - — L
_iei me explain this poiats#f I may. People talk ﬁ%@]fgt, the fact
that tliere are 50,000 jobs in computers, and they're goi

at | € 50,00 bs, in- computers, g topgo. to -
100,000, or a 100 percent increase in the number of jobs’ avaiiable
in C@i’i‘ipiitéi‘é._ ) :

18
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_We talk about the fact that we have 3 million secretaries, and we
‘ shall need another 600,000, as = 20-percent increase: Therefore; the
<..- headlines capture there’s going to be 100-percent increase inicom-

- puters, and only 20-percent increase in secretaries. But there are .
going to_be 600,000 secretarial jobs and 50,000 computer jobs. .
‘Indeed, the category most likely to go over the next 10 years is the
unglamorous nonheadiine grabbing janitors and sextons.
The State of Massachusetts, which has often had adopted as an
example jor high-tech State, has 9 percent of its jobs in high-tech.
And that is, first of all, in the simple State of simple prediction,
where the jobs are going to be. There are going to be many more
jobs in health than in computer programing in the next 10 years; -
or next 20 years; by all predictions. ‘

~ Now, another question is our relative advantage compared to
other countries. R
. Peter Drucker, and o!iiers have argued, that we should let the
basic industries go to Taiwan and Korea, and to the countries with

cheap labor, and we will concentrate ou doing high-tech. Behind
this there’s an assumption that someho's God divided the world .
into peopic who have a title to high technology, and the others who |
do the biae tollar work. But that’s not quite the way ‘it works.-

Japen, West Germany, France, Britain, israel, Austria—and I
could name a few.others—all want to be and are in’d high-tech
business. To our dismay, we just learri but we have to face the fact
‘that Atari, the symbol of high-tech in sorea circles, closed some of

its plans in California and moved to Asia; because it turns out we -
have no monopoly, or_even special reason to believe that we necei:-
garily do better in high techuology than in other works: o
_Indeed if you look where we have comparative advantage, it in-
cludes for instance coal. Right at the moment this is not (at the
depths of a recession in oil glut) very mucli on our mind. But there
is.no doubt that if tbe world economy will go again at a reasonable
rate; and if we kezp_running dowh and deplete the oil reserves, -
_there will come a point—it’s difficult to predict exactly when—we
will Lave to turn to coal. Unfortunately the other source of energy,
- as much as I like it personally, is solar; and it ir ~ot going to pro--_—_
vide in the short run, and jn the medium rur, a i. - jor replacement

ggij%gjlf(}bal is a grubby, dirty, blue collar; non-hign-tech business,
asically. e
~ The next point is that things have to be transported, and despite
all the recent science fiction, Ud like to be on the record as stating,
that whatever happens in the next 10 or 15 years, we will not
transport grain from Iowa, or coal on laser beams, or on satellites.
We'll contin®  to need things such as railroads; or trucking; again .
not a high-+ . business. - - -
Icould sp d the rest of my time just listing the important facts.
" We will cor’. .aue to have a inix of pursuits, a mix of businesses, in
short; a muititrack society. I'm not ignoring the fact that there will
be some shift; and there ought to be some shift, into the high-tech
industries: S L T
It will be roughly of the magnitude three-quarter of 1 percent a
year, which is not small: And I think programs should be there to
take into account that shift. N
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_The only thing I'm warning agsinst is < simpiification of
heving the picture of an closing down zerlain ;nduscries; ond de
lzig;elyfqnel;ind of buiiiness, computers, aud biotsech: =
- Finally, I'd like to_call attention to the fact ik :* asidc froin the

'geheral macropolicies; I'd much rather put interest. rsiee icwn by 3
percent, than anything else. Given the option, if I hsa *3 36 only

_ ‘one thing, redr-ing the interest rate by s percent wouli do more
for everything we're talking about, than ail. the other problems

- combined: The others shoulg come on top of it; »f ccurse; but not
instead. -~ - .~ - . - ; o -
But we also need to tie our macro and microeconor:ic policies to
our trade policy. Otherwise, we’ll be thrown by our comipetitors
“from one _end of this thing into anither, according to.wliat they
target at the moment. SO . . . :
Let me just close on one example: One of our best and most suc-

cessful industries; which is neither high nor low-tech; it's middle-

tech, is the maniufactiire of major airplaner. I'm not talking aboiit

the small ones like Cessna; but m talking about Boeing. It’s very
. important for ‘us because we're very good_ut that, and it’s a very. :
iz-portant part of our national security. This is one industry the'
Japgnes’g,are,;ryin%r to knock out of the markef. over the. next 10
yeers, and they've been spending an increasing amount of billivnz
in-that direction. - T - e
What should be learned by this is we're paying for thejr d:fense,
very largely. So they’re undermining one of our major defense in- «
dustries; while we're paying for their defense. =~~~ . -
In the longer run, it’s inconceivable to have competition where
we keep handicapping ourseive. »ud at the same time pretending
that we're part of a_free trade g ue. We don’t play by those rules;
the other sides don’t play by {hose rules, and. unti the ideal world

of free trade will be achieved, and I pray for it like everybody else,
they have %ojrecognize the fact that there will be a managed inter-
national division of labor, rather than one nature will take care of.

-~ "In that er'oc'essl would very much think we should sit down with .
* Japan and say; _“Look;, -either each one pays for their own defense,
lei’s say, T percent of GNP each, or you not enly will not under-
mine gur military indiistry, bit you’ll help underwrite it. Then we
can have free trale” - - b e

__But short of that being the case, we have to put together meas-
ures to_proteci ovr industries for the period of rehab;!:tation, rein-
dustrialization, restructure, until they're able to compete-on their
own feet; and ot try to_keep adjusting so reiraining and unem-
ploymerit problems, to whatever _our competitors happen to target
in a particular year. Thank you, Mr. Crhairman. . . .  --

_ Nir. Bepewr: Thank vou; Mr: Etzioni: You have hit on something
that impinges upon this study we're trving to make, and that is the
international situoticn; and the ability of the U.S. to compete
‘world_markets, including. our own here in the U.S; and how that
naw_affect our employment. Were you‘the one who told me thai.
the Japanese had bought Rolls-Royce in England? '

Mr. Etzioni. No; but I'm sure it’s true. -

 Mr. BepeLL. Somebody told me that, and they’re expecting to im-
- prove those aiiv.- aft engines to where ib-; wii. be competing with .
General Electric; ixa't it? - y
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“Ar. ETztoNt. Yes, - - .
Mr. BepeLL. That builds them here? We were going to see much
more comp<tition than we iizve seen in the past. In-that regard, it
may {it into what you’re talking about with regard to the total air-
craft industry: . ==
One of the questions . have asked is whether or not.the U.S:

firms are goiny; to automate sufficiently and rapidly to.remain com-
petitive with the Japanese, Germans; and others as well. Do you

think they will? =~ = T Ll el »
* Mr. Erzion1. Well, at the moment it doesn’t look like it. We have
at the moment excess.capacity in robotics; rather than people
lining up to buy those we make or import. _ L
"~ The problem is that they are rather expensive in capital outlay;
and that we have become somewhat like “arunderdeveloped coun-
try. We have a surplus of labor; and shortage of capital. We used to
associate such situations with India, and Panama, and we used to

scoff at the Indians when they used to build steel mills with hand

baskets: We said they’d never heard about a crane, or a tractor.
__ But for the Indian economy, the logic was; hands were inexpen-
sive and abundant, and there was a social purpose in putting them
to work. while the machines were expensive; We' face a similar
problem now. A IR ) )
. What high interest rates mean is that cupitdl is expensive, when
a corporation faces the notion of throwing out its old assembly line
and replacing it. By the way, parenthetically, there’s very good evi- -
dence to show that if you want to get the benefits of those comput-
- erized machines—that’s all they are—it’s not good to renlace one
element; yoii' have to convert the whole system; then you get your .
real benefit. - . e o
__It's an extremely expensive proposition. So. given the shortage of
markets. because of the continuous slow and sluggish national and -
international economy, and ‘he continued uncertain future of mar-
Kkets, corporations; on an_average, are not quite rational; not logi-

cal, to make major capital outleys, ~~ -
__We have seén in the last 2 years—these are supposed to be the
. years of economic- recovery—a cancellation of inves:ment prée: sumis

in robotics, and otherwise. And we have less of s capital c¢otlay

than we had before 1980. And so unless thiz turrs around; uniess
capital becomes more abundant, and less. expensive, I don’t see cur-

porations being in the po:ition; most of them; to make major out-
lays to renovating any area, including thisone. @~
__Mr. BeperL. I have the impression that it’s noc_perticularly s
shortage of capital at this time; as the cost of capital,.and the vari-
ous opportunities for investment of capital where it may mske

more sense for United States Steel to buy oil companies, than 1t
does to modernize their steel plants. Is my thinking incorrect in -
that? _. . . Lo ] -
© Mr. EtzioNi: Yes, it’s absolutely true. A shortage is reflected in
the high cost. When something is abundant; the cost comes down;
and something is short, the costs go up. 30 there’s a close conne~-
. tion. Shortage doesn’t mean it’s not avrilable at all. So the high
cost of capital is the factor. S R S
__There are other investment opportunities which are more attrac-

tive: Again; unless we want to nationalize the ecor iniy, or “start

7
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having what I would personally prefer; but I think it’s politically
unacceptable, is managed credit. Then we’ll face the fact that as .
long as a free économy, when United States Steel has money, it
goes and buys what makes more sense in the free market. - .
~ Now the reason they could buy oil was we had a recession, be-
cause then you could buy the stocks of the ,com(f)any,;,.ana in that
way get control of assets at lower costs than building them. Recent--
1y we have many fewer of those mergers. It's nov secause-of every-
thing being brought out, it was the stock market being up. You no
longer.can play that game: IS
So I'm not as worried as some of my colleagues are about this
merger binge: It was largely a symptom of _a depth of the recessioi,
ecline, once you return to a normal economy. - '

and largely decline, once you return to a nor:

Mr. BepeLs. If; indeed, we do not remain ¢
markets, and if indeed what we see is moveme
one is more and more loss of world riarkets ti

peiitive in world
wo directions;

f world s 1. competitors.
Secondarily,. more and more of a moveniént . .iniufacturers a
. way to get cheap labor simply because they Li# i automated in
that directionn. Would that significantly impac: ::ii1 your projec-
tion that they're not going to see much of a change in the labor
requirement? Do you believe that what you say would be true, re- -
- gardless of whether that happens? R . S
Mr. Etzionl. It could move ciar an eighth of & perceniage, bit
not much more. One has to remember that these high-tech indus-
tries are not labor intensive. - . _ . -
~ Mr. BepeLL. We're not talking about_high-tech industries now; I
don’t. think. We're taiking about whether we're going to be com:
petitive. L - o
Mr. EtzioN1. Oh; I see, generally.

- Mr. Bepenu: In other types. o
going to become uricompetitive amd rIove more of our work over-
seas to whe: = there’s cheap labor; because we have not automated.
Mr. EtzioN:. I'm sorry; I misuncerstood the question. .
_ Yes; though I would 2xpect under thcse circumstiances we will
“grow either more protective> we at least will not become very de-
pending on export. We are now up to 12 percent, but. we used to be
only a 4 percent export society: What people keep throwing at us
and saying is to be a trade war, everybody is going to suffer. That's
true, bot we will suffer Jees thanmost. =~~~ .
~ So unless the other countries will be m~re accommodating to
open the market at their farm products; because we are very § ood.
We are very crmpetetive in farming, as I know you know. We keep
having this notion that we cannot. hack it, ,@ﬂ,d?ﬁnit’eg losing.
don’t think that’s the complete picture. G~e reason we- on’t-hack
it is because they:play by two sets of rules.- I -
. For instance, we have a tremendous advaniage, like importing
farm products from Japan,.and they don’t let us do it -
Let me just give one example of how extreme it is. A few months

‘manufactiire, or whether we're

ago the Japanese Prime Minister was here, and he ragueed the tar-
iffs on the importation of tobacco and cigarett~s.to Japan. And 3
‘weeks after he returned home, they increased the prices; by the /
same amount; by the v~ -~ S

'~ How can_he dc that’ Because Japanese tobacco and_ cigarettes
ave handled by Goverii.veni. siciiopoly completely. So; he reduced

o

ga B B
s N



iSS'
tHe tariffs and he increased the taxes and _prices on the clgarettes

and we cannot sell an additiorial cigarette in Japan; they re 40 per-

cent above local prices:
-Now, when they do that t’Q our farm prodvcts and we Upen the

door to their VCR’s without limitations, then you -gee that it's not
_)ust a questlon of competence, though of course. it i8 a factor. So I

Lhmk what will happen if this squeeze is more, we will find the po-
fitical will to ernigage thiem on that level and win.

Mr. BepeLt. One of your statements was that you expected us to
usge considerably- more janitors?

Mr. Erziont. Yes: .
Mr. BepeLr. How do you arrrve at that pro;]ectlon‘7 Where do you

get your figures?
Mr. Etrziont. The Bureau of Labor Statlstlcs

Mr. Bepeur: Do you have a quéétxon"

Professor Relch of Harvard arguns “that vée should go into that

segment of manufacturing where the highest value added segment,

or proportion of labor can be used. We sesm at this point to nhve -
surplus of relatively expensive labor—auto workers, steel worRers,

and. the like: What comparative advantages do. you see for” the
United States if we go that directios:. partmularly in _light of the

ability of the multinationals to siizoly shift the wanufacturing

process to wherever labor is cheaper? =
*fr. ErzioNr I join most of my colieagues who disagree with Pro-
fessor Reich, that you can tell where there is a high value added.

He sometimes implies that industries come with a little sticker at-
tached to their smokastacks which éé{?é, ‘Here’s high value;,”” and

some other ones say, ‘“Here’s low value.”
___You cannot tell by the ifuture especmlly ‘because what's hlgh
value today may not be high value tomorrow. You cannot adjust
overmgnt o

_There’s an, extremely difficult; 1f fiot unpo‘mble, task. Just to
give one éiémple One of our most successrul industries at the
moment is -personal computers Well, 2 years ago, I'm not talkinig
about 5 and 10 years ago; this was not _expected o I'd like to. hear
much more from him how you. predict where the high value added .
33 going tc be, and I am worried about us aljusting to the latest

fad, only to find out that by the time we shiited people around,
that fad has gone and blown over. .

__ Now, to. the high cost of labor I thmk thers is a different issue:
‘I'd just like to separate the two. We begai. a process from 1.S.

Steel to Eastern Alrlmes, where I don’t Pmoy it, and I don t ccle-

brate it, but I think it's terribly _necessary. 'Thers are unions; and

;_nonumomzed -workers participating in major glveba"ks from fringe

~ benefits to salaries because they are cre reasen we ou* prlcec’ ou:-

seclves ip the international market.. .
. I'm afraid to say it, but the fact is that morv wﬂl have to A
in that direction. We will not be uble to afford inus zases in Vlagggj

cnd solaries, not only not being able to match pasi wages, especial-

ly ir: expensive iabor, but m effe~t have to, get back some of those

unprovements 7777777777777777777777777777
Mr. BEDELL: Mr. Ray 5> did you have any questions? .

y

[y
i



186 : ‘

. Ray. Mr. Chairman; Y'm sorry to have gotten’caught in an-

" other committes, but 1 really don’t know enough about what he’s

been saying at this time to. ask a question, but I hope to later.
Thank you: - . . o o . o
,Mr.,BEbELL., ‘We appreciate very much yuiur being here; Mr. Bt

© zioni. Thank you. ‘ L
Mr: Erzion:. Thank you.. L
[Mr. Etzioni’s prepared statement follows:]

7
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PiiEivA' i %Anmxn'r OF AMITAI ETziNy, FROI'ESEOR, (GEORGE WABHXN(-TON
o Unt zasnw I - .

It is technlcally wrong and péIiExcaIly unwise to suggest

that the Unlted States is transformxng from an induse€ iiél

" society into an information (o~ knowledge) or nigh Eééﬁﬁéiééy

Societv. To put it briefly Ei?éi, the statemenﬁs aboaé £he

suggested t*apsformatlon vastly exaggerate crends which ar

e

cant countLrtrends *esultlng from the need tc Sdapt to the new

energv environment, to shore up the basic ecanomic’ founda';ons

(t relndust*talxue“), and several natlonal secur ty ! rfx hfa~

€ioi’i§. .

dxsregara Eh E_;he .ra@Ltlonal constltuenCLes are, and will

continﬂé'ﬁé bé, ééi COnSEltUenCles of the Democratlc Par~y, -

constitoe-icies whi h ﬁééd--and deserve——to be repre=en ed by

Theeboat -Industrial Vigiaﬁ; The ehd.of industriai society

is Qiééi? éféugéted. One of €h& MGSE common llnes of argunen*
.
'Eﬁﬁé &a follows: We startéd 8s a fEf” ng sécléﬁy, so6n trans-

fo*med Lnto an industrial one: We are now wéII iﬁﬁé the next . s

tran:formation, into the post-induszrial socisep: Already; €he
&_—.

~o

manufac uring sector employs only one out of every five Amef‘éé'

n T T~ .
- B

most HQ;k un\servicesf ‘and the most ;apxdly growxrg services

.are information~based. ‘e ﬁé;é from- manual labor arn: ﬂPéIIng

With objects—--to deallng with symbols and words.

-

s
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The way this 1s typically hyped up in the media is
reflectad in a front page Wall Street Journal column undet
- - . % —
ths title: "Information Remolds U.S. Economy® [(Febrgary 23,

1981). It tells of "a trend as fundamental as any ever to
have transformed the U.S. economy--the swifch to an infotma-

I S e R S
tion economy from cne based on manufac¢taring.® Similarly:

Johi Halsbitt of Yankelovich; SKelly; and WHite paes i€

“ciatiy: "the Dost-industrial Socfe€y IS an information .
Y 7

society.” peter F. Drucker feels that "America cannot main-
tain i Manufacturifg base resting on traditicnal manual work

ifd worrers® and hence predicts/sugge hat the U:$. will/

SHould "Shife" its l1abof intensive glem@WEks to developing

hitions. —Alvin Toffler made post-industrialism the Third

VWave, to sweep all in ifs wake.

professor FiM: Esfandiary; author of Telespheres,

writing in Los Angeles, reflects well the oversell of the

o

w

pel

E-industrial thesis: He reports that "powerful forces
revslationizing Iife on this planet,” that "we are leap-
_ . Ll ____._. IS
fatr beyond the context of industrialism;" that "in the

r

[]]
1]}

o

f

[Te]}

age of international telecommunications ‘far' and 'near’

are not overdone; maybe his 1980 conclusion will do: "we ¢
are goimg through a time of spect¥cular growth.”

»
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B

s Buxldxng on this view of historical ‘trends it is- ,further

”Ggg”sted that the U. S develop an industrial policy to dis-

ﬁinq&ish beﬁwéén indusErxes which are deemea to be future- 4

or nﬁea~( wInners ) and others, found to be mxred in. the
p’si (7Ib§éi§;i;- The wxnners are to be endowed thh publxc
’

sapport (tax benéfits, credits, etc.) to be denied to the
- JRES o B .
losers: while different IIsﬁs of potential winners and loser$

Duters) ragks high; if not at the ﬁép éf m6§ﬁ ﬁinnét 1i§E§;

and basic manufacturxng industries are often pI ced among .
’
the losers.

The Actual Pace of cs;ag;. It should Eiféé be noeea Eﬁaé

ggaééi}4§54££4é£4fé§ééfééégfékéé place. For instance, over
20 years (1959-1979), manufacturing in the U.S. declined from

24.1 percent of the labor force to 2Q.6 percen-, or an average
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\ average annual rate of 6;3 percefit; and €héy are expected €6

31-912 0 -.84 - 13 e
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B o L . - - e s .
rise some more--2.4 percent over 11 years (1990 ws. 1979).

_thousands of people, the basie picEare is not one of closing

( wWhile it is"true that each percen §§ poinh represents ﬁShQ
. e

# down of cne business and 6§éhiﬁ§ of a; new one--"the way cars

\ replaced horses and biggi f@s"--bgt a very gradual change in

\_ﬁe total busxness -mix. ’ .
ft follows that while ,if might well be worthwhile to invest,
5 encourage, and p’réiﬁbﬁ’ rising; “with it;" industries, it is

neither practical nor de51rabIé to 1gnore the older ones.

‘amployment, $r&5dGcEion; and expork. AEZEE all, even agri-

cdlturg

;person would wxsh £G Ero’é cut. iﬁ 1380, for example, the U 5.

(\exported 541.3 billion in agrxculcural products, aCCOunt1ng?
N\for 19 percent 5f all U:S. exports.
It should alsoc-be noted chac part of the pro:ecced Shift

is tHe résult of statistical redef1n1t10n, not economic trans-
M "l

Edrﬁétiéﬁ: Eﬁus prlntxng and publlshxng has been redefxned

as information; rather than. the way it used to be--manufac uring.

Eampaﬁ fs are defined as a knowledge industry Ear excellanc

creasin eg 3 matter of roucxne manufacturing. Thé new rising

fobotics 1ndustry is the groducc of.new knowledge Eqﬁ £H& "arms®

and ;Iegs“ and bodies of tne robots, are not made out Y symbois

B3t cranes; metal beams, and such.

¥
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" Important Countertrends and "Counter”-Considerations. .The

i~ e i

~r

post-industrial, theeis draws on a tri-sector view of the economy.

Accordingly, the primary sector is agriculture-dnd mining; the

secondary-—manuEacturing; and the tertiaryy/eervices. (Hore
recently a-diftinction has been drawn within secrvices, between
requlat services and knowledge-based ones.)

‘The primary sector is expected to shrink first and most, .
the manufacturing is the next "to go," while the service
sector i5 to be on ths rapid uptake. The fact, thoush, is
that the changed energy conditions and the neglect of tne
ecénomy’'s infrastructure both require and are achieving a

rededication of resources, not only to the secondary (manu-

‘facturing) sector, bit also to the prifary sector, especially

.ﬁihing. It is already a growing secfor and one expected to

be larger in 1980 €nan it was in 1979. The same holds

t

for conctruction. .

) o o oo : -
Above all, while the Knowledge sector grows--the*shoring

af€ertion to basic. sectors that

ol

up of the ecoromy require

e Eééﬁ;ﬁééi;:>§i<?ﬁé ars not about to be replaced by know-

ion €hat people will use picture-phones, conference calls;
and data-phones instgad of travel is highly simplistic. If

such technologies were to replace 25 percent of travel by 1990,

they would have captured much more Hf the sector than any

_ ." Q
A
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tsasonable projection aiiavﬁ. More €o the point; eravelling
by pecplé 1s 1855 CeHEEAl €5 Modetn economic transoor{ation
Ehan that of raw material, semi-finished go5ds; -and products:
"Cost; geatin; and seeel Will not be communicated over telephone
lines or by satellites: They will require modernized pores, .
i€t

/ objeoct-industries and ‘blue-collar jobs. Much the same must

be said about the work generated by energy conservation.
L] .

Within defense, the "industry"” most likely to grow in
e M
the near future, the lacgest amount of resources 15 cléarly-

- committed--to hardware. There is an important electronic/

knowledge component, and it is rising, but battleships, @pnks
Moreover, it is already widely Held that too uch investment

v

ERIC

Aruitoxt provided by Eic:



193

,.
e
-3
-
[N
3
e
pog
3
-
—
-
-
{5
"
.
<
PY
.
&
N
AL
-
3.
o
w
1oy
3
0
P
po o}
o
31
P
o
o
al
[*H
EN
o
-
jo
al
[
(o
ol
Qi

/' and concentrate on high-skill.ones i5 similarly a combination
5% & partial fine insight with\a,dangerous overstatement. It
tEUS that in an abstract world, in which each country de=
itself to producing whatever its "comparative advantage"
and €6 eXCHANGe itS Products With Othets in an

d free trade--all would benefif. But the reality
SHE 1§ ore S OPEC; Soviet and :Chifese
€ S6 hidden, deliberate gnd unwitting

in Japan and Europe, and elsewhere. To Eollow

abstractions (comparative advantage and uninkibited tride)
- a5 .
s would have disastrous consequences for our less-skilled workers;’
ihc}sé numbers are being increased by massive {mmigration:
The notion that we can take our less-skilled vofkers andy

77777777 in high-skill jobs is all

ERIC
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retraining, ard improved tools for matching people with jobs.
. But we should not delude ourselves that we shall be without-a

sizeable low-skill seQment of ‘the labor force 'in the foreseeable

future.. And they will need jobs, 5: they will swell the social

dosts very consxderabﬁy . - . . B
Nor is it clea:’;t all that if we were to "export" our low—
skill jobs, we would not-!ace SEber countries better suited to
do high-kill jobs. Then, the U.S. might be found "most suited"
to produce Coca-Cola, hot dogs, short-order cooks, and litele *
else. Also, services tend not to generate much of a chain N
77777 ’

reactxon, in the sense EhaE once you have served a hamBuEééi'

' that does not create ﬁéii‘ly as iiiﬁél‘i Eaaiﬁiéﬁil \fléi‘)g as 56

a

_a-car., 'éieafiy; éﬁe érﬁéerta of comp;riéive advaneage and

free trade must be mitigated by common sense; -considerations
. | 6¢ national EEEUftey, séciai sensihi&iéy; and demand for

PéIinéZIIy; there are meide Democtatic constxtuencies

in the basic industries (auto and steel workers; for example};
and minorities and less affluent wbites (who often command

- lower skills and are less educated than the knowledge sector

;equires). ‘To write them--and their jobs--off, and to go o

;EE;gqgﬁ; college~educated, is nét a route to .a broad-based

political §£EE§.

[N
»
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¥~ | continue to be--a two-track seciety; with serong elsments in

\ industries need to be retooled and may bejtrimmed; the new

kéjéﬁ encouraged, but not one at the expense of the other.

~—Pegtunately, the twoindustries have éif{é}éﬁt needs; the
oldér ones require more infusfon of capital, the newer ones--

are shorter in human resources. Hence promoting one need

not com= directly at the cost ©f the other. Both provide

.
.
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Qur next witness is Ms. Leslie Loble who is with the

itions Workers of America.” We appreciate very much
re and for your patience? = . L

_ Ms. LosLe. No problem. 1 have with me Mike Dymmel who is our
Fesident expert in training programs at the €ommunications Work-

ers of America: 1 will be reviewing one of them later, and if you

have any questions; Mike can answer them. = ST
"1, too, like the other witnesses have a written statement. I would

like to submit it for the record and I will try to be brief in my sum-

+ Mr. BebkLn. Very good: [ would appreciate that very much.
TESTIMONY OF LESLIE LOBLE, LEGISLATIVE REPRESENTATIVE,
COMMUNICATIONS WORKERS OF AMERICA; ACCOMPANIED BY
MIKE iin_\,lJ\vIEL;. EXH)RT IN TR:\_!N{N(: PR()GI{AMS, CWA
Ms, LosLe. It is pretty clear, as we have heard testimdny already

this'morning and you heard yesterday too that we are on the verge
of a new economic era that deals with infdrmation and data and -
word_processing much _more than just pr ction of an actual prod-
uct. The members of CWA are experiencing this change firsthand:
A day hardly goes by without some new technology being intro-

duced into their working lives. The telecommunications industry,
in which most of our members are employed, is therefore both lead-
ing and exhibiting the technological revolution: Our whole concept
of telephone service, for example, is becoming rapidly outmoded.
When you and I call home for dinner; which is what we think of as
telephone service, it really is quite an old-fashioned idea. Each day

it begomes a smaller and smaller part of telecommunieatioris.
Today, communications is computer to computer. Information isn't
transferred by voice; it is essentially transferred by the beeps and
buzzes of machines. = = " o
This is an exciting and very stimulating phenomenon. New tech-
nology cangprovide many benefits to our Nation: Lower costs and
improved productivity could boost our lagging ecénomy; standards
of living can improve éll%Wihg us to enjoy more and better prod-

< ucts: .

- - _Technology can bring us everything from timesaving household

gadgets to lifesaving medical devices. In the workplace, develop-
ments in technology can improve working conditions and open‘up
new jobs: - - e
. +Perhaps not quite so clear as the benefitsare the possible costs of
technplogical change. The: dynamisim is both exciting and a little
frightening. There are huge numbers of our population who cannot :
begin to camprehend the impact of high technology in part because

- the inventors of the high technology have not even figured out how
. toapply ityet. . ¢+ v

American workers; including EWA members of cburse are not
just a little disconcerted by the new technology. They al<o see im-
mediately the negative and often devastating effects it has on their
quality of work life. ..

I would lik to review some of the consequences of new technolo-
&Y. . . -

201
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A common assumption about new technology is that it will up-
grade the skill requirements of existingjobs. =~ ®*
To a certain extent, it is true that new skills will be required; but

A M W A R A Ny B A e e T e

" sophisticated equipment like computers so far has proven_ also to-

have the oppusite effect. Essentially it downgradés skills. We have
heard a lot of statistics but maybe ®6me anecdotes could shed some
light on this effect.

‘It was easy ,10,f'eiii'§ ago, it was easy to-find an inside plant tech- .

nician in the Bell System who was familiar with all the equipment
and was capable of both diagnosing problems and making repairs.
Because of new technology, however, many technicians are not in-
volved anymore with hands-on experience. Instead, the problems
are identified on a-highly automated test desk whith directs the
worker to replace the faulty:piece of equipment -and it _is_usually
sort of a snap-in, gnap-out process that requires very little skill. g

" A related consequence of new technology is the transfer of highly
skilled and better compensated jobs' to management employees.

Rank and file workers who make up the majority of the American
‘work force_therefore lose the opportunity for future employment.
They are losing out on all the benefits of the high-tech era. A few
statistics bear this out as Mr. Etzioni related them to you. Three of
the fastest groying occupations.by 1990 are high tech in nature,
but in terms of the number of jobs, American workers can look for-
vytafd to becoming a janitor or a fast food worker or kitchen helper;
et cetera. :

" The consequences for the skilled union. member is that his or her

job is continually downgraded as new technology is used until he or
“she becoines a virtual automafon. But at the same time; however,
the challenging, skillful jobs are being shifted more and more to

 managentent employees: The opportunities of the 21st century thus:
- will be reserved for those already advantaged. :

 Meariwhile,the backbone of America’s work force sweeps-up the

pape}rl- refuse of high tech or serves the systems analyst his or her

lunch. S ~ S S .
New technology also increases the size and centralization of man-

agement control. Decisions that were once made by the individual
worker now are made by managers several levels removed or by a

computer which is programed to monitor and command. o

The telephone operator's experience is a good example. The
- modern operator is,continually paced and timed by a computer.
. She can’t take more than seconds to answer a service call. She
canrot spend too long at her machine-programed break or else the
machine and then management will come down on her.

The consequence for the worker is_that she or he suffers a great
deal of stress. The consequence for the consumer is that she or he
loses human and responsive and adequate service. o i

A fourth effect of new technology_is the replacement of vast
n.imbers of workers: . : o - o
_ The automobile industry’s experienice with this has gotten a good
deal of attention but unfortunately it 18 not unique. There appears
& widespread belief that emulating ihe Japanese model,:including

using robots to produce, will bring automatic success to the Ameri-

“
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and management loves to.remind us that robots can't strike; as if
that is the sole cause of the American car industry’s trouble.

_But the truism that robots cannot buy cars; te e}phones; or cloth-
ing shouldn’t be taken lightly. The introduction of new technology
wihich replaces workers creates tremendous’economic problems: un-
employment; excess supply, and underutilization of capacity, in

short, conditions ‘much like today's recession. This. raises what I
think is a really essential policy question: Are the productivity in-
creases really worth it if the Americap economy as a whole suffers.
. As new technology reduces the skills required of workers and
lewers: demands for workers in general, pay levels begin to fall.
".he position of central office technician in the Bell System, former-
ly a top craft job, 4 years ago was changed dramatically by the in-. -

- troduction of computerized testing equipment, Management conse-
quently _proposed lowering the pay level to 60 percent of top craft
compenghtion. After extensive bargaining; we got the final level of
80 percent of top craft: S o

The consequence for some 6,000 CWA members is that now they

are earning far less than 4 years ago and it is a direct result of new
technology. To help combat the problems of technological change;

CWA has implemented a number of what we consider rather inno-
vative programs. One such program, which is supported by our na-

tional training fund which will receive formal accreditat:on this
month; authorizes.the establishment of training centers inssuch
communities as Indianapolis; Phoenix; Los Angeles, and Denver:
These_centers provide training for a wide range of skills from
electronics to computer use and programming to human relations
andmarketing.'i‘gf training needs are determined by the union
locals participating’in the centers; usually in close cooperation with
area employers having CWA-represented workers. Our chief cri-

the employer company but of the industry as a whole. We hope the
training programs will allow CWA members to better meet the_
challenges of the high-tech world. Instead of watching technologi-~ .
Qélbl,é,k,illfsﬂ,iiébé go more and more to managerial employees; our
members will have the skills needed to compete. Our employeérs
also benefit; they get a highly skilled worker that is immediately
.productive at minimal employer expénse: - R
Our second program is the technology change committee. Our ex-

périence. with technological change in telecommunications has

shown that the unilateral introduction by._management of new -
equipment is ore of the most important underlying causes of the
problems with technology. New systems are brought on line with
little or no concern forot%}; human impact. Consequently; productiv-
ity falls, virtually canceling out any benefits provided by sophisti-
cated machinery. The only way to counteract thig effect is to pro-
vide for effective worker mvolvement in all aspects of the techno-

.-logical ‘process from inception to implementation and eventually to
replacement. - S . S
___The purpose of our technology change committee, which by the
way is in each of the Bell System operating companies, Western
Electric and Long Lines, is to foster a truly cooperative relation-

. ship between labor and management vis-a-vis technology. For ex-

. i s,
e -

-~

203

-4



. . L . v
. /

. 199 A

umglé;, one of the requirements is that management provide us
with at least 6 months notice_of a major technological change. This
gives_both AT&T and CWA the opporiunity to_analyze these
changes, assess their impact; and perh recommend alternative
means of implementation. = /. ,
. The.approach in turn’ will reduce the hostility and.apprehension
caiised by arbitrary introduction of tiéw equipment. If there is less
hostility, then there is greater efficiency adapting to a new routine,
with the agsociated effect, of course; on productivity and service: - _
~ Our. third program is the joint national CWA~-AT&T quality of.
work life committee. The genesis- of this quality of work life com-
mittee was a 1980 study which showed that job pressures caused by
oversupervision and techpological change could be reduced ‘tﬁrdnél
increased, participatipn. In essence, we saw that the controlling :

roach to.mgnagerhent was counterproductive.: In- the long run
human values 8upport economiic ones. All the evidence shows: that -
workers are highly productive if and when they are tregted fairly
and given the chance to contribute fully to their work. -
_ Unfortunately, managers,don’t always see this: They tend to .
focus more an the short ‘run and—there is no denying this—you.
can_always get more immediate production out of a worker by-
pushing him oY her and increasing control. ] L

‘The cost; though; of wotker digsatisfaction often shows up later
whers: that individual manager has moved'on. .. = _ . .

Finally; our fourth way of dealing with the effects of technology

-~ is the joint occupational job evaluation committee. Despite our ini-
tial skepticism about job evaluation, we entered into this project
because of a need to make sure that our members werg being prop-
éf}g@@@ﬁ@@ﬁ@,f@,t@it work. - - -4 -
_ Technology “has drastically changed jobs around the country. A

~ job evaluation plan will help us identify and adjust compensation.
where new technology has rendered traditional wagé, relationships
meaningless. Only with union:involvement we be assured that
our members are being paid for the #ncreased skill, responsibility,

and adverse working conditions that result from the new technolo-

gy. e
"I would like to focus & little bit on the public policy implications 8

of all of this. Technological change is already being dealt with by

- public policy and in fact a wide range of recent decisions are actu-

ﬁllfi fueling and pushing the technological revolution. S

_ If you look at the Reagan tax bill, for example, there are tremen-

dous tax cuts for businesses. They actually get d return from the

- Federal Government for investing in things like computers and

data processing equipment:. Similarly, in our Federal budget deci-

sions; you see that we have had large increases in R&D financing,

for example. But at the same time; the Federal budget has cut pro-
‘g}éﬁ{g;ﬁﬁigh _benefit middle or lower income workers far more
than R&D or corporate tax breaks. = -
_ Those programs, like employment training and retralqing, voca-
tional cation and basi¢ education; all. have been slashs ver
the past few years. Even the Reagan proposal to tax fringe
has a negative effect on the majority of American employees be-
 cause- it hits at something like employer-supported tuition aid
* which would give people the opportunity to leern new skills.
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“are just a few exagpled. But the Government must get into t

7 90q -
Congress_therefore must approach technological change in a

sober, careful manner. We fear-that we are in danger of rushing -
into this new economic era armed_ only with scanty and even ques-
tionable ,st;a;tj,sf_t_i%jjifd very optimistic dreams; axi"‘?:""tihg policies and
programs that it only are haphazard, but whicH only may exacer-
bate the problem; rather than improvg it. L

A lot can be dote_in_ the private sector and the CWA gﬁ%:érﬁé

act.
Everything from taxes to spending to trade and labor. laws should -
and must be considered. ot - ] ~
New technology opens up a world of opportunity and wé all
stand to benafit. But clearly there is a downside: If we are not care-
ful only a few will gain. For American workers, new technology se-

riously could mean continuing low-skilled; low-paying jobs, or even

for many permanent unemployment, - o

I would like to stress that our cautious appgoach to this is not an
attempt to throw sand in the wheels of progress: We in fact believe
that only through a cooperative and careful approach to imple-
ménting new technology can the economy reap its benefit: .
In closing, I would like to share with you a sentiment of one of

our emiployees. Ian Ross of Bell Laboratories recently said: o
We are being led by the technology of the moment and I think that we should

‘never lose“sight of the fact that technology should be serving people and not people

sérving technology. L
We concur wholeheartedly with this sentiment and we are work-

ing to insure it becomies a reality. Thank you very mich. -

[Ms. Loble’s prepared statement follows:] i
7 . )
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PREPARED STATEMENT Or Lesuk LOBLE, LECISLATIVE REPRESENTATIVE

COMMUNICATIONS WORKERS OF ﬁmmcx

Mr..Chairman, Members of the Subcommittee: thank you for this
opportunify €o testify on the critical subject of technological change
and its impact on American workers. -

is Leslie Lgble. 1 am a Legxslatxve Rep:esentatlggiof
the Communications Workers of America (CWA) vhich represents some
675,000 workers.in telecommunications, public service, cable TV, data
;rgn;missxon and _technology productiono, amotg other fields. Most of

our members are employed by AT&T and the Bell System.

Phrases like "high tech" and "technological change® are heard

more and more frequer Sly. these days. Everyone fiom polxcy-makets to

, educators._from_ economists_£o_stockbrokers arée. ptadicting huge

benefits from the introduction of new_technology._ The High téch areas

q;ngprggonomy,rxncluding the communications and #rvice sectots, are
projected for explosive growth rates.

vaaentIy we are on the edge of a new economic ara, what some
call_the_Information Ade. _Just as we _moved from_an «griculturally-
ny to the_industrial age, we are now ii_an "information
h_will take us_into an economy where Poducts_are ro€
produced so much as data is transmitted, processed and serviced.

The memB@rs of Cwl .are éipéiiéﬁéiﬁ@ Ehxs change Ex:& hand. 1t
often_seems like a day doesn't go by without some new techplogy being
introduced intd their working lives., Bell Labs churns _out inventions,

Western Electric manufactures them, the local telephone Cofpanies

*install them, and our members use them.

The teIecommunxcaExons lnausEry, Eherefore, is Bofh Ieaqng and
exhxblt;ng ;bg ;echnologlcal revolution. _Our _whole_concept o:

for example. _Tel.phodne
service hen you or I call home to check on dinner--is really yjite
old-fashioned; -each day-it becomes.a smaller and smaller part ot
telecommunications. Today, communication. i3 computexr £o6 _coppute-,
Information isn't transferred by voice; it's by the beeps andd buzz{g
of machines. o

Clearly this is an-exciting, stimulating, wondrous phenomenon.

New technology can provideé many benefits to our nation. Lower costs
and imptoved ptoductivity can boost out. _lagging économy. _Standatds_o:
living can improve; allowing us to enjoy more and better products and

~
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_Technology.can:bring us everything from time-saving -

services.
""" _In the workplace,

improve working conditions and open up

But not quxte so clear are-the possible-costs-of technological
Just as this dynamism is tremendously exciting,
N6t only is_the procéss of _change itself a.
litfle_scaty, but also_the technology itself. -Huge numbers of our_
population cannot beqin to comprehend the sefvices provided by high -
tech, in part because the inventors don't even know how to apply it -
yet. And American -workecs, CWA members among them, are not just a-
little disconcerted by *he_new €Eechnalody, theéy also see immediately
thé. negativé, often devastating effects it has on their quality of

work life. a
iif’ic‘i' OF TECHNOLOGICAL CHANGE ON WORKERS

effects.

_Our own_e: penence thh the Bell sSystem shows that on the
positive side of the ledger, new technology:

N
Expamis production- *

imprsves productivity
Enhmces compensation levels xnitially relatxve to job
derands .

Esses layoffs

ikes jobs easier

itn the Aebit column; however; the emetging high tech world:
Deskills ]Obsw

Denies emplo

Increases managemen: control

Reduces pay levels in. €he long run

Replaces_ employees with-machines  _ _____ __ _ ___
Negates productivity increases by. expandxng _super- 3
vxsory personnel and by creating worker stress °

') moy.‘.

rhe experience of.the teIephone operatoz is a. gooa example. .
Fi.tsen_years _ago most opéraftors used thée o6ld cotdboard--the. equipment
or.vhich calls came_ into the central office, were received by the
and then plugged into a cjrguis that carried them to their
Although that equipment .is still used in some rural
ratts of .our countty, it.generally has.been replaced by the
computéetized TSPS. {Traffic Service Position_Systei).. THis_ sysEem o
allows_for_the_elimination of local _phone offices;, Paces_the_flow of
calls to the individual operator, catalogues the operator's average
work time for each call, predicts the future #low of calls, and
schedules the operator's bréSEé. -In general, it welds the operator to
the equipment. Combined scripted responses that the opera
are required_to_provideé,; this_ equipmen: removes all decision-making
and hunan responses from the operator's job.

operator
destination.
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Workers are Deskilled

___ _A_common. assumption about new technology Is thaE iE wIll upgrade
the skill requirements of existing jobts._ To_ a_ certaxn _extent it's.

true that new skills will be needed. _But sophisticated equipment 11ke

computers so far has proven also to have the opposite effect: a .
downgrading of skills. . . - ' -

.

As_two stanford University econgmists, Henry u. Bevin and Russell

W Rumberger. point out, "The proliferation ‘of high technology _ .
industries and their products i's far more likely to reduce the skill i
requirements for' -jobs in the U. S. economy than to upgrade them. - -
,,,,,, Thg telgpbone operator, Eor example, needs Ear Iess knowledge
today to handle a_long-distance call than a_decade_ago._ She_or_he.
isn't involved with the customer, doesn't handle billing, and merely

monitors, rather than controls, the call p1acement process. .
-9 ) M
SihjiIai‘IY} €en . years ago. i€ was. .@asy €o. Find. an inside. plant
technlcian who was _familjar with all_the equipment and. capable of
diagnosing problems and making 'the repatrs. But becaus€¢ of new__
technology, many technicians no longer are involved with hands-on
work. - Instead the problems are identified on a-highly automated test
desk which dIrects the w rker to replace t e faulty piece of

skill.
Loss—efeeppeftuﬂ%ty

[3
. K relaEed consequence of Hew. Eechnology Is the transfer of highly
skilled--and _better_ compensated--jobs_to_management _employess. . Rank
and file workers, who make up the majority of the American. workfo:cg,

therefore lose the_ opportunity for future employment. They ‘lose out
on all the benefits of new technology.

\u. N ~

,,,,,, A feu statistics Eear Ehis ouE; Tﬁréétof,fﬁé fastest growing
occupations ate-high~tech—in-nature._ According to government figures

these occupations will grow more than 100‘ by 1990.

wOorkérs can_I1ook. fo'ward To_becoming. a janI oF,. cashIer, fast food
workef or kitchen helper.. These occupations will provide three; four;
five times as”many jobs by 1990 as high tech work.

-*what happens to the’ gkiiigaiggiaﬁ member, ggggﬁ thése

projections? His or her job 18 continually downgraded as new

techrology is used. @ntil_be_or she becomes a virtual automaton._ At

the same time, however, the challengfing, skillful jobs of the high

tech era are “shifted more and more to management empigynos . —

.- The opportunities of the let century thus will be reservea for
those _altready advantagad--aided by public palicy which, for_ egafmiple, ) .
stresses the higheru?ucation which not every future American worker

& -
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"will enjoy. _Meanwhile, the backbone of_ AmEIIC173 ugrkfo:ce Q;eeéé ﬁ;
fHe paper refuse of high tech, or serves the systqms analyst his or
her lunch. , ./

Management-Control- %ﬁtt@iigi . \ .

. New EechnoIogy aIso increases._ the size gng centtalxzatlon of L
magagement control., Decisions_once made by the indivigual worker now
aré made by _managers several levels removed or by computers ptogtammed
to monitor and command.

Z thé Gpecator's experience agali_ ig illgstrative. The_modern-day ?:
6perafor is_continually paced and_ timed~by-a computer. _She musn't
take_more_ than seconds to complete 'a_service call, or dawdle too long

at her machine-scheduled bathroom break eise the machine, and then

hxghe: ‘management, will come down -on- her. The. uo:ke: £has _

suffers a great deal of stress and the consumer ‘"1osés human’, and I
might add, responsive, adequate service.

control virtuqlly negate the positive effects of naw- technology. A_, _
.recent study demonstrated that sSupetrvisory hours. worked grew. from 589
million hours per year in 1947 €6 120.2 million_hours in_1978. :
Telaphone oparitors worked. 402.1 million hours Per year in 1947. but
this_ plummeted ‘to 177.1 million hours in 1978 because of the '

In the Bell Sy-temL we have segn this increasing management

elimination of the operators' jobs By technology. -lncreased - .
management control is exhibited by the fact in 1947, there were 12
operators for- every supervisor, but by 1978° Ehe:e wére more .

supervisors than opetafots.

,,,,,,, approach to management is called the
systems approach. It genetllly exhibits rigid and inhuman logic--take

the following sthtement by socioclogist Robert Boguslaw to a grotip of

systems engineers: . »

_This.technology-driven a \ageme

_"our immediate concern is the -

. exploitation of the operating unit
approach to systems design oo _matter _ -
vhat matarials_are used.” We must. take

N deqene:ating into the single-lided
analysis of the complex characteristics

of one type of sSystems materials, __

p namely hisan beings. What we need il
. an inventoxY of the manner in which

: hunsn behavior can be controilad, and a
- - gescription some of the instruments

which wiil help us achieve that

o

conEtoI. “If this_provides_us_ wi;h

80 that we can think of them as metal

patts, electrich! power or chemxcal

ERIC
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reactiona, then we _have_succeeded i
placing human material _on_the Same
. footingd _as_any other material a
begin to pr ed with our problems of .

uently
2.iJL__L___.__F_____;14=s____§£_i1J! R
memory capacity. But beyond a €his,
esign_their own
terigl 1s

Employees are Replaced
A fourth effect of new technology is the replacement of vast ____
numbers gf workers. The CWA_Study cited_earlier not only demonstrat

t contral_but_also_the steep decline in_empl

in_employment
of rank and.file workers. With machines doing the job there sitply is
no need to use humans. o K

| the automobile industry's experience with €hia phepomenon has_
gotten a-good deal. of attention.. There appears a_widespread belief
that emulating the Japanese model; including using robots to produce,

will bring automatic success ito the American car business.
_____Certsinly, there may be productivity increases, and management
ioves to remind us that robots can'€t_strike--as if that ware the sole
cause of the American agt0_industry's troubles, But the truism that
robo€s _can't buy cars--or telephones, or clothing--shouldn‘'t be taken
lightly. .o -

. The introduction of new technology which replaces workers creates
tremendous economic problema--snemployment; excess supply, under-
Gtilizea induatrial capacity: etc. _In short, conditions much like -
those of today's recession. This raises a critical question:. are

there productivity increases (which themselves are guestionable_given |

available data) really worth it if the American economy 3s a whole
suffers? '

pay Levels rall ) )
. As new technology reduces the skills required of workers; and
lowers demand.for qo:keté in general, pay leévels begin to decline.

_ rhe position of central office technician in the Bell Systém,
formerly a top craft job, four years ago was-changed dramatically by
the introduction’' of computarized testing e€guipment. Managementi

.

210 .
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conseqguently proposed_ lowering the pay to 6o of the top craft
compensation level. After extensive bargaining,’‘the final pay level_

was set at 80%-of top craft. Some -6,000 CWA members -today are eaxning

significantly less than they were four years ago, a direct result of
new technolpgy.

A recent study confirms the CWA experience. The manufacturing

waéc ot a high, téch worker pays 25 cents per hou: less than the

o when new :gchnoloqy 1n1:1a11y 1s emplgyed4 compensaéion is more
than adequate for the work required. But as that technology becomes

ntrenched, and jobs are fractured into smaller and smaller
components,’ there remains little justification for- p:evioua
Ievels. _Consequeritly,  they qu!ckly drop off, leaving those wo:kezs

_who still have jobs with & far lower standard of living.

CWA PROGRAMS

-To- ﬁg;ﬁ'béﬁﬁit *hgipgoblens of. te:§§§}9giggl change, CWA

Eas implemenfea'a number of innovitive programs.

Natfona%ATtaintng:Fund

.. One such-program, supported by our Natiohal-Training Fund, which

will receive formal accreditation in May, authorizes. the establishment
of _training_centers in. such communities_as_Indiasapolis, Phoesix, Loa
Angeles, and Denver. 1In_fact, our Indianapolis facility officially;
opened its doors just last week.

eiecf:ontcs £0_computer _use aod_ p:og:amming to-higmaa
marketing. The training needs are determined by the’

participating in the centers, usually in close coe on_w

employers having CWA-:ep:eZEnted workers and’ withr th Cwnfemployed

and-outside educational experts. oOur chief cr rion for determinming

skill requirements is employment_ Security,-and 'w
account the expected direction of the employe:-'

the industry as a whole.

ion locals __
tion with area

mpany as well as of

77777 The Indianapolis center, for example, has set up courses in such

areas as computer literacy, computer fechnology - for_bo®h users. and
technicians: computer programming, marketing and sales, aod_data . _
transmission. ' Training participan will complete their courses with
a facility in the theory, use and serfvice of such sophisticated

teclinology as fiber optics,’ mic:o~wave,.and computer components t:om
micro-chips to keyboards.

L ]
These t:alning p:og:ams will allow CWA members to better meet the

challenges of- the high tech world. 1instead of watching

technologically-skillZul job3 go more and more _to the managerial
employee: our members will have theé_ skills’needed to_compete._ _Our_
émployers also benefit--they get a highly skilled. wo:ke: who can be
immedi;tely productive at minimal employer expense.’

3¢
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nt conscitutes a significant undezlying
ative effects. New systems are brought on
for the human impact. -Consequently
pzoducfivify falls, victoally cSHEEIIlng out any Benefits,pzovlaeg by
sophisticated machinery.

-
The only way to ct is to provide 10:

effective worker involvement in all aspects of the technological

Proc Erom inc‘stion through implementation and, finally, .

process
teplacement,

Ouz 19¢ 0 Bell System contract set up Technology Change
Commitree in h of the Bell- System Opezatinq _Companies, Western
L Each committee consi of as mapy as
tépresentatives., The committees talk about

Y
employmerit _and_training for workevs affected by tachnology and Aiscass

- possible applications of existing job protection programs.

or ent relationship-vis

reIaExonshIp beéernefits _both sides, as well as the c
economy_as_a *whole.. . _Caooperation means peak_ p/’gueftvify can be
achieved more quxckly with less stress for-th@ worker.

1t on o __And if there's less ho tility, then
theze s gzeatez efficiency in adapting to a new routine--with the

on of new eéuipme t.

udgments of its effectiveness. But ea:!y reports_are. very_ _ . . ___.
encouraging. Rxght now, the committees are learning. to work togéther
to solve problems and build up confidence.

,,,”,xe,pie§ene;iue §I§6"§ié,fiyiﬁq,fé build,ap,é network through our
stewards_to channel information to the committee. We feel that this
is the best way to ]
effects of technologi
increases participation .by the
solations to «€he probler new technology creates.

me hope that. the commit ees wi11 matuze and exé;nd,theiz scppe of

responsibility. After the .parties have learned to acknowledge and
respect the concerns of the other, it may be time to introduce a

. -
L]




"vertical slice” approach to the introduction of new EechnoIogy. ,Ih{p
would mean that a group of employees from all levels of the Company, - .
down to the shop floor, would meet to decide how the technology would ;
be 1ntroduced. .

Qual‘ - of Work Life (an) Comiftees . > ‘_ .

.

~ The joint national CWA/ATET Quality of Work Life - 1ani comnit;;e
set up by our 1980 contract also is developing a process to help our
members deal with issues of-job pressures and technological chamge at

the workplace. . Pl >

___The genesis of_ :h;g Quality of Work Life cosmittas was a- 1950, ;
study which showed that job pressures caused by . oversupervision and
technological changes could be reduced through increased .
participation. like. the Technolagy Change:Committees, a
motivation for management should be to_reduce. job. pressiures so that.
efficiency and productivity improve._ The motivation for the Union. i3
to improve our members’ working lives and protect their jobd; which in
turn will allow them to give good service to consumers.

tnitially, the na€ional QWL cCommittee reached agreement on a .

statement _of principles_comprising the Framework_for-all worker- »
participation activities within the Union at AT&T. In Eztef, these
guidelines establish that: B N .

.

e workers' rights are explicitly pzotected (e.g., no layoffs
or speedups); ) ~ »

e the activities ;iii ﬁoc inézu&e oﬁ”éoiiEEEEﬁé Siigiiﬁiﬁg;
K

productivity--we want_AT&T to be an efficient and - - -

profitable compatny..  BUt fhe valges of gafety, dignity |
and_human_ developnent at work shoald be equal~in L
importance; . < o

-the Union should be involved on an equal basis in all
phases of the process, from planning~to implementation;
<. ' and

all decisi,ons about wozk changes should come pzimazily

from discussions by the wozkezs themselves.

E;ci;l and educa;-g union_and managemeng; legdeza, zg;pog:iv ly, about,
worker pazticipation. We plan to move carefully on actual

participation at the' shop floor level. Once the local pzogzams begin, s

they will be . quite independent and work out their own way.o -
approaching. QWL process, But they canhot succeed (f a. sfkng cIimaEe .
of support has not been created at the highez levels first.

We pelieve that the contzolling appzoach to management is
counter-productive. In the long rum, human values support' economic

ERIC
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ones. All *he evidence shows that workers aré highly productive if
and when thoy afe tréatéd fairly and given the chance to contribute
folly €n €reif work._ -But managers _don't always see it. They tend to
focus _more on_the short run, and you can always get more immediate

production out of workers by pushing them and increasing control. Thé

costs of worker dissatisfaction thus offen don't show up until, the
manager responsible has moved ®n £6 another positjon.

. __Given this, the upion's role in the QWL process, is crucial:  to
stick congistently to the long-term goal, guided by the human values

which we have glways advocated. We see worker pacticipation as.a ..

ggemggdqggroppokthhits;—ié well as a challenge. The results will be a
strengthened Union and hopefglly al®l parties in the industry will
benefit. - _ - ¢ -

Job Evaluation

Finaily, I will explain to. yo our fourth way of dealing with the

. affects of technology, the. joifit CWA/AT&T Occupakional Job Evaluation
Commit€eée, THis is . a.joint national_committee of three union and
‘thtee mabagement representatives. It's charged with developing a job

evaluatrisn plan for the Bell System to construct a hierarchy of jobs
acceptable to both parties. - .

Despite. initial skepticism about job _evaluation, CWA entered
in€S> Ehis project_because of_a need to make sure our members were
being properly compensated for their work. Technology has drastically
changed johs across the country. A job evaluation plan jointly
developed and implemented by CWA will _help us identify and adjust. °
compensation where techndlogy has rgndered traditional_wage o
relationships meaningless. .Ouly with Union_involvement can we be sure
that our. members_are_being paid. for the increased skill, .

responsibility and adverse working conditions that result from
technological change. . -

PUBLIC POLICY IMPLICATIONS
_ & B A
. - The_issues-surrounding the impact of technolo#cal change alreagy
are being treated by public policy.  Indeed, a wide range of recent ° -
policy decisions actually are pushing technological change.and thus
contributing to some of the prohlems, as well as the benefits. s

. . Tike €he Reagan_€ax bilT; for esample. Along with huge tax
breaks_for_higher income .individuals, the Reagan supply side’ tax cut

also gave tremendous reductions to businesses. -Some of these breaks
created significant "incentives to rapidly expand pnew techhology..  The_
new depreciation rules, for instance, allow businesses to actually get
a return from the federal government by investing in computers, data

p:oFeSQiﬁq equipment, etc.

 similarly, recent federal budget decisions are Arivisg_the___
technol ogical revolugi6ﬁ: 1n the past féw years, we've seen large

i
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increases in_funding for research and development. Higher sducation
programs, particularly €hose aimed at high tech,  have received a
federal financial boost too. - )
77777 BGE St the saiis tiiie, the federal budget alsc has cut a number ot~
programs which would benefit middle-~ and lower-income workers more |

1

than corporate tax breaks and R & D. financing.- Specifically,
employment training and retraining have been slashed, along with

vocational and basic education. Even the Reagan_proposal_tc tax .
fringe benefits has a negative effect on the majority of American \
workers. _Employer-supported tuition aid_programs allow workers to._

obtain the skills needed in the future, and help employers retain a :
stable, educated workforce. Taxing theSe benefits eliminates such }
positive effects.

careful manner. _We are. in danger of rushing forward into the
Information Age_armed with scanty statistica and optimistic dreams,
enacting policies and programs that not _only are haphazard, but which

,,,,, Congress therefore muat approach technological change in a sobet;

3150 may only exacerbate the problems of technological change.

...__The_Subcommittes's hearings these past two days are a critical_ N
first stept. Before we can deal with.a problem, we must know what it

is. Also, you aid the process by collecting examples of existing

programs serving to ameliorate the negative side-effects of new
€echnology.

. A_lot_can_be done in_the private sector. The CWA programs
outlined here are an example. .
, Yet government must get into the acti too. Everything From Eaxes
to spending €0 labor laws must be considered.

b ' iive already reviewed just a few existing laws which affect
technological change. But there are other proposals.which. could
vastly- improve America's ability to lead and profit_from €the. ... . _

ere ‘should be established.

tachnological revolution. For example,
rules to guarantee notice 6f new to assess_technological_
change through impact statements, to encourage joint la r-management
implementation and decision-making. in this crucial area, and to
protect those hurt by technology fallout.

PROGRESS POR ALL

el - S- - R
__Néw technology opens up a world of opportunity.. America's B
economy -can expand and improve with the advent of "high tach." All of
us stand €0 benefit as we move into the Information Age. ~ -

. But clearly there is a down side 6. new techiology. 1f we are
not careful, only the advantaged few will_gain. For American workers

this equ mean low skilled, low paying jobs or even permanent
ghemployment .

. rcwgés cautious approach ig,ggs,anﬁittémEE,EG'EHEGG sand in the
wheels ~progress. 1In fgcgjrwgmpglggye”;hugfgnly,:hioﬁqh a_caretul
and _cooperativé. process of. i P ementinginegw;gghnolng”ggnu;he,ééoﬁbﬁy
reap its benefits. _Qtherwise, employars, workers and_consumers
continually will work to protect a Hartow self-interest to the
detriment of all. Lo ~

___._15.€1081Rg;_18E fie ahare with you a sentiment of one of our
employYers. _lan_Ross 6f _Bell Labs recently said that "We are being led
by the technology of the moment, and f.think that we should never lose

sight of the fact that technology shouald b@ Serving people, not people
serving technology...," B

— - - - —- o 77777‘7”” L
—..._CWA_concurs _wholehear t¥dly and we are working to ensure this
becomes a reality. >
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Mr. BepkLL. Thank you very much; Ms. Loble; for you testimony.

Mr. Ray; Jo you have any questions? -~ =
- Mr. Ray. I would just like to.say it was a very excellent presenta-
tion and I enjcxed it very much. You pointed out some of the direc-

tions in which you recommended that we travel but do we have a

specific plan? S
Technology is going to advance; we know that. In fact; there is a
great cry around the country right now we are losing, or falling

behind in technology and that we must catch up particularly in
certain areas.

v

I am on the Armed Services Commiitee in Defense @nd we have
a problem there with technology to a degree: I am in great sympa-
thy. I have been a small businessman for 22 or 23 years. I built the
business. I worked with people: I have a high regard and a strong"
feeling and a personal concern for folks, but I don'’t see a clear-—cut
Wag for us to deal with this: S S

_ Obviously we can’t retard technology. We must gg ahead in it. I%

guess we just have to work together with you: The uniou that you
represent of course has been a good one for many years. o

1 have made a statement and have not asked a question. One
question that I do want to ask is: with the break up of the’Bell
system, as it goes off in a great many different directions; do you
see_technology moving in and advencing too rapidly with this, or
do_you see this to the advantage of the worker in dny way? =
- Ms. LoBLe. Well, the whole issue of what is,hapfpeﬁing in tele-
communications is complex to say the least, and in fact it is rather
up in the air. First I would like to agree with you that there are

many areas in which labor and management_can cooperate.

" You are correct: we cannot retard the growth of technology. It
would not serve any purpose ,fld’r,j’dﬂ%;@, management or con-
sumers. However; there are serious quesyions for the implementa-
tion of that technology and how that is accomplished.

. What are we striving for is to say that the issue of tii‘iiiiig éiii,i
the quality of implementation can be consider~d and shouldn’t just

be an arbitrary decision .because that is only .ounterproductive in
thelongrun. - -~ - - — - - o
_Regavrding the break up of Southern Bell, I realiy don’t know.
Technology is playing a big part in all aspects of telecommunica-
- tions. It remains to be seen how it interrelates with deregulation.

I mean the local phone companies will be providing essentially .
just voice service. The sort of sophisticated data transmission both
intra and interstate will be in the AT&T province. Yet the local
phone operator is now connected to a-very-sophisticated piece of
machinery and his or her job is being compartmentalized and frac-
tured. I do not know if that answers your question or not; but that
gives you some of my perspective. .~ _ . .
" Mr. Rav. | for one share your frustrations and will be working
to do what I can on the committee to work with you.

Ms. LosLE. Thank you. _ . _ . . o ] ]
Mr.. BepeLL. Ms. Loble, fivst of all I want to commend vou and

the CWA: I have read your publications and as near as I know you
are out in front of everyone pretty much in trying to at least look
at tha future. That is what this committes is trying to do _with
these hearings. As we look at the Bell System certainly we are
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seeing tremendous automation. I use the example of how 1 now
make a long distance credit card call and no operator is involved in
the wholé process. As you look at that, do you anticipate that tuere
dare going to-be more ;obs for people in the telephone service, for
example; or fewer jobs? What is your forecast? ~~  ° = =
.-'Ms. LosrLe. Well;, I could give you both sides of the equation:
When we shifted from the cord board operation——

Mr. BEDELL: Sure: I L o
_ Ms. LosLE. To com%terize,dsistems, CWA opposed that. This

_we op it because we felt it would

was_quite awhile ago,
erode the job security Of ouf members. - - -
We now see we were incorrect. What happened was_quite the
contrary. By adding to the sophistication of the entire industry and
vastly expanding its capability, people began to use it much, much
more, so overall emnplcyment increased. - S -
However; we are also_talking about technology that is li,téi‘,ﬁ,llg

completely replacing jobs. and in addition, even_if jobs are sti

there; the question is what kind of jobs are they? For our members,

as I tried ‘o point out here; the job is being fractured into simplet
components. Thus, one of our proposals for example would be to

allow a telephone operator to work for awhile on the TSPS—the
traffic service position system—which is the ‘computerized call-

transfer system; and allow them maybé in the afternoon to go work
in anotherjob. . . . .- - - -5
The idea is. that the more boring the job is, the iess productive a
worker is and it has nothing to do with whether théy are unionized
or not. It is just a fact of life that the quality of the work life plays
an important role in the productivity of that individual worker.
,hSo ogg proposal would Ee to allow people to have more variety in
their jobs. . S o
~ Mr. BeDELL. You see the riddle that I face as an individual and

as | try to look at this problem is the onejou have brought out,
,,,,, for all ot ! if we automate and re-
place people’s jobs; it is going to cause us; therefcre; not to_have
work for everyone. In fact, people have been wrong all through his-
tory in that regard. o .
__There is an argument to be made, I think with some legitimacy,
that that is true. But we have never hit anything quite like this in -
our history wherethis whs going to happen as fast as it appears
that iu is going Lo happen; where we are ,téillifgiiﬁg,@,cii@f etely
replace people us compared (o making. their job easier and more .
productive. I have to tell you, in my opinion we also face, the prob-
lem which you have quoted: Will there be’ more janitors and fast
food operators and so ori? THis all comies from the Bureau of Labor
Statistics; I assume. ) S

I think this is subject to serious guéstioqifqg; frankly. We have

tnat is; for all of history people have said

talked; for example; about typists and secretaries. =~~~
It isja great question, and Mr. Etzioni said there are going to be
so many more secrntaries. 1 think that is subjett to serious ques-
tion; with automation, whether that is going to be what will really

“happen.

s :
s long as we say things have always been this way in the past
so we _better assume they are going to be that way in the future

and as long as we depend upon the Bureau of Labor Statistics as-

. f é-’? ' ‘.
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sumptions for what is going to happen; there is sure some chance
we could get ourselves in a terrible, terrible mess by accepting as-
sumptions which we find were true in the past but are not true out
in the future. ’ ‘ '

"1 do not know what is true in the future but it appears to me
that there is at least some reason to question these things; and I

think that is what you folks are doing, is it not? -
~ Ms. LosLE. Yes we_are, and we recently spent 1%z years with a.
rank and file committee calling in every expert that we could
think of to try to give us some advice about what the future is, not
only for the union but for the industries in which our members are
employed. . S . .
"1 do not know how you get around the guestion: It seems to me
there are aspects of the new technology that clearly are going to
take away jobs. How do you get around the'fact that a robot can do
what the individual has done until today? - - -
It may be, and I know that some people put forward this posi-_
tion, that we are,%oing to expand the economic pie to such a degree’
that everyone will benefit.. =~ R
‘The problem with that is that we are again back to what is the )
quality of participation in this ecopomic pie and what is the distri-
bution: If we are not gbi,ﬁ%,,t;s change the distribution, we dre just
going to merely create a bigger class of people who are excluded
from the stimulating high-tech jobs that everybody is saying are -
going to appear._ . o , B W
Mr. BEpELL. Most people do riot say there are going to be a larze
number of high-tech jobs: U
Ms. Losie. No; it is clear that there isn’t, in_terms of numbe:s.’
Mr. BEDELL: You hit upon another problem that exists, and you

mentioned how the Government tends to have optimistic dreams.

That is-very normal, Ms. Loble. I don’t care if it is a Democratic or
Republican administration, historically they have always painted
thi‘f;uture; since I have been here, as better than it has turne? out
to be, S [

That is natural I think t'at that would take place. You brought

up another thing that I hadn’t really thought of before. You men-
tioned the fact that for many of your® workers, they are actually
seeing a decline in pay as a result of this automation. ° .. -
" Mr. Etzioni brought up the fact that in order to become competi-
tive in world markets we have seen declines and probably are:
going to see further declines in workers’ pay. o
" At last; it is my belief that our economy is primarily driven by
the purchasing power of the people in our society. When that drops
off; you see the whole economy drop off.

“If'it is indeed true that we can expect to see workers pay decline,

and | am even seeing it for example in meatpacking, which does
not face foreign competition. I am seeing significant cuts in the pay
for my people that work in meatpacking plants. . S

You could argue they were too high, but whether you argue that
one way or another, the fact-of the matter 1s that they are not
going ‘to have the same purchasing power that they had in the
past. - :

; added to the unemployment, it appears to me that you have
sofie argument to be made that people are not going to have the .

- . c‘- ;i" 218 '
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same purchasing power. If that is the case, then is it still-realistic
to project a growth of GNP of somewhere between 2.6 and 4 per-
cent; which is way higher than we have had in recent years?
Does that makesense? |
Ms: LoslE: I share your consternation exactly. . = = =
Mr. BEDELL. -You see in addition to that, more of the tax burden

is faced by individuals as compared to corporations so that also di-
minishes their purchasing power; it seems to me.

Ms. LosLe. You are exactly right. Economic consequences of this
new technology may be seriously creating a whole group of people
who are going to be dependent on the Governsient, beyond those

, who alreadwe; in that unfortunate position, because their jobs
are eliminated/or are paying so littke. =~

Mr: Brperr. Well, I really appreciate your testimony. I am going _
to have to run because of a vote. »

Are you Peggy Canada?

Ms. CANADA. Yes;lam. =
~ Mr. BeperL. I-have to apologize to you greatly, but if it is all
right with you; I will go run and vote and come right back. I am
really rhog} anxious to hear you and I am sorry that I am so inter- -~
ested_in this issue that I ask too many questions maybe; but I
would appreciate it if you would wait.

Thank you: I will't.c back just as quickly as I can.

[A brief recess was taken.]

Mr. BEDELL: ] owe you a very deep apology. 7
“ TESTIMONY OF PEGGY CANADA, MANAGER OF TRAINING AND

DEVELOPMENT, COX CABLE COMMUNICATIONS

Ms. CaNaDa: Thank vou. - _ )
1 really feel somiewhat out of place because I represent a person -

who happens to be coping with technology; as a professional who
earns her money that way. Our company is in a position of having
to respond to the influences of high technology because of the cable
industry, so my perspective {8 somewhat different than some of the

other witnesses who have come from an analytical perspective.

However; I am very pleased to have this opportunity to speak on
the impact of technology, on education, and training. =~ .
~ While I realize that this session ir geared more towarc the small
business owner;,the technology impact is generic to all companies:
Regardless of@ide’; high technology is changing the way companies
do business. .. il T
To begin; I would like to give you my definition of high technolo-

gy- To me, high technology is a knowledge-based industry as op-
posed to a natural resource-based industry. . o -
Its products are based on .special knowledge. transferred to serv-

ices or goods. Like molecular action; high technology is in a con-
stant state of flix. Its perpetual evolution and revolution has

“sparked new-ipndustries; mainly companies which repair; service;
and supply the high technology area. .. '~

This is a gold mine for mass employinent opportunities. Today;
my home city of Atlanta is actively engaged in a campaign to

become the South’s Silicon Valley:
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__The buse for this effort is software, telecommunications, defense
electronics, biology, and genetic science, energy and computer:sup-
ported design and manufacturing companies. '

" Multimillions of dollars are being spent to build and house these -

firms.. The biggest hurdle to_this industry growth is a lack .of
trained workers. As an aside; I believe there was an article in the
Post this morning that we lost a bid for a consortium_that went to

Austin; Tex.; as opposed to Atlanta because; as we undérstood it; of
the schooling available Austin had a curriculum that was more rel-
evant to the job opportunities that they would have. -

In Atlanta alone, there are approximately 158 new technologicat:

companies that have sprouted up_ ,thﬁ,t,é,iiii%biﬁﬁﬂhéié from 4 to
perhaps 135 employees. But in total, they have opened up approxi-

mately 33,000 jobs in the last year and a half. The cadre of trained

workers begin with their. education at the secondary level. In re-
viewing the secoridary school curriculum, I do not see courses re-
flecting today’s business trend .which is high technology and the
support services trades. . - - - = - — s ;
Today’s environment is a high tech; proficient skills; information
protessing world. The skills needed to support this world are me-

chanical; electrical, and data Jii‘j)cegsijj’g-‘ However; the secondary

schools are not providing the basic math and science skills to su
port this environment. Our high school dropout rate of 23 to 25

percent is matched by an 8 percent dropout rate in Japan and a 2

percent rate in Russia. -

_ Even those students finishing school these days aren’t such great

shakes. Only one-third of the Nation’s 17,000 school districts re-

‘quire more than 1 year of math_and science. And on top of that; up
to 20 percent of our high school students are functional illiterates,
The upshot of that is that business has to deliver not only technical
training but some pretty basic -“little red schoolhouse” stuff as

well. Interestingly enough; all of the industrial trade publications
tell us that robotics and smart machines are going to require chief
maintenance technicians who will replace wrenches with computer
terminals and troubleshooting programs. Machine repair ple
are going to have to develop operation monitoring and preventive
maintenance skills of an extremely high caliber. New.equipment
will be designed to work well and long, so down equipment will
really be down and will require heavy: roblem solving to_get
it up again. Products of new technologies and new factories will re-
quire new .and different maintenance and technical training,
Where are the high school- courses to begin this educational need?

In industries’ opinion, high schools should still offer and require

the traditional skill course, and certainly require more than 1 year

. of math and science. Since high schools are not producing this

second and third level of skill support, it is industries who are pro-
viding this training. By determining this, public schools can estab-
lish priorities_for their programs. However, the name of the game
is change; and the schools must react quickly to the ever-occurring

changes technology imposes on business. Once the occupations have

been selected for training, the next step'is to determine the content

of the instrdctional program. A critical component is the occupa-
tional skills needed for successful performance on the job. Howev-

er; occupational skills must be combined with bééib skills. These
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-phisticated integration of industry and education:
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busic skills include reading; writing; mathematics; and verbal com-
niunications. As the g ,jcupétibﬁal,,s:lgtil,ls,éjre,,develbved. students also
need to be- aware that employees want workers who have good :
work habits, dress appropriately, avoid- waste, arrive .at work on
time, perform their duties conscientiously, and follow instructions.

A valuable method fgr training people is apprenticeship. Appren- _

ticeship may be inaccurately perceived by some to mean a training’?

model for.teaching low-level skills and; therefore inappropriate as
an educational programmodel.~ . s

These people are bypassing a model by which they could legiti-
mately prepare students for a Véj‘iﬁéj:y.;(r)f@c;cjjpétibh§ requiring so-

" Apprenticeship is an educational model which involves on-the-job

training and' related instructions. Many professjons require the.in-

tegration of education and job training. In each profession, the pro- . .

portions of theory and practice in training™are determined by the -
complexity of the theoretical foundation and the specific skil?’s de-
velopment needed. ~ _ . . _ R
 Technology .can constantly change these requirements which

must be evidenced in the training. Most vocational and technical

educators agree that their goal is the integration of education with

job performance. ~_ ____ R
Man believe. that adequate. Lob training_can occur within school
workshops_and labs. Just as their ciurriculim is behind the tirmes,
this attitude is unrealistic: . o o
__Analysis of most inschool programs uncovered three major short-
comings; Both students and employers suffered from unrealistic ex-
pectations; students often lacked essential knowledge; students in-
variably lacked workplace sophistication. Ll
 Graduates of inschool programs went to their employers assured
that, if they did not know it all, they knew most of it. Employers,
on the other-hand, expected the graduates to be knowledgeable and
skillful and to be immediately productive. .
Gaps-in student knowledge and the‘lack of workplace sophistica-
tion ;dismayed their new ,étﬁﬁl@éﬁ-,;'rbb,,Qﬁéjiz,gi‘éﬂuétﬁsﬁ lacked
specific knowledge which.the employer believed essential to compe-
tent performance. In addition, the new employees appeared uncom-
fortable in_the work environment and“lacked effective coping and
problem-solving skills for the first few months of employment. ..
Graduates of apprenticeship programs experienced few of these
problems and, according to their employers, were usually immedi-
ately productive employees: A gopd example of a viable apprentice-
ship pregram is the one at the Community College of Allegheny
County, in Pittsburgh; Pa: At CCAC; students are not admitted into

a formal_ appreuticeship program until they have completed 10
credits of introductory inschool §tudies in the preapprenticeship
phase. . S e T ] N
P Also, studerits are niot admitted until they have secufed full-time
jobs in their chosen profession. They are assisted in this by pro-
gram coordinators who work with them and employers for place-
ment: In this apprenticeship model, problems of unrealistic expec-
tations were eliminated. Employers were informed that they were

part of the education process and were responsible for helping the
studerit become a competent employee: -
, —

} 2R -
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understandmg that 3 years of trammg remamed Apprentxces were
placed on escalating wage scales with: full benefits and substantial
financial incentives:.

__Employers; knowing that apiﬁréntices -were be1ng trained to
assgme. full proddctivity within 3 years, bided their student/em-
ployees’  progress carefully. In .this setting, apprentices worked
hard, aware that dismissal from their jobs would mean dismissal

Apprentlces graduated from the CCAC program after part-t1me
studies of 4 years and full- time employment of 3 years with: an as-
sociate degree, journeyman. papers, 3 years of seniority, and place-
ment high on the wage scale. In contrast, nonapprentlced students
complete the inschool program with: an associate degree, no jour-
neyman papers; no job experience, placement at an ’entry level
salary substantially below that of a, Journeyman, and unrealistic
.job expectations.

Rather than build and ‘equip hlgh technology labs, the school
works closely with industry to design programs that incorporate
the apprenticeship concept. Inhouse training conducted by compa-
nies must also reflect the impact of technology on the way they do
business.

There 1s a mult1p11c1ty of tralnlng requlrements that must be ac-

latest technology, remedlal programs to address performance weak-
nesses. Whatever the training: program level is; the purpose of the
program is to prepate _employees to perform a single operation, to
prepare them to grow in thur jobs and to adapt to changes in thexr
jolw

After all the basw operatlonu remam the same, 1t lS the ma-

or education activity is conducted inhouse. by lndustry or by an out-
side educational institution, an analysis of the occupation for which
‘thevwactivity is being planned is. essential. A partnership between-in-
dustry and education is not only des1rable but essential. If one per-
son’s reality-is not to be another person’s fantasy; this partnership
will insure the yalldlty of occupational analysis and resultant edu-
cation-programming;. —

In conclusion, high technology demands rapld chan@ Educatlon
as well as busmess must be able to react in a t1mely manner. The

era of the 5-year strategic plan is gone. ~-——- ~'—

Companies can strive for long-term dlrectlon but the day—to—day\ .

operating reality is that of 1 year. In this hlghly volatile environ-
ment,; change is constant: .

Our Schools must also adopt this attltude They cannot take 71 to
3 years to produk‘:e a change in their curriculum. They must, imple-
rnent a_striictiire’ that is responsive and flexible to today s training

.needs of business and industry.

Just as technology demands comgpanies change the way they do
business, ‘technology also deman&ithat schools change the way
they structure the1r curriculum. I
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training approximately 3,000 to 4,000 employees in a change in the
W%jhgg do business in all of our cable offices: . o

__We are taking them from a manual system to a computer system
that is termed on-line; that inputs all information -to Atlanta;
which is our corporate headquarters. We process that information
and give them immediate response. This has helped in capturing a
lot of our receivables in billing. In_going about and developing that

training program and then actually implementing it; we are not -

léé,i,i,izf,@ysmpléﬂes-;,,, - R T A
In fact; we are adding onto_the payroll of each cable office by a
minimum of 3 to 5 and sometimes up to 10 employees because of
the computerization and the fact that we can get more p’i-gductivity
with more people that way: o . L

_We have not found that management is taking on more of the

employees’ responsibilities. If anything, management is decreasing

because they now have reports as tools rather than having to be |

hands-on;, eyeball-to-eyeball type of supervision. . o
__We have found certainly that payroll has not decreased. If any-

thing, based upon the skills that we have trained our employees in;
the demand for a higher hourly wage has increased. .~ .~ - . .
_ T have to say that I am at odds with some of the testimony that
has been presented this morning from our own experience from
one company.
 Mr. BepELL. We certainly appreciate that. I think that is one of
the problems this committee faces, the differences of opinions. If

the hearing in the past few days impressed me with one thing; it is

that so much of what we are going on is opinions rather than facts,
like the Bureau of Labor Statistics, for example. ) B
__Whether or not there are going to be more or less sécretaries
really mostly depend on their opinions when you get right down to
the reality. Unless I misunderstand-what is happening, most all
consultants and futurists accept those as facts; which could cause
serious troubles if they are wrong. - -
_ Ms. CaNADA. In my opinion, they are wrong. I owned a small
- company that employed 7 people as a management conspltant. I
had two word-processing employees. - - -
In my company alone; you can’t find a typewriter. It is all. word
processing. s - st oo
~ Mr. BepELL: So you believe the proposal that typists are going to
be one of the 18 most rapidly growing professions in térms of needs
of ﬁople is pretty questionable; I take it? . » o
Ms. CANADA.- Yes.. . - - : R T '
_Mr. BepewL. We also had some testimony to indicate that because
of the fact that there are so many people looking for the few jobs
that_are available that we are not going to" solve our unemploy-
_ ment problem by simply retraining people: oL
I think as you look at that testimony, however, it-does not par-
“ticularly conﬁ,ict with what you are saying. I do not think that wit-
ness meant to imply that there was not-a need to_train 1{lpeo

le for
the riew jobs that are going to be demanded. ,hd@p@ii@iifd give
them some practical training as well, would be my impression. .. _
_ 1 take it that you feel very strongly that the type of practical
training that you are giving is imperative in the new times that we

ﬁave.r'I's that correct?
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Ms. Canapa: Yes: I think my reality is working with employees,
not only from my own staff of trainers who also have to adapt to

change as I do, but also what ote would. term hourly employees.

You can go in with all of the nice whipped cream and cherries and
talk to these’people and say you are going to change from writing
out work orders to inputting them : 4 CRT, and we are here to
train you. oL ' . o o
We try to do that with the best iviorigl psychology that we
can employ in the training prograni, but bottom line.is; yéu are
going to have to change the way you do your job or you are not
going to have the job. - " ST

_In fact; all of the employees that I have worked with in the cable .
offices that we have dealt with have been for the most part very-

receptive to the change and-even though a little bit frightened at
first, have come to enjoy the néw-way of going about their day-to-
day activity. = = S o i
- I have found that we have not lost employees at all because of
this concern that our company has fgr not displacing employees
just because automation and t’echn’ol’og%r has created a different ap-
proach to the way they do’their day-to-day activities; but it does
require that they be humanly flex ble. - :
__Also; on _the other hand, you have new businesses starting up

that are creating. a whole wealth_of new jobs out there. They re-
. quire different skills, but they still require a person with two arms

and a mouth to perform those skills: i i o
__So you have to come at it from two different avenues, but I don’t

really see where it is displacing people other than changing.the
way they do business. . - . .
_ Mr. BEDELL. In your work where you-have been jraining people,
have you had any experience in training people such as steelwork-
ers or automobile factory workers? The argument that comes forth
is.it is.going to-be very difficult for those types of -individuals to
adjust into the new types of jobs that might be available for them
which you would assume would be much-lower pay jobs and quite
different types of skill requirements. -~ - . '

~Ms. Canapa: 1 haven’t had any personal experience in training
steel or. automobile people. I have worked with trainers, General
Motors and Ford and Chrysler; who are in that position. S
Mr. BEDELL. 'm’ sorry, Mr. Ray. You do apparently need to get to
another appointment. I would go ahead and yield.to you.
— Mr. RAY.. Mr. Chairman, I apologize. Ms. Canada.is from my own
State of G&orgia. I was going to infoduce her and I got caught on
the floor over there as we do _many times- and it seéms like this

morning has been a very difficult one for me. I thank you for

- coming. In reading your testimony and hearing you; you are enthu-
siastic and receptive to technology in the future and it sounds en-
couraging to me that you seem to be reaching out and feel that this

-is indeed an exciting time that we are ini. Am I reading that right?-

Ms. CANADA. That’s absolutely right. =~ :
- Mr. Ray. I am from the central area of Georgia where we have
had a great amount of minority labor through the years in various

types of menial-type jobs, farms and so forth; and this technology -

. has come along, the new farm equipment and the new mechanized

.
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1In textiles, for instance, it has thrust a great number of people

. onto the markets with really nowhere to go. So I think we do have

a tremendous challenge here with us, Mr. Chairman; as we cope
with a whole segment of society. = e
I don’t 'want progress to slow down one bit._ I think we've got to
have this: I think we are going to be moving forward in that area.

But I do believe that we are going to have to gear up our vocation-
al/technical schools in certain areas to start really concentrating
and coping more 5o than we are doing right now in sgime of these.
particular areas: ‘ )

During the last-ye

ar, 1982, during my campaign, I talked to
many educators whoiw,ere'greatly concerned that highschool grad-
uates now reaching College age have no knowledge of the sciences

of math and physics, and that they are going through these schools
getting degrees that are just not marketable on the open market:
" There again I guess I am testifying before the committee chere,
but'I believe that educators themselves are-going to have to come

.to the rescue of some of these younger people who are now comirig
into the labor markets with no skills.

One thing that disturbed me last year was that five Ph.D’s were
going through the -retraining process in the vocational/technical
schools becduse they had been on the market for 15 months and
they were. not able to market their degrees. L L
- At Robbins Air Force Base in our district; there were hundreds

_of avionics ahd. electronics-type jobs and they were searching all

over the United States hunting these people. .

So I, too, look forward with excitement  to the future but am .

greatly concerned right now with our work here on this committee
on how we are gQing to approach and look at these people who are
going to be caught in the short run. - .
Thank you;, Mr. Chairman. . = ' —
. Mr. BepeL: Thank you very much, Mr.Ray. = . . . = '
_ One other thing you mentioned that I wanted to question you a
little about. You indicated in your opinion that we are actually
seeing a decrease in, I guess you would call it, white collar jobs or -
management jobs: This was also pointed out by one of our wit-
nesses yesterday in terms of fewer layers of management because
automation had made this information more readily available to
higher management people without the necessity of having people
to transmit such information. Apparently you concur in that. Is
‘thatright?. - . __ . - R T I
Ms. CaNapa. Yes: I think that again the job description is chang-,
ing and you are branching off with.a lot of what was_termed first

level supervisory even to some of the lower level middle manage-
" Their job finction has changed to a certain extent where you
used to have say

five employees and a supervisor and then a man- ~
ager cver the supervisor, etcetera. - .. o -
~ We do not have that anymore because the reporting capability of
the :autotnation; whether it is via_computers or word processing,
has taken the place of having a person report back to you on_.a
‘daily basis on the productivity of the employees becayse it is right -
there in figures. - . ‘ .
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However, that has created another problem or_challenge for
training in that we have got to .educate our management on how to
use all of these reports coming in and to best utilize the workers

that we have for the productivity that we are looking for. - o
Mr. BepeLL. Do you have a question; Mr. Fithian? =~
__Mr. FirHiaN. 1 have just two to round out the record, Ms.
Canada. One, some of the literature would indicate that the march
of high tech into the work place tends to polarize the kinds of skills
that .are required in a gjven industry, that is 30 or 40 percent of

the jobs in the process will be very exciting—engineers, computers,
mansgement, people like yourself and so on. At the same time it

substantially reduces the skills required for the rest of the workers
in that high tech industry. Those workers end up doing entry level;

- assembly type functions and so on: Is  thap perspective, that I am
beginning to pick up from some; correct in your view? ‘

' Ms. CaNaDA. I don’t know if it is correct or not; but from my ex-
perience it isnet correct. - T

Mz. FiTHiaN. It is not. The second question is: One of-the policy
i§sd§§—being, ¢alked about around here now is that in order to cope

with this rampant training and retraining which high tech and the

rapid change in the work place require, a system ought to be initi-

ated whereby workers would have at their disposal a training

would draw on an IRA: Some are calling them t k -ac
counts, for training and retraining or acquisition of new skills.
What would you think of that particular proposal? ' c
Ms, CANADA. Well, from a company point of view; the company is :
very cbncerned about the displacement of workers: 1 find that an
hourly worker moredften than not does not think about the
future. So’it won!d be very hard to convince that perfon to take a
certain percentage of lis paychéck and put it into this pool Jfor

turally displaced, they would draw on that in -the way

-future education that may or may not materialize based upon what
may or may not be doing, because there is a basic feeling of securi- «

ty that the empldyer will take-care of me and give me the training -
necessary to do the job. : L

o

I think it would certainly warrant more investigation but I
would hold my judgment on that until I saw some more data to

prove out that this would be really workable or not, just another
idea that was come up with, because training is going to be ongo-

?EW” when you take a construction industry, the knoWwledge that
the workers have to have in being able to work either in remodel-.. ;.
ing our new building because new equipment is coming out. .

Even if you take a look at the heavy duty equipment, just in run-
ning that heavy duty equipmont, is changing because it i8 becom-
ing more computerized and you can’t really wait until you build up *
a pot or until you determine that now is the time to go and send
this person to school after they have heen-building up into this pool
for Z or 3 yeary, because by then it has all changed. -

- If there is one point that I want to leave in the téstimony is that
it was wonderful to be able to deliberate and gather all the facts
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and go through the basic decision making steps that we used to do
traditionally in business, but you cannot do that today. -

" You don’t want to be impulsive; but you cannot allow yourself to
lag behind making the decisions necessary to make sure that you

are viable and.that you are current and that you are competitive;.

even in a small company. ~_~_
My husband is a general contractor and I tatked him into getting
a word-processor g‘nd’p'éfsdxiél, computer because it saves so much
time and he was very reluctant to do that.

~ He is just a one-person owner that subcontracts everything oiit,
but he needed to do it to make more money and that is what the
name of the game is for us anyway, is to make more money.
~ Mr. BepeLL. I think that last comment is one of the main puzzles
that we face and that question is: How fast is change going to take
place during the next 10 years? ~  ° S -

Mr. Etzioni said; for example, that there would be less than 1

percent change in the makeup of our work force per year.Tam not -

here to argue that; but I think there is some evidence to indicat®
that. we are going to see change in the next 10 years much-more

ion? __ . -
 Ms. CANADa. It is my opinion. It is also my experience, just relat-
ing to you our yearly budgetary traditional practices that we go
through. = - - S S
We are on a fiscal year and we will be going into our budgeting

process to be consummated by August to go into 1984; so naturally

we _have to make some assumptions. e
" But we have learned in our company that usually from experi-

ence we will project our figures and then based upon what happens =

“to be happening to us at that particular time, any relationship be-
tween the figures that we budgeted and the agtual expenditures
that we are going through for the year that we budgeted are total-
ly apart. R S o o

Mr. BeperL. That would be more so today than you think it
would have been 5 years ago? ' e
_ Ms. Canapa. Absolutely. Five years ago you. really could do a

rapidly than we have seen in the past. I take it that is your opin- .

3- to a 5-year plan and you could really be methodical in plotting out -

your. direction. That'does not meas.shzt we are still not accounta-
ble .for coming in within the dollar figures, but it means that I
have got to make decisions in manipulating those figures, where
b}g{afore I would not have had the leeway in another industry to do
that. _ : - A ,,,,,,‘.,,‘*,,, .l -

1 am actually robbing from Peter to pay Paul so that I come
down bottom line with my ‘budget. But it has no relationship to

what I thought my direction-for my center. was going to bé. We

coined a phrase and that is a fact that my department turns on a

dime. ©~ - _ o . . ‘

" [Ms: Canada’s prepared statement follows:] -

PREPARED STATEMENT BF PEGGY CANADA, MANAGER oF TRAINING AND DEVELOPMENT,
Cox CaABLE COMMUNICATIONS . :

I &in very pleased to have this opportunity to speak qn the impact of technology

on education and training. While I réalize that this session is geared toward the
. R

¢
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~-smiall business wnor. the rechnology lmpact is generlc to all coiiipmiea Régiirdléas

of size, hlgh slogy is changing the w? companies do business.

To begin, 1 \yoyld like to give you my de mtlon of high technology.- High techniolo-
gy is a knowledge-based industry, as opposed to a natural resource-baded indiistry.
Its products are based on special knowledge transferred to services or goods. Like
mql,egﬁql,grfa,ggon high technology is in.a constant state of flux. Its perpetual evolu-
tion and revolution has sparked new industries—mainly, companies which repair,
service and stu)ply the -high_ technology areas. This is a goldmine for mass employ-
ment opportunities. ‘Today, m ;L e city of Atlanta is actively engaged in a cam-
paign _to become_the .South’s “Silicon Valley.” The base for this effort is software, °
Lelgcommunwgnpng, _defense electronics; biology and genetic scibnce, energy and

getex: supported design, and manufacturing companies. My Iti millions of dollars
ing spent to build_and_house these firms. The biggest hurdle to this"industry .
growth is.a-lack of trained workérs. . ____ __ :

The cadfe of trained workers begin with their education at. the secondary level. In
reviewing the secondary school curriculum, I°do not see courses reflecting today 's
isiness trend which is high technology and the support services trades. Today's en-
vironiient is a high tech proficient skills, information processing world: The skills
fieeded to support this world are ‘mecharical, electrical, and data processing. Howev-
er, the secondary schools are not provuimg the basic math and scienice skills to sup-
port-this environuient. 5

Our high school dropout rate of 28 to 25. pepcent is matched by #n 8 percent drop-

out rate in Japan and.a 2 gercent rate in Russla Even those students finishing
school these days aren'tisich great shakes. On ti one-third of the Nation's 17,000
school districts require more than 1 year of math and science. And on-top of that
up to 20 percent of our high school students.are functional lliterates. The upskot is
that business has to deliver not only technical trammg but some pretty bamc “llttl%

red achoolhouse. uff' ééWell

P

repair_people_ are_goi a% to_have to develop operation _monitoring and preventwe
maintenance skills of extrémely _high caliber. New equipment_ will be designed to
work well dnd_long, so_“down”_ eo,uxpxnen& _will really be down and will require
heavy-duty problem solvmg to get it “up” again. Products of new_technologies and
new ,factories will require new and different_ maintenance_and_technical training:
where are the high school courses to in this educational need? In industries opin-
ion, high schools should still offer an ujre the traditional skill courses—and re-
‘quire more than one year of math and science. e

Sitice high schools are fiot producing this seconid_and _third level of skill support—
it's industries who are providing. this trmmng- if industry has the ttme and re-

- sources to-do so.

Va:ational schools are tiot exempt frotii this resp nsnbxlity\enthcre Qne would tend

- to think-that vocational schools would be an ideal avente for small business to re-

cruit skilled personnel. Since financial resources are limited for trmmng employees,

what better employment agency is there than. vocatnonal schools: But the schools
have not changed their ¢urriculum to reflect today’s employment needs.

The trend toward growth in-business and ind:istry training has been noted by
public educators and attempts have been made to speculate on the implicgtions of
the-trend for the future of public education. Nulnerous efforts are underway to im-
pro'e the connection between school and work.
ties and future employee nﬁs provuie the basis for select-

rograms need-to be offered. Sources of

ndustries, State employment commissibn,

ittees, chambers of commerce,

ities exist, the
trai

nexj consideration is whether the oct g
determining this, public sc]

the name _of the game . uu:hgnge and hools must react’quickly to the ever occur-
ring changes technology imposes on business._

Once the occupations have been selected for trmnmg,‘the next step is to_deter-
mine_the content of the instructional program. A critical component is th@occupa-
tional skills-needed’ for successful performance_on, the job. However; “occupational
gkills must be combined with basic_skills. These basic skills mclude reading, writing, .
mathematics, and verbal commumcatmns ‘ )
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~ As the occupitionn] skills are developed; students also need to be aware that em-
ployees want workers who have good. work _habits, dr iately, avoid
arrive at work on time; perform_their duties conscie
A viiluable method for training people is app

v
skills and; therefore; inappropriate as an educational program model. These people
are bypassing a_model by which_they could legitimately prepare students for a vari-
ety of occupations requiring sophisticated integration of industry and education. Ap-
renticeship is an_educational model which_involves on-the-job training and related

integration of education [

-aj hool workshops and
nd the times, t

: . nes, this atti is unrealistic. Analy-
sis of most in-school programs uncoveréd 3 major shortcomings:
Both _students and _employers suffered

ed from unrealistic expectations.

Students often lacked essential knowledge, -

Students invariably lacked workplace sophistication. "
__Graduntes of in-school programs went to their employers assured that, if they did
not_'know it all’ they 'knew most of it’. Employer d, expected the
graduates to_be knowledgeable and skillful and to. ly productive. Gaps
in student knowledge and the lack of workplace | : ismayed their new
employers. Too often; graduates lacked specific knowledge employer_ be-
lieved essential to competent performance. In add

form ddition, the new employees appeared
uncomfortable in_the. work environment and lacked effective coping and problem-
solving skills for the first few months of employment. :
__Graduates of agprenticeship_programs exp
cording to their employers; were usually im
. _A good_example_of a_viable app
College of Allegheny County; in Pittsburgh, Pa. A nts are not admitted
into a formal apprenticeship program until they have completed 10 credits of intro-
ductory._in-school studies in the preapprenticeship phase. Also, students are not ad-
mitted_until they have secured full-time jobs in_their chosen profession. They are
assistéd in this by program coordinators who work with them and employers for
placement. _ c: - o o_.__
__In_this apprenticeship_model, problems of unrealistic expectations were eliminat-
ed. Employers _were informed ghat they were part of the educational process and

were responsible for helping the student become a competent employee. The student

an:Qaghed the apprenticeship experience with the understanding that three years
of training remained. Apprentices were placed on escalating wage scales with [ull

benefits and substantial financial incentives. Employers, knowing that apprentices
were being trained to assume full productivity within three years, gu

dent/employees’ progress carefully. In this setting, apprentices wo

carefully ted hard, aware
that dismissal from their jobs would mean dismissal from their apprenticeship pro-
grams. - e - ] . o
pprentices graduate from the CCAC. program after part-tigie studies of 4 years
ll-time employment of 3 years with? (1) an .associate degree, (2) journeyman
Sérs, (D) 3 years of seniority, and (d) placement high on the wage scale.
n contrast, nonapprenticed students complete the in-school program with: (1) an

and fu
papeérs,

associate degree, {2) no Jgiii'r'riéyiﬁ'zih pipers, (3) rio job experience, (4)_placement at
an entry level salary substantially below that-of a journeymen, and (5) anrealistic
job-expections. - .- - - A . U 1 U

Rather than biild snd equip high technology labs; the school works closely with
industry to design programs that incorporate the apprenticeship concept. __ _____

Iii-house training cenducted by companies must also reflect the impact of nol-
ogy-on the way they do business: There_is a_multiplicity of training requirements

, that miist be accomplished. Pre-emplo, 'ment programs; programs to upgrade current

employees, in-setvice &prog?ams,to,up ate employees with the latest technology, re-
inedial programs to address performance weaknesses.

Whatever the training program level is; the purpose of the program is to prepare
eniployees to perform a single operation; to prepare. them to grow in' their jobs and
to adapt_to changes in their job. After all, ihe basic operations remain the same; it’s
the machines; tools_and materials that charge. Whether the training or education
activity is conducted in-house by industry cr by an outside educational institution

- .

nced few of these problems and, ac- .

ided their stu--
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an analysis of the occupation for which the activity is being planned is essential. A

partnership between industry and education is not only desirable but essential. If
one person's reality is not to be another person’s fantasy, this partnership will

insure the validity of occupational analysis and resultant educational programing.
In conclusion, high technology demands rapid change. Education as well as buai-

ness must be able to react in a timely manner. The era of the 5 Year strategic plan
is_gone. Companies can strive for_long term direétion but the day-to-day operating
reality ig that of one year. In this highly volatile environment_change is constant.
Our schools must also_ndopt this attitude. They cannot take 1 to 3 years to produce
a_change_in their curriculum. J‘hey,must,imp{ement B structure that is responsive
and flexible to today's training needs of business and industry. Just as technology
demands companies change the way they do-business, technology also demands that
schools change the way they structure their curriculum:
_ Mr. BebkLL. Thank you very much for you testimony. We appre-
ciate it very much.

Ms, CanapA, Thank you. ] o .

Mr, BEpeELL. We appreciate the fact that it has been so late and 1
apologize to yau,;%; the lateness of the hour:

Ms, CANADA. Thank you.

Mr. BeperL. Thank you: .

The hearing will be adjourned.

[Whereupon, at 12:46 p:m:; the subcommittee adjourned, to recon-
vene subject to call of the Chair.]
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APPENDIX A.—QURSTIONS T0 AND REsroNsEs FRoM WESTINGHOUSE ELxcTrIC CORP.
__Question. How rapidly do you see the market for numerically controlled machines
expanding? Project for us the 1280's, Estimate the 19%0's., - - -
__Answer. The U.S. market for numerically controlled machines, measured in con-
stant dollars; has been flat for the past § or 7 years. However, the cost of sach nu-
merical control has been declining while the igg;,cgntag@,pf 'machine tools shipped

with_numerical controls has been increasing. Presently, only 15 percent of the ma-
chine tools manufactured in the U.S. have numerical controls associated with them.
This percentage will continue to increase. .
. Westinghouse specializes in_numerically controlled machines for the aerospace in-
dustry: In this industry; the percentage of machines requiring numerical control is
much higher,.. . . _ _ . L
Question. What industries are the most likely users of robots; numerically con-
trolled machines, etc.?.. . S
Answer. Currently, the lieaviest usage of robots occur in the metalworking indus-
try, particularly in the automotive segment. While we will continue to_see wide-
spread use in a_variety of metalworking applications, in.the 1980's we will_see
robots used in alWnanufacturing, from light electronic to heavy industrial, working
in assembly and material handling processes, etc. Labor coets in all major industries
will allow economic benefits- when more than one worker canh be replaced by a robot.
"In the first half of the 1980's, the aerospace and defense industries will be the
most significant new users of robotics and factory autdmation. T
__Question. What are the functional limitations of robots? Of other automation with
which you are familiar? Please address the physical limitations. - - . - - .
__Answer. Functional limitations can be categorized in three interrelated ways:

physical, economical and technological. =~ =~ - - - - . :
" Actual physical limitations for robots come into play when the object to be.manip-

ulated weighs more than 1,000 pounds or is longer than 10 feet. These limitations
are set by economics; not by technological deficiencies. There are too few applica

ies. There are too few applica-
tions with these requirements to warrant development expenses.~~ - .
smlarjy;,f,recisiqn;nanipulg;o,rg—,mpots_wmc,h,,cgn,,pog!,ti,on,,aecyrae@ly ‘and re-
peatably to plus or minus .001 of an inch—are becoming more common but are lim-
iting economically unless theijr production volume merits the development costs.
Most robots still are not very accurate. (The significance of accuracy-in robots ig
that an accurate robot can be programmed off-line at a CAD gystem while an inac-
curate robot must be programmed on the factory floor, using the rebot arm to
create the program.). ... . st o
" The true technological limitations are intelligence/sensor-related. Many manufac-
turing tasks call for judgment on_the part of the worker. Currently, robots are-nat
capable of analyzing complex situations and making decisions. That is the main bar-
rier to implementing robotic systems to replace workers. =~ -
- The degrees of econiomic or technical risk also are limiting factors. An economic
risk, or detriment, to investment in robots is the dollar magnitude of an ‘automat-
ifig’ project. Current costs discourage all but multiple shift, capital intensive indus-
tries (15 percent to 17 percent of the potential market) from investing readily in ro-

botics. . - . . .. e il il o g . o

The techical risks involved in automating will diminish as robot functions and
applicatibns become more sophisticated. Factory automation involves a trade-off be-
tween application engineering, tooling; fixturing m@-,xgne,:al,ipqw,,dem@-;l?&
ently, most robot installations function with the assistance of large amounts of ap-
plication engineering, tooling and fixturing. In_the future, as sensors beccme more
commonplace with robots, internal vision and tactile sensing will enable robots to

T @2n :
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operate with reduced needs for initial investment in application engineering and ex-
pensive tooling and fixturing. . . PR e
_Question. Describe the rext generation of robotics for us. What is not in the lab
but definitely on the way? The “smart” robots question, - .
__Robot_development will continua.to_be evolutionary, not revolutionary, Today's
robot mechanisma will be considered crude and rudimentary as developments in the
areas_of sensors (2-3 years) and miobility (4-5 years) evolve. Each of these technologi-

cal advances will open new opportunities to replace workers who are doing routine
joba; A - S -
_. Examples: The robot control-will be able to handle multiple arms simultaneously;
Enough computer power will be available to allow rudimentary forms of artifical

intelligence to operate as part of the robot, and the robot will have commutiication
links to other parts of the factory. The military will lead in the development of
niobile robots, with vision systems that can detect obstacles, =~ . .

In the future, we must also concentrate on driving the cost of robots down by in-
creased volume, through new or expanded markets and throigh increased techno-
logical sophistication and innovative Jdesign that will decrease the risk of,inveet-

ment.
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Issues. There is no doubt that computers and computér-based
automation will_have far-reaching effects on the U.5. acénomy
and society. .There iS.a broath-range of views in . the scholarly
literature and popular press about the nature and extent of
these effects. Government policies, however, should and can
be_based not on opinion; but; =0 far as possible,. on concrete,
detailed analysis of the probable impacts of the impending
technical changes.,  Only_action based on .SUch-anticipation

will be able to reduce the individual and sS5cial costs that
belated adjustments to unanticipated structural shifts will
entail. : :

Methadology: This study .incerporztes a large body of quanti-_
tative information from diverse, especially technical, s®rces
into an input-output model of the U.S,-economy to draw a com-
prehepnsive and. internally consistent.picture of the progressive
incrodgécion,of computers and of various forms of c

based aptomation into_89 individual industries compfising
the entire economy. - Tt sSpells out in great detail the probable
effects of these technological changes on outputs and inputs

of all goods and services and in particular on the demand for
labor services described in terms of 53 different ‘occupations.
These projections are based on four alternative scenarios

apout future technological change.

A fully integrated, dynamic input-output model, .developed ,
for this study, provides the analytical framework for capturing
not only the direct but also the indirect effects of all these
changes. In particular it takes into account the effects of
technological change on the inves t requirements of all the -

different sectors and the corresponding changes in the outputs
of capital goods producing industries, < ¢
Findings. The intensive use of automation_over the next __

twenty years will make it possible to conserve about 10% cf
the labor that would have been required to produce the same

bills of goods in the absence of increased automation. _The i
impacts are specific to different types of work and will !
3
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Vinvolve a significant increase in_professionals_as a propor- -
tiom of the labor force and a Steep decline in the relatjve
number of clerical workers. _production workers_can be expected

to maintain their share of the labor force: _direct displacement

by specific items of automated equipment (1like robots and

pumerically controlled machine tools) will be_offset during. .
gbigfpggiodﬁpyﬁ;heiﬁﬁgtéssédliEVEEEﬁéﬁc"demand for all sorts <
of capital goods, especially cpmputers. . .-. .- - _
Computations that assumesthe full Gtilization of the _

projected_future labor force’ suggest that per capita_personal
and government _consumption will be able to grow at_about_2% a ;
year in real terms through the 1980's and about 1.0 - 0.5%

- (under alternative populatijon projections) Ehrough the 1990's o D
dus to the adoption of computer-based automation in. the .

absence of other structural charges. Whether or_not the
Shooth transition from the old to the new technology can...._ _
actually be realized will depend to a large extent on whether

the necessaty changes in the skill structure Of the labor. .
force and its distribution between different _sectors of .the .

economy. (and geographici locations) can be effectively carried

out. The stody projects the direction and magnitude of

thess changes in_ the structure of the labor force and of the

educational and training efforts needed to carry them out.
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1. Introduction . e e

[ . L
The opinions expressed in the scholatly literature as

well as the popular press-about the impacts of SGESHAEISH on
rates of Jrowth 'of the labor Eorece in the 1980'S and 1990°s

will more than compensite foF any loss of jobs to predictions "

" million now to less than 3 million by 2010. We are told that ,
sofie jobs will become more technical and complex than ever but ' '
also about.€tha ProSpEcEs For & "deskilied” Workfores of )
sweepers and button-pushers. Most obseEvets agtee about painful

- Of measures to case the “transition” to some automated future
which remains entirely Gnspecified.
whick, o
“ Barely beneath the sucface of Ehese debates thebs ate
clearly passionate social; political; and philosophical diffec=

ences. In this report, we develop and illustrace a fact-Einding
and modeling Spbtaibgvtﬁét promises to be fruitful in the dispas-
sionate analysis of these issues. After ascettaining tho
operating characteristics of ehe already existing, newly de-

veloped types of computer and computer-based equipment; wo
proceed to derive the consequences of alternative assumptions
concerning Futuré rateés of introduction into the different

indusqries. Taking into account the corcesponding changes in :
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.work before valid general conclusions can be drawn. 1t is

- )

techntcai inpu( e@eiiieiéhcﬁi iAo & ay smic input-cutput

these technical changes on the future levels of output ;nd
inbut--partxcularly labor inputs--throughout all sectors of

Eﬁé economy.

“While there is no shoréagé of "expert" estimates of isolated
5 >y

numbers (like the sales of conputers in 1990), Zﬁ;'é;ééi;iiiéé~——
lxterature in this area is still very limited, and robotics
§éé”§ t6 be the on1y aspect of automation that has'been studied .

at all systematxcally Co aace.

«

while technical studies like those that have so far been
carried out “only for robotics must be welcomed and encouraged,

their detailed fxndings need to be inco:porated with the results

‘of other similar studies into & comprehensive anerCiceI frafie-

. precisely such an effort, based on a newlygformuleted and imple-

mented dynem:c lnput-output model of the U. S. economy. tﬁit

firm and. credible basis for the detailed assessment of the

economywide iﬁbicti of automation on future employment prospects.

i; géfﬁéééiéﬁy R

The state of the national economy in each year over the
time interval 1963—2090 13 described in terms of commodity
flows among HS producing sectors comprising Ehe entire U.S.
sconomy and 1sbor inputs. absorbed by each of thém specified in &

.
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terms of 53 occupations. &umekiééi ases s;é'a;asai;éa for

the lnpuE structures of qII sectors of the econo my durxng

that year. These matrices speclﬁy the input feqﬁi ents on

current account, capital expansion and replacement requxrements.

and labor xnputs per unxt of xts respective total output Eor

cach sector.' Vuttors of non-xnvestment final delx&erxes, in-

exports are also required. For past years, government agencxeé

5?6&&6& official serxes contaxnxng most of this Lnformatxon.
Figures descrxbxng future technologlcal options have been
assembled ss'psrf of Eepéiité geetat:stuaies which ultimitel&

is, columns and rows oE technical coefficients that are in-

serted into the technical métkicEE, Sﬁd S pkojEctEd vector

Ehe systematxc study of the use of computers used to automate

pEéauéEiSB and office operqtions, as well as thq potential
. L
ding education and health care. N

for automation in prov
A dynafic. input-cutput model was developed Eof ERis
§Euéy and is used Eo,pioject year by year from 1963 to 2556;
the sectoral outputs and investment and labor requirements
of the U.S. éééﬁéﬁ;_uﬁdék alternative assumptions about its
changing, technological structure. Each set of such assump-
tions is a scenaeio; (By "Scenario” we mean a set of assump-

tions about certain aspects "of the economy. When the : B
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other qspect% of the economy are obtaxned. . The word is also
A

ised to. Mean both the assunptions and the piajééciéns tmpYied

~

‘Ey‘fhéﬁ’)

"Sﬁé'éi..tiiéiﬁé

which different sectors of the.ﬁ?gt\é%gﬁomy might be expected;

. by . . . ) h
. to adopt the new technology. The reference scenario, S1, °
- } " .

‘represents the changing 1nput-output s’ructure of the .economy’,

‘"\‘

“year by year. Between 1963 and 1980, but assumes rio ireher

A-1°1 4 aﬁafiah or any other technologicalqihanqe after 1980: ;
in other words, from 1980 on. robots, numerically controlled

- §;Eﬁi5; tools, and automated office equipment. to name a few
éiéﬁﬁiéé,.ifé used only to the extent that Ehey figured gﬁ

. the average téénﬁaiagiég EnSE prevailed in 1980: Final de-
iivéii€§: however. are assumed to continue to grow over a
ﬁiéjécted path iﬁ;aﬁ&ﬁ 2000. The computation of this scenatié
is thhs an experiment that allows us to assess Eutire employ=

méﬁt and othet requirements to satisfy pIausiBIe final deliveries

in the absence of Eééhﬁéléﬁiéal improvements from 1980 Sq.

Scenarios $2 and 53 are identical with Sl ghrough 1980

A
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ers for the effective use of a
compiiter and more rapid elimination of human drafters. -,
Under both .scenarios; the demand For computers (measured in

2600 than in 1990. o

These scenarios also represent the greater use.of two

‘other microprocessor-based devices, robots and computer

Rumerically controlled (CNC) machine toels, for specific

ménufaéiuéiﬁé BbéE;Eisﬁé. écénario gj assumes j ES§E§E

N

replacement by robots of six categories of -production workers

17 ‘many, manlifactufing Sectors (and assocliated savings in
paint whete applicable). It also implies faster substitution
ﬁﬁan-gi of CNC foé’ébﬁ;eaﬁibnSi machine tools ahd_giééééi

savings per tool in steel scrap leading to corresponding
redugtions in direct EEQUiEEﬁEH%E for the metalworking .

occupations. .
BOEh SCenarios assume that Computer-based WOPKSEAEions
L _.__. S~ i

‘wiii tepface conventional office %ﬁuipment; and that most '

deliveries after 1985 will be for integrated electronic
systems rather than stand<alone devices. The process is

"

accelerated Under Scenario S3 where, Ior éxample, conventional

- LY - . - - - P PR
typewriters are no longer produced after 1985. Corresponding

o
.
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categories of qlerical workers in different sectors of the

economy are represented in detail. S ;;

trenas in th€ xnput structures f he health care sectors:

equipment for diagnosis and treatment, of drugs and other

chemicals, and of plastic dizposabl _ftems, as well-as an

o

tions, with the direct consequences

scribed above. Under

Scenario Sl, there are no structural changes, "in these or in

other sectors, after 1980.

su§€ as computers are increasingly affecting the conduct

of orofeséionai and leisure activities, the demand for computer=,

based education, training, and recreation in schools, on the
job, and in homes will also increase. In all years €RESUgH _o’

2000 Scenario 53. 3550HES far more compnter-based courses per
studenE and more teacher tr;jning than Scenario 52. It also N

postulates on—the—Job training in more sectors and for a greater

number of occupations. ' - . S

4 The.. dynamic input-output #icdel Used in this study requires

that ﬁro;ectiOns of final deliveries other than invos:m::ti:

'essentially the level and composition of future public_and

private consumpcion—-be provided from ouEsIae Ehe model. For

-

¢l
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sz—and S3 so that differences in scenario

,in Scenarios 51.

outcomes have to be attrxbuted exclusively to the different .

Cécnnoiogicai assumpfions; -

we have not yet examxned first- hand in detail the 1mp11—
“T,

A .
cations of technologicaﬂ and demogrdphic cnange for the futur

fxnpnt structures of households, of technologicil change and

stqte and local public adm1ntserscion
[

the various federal;

international comparative advantaée for the compositién Qf

e

U.S. Unaer these circumstances we

demand projections which, however, have been revised ngArdg

with respect. to the use of computers by the military and by

Households: .. g - : !
Scenario S4 is identical to S3 in all of i€s E§§Gm§tion§:

about the technological structure of the economy but the pro=-

jections of final deliveries incorpdrated in t are dszerent,

: N MW T
from those used in the third as Géf1~ié the E‘rst ard second

at

levels correspondlng to offlczal projectlons of the total U 5.

labor force' the results of the computation show the EOtuge

rates of growth of final deliveries that could be attained

within the GonStraints of availabla 1aBGE and Gndat the

Eécﬁnoiogicai assumptions of Scenario S3.

/-



3. Con i i ons

automation will make it possxole to achieve over the next 20
years significant €conomies in labor relative to the production

Gf the samé bills of §oods with the mix of éechnoiogies curééﬁi&é

iﬁ use. Over 11 million fewer 'orkers are required in 1990,
and over 20 mxllxon fewer in 2000, under Scenario 53 compared

_to S1: this repreggﬂ%s a saving 6f.§:%§13nd 11. 7\, respectively,
. of the féféiéﬁbé scenario labor fééuiiéﬁéﬁES (§éé Table 1);

The céﬁpasifion ahd level of émponment in ié?é;ﬁ;aé;

Scenarios Sl, 52. and S3 are shown 1n Table 3.l1. BLS estimates
. :

for the same year are included: for_cpomparison. Since tHE

ELQ sectoral direct labor cooffxcxehts were used in the IEA

_aitabgse, it is not surprislng EhaE the Ewg?sefs of estimates

- 1 P
The impacts of automacion are different for different

types of work, and this is apparent even in térms of ‘the 9 -

" broad categories of labor shown in Tabkes 1 and 2. By 1990 -
.there is a progressive increase in the proportion of pro-
fessionals and a Steep reduction in the number and proportion
of clerical workers as we move from Scenaric S1 through 52
»

wh
Wy

to $3.

?M 

20( o& all 1abor requiremnnts under Scenairo s3 compared to

.

15 6% 1n 1978. and demand for clerical workers falls .to 11 5(

from 17.8% in 1978. The demand for managéf ,EIso sl;cken§

5

. 4 [
notxceaBIy by 2000 under SCenario S3, and in absoluge numbers

- . e

. -
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- ~ Table l,,‘“LévéIE,olltmbonméﬁEQ,GﬁdétlSEéiiii6§"“
) 'Sl, $2, and_S3 ip~1978, 1990 and 29200
- (millions of person-years)
. : - Scenarios S
: . L ¢ S1, 52, and $3— | BLS Estimutesd
Professionals - 4 13;9 13.3
Managers_____ 5; 3 9.5 9.6
. . Sales Workers .5.9 .5.9
. + |Clerical Workers 15.9 15.6
Craftsmen . 11.8 *12.0
1978 |oOperatives . 14.0 14.3
- Service WorEers 11.1 10.6
¢ Laborers 4.3 4.5
- . -~ |Farmers : 2.8 2.8
. Total 89.2 88,6 .
“ - o 7)/
7
. Scenario Scenarlo Scenario
. - F -§2 S3 -
" Professionals 19.8 21.2 20.9
Managers. . 14.4 14.3 12.4
Sales _Workers._ 9.1 _8.9 . 8.2
Clerical Workers 24.7 21.2 - 16.7
| Craftsmen 18.0 12.9 17.5
1990 Ogeratives - 22.0 21.8 .21.1
ce Workers 16.7 16.8 "16.8
6.6 6.6 6.4 7
‘Farmers — -4.2 4,2 &2
-| Total 135.5 132.9 124.1
< Professionals 25.6 28.4 31:1
Managers . 9.0 17:1 11.2
Sales Workers 12.4 L 11.8 ".10.2
Clerical wWorkers 32.6 25.0 17.9 ¢+
- | crattshen 23,3 22,9 23.4
2000 Operatives . "27.8 26.1 25.8
o Service Waikéii 22,3 - 22.4 23.0
Laborars - 8.1 8.6 8.7
B Fagmers . .83 .53 . 5.4
. Total 176.8 167.7 156.6
) . - -
3includes all private ‘sector emplcyment (jobs) plus em-
ployment in public education and health. Does not incl R
public adminlstration, armed forces, or household employees.
bCaIcuIaEed from. ID S DeparEmenE of_ Eabor, 1981] ﬁitﬁé
the employment detinltions of the IEA Model.

-~
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Tabie 7. Composition of Employmentd. iinder Scenarios
S1, S2, and S3 in 1978, 1990 and 2000
{percentages) :
”gééharios o oy
S1, €2,and S3—| BLS Estimates®
pEofesaionals 15.6 15.0
_ {Managexrs ___ __ 9.5 10.8
~' |Sales_Workers 6.6 . -6.12
Clerical Workers; 17.8 17.7
___ |Craftsmen_ 13.3 13.6
1978 |Operatives "15.7 - 16.1
Service Workers 12.4 ] f// 12.0
Laborers . 4.9 . 5.0
. Farmers 32— 3.2
Total —~100.0 ° 100.0 v
- < \
. 5 )
. .Scenario Sééﬁi?ié Scenario
k . —_— - ] .1 8Y . s2 $3 _ —
Professionals 14.6 16.0 16.8
Hanagers 10.6 10.8 10.0
Sales workers___ 6.7 6.7 6.6
Clerical _Workers 18.2 15.9 13,5
s Craftsmen_ ‘13,3 13.5 14,1
1990 | Operatives 16,3 16.4 i7.0 -
- | service Workers 12.3 12,6 ' 13.5
Laborers 4.9 4.9 5.2
Farmers _-3.1 3.1 3.3
_Total 100.0 100.0 100.0
i professionals 14.5 169 19.8
Managers 10.8- 10,2 7.2
- Sales Workers  _ -7.0 -7.0 6.5
Clerical Workers 18.4 14.9 11.4
,,,,,,, Craftsmen 13,2 13.7 15.0 -
2000 | Operatives - 15.6 15.6 16.5
{’ Service Workers 12:6 13.4 14.7
Laborers 4.9 5.1 5.5
Farmers ~..3.0 3.2 -—3,4 -
Total 100.0 100.0 100,0
_ 8.bgeetabio_l
.
-
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is lower than in 1990 even though in the aggregate 32 miliion
“0rkers have beecn added to the labor force by €ha &énd Gf ihe
decade ééééiaihq to this scenario.

Inspection Of €he 1abor requirements at the level of detail
Of 53 occupations shows that the increaséd demand Eof profes-
sionals is mainly for computer specialists and engineers while

The projected demand Eor constriuction craftsmen has a
markedly cifferent pattern thah €hat which has been’discussed so
“tari it £ollows the cycles of the investmant demand for stryc=
tures, 3nd the peaks under Scenario S3 reflect the increased
demand for capital: The sharp fall in demand for skilled metal-

vorkers reflecis in part tne increased use of CNC machine tools.
The impacdss of robots on demand for the affectad semi-

skilled occupations and laborers is much more modest: While the

reduction in demand for these categories of workers, which is

direcely aterisitable to'tobots, is about 400,000 in 1990 and
almost two million in 2000 Gnder Scenario S3, the ‘net demand is
about the same as under Scenatio SI, apparéntly due to the GEE-
setting effects of increased production of capital goods:
Fot fiost sectors increases in output are accompanied by
reductions in émpiayﬁéﬁg @nder Scenario’S3 as compared to Sl,
particularly for many of the mac%i-aékkihg sectors and semi-
conductors. While employment in the cOmputet S8CEOF incraases
sibstantially, Gutput grows at a much greater rate. Under

Ehe given assumptions--in particular, the same deliveries to

’
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' . ¢
{181 demand (except investment) Eor all scenarios--the
aemang for output of most service eectors is about the came
undér alternative Scenafios;, and the labor éi;iﬁgf in the
service sectofs due to office sutomation are very large: :

The proportion of Eabibyﬁéﬁt:ibédrbéd-iﬁ the production.
6f capital goods varjes ééh;iaatasiy from occupation to occu=
pation. wnale there are differences over time and across
icimarios, it appesrs Ehat 5-6% of the private econamy 1abot
¢ ree i employed directly or indirectly in £he praduction

of the private economy's capital goods. Aboat 12-15% of
crsiismen are involved in the production of capital goods, 9-11%
"Si iaborérs, and & Cofewhat smaller percentage Of operstives:
As could be anticipated; practically no agricultiral workers’
and barely 1% of service workers are {noslved: While under
mest sconarios for most Jears only 2-3% of professionals
ar. sc engaged, this rises o §Iightly more than 4% by 2000
under Scenagic 831 : ’ -
ARRGE] investment as a percentage Of £5Ea1 final deliveries -
1€ hi@ker under Scenario S3 tHEHLSEéﬁE?iés s1 568 $3 since the
latnr Savings discussed eariier are; naturally, inm part made

‘»\\*\pl 33€

zible by the substitution of capitazl for labor.. This is
shown TARiguEe 1.

buring hoth deaades 1981-1990 srd 1991-2000, about. half- -
‘ne value of the additional investment ﬂﬁéé} Scenario S3 as
chmpared wita §1 inr §2) is for computers. Total investment
1s anovt 1% lgner undir Scenario S3 tﬁﬁﬁ,Si_ih the 1990's

AnA4 S9% higher in the 1990°'s.
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Figats 1:; Inveéstmont as a Percentage of Total

rinal Deliveries,2 1963-2000
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aInvesEment is aefined as gross private fixed capital
formafxon, including.{investment for public -education and

health care. Total final deliveries inlcude investment.

Source of BLS figures: [U.S; Department of Labot, 1982, p, 14),
The incrcasing use of automatic equipment involves shifts
ot only in the occupational but aiso in the sectoral distribu-
tion of the work Eorece, with the increased production of cap-
1€al §oods slowing the €ransfet Erom manufacturing to service
sector employment over the next twenty years: This {s seen
in Figure 2, which is a graphic presentation of the percentage
of employment in manufacturing, service, and othor sectors

betwesh 1963 an< 2000;
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Figure 2. Pércentage Diseribution of Employment among Service,
Manofacturing:; and Other Sectors, 1§63-2000
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Note: Manufacturing is-defined £o_include IEA $#12-66 and 86.
The residual category, .Other_Sectors, includes Agriculture {IEA
#1-4), Mining (IER #5-10); and Construction {IEA #11}. Al
remaining Séctors are irncluded as Services.
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Scenario $3 assumes the accelarated adoption through
the y=ar 2000 .of computer-based automation into all sectors
of theé ec omy, accompanied by a continual 1ncrease in the

material standard of vaxng. While investment is computed

within the IEA model, the other components of final deliveries

(p ersonal COnSumptlon, government purchaSes, ana net exports)
are prescribed, based on BLngrojectxons, to grow over
the next twenty years at aboit 2 3 year under the high
popufation projections.

The first row of Table 3 shows the levels of employment

Which according to the IEA model would be required in otder

to satisfy this growth in total fih;i‘aéiiGéEiéi‘ﬁB&ér the €ash-

nologxcal assumptions of Sééﬁiiio 53. The Eirst four entries
A

of the third row show data for che same éﬁpléyﬁéhﬁ téhtébt

1963 and 1977, and the match with the IEA results is excellent.
For 1990, the projectipn;bé!éa oh BLS assumptions (which are ,

described in the notes to the table) is presented as a range .
. . _—.——s:——————__-'. -
of lbi to hidh. Since no comparable figures have been prOJecE ed

for 2000, we anlude in the last.row ‘of the row of the table

and public administration. For the years shown betwseen 1963 and

1977, this difference amounts to between 6172 and 10 miIrion.

~
-
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Table 3. U.5. Employment Under Sceharios S3 and S43
- and Other Sources, 1963-2000
. = — 1963 [ 1987.1 1872 | 1977 | 1990 3660

— — / — — — 77 - s -
IEA Employment? Estimates and , .
Projections’ ) )

Scénaric §3, - — 62.8 65.6 | 78:2 | se:i2 | 124.1 156.6

scenario S4’ - 62.8 69.6 | 78:2 | 86.2 ) 115.3 | 128.2
Actual _and_Projected Employment Erom - R S R BS'S S N T ST
Other sourcesb:€ : 62.8 70.9 | 718.1 | 87.4 | 123.9 |available
Actual and Projected Civilian LaboE o I T 123.9-| I32.8-
Force9. 71.8 77.3-] 86.5 | 97.4 138.3 157.4

ases text for description of Scenaric S4.

e ; R
bincludes private soctor employment (jobs) plus employment_ in_public ‘educatfon and

health. Excludes public administration, armed forces; and household workers.

CEntries for 1963-1977 are Brom_[U.S. Department of Commercd, 1981, 1982al. The ratio..
of "business"_ employment _(as‘defined in note
. the BLS for 1990_[u.S. Department of Labor, 198]
forca. projections for 1990 which are given in this table. The BLS has .not_projected_

figures for 2000. Figures for 1990 and 2000 are reported as a Tange from low to high.

‘a'} to civilianilabor force projacted by|:

981] was applied to the civilian labor_

dintries for 1963-1977 are Erom [U.S. Department of Lahor, 19801, The range.of pro- -
jections for-1990 and 2000 are based on Ehe most recent population estimates 'summariz-

ed in [U.S. Department of Commerce, _1982bl and rates of participation in the labor

force of the portion Of. the_populatiop over_age 16
- Appendix Cl: Tha lowest projection, for example,

{u.S; Department of- Labor, 1982a,.
_is calculated from the lowest parti-
gt _population projection.

cipation rate_and the ovur-16 po
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Projected laboc requirements under Scenaric S3 for 1990

Fall at the upper limit of the BLS-based projeceion of 124

million {and the latter assumes an exogenous unempioymeﬁﬁ
Fi€6 Of abouE di): :
Looking further into the Eutdre, iE the civilian labor -

force projections reported in the EabIe are EéééﬁEed,
the projected labor requxrements.of 156.6 million uhder

écenarié S3 foF the year 2000 exceed the available labor

force (because even a maxifiGH ciOiliiH iabor Eorce of 157.4
million must allow for public admifistration, household
Gérﬁeré; saa some auitiﬁié 555-551&;;;;. Thus Eh £aEe BE

"Scenario S3; based on BLS projections, could not be achieved
through only those aspects of technological change that haye
been represented’ in this scenario.

The EGUEth scenaric, S4, was Ptmulated to assess what
future rates of growth of Efnal deliveries could actually be
attained within the constraints of available labor; according
to cirrent labor force projections, and under the technological
EEEG”ﬁE ns of Scenario S3. -For Scenario S4 we progressively
reduced the IeveI, whils maInEaInIng the compositon, of

. Einal deliveries prescrxbed by 5cenario s3 Eor 1990 and 2666
(and accordingly also for years between 1980 and 1990 snd

5 tw éé" 1990 and 2600). For eaeh sequence of final deliverlés

dp:£6 the year 2000; Eﬁé co rreSponding labor requirements

!
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labor required for 1990 and for 2000 fell within the range of
labor force projections reportea iﬁ Taﬁle 3}
ﬁﬁéﬁ tﬁe valué llﬁ"lé?é prlcedi oé Elnal delluerlee é*-

cludlng lnvestment under Scenarlo s3 (based on BLS projectzonr)

is reduced by 4.4% in 1990 and 16.8% in 2000 the aggregate

employment requirements under Scenario S4 fall within the

tange of Ehe projected labor foree (Table 3). Because overall

economic activity is lower under Scenario S4 than S3, there

will be less investment. For this reason the percertage re-~
duction in the demand Eor_labor as compared to that of Scepario
53'13 aoaﬁ aiéiiai»cﬁaﬁ Eﬁic 5E Eiﬁii éaiivééias; Eoi any

ticuIarIy In Ehe proauction of capital QOOdS! for example,

craftsmen represent 14:7% of the employed in 2000 compared

" to 15.0% under Scenario S3.

tinder Scenario S&, per capita final deliveries grow at
~
about Iy a year theough the 1980's &nd about 1:0-0:5%; cor-

regpohding respectlvely to low ;Ba high populatlon projectlons,

’ through the 1990's. This is an ;etimate of the extent to

* which real per capita consumptlon will be able to ln rease

over the next two decades it Ehé entire projected labor "
Eorce 1s employed uslng the progresslvely phased in computer
based technologles. Figure 3 summarizes the dlfferences in

postulated aggregate finai deliveries ana resulfing IeveIs

of employmenc becween Scenarlos S3 and 4.

+

oy
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/
Figure 3. Growth in Final Deliveries?® and Employment?
under Scenarios S3 and 54, 1963-2000 ) i

i (1963 = 1.0)
. > B
Final
I
7 Employfientd+C
I
Sééﬁéiié 53
v - .. ' ~==- Scenario S4
! i E—
1963 1967 1972 1977 " 1990 3000

aFinal deliveties include goods and services for public and
personal €onsuMpEion and net exporfs. Gross private fixed
non-tesidential investment is excluded.

bsee note b, Table 3.

based on official sources...The tange for 2000 aSsumes
the same employment to-civilian labor force patios as -
given in Tatle 3 for 1990, :

_Chashed lines (3] show range of emplogment projsctions
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not yéi Ba;;igié to pass a final verdict o

- matrices-

251 ¥
— - - - - B ) ; - -
Based of the computations presented in

_ébis fééé;i; it i

the guestion of

Technological

tailed factusl inquiry and to incorporate into the technical

that are bound to take

used in these projections other types

ih the substitution of materials--1ike plastics for metals

Mcreover, we

have explicitly excluded from oui scenarios any major break-

throughs in computer technology that might affect significant

numbers of workers before the year 2000. While it is Ilikely

breakthroughs in areas Such as automatic programming, speech
Prog -

recognition, or robot vision are actually adopted on a large

scale, some surprises are certainly possible.

The great industrial revblution inaugura

4

£ed by the intro-

duction of mechanical power continued to transform western

and by the year-2000 it will be not fore advaticed than the

the year 1820.

. A major consideration in realizing the transition from
availability of -
[

the old to new technolcgies will be the
« -8
3 —_
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workers with the training and skills that match the work

Eﬁé téﬁﬁiiéé oecapafionai ccmgos;éton; réfiéééiﬂg Eﬁé ﬁééﬁ-
nologies that will be in place (given in Table 2. tet
us suppose that there is an adequate total number of indi-
viduals to fill these jobs, but that because of very slow

change in the oriantation of education, training, guidance,

-.8nd so on; these individuals' skills and occupational expec-

tations will reflect the mix of johs that corresponded to

the technologies that were in place in 1978. Under ttese

unemployed in 1990

{in Che same total

in the other aggregate occupational categories. Of course

some of those seeking managerial and clerical employment

wéﬁié Eé asie to €ind jobs of other kinds buﬁ Qtih 3Evt6ﬁ§

limitations on the degree of job mobility. .
The same considerations apply within each broad occupa- *
s

tional category; Among professionals; for example; the IEA
employment projections Eor 1990 show a greate: Proporticn of

-



' The crude experiment described above pirovides ‘of course

h of the ability of the futire

’Méﬁﬁi' An adequaie :

of their members.' This has not yet been carried out.
Concerted efforts in education and training can facilitate

shitting €he éééﬁﬁéfiﬁﬁal composition Of €he labor force.

Scenario s3 requires that the E;SEGEEiSB of ;i;éi;aﬂiéléaﬁéé:';

onnal courseware grow in reai Lerms at over 35% a year in

the 1980's and over 10% in the 1990° 6., In the past, higher

levels of “conventional® education in ehe U.S. relative €o
I N

other ééﬁhcries aIso played a' key role ifi the successful

transformation of our labor force from mainly agricultural

workers into a wide range of other occupations. As was-the;

cgse in the past fbi'tbh@éﬁiiﬁﬁil education, the Giéwﬁh Ehd&

Gualicy of

doubt become an item of government policy and corporate and

trade union strategles.
This ‘study has taken a First systematic albeif par€ial

Ioymert Eor almost twenty years

glance at prospects for er
irite the future, a significant lengthening of the usual time

horizen for economic inquiry. With the feasibility and

fruitfulness lhe approach taken in this study now hopeEuIIy

ERIC
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assumptions: It will also be necessary, instead of taking
‘Einal deliveries as given: to formulate and implemeit a com-
and employment are determined simultanecusly. -Thesa are
some Of the next steps in our agehda.

1In the meantime, the framework developed Eor this study -

économic issues which have Until now not been subject te

systematic inquiry.

i
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