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Preface

Tﬁa objective of this thesis is to complle and
analyze informatlon on automation, beginning with its
background and origih and continuing through various:
contemporary iésuea,‘directly or‘indirectly;related to
its devalopment; namoly,:the need for éutamation in
advanciﬁg‘our present~day hociety, socislly and econom=
idaily; the present-day uses and future expectations;
factors standing in the way of sutomatic development;
effects, both good and bad, attributed to automation
by ﬁanagémant,-labor, aﬁd husinessz beliéfs of menage~.
ment, 1abor and buainass 88 to the methods of adjusting
‘ these effecte for the banerit of gll mankind; and the
question concernlng automation's being the prime cause
'of unemployment, reported 1n many aammunities today.
| In studying sutcmation we shculd remember that
\although we are living in an advansed technologicsl
snciety, autcmation is still in its infancy and the
benerits to ba derivad from its rnture development are
as nnbelievable and ramote as was the airplane in the
time of Leanardo da Vinci.- In ths rutura development of
antcmation, almost everyona 1u ‘the world will encounter
problﬁms and raap blessings rram this antomabion. It is

to our advantege to learn all vwe can sbout the phenomenon
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so we can cope with various problems, present and future,
ﬁhich will surely arise as automation plays a more prom=-
inent parﬁ 1n our econemy. | |

- The author ia indebted to many whose friendly
cribicisms and suggestions have contributad to the imprcvem
ment of this paper. Among those who have been good encugh
to help are Dr, T. Berry;‘of the Univaraity‘of Richmond
School of Business Administration anﬁ Mré, C. E. Bullsﬁd
of Rictmond, Virginis. | | |

The author assumes reaponaibility, however, for the

points of vieW‘expressed and for posaibla deficlenciles

and arrors.

James G. Fragzer
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Chapter I

'ORIGIN AND DEFINITIONS OF AUTOMATION

b Aﬁtamaﬁianyu what 1s 1t? Fr&h what source or

;isourcea did 1t come? What can aociaty expaet from its:

- future grawth and applicahlon? These are questions be-

.~ ing asked by businessmen, union 1eaaevs, peliticians,

. and acadﬁmicians the world mvar. ; #

}_‘A The euswura to thssa qnestions ara eg numerous as ‘;
the people who wiah to delve iuto. analyze, and discuse ;
\this new phenamenan. e B

1The ginning of Automatien

| - The tedhuolcgieal devGIOpmantz or'ﬁhich wa are very
.mmnnh avare. had their origin in the lﬁth nentury‘at the
,beginning af tha Inaustrial Revalution.v Automatic devices
i'during thia pariad ook the form or ncme of the world's
most aignifieenb 1nventiane, aignificgnt frcm the yaint of
;viaw that thia wns the birth.et‘a new ers, the Inéustrial
,‘Revolutiou. thn Kay's rlying shuttlg, James Hargreaves'
 _ 391nn1ng jenny, Riehard Arkwright's rallor 3pinning frame,
and wate's sbeam angine ara only & rew of tha siguificant‘
,,1nventiﬁns uhich.apanad the way to aur prssenh aociety off
,;autcmatian*(y Lo - M. R | | |
o Tha feedubaek ayatem, whieh 15 eharacteristia of all
autogatio.systgms, is not altcgethar-new. Before antomawe
tion was a Pﬁséiﬁgﬁthdught, windmili# wbré constructed :

with small vanes perpendiculsr to the main shefty end 8s



-2 -

the wiud‘ahifted, these small*vanea turned the arms of
the windmill to head into the wiﬁ§; Another example of
a simple teadbaék system 1is a'thermcatat's»reaction.to
changabvinitamparature so as to regulate thevburder ina
 beating syntem; | o

Now through a more 1ntensive applicabioa or thisu
princiyle aalled reedback, machiugs cap be made which
are,aelfcsuffiéiant,-SQ that prodﬁc&ibn'prceesses‘dé not
have to be designed to take &ntovéocount[fha hnmaﬁ iimitaa
'tiona'of’ampiayges;,} o o

Is Automation A New Process?

. In anélyzing:thé definitions and writings of authors
we becoms awaro ofﬁfhe various-achooia‘of thought encouraged
_ by this new term. There are several quaationa atill un-
answared.v Is automation really'sumathing new? 18 it dif-
ferent frum previans methods 1n kind, oy dagrao?
o The closednleop or feedback syatem seems to be the
main point of disagreement on the part of many'exports.

. Does this faedb&ek create a new system in kind, or is it

just a grester degree of control over & much improved autoe

mntie system? Many experts believa a uindmill without its

. small tnraing>vanas is Juat another autamatic device, and

these vanes do,nat,examplify automation asrit shonld be -
defined in the terms of today's technology. At what point
does a8 syétem céase to be automatic and becpme'automatadz
May we settle for a dériﬁitidn wharaby‘an'hutomahed system
'35 one in which the mechanical 1ntégrétion of the mental
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and physical factors is inherent in the continuous pro-
ductién of certain goods and services ~ a system in which
cantinnihy is dependent on aelr-oparation and correcbion

| measures, reqairing & minimmm of human survelllance?

- 'As already suggested it 1s not easy to make a hara
and faat distinctian betwean automatiﬁ machinery on the
cne hand and an automated group of machiaes on the other‘
At 8 cartain ﬂagree of automatic oontrcl there 1s a change

'rram geparate au%ematic production to a more intensified

.- eontrol of two or more parts of ‘these ariginal, separate

?‘aﬂtomatie funakions¢ Experts are davided as to thair *
v,appraisal of thia increased eentrel. Some experts believa
that automakian is something ccmpletely new, & change in
kind. Othar experts believe it is just 8 ccntinuatien

;or the dogrse ‘to which more intensive production control
is uae& hwinging about the use of automated processaa,’
‘therefore, automsbtion 1s a change in degree of certain

automatia prcaaasea; and not 8 changesin kind,

Defiaitians er Anbcmation

. The deriniticn of autometion will probably continne
'te change as we learn more about its applicatien.
. The Tollowing accounts frow recorded discussions
derina gutomation in the light of preaent day developments.
Most anthoribies seem to agree that the word §Automa-
tion" uaé"¢eiﬁéd’§y's;B,»Eﬁrder of the Ferd Motor Company
to rafey‘ﬁoi?iha autbmatic~han&iing;bf discrete parts
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between prOgresaiva processing operations . Aﬁtomation,
in this aanse, is now appliad in the machining of engine
blccks, pistons, ring gears, etc. ILike the sssembly lines
of the 1920%s, the methods used 1n handiing materials in
the automobile industry are baing introduced by ather |
nmetal working plants which praduce large volumes of ”
standard and non«standapd gocdaal

On tha'othéé hend, D. J. Da#is;'V106~President

of Manufacturing for Ford Motor company, beliaves the
word Automstion is very. much misueed and misunderstood.
Davis says Automation is exemplified by a simple chango |
he made in a milling operation at General Motors which ;
'enabled the machine to clamp various parts automatically.,’
Davis thinks this is automation in tha “true ‘sense of

the uord.g ‘

A third authority, John Diebold, ?renident of John .
Diebolad Asscciaﬁas says that aight or “ten years ago Hme -
~ thought cf tha definitlon of automation in relation to
machines and the manner in which autamation could con~
tribute to increased prcductivity. But now he is eon~~?
vinced the fundamental importance of automation ‘1s- not
so much the converting of maqhines'as 1t is the ability“”
to crests automatic information énd'CQutrol éyﬁtems; |

Diebold &eriﬁes "automation® in‘thﬁégfgordsé

“One‘way of defining‘antométién is to_aayfthat 1t is g

means offdrgauizing or controlling producﬁion'procesaea‘

to achieve optimum uses of all production resources -



nS-

material, mechanicel, and humen. There are two basic
step&‘that industry follows in the approach towsrd auto~
mation. The firat of these 1s the organization of each
ofjae#erél‘afépsﬂof the production proceas into a fully
1ntegrateé4asztam‘ The oil refineries pioneered in this
step; the chemical 1adustry, the processing induatries,
and nuclear praduetimn have since followed in going through
the rirat atep of automation. They'have changed what had
'formerly been batch processea into 1ntegratea systems.
Emphaaizing canhrol, Diebold further states. "The
- gsecond atep of antumatinn is to take ‘the system and to
confrcl/ié in such @ way that it operates at optimum
all the time.,-.,'Paople who are not femiliar.vith the
process 1nduatries will pcint to oll induatrias and say
'thia ia automatian, other inéuscriea are going to develop
in the aame way. Actually, by the 1ntroduction_af con-
trol systams 1nta oil fafineries ah&véﬁhér processing
1ndnstries - paper menufacturing, sugar refining, chemi~ |
cal mannracturing, etc.A- & gsecond stage of automation is
being achiaved. Hbra 1t is not a case of replacing hand
labor hs'machines, but rathar of operating the machines “
at bptimnm efficiency 311 the time. \

;g In. testimony'berore the 86th Congressional Sub-
committee on Automatlon and Energy Resources, Diebold
' atated that 1f automation means snything at all, it means

something more than jnst tha extenaicu of mechanization.
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Diebold bellevex that new technologicsl developments

. are a breek with pést trends because it is no longer

necéssary to think of only one machine, or even in terms
of é.gfogp of machines; instead it i&lpractical-to look
at the whole procoss as an integrated system and not as
a seriea cf 1ndividual steps.é |
| The reader»must note that Dietold has a concept ale
together different from Davis. Davis describes automation
as an evplutionary’process; Diabol& is more explicit in
‘his dafiniﬁicn‘, His explanation of auﬁemakioﬁ*seamsvﬁol ,
1ie more in tha’coﬁplate self-sufficlency of a productioﬁ”_
aystem then in just one individusl f##at of thet pﬁoceaa;
'Labqn Iaadef’Walter Reuther defines automation as
"a ﬁ;chniquo‘by which whoie battar1es°bf.ﬁachinea, in
scme ¢3598, 31m0st whole :aeﬁOries-ana'offices can be
éperéted,gccoraingfto predatermina&Jautamétie contréls."
The raw mateﬁial'is a&tomatically'fééuin the machiné,'
éutomatiéally taken away, often to b97faa autamati&glly
into still another machine that carries 1t automatically
through a favthev process. 71 | ,
Heuthar is quick to take 1asue with paople such as
Davia of tha Wcré Hbter Cempany'when the latter axpleins
autamatian ag Just the exﬁenaion of hhe normal techuo~
logigal evnlutienary pgocass . Reuther believeg that

automation is the beginning of the second phase of the



Industrisl Revolution which started in the 18th Century.
: His_reasoning'on.this point is as follows: ‘autcmationvis
an entirely new development because, in addition to sube
stituting meehanical power for human power, it éuhatihuéas
mechenical thinking for human thinking. Some machines have
the ability to store vast smounts of information and to »
call upon these services quickly to adjust machinery for :
a necessary process. This means that the mschine is B
capable cf replaeing not only the human being, but alao
the thinking proeess of the human being., With the idea
4n mind that auﬁomation is mcre than an evolutionary pPO*’
cess, 1t 1s wishful thinking to assume there will be ao
sccial repevcusaians 1f these problems are not quickly'metg
Reubher believes that the grcwth ot automation will |
be ravolutionary. If we do not recogniae ‘the serionsness
of oup presant situation. we face 2 rapetition of the '29
crash, pqasibly'resulting 19 a trameudaus/raterof unemploy=
mbtit, » , o | - ,M‘ ? » -
~ Another unionlleadér, James B;~Gavy;'Preaidant of
tha'Interﬁaﬁionalvﬂnion of Electriégi‘ﬁérkars, has this
to say about antamétibn: ’"Whan I spehk of auiomation, I'f”"
em referring to the use of mechanical and electronic
devices.'iathar thdﬁ human woékera to_régniqte’gnd con=-
trol the eperaticn of machines., 'In that’éénsa,‘automau,.

tion represenﬁs somethiug radically‘diffarant rrom the
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mers extension of mechanization. Of course, it is not a
sudden full blown appearsnce. It rests upon previous
1developmehts, especialiy upon government-sponsored research
‘and developmenﬁ'1n~eleetron1c§,and radar. But it is & new
departure from the older method of machine operations,
since it represents the sutomatic operation of machinea
and the entire industrial and olerical pracesaea.~9\ We J
see from Cary's. deriaition that he and Reuther tend to 3
agree, and that both are in direct disagreement with Davis.
Cary shares Reuther's idea that éﬁtomﬁtian is a‘new process
rather than the axﬁéns;én-or improvement of ﬁracQSSes al-
ready known. - : |
David 0. wcodhury is another student of automation

who thinks there is e distinction betwean sutomatic
machiuary and.aptomatian@ In his book "Let Erma Do It"
he fematk#éhat the word "sutomation” has a confusing -
coﬁnotatiéu be&auae it has ndlgenefié meaning.‘ Each \
person ¢Q§frontedrby this new phenomenon has his own
derinitich;v The aifferénce‘between automatic mséhinery”
‘and autamatian, says Woodbury, is cemparable to the dir-
ference between the mechanical reapanaibility of the truly

"gutomatic" machine end the machines previocusly thought t¢

10
be sutomatic.
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CHAPTER II

THE CONTINUED GROWTH OF AUTOMATION

;ghAutbmaticn Hacassarg?

Do we really need to rurther the csuse of automation?
After World war II the deveiapmant or autamation was ac=
celerated to help mest  the 1ncreasing ccnsumar demana;‘_'
Iha demand for superior produats and 1awer pr&ces carriad
automaticn inta many 1ndustries; Within eagh,igdusyryA,
there hava beep manykapplicatinns‘gr aﬁtgmetion;v Pro- -
‘grasaifé écmpaﬁie# in all thése inéﬁseriﬁs are 8t111
1ook1ng rar tha bast way in which antomatic manhiuery
- ean deerease thelr costs, Will auﬁomation and autamatic
iproaesses be nsceasary in the future ta incﬂease industirial
productivity and to keep &merican xnduatry abreast of ﬁha
times? Is hhia new phenomenen" semething we mnst learn
to live wiﬁh, not because we have unnaaessarily farcad it
upon auraelves, but because it is aecesaary to our present

and future way of life.

Hanag&ment's7ﬂeasaﬁs Fer Hakinglﬁxgenditures On Automation
| Ehat reasons are given for such eapanditurea on autav

mation? Eanuractﬁrars, when asked why they balieva it

neeasgary'to allocate‘funde to auﬁomah;ea, give thase ange

weorss:
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1. . Sagging Sales. Declines in saleavvolﬁme end
share of the market are often traced to production inefrim
clencles. A company'may have an sxcellent market pobenhial,
but because of production inefficlencles, 1t rlada itself
unable to produce the necessary goods fast enough and"

cheaply enough to ddmpete in the nmarkets of its choice,

2. Sosring Costs. Any increasing cost places a com=
pany in a'preearia&s'poaition because bfzthe;naed for either
raising the price or accepting a louer profit. This situa~
tion, of eourse, weakens a company's markat poaibion, and
may prove diaastrous if not cheeked in time.

3. Labor Shortage. Companias*whiéh move to .new areas

experiencing a iébar‘shortage'or'to areas 1a¢king aﬁailablo
skilled labor find that aubomation ia the only way: to oper~
ate their plants satisfactorily, | n '

L. Poor Working Gonditions. Through éutométiéﬁ,

many opeiaiiana, hazardous and unheaiﬁby, are'elimiﬁated.'

In this category £all the steel and chemical industriaa. -

’ S. Lagging Output. If back-onﬁers plle up, customars
will not receive the delivary they desire, snd manufac- )
turers willflose reorders. This situation also adversely .
affects new order receipts. | o

6. H gh Rejects. Rejects necessibate the rewaak&ﬁgg

of materiél, this éitgation posaibly—resulting»in much

custoumer dissetisfaction; Both of these fectors are respon-
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sible for increased costs and decreased profits; furthér~v
more, rejects may,édversely affect the cqop&rationvand aﬁtin
tude of praduction ROrkefs. People on piecework"are ex~
tremely irritated with machiner7 wh1ch.cdnﬁinually has 8
high percentage of réjects. This general attitude may

make a poor shoﬁing in other departments. |

7. Competitive Markets, Competitors are slways

trying to impﬁove their market position by the use of the
latest technologicsl advances. In order to keep abreast |
of the current market, companies huét meet thlsz challenge

‘ _ . 1
with their own technological improvements.

Corporate Expenditures For Automatic Ecguipment

In reference to the future of autamatiqn in the
United States one notes with interest the eipenditures
ahticiﬁaﬁea for new technological advancements, ,

Clifford E. Evenson, Prasideht, TAB Engineers, Incorw
porated, says: "Certainly autéﬁaﬁianvis no passing fancy.
It has passed like willd fire tbroﬁgh 1ﬁdustry. By the end
of 1962 annuel installations of automsated equipment 3111 |
reach $6.8 billion; that is up 80 per cent in six years.
It is expected that by 1970 total expenditures for such ;
systems will reach $151b11110n.§2 Evanson adds that in
* the paper industry & number of plants have organized

special autamation groups. Hig repcrt from s survey shows
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8 17 pér‘hgnﬁ’ihcrease'in the number of paper ﬁlanta using
such groups. In the same survey of 18,065 plants it was
noted that large manufacturers planned to spend $3.7~bile
lion on #utumation in 1961, or an averagé of $619,000 per
pPlant; medium-sized producsrs, to spend a total of $1.5-
blllion on éﬁtcmation, an average of $23?,000‘per plant;
and amaliﬁpfcaucers made plans to spend $780~miilion in
1961, an ‘average of $202,000 par plant.B,vHanj other come
ranies rapreaanting various 1ndustriea have nimilar groups;
for exnmple steel, sutamobile, and aleetric power. These
groups eomplement the functions carried on by companies ;
such as Intarnakional Busineas Hachines and are always
alart to tha poaaibilities of using new metbods or 1m-
prcving prc&uct&on and controlling costs.

Iacressing Research And Develoggent.,45
\  ,Foreéa:ara continually‘at.warklta'iuerease the of«

ficiencyvand brbaden the applieéticn 6f autcmated
processes. C. c. Bhra, Intarnatioaal Busineas Hhchines"
managar or 1néuatria1 control system projects, stataa |
that for two yaars Internaticnal Busineas Machines has
been bnilding a staff to doal with prednetion control
problems;' Hr. Hurd seys that aevaral hnndrad yeople at |
Iutarnahinnal Business Machines are vorking on these

projects and related*matters.; I.B.M. has exerted every'
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effort to make sure that it tackles the most complicated
problems availabls. A large amount of Internationsl Busie
néas Machines! work has been directed toward develupihg
computers which can control not only whole plants but also
groups'Qf such'planta,at‘oneitima.‘

InternaiionalaﬂuainBSS Machines is not alone in the
compnhér,fiela by'any means. - Several other\compaﬁies are
doingvsimilér,faSearch)in«erder tplkﬁep,abréast of the
market','ccmpgtition within the computer field has bacomé;
intenae;~cailipg fOr}extebaive research and development

expenditures for CGmpanies_wishing to survive.

Man<-Hour Outpﬁhff

One of the main factors iu the 10ng~term,1ncreaae of
output per man-haur has baen the growth of autcmation, thé
introduction of which, along with cbher lnnovations, has
given our eccnomy ita dynamic characteristics.f During
World War II tner& was a retardation in the improvemant
of plant-and equipment,»which could have been 1nstalled
to serve cur consumer mavket immadiately after the war. o
This is not to deny thab 8 number of breakthrcugha cccnrred
in the rielé of automatic praducticn and automatic systems;

As @ result or these cumulative tecbaological develep~
ments, advancea 1n output per manaheur in the field af B
mannfacturing almost dcublsd between 1919 and- 19&7. After
Horld War II, many of the new technclegieal ideas used '
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diractly,ié éaf produotion, were converted to civilian
producticn. Tha rollowing statistics glve some indication
of the extent of technological changes which took place
betweag 1‘ 3% anﬁ 1958

‘ 1939 1958
Dieael lcccmotivsa as a per cent of total | 1.h 93.h
Dial telephones as 8 per cent of all Bell | o

telephanes ST _ 55.7 - 93.8
Catalyticncraeking as s per ﬁent of total 5.1 4s.h
Per cent of underground coal loaded N o -5

mechanically . , - 31.0 &h.9

Without technological change nona of these 1ncreases '
would. have been pesaible. B |
‘ Table 1, page 16, ezhiblta the tremendous increase in
output per msn~hour in the private acanomy,‘agricultural( |
and nonéégficaltéral sections between 1909 and 1958,

CQmpetition From Abroad

’ One factor auppcrting the present trend in teehnological
grouth is the Uhited States’ wish to remein compebitive i
world markets..,ih is doemed neceasary,for Americsan 1ndustrj
to incraasgvmaﬁghcur output'at alféster rate than the 10~
crease‘iéruﬁit'ccéts.‘ At tke-péesénﬁ time, even with all

its 'productiviﬁy',v, the United Statesvfmdg 1t difficult to
ccmpete in’scme %éild mafkets. The grbwth of?the Cowmon

Market in Europe is‘é'greatjfactor in the 1ncrea§ing competis



6
TABLE I

(19L7-49 = 100)

- ’ % e -
BLS . . Census
Total Agri- Non~agri- Total Agri- ' Non-agri-
- Year. Private culture culture Private cultiure culture
1909 . 'h7.6 58,2  51.6 - 47.8  SB.6  52.0
194 98,5 £9,2 101.3 = 99.0  89.3 101.9
1946 96.0 93.8  97.5 96.6 94y  98.2
947 96,7  90.5  97.5 97.4 90.6  98.4
1948 100.2 107.1 99.4 100.3  107.5 99.4
1949 103.1 102.2 103.3 ~ 102.2 101.6 102.h4
1950 . 110.L - 116.2 108.8 110.3  116.1 108.5
1951 - 113.2 114.5  110.6 115.2 1ih.1l  112.8
1952 - 115.7 ¢ 12h.5 112,0 118.9 124.0°  115.5 .
1953 2120.4  138.6- 115.1 - 123.9 138.0 119.0
l9ch | 122.6 148.3 116.9 127.0  1h7.9 121.8
1955 128.0 153.5 - 121.9 133.1  152.9 127.5
11957 - 132.8 - 166.7 124.9 . 137.9 .167.0 130.1
1958 | 135.5 188.6

4 Output per man~hour series based on real product

- data from the Offdce of Business Economies, U. S. Depart~
ment of Commerce, and unpubllished man-hours data preparsd
by John W. Kendrick linked in 1947 to BLS man-hours,

#1# Output per man-hour series based on resl produoect

. data .from the 0fflce of Business Economiecs, U, S, Depart-
~ ment of Commerce, and unpublished man-hours data,preparga
by John W. Kendrick linked in 1947 to Censna manshanms=.0.
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ltion. The idea of a United Europe 1s not sco fantastic

as many thought it would be. As the tariff walls are
lowered among these ccﬁmon market countries Americz will:
need 211 thevlow~c§st productivity it cah muster tc sell

in these markets. Another thing to remsmber in conjunction
with the growing competiticn frod abroad iz thet most of
these countﬁies, including those in the Far East, are still
in the rebuilding ataga~ Therefore, the mass of technow
logical informstion de§eleped here esnd elsewhers may‘provg'
to be advantagaons to them, With their own aggressive
attitudes, 1oﬁér'waga scales, énd'in sone iasﬁanoes forsign
aid, these ccuntriés may'maka gfeater inroads on American
merkets. All bhis has the result of placing upon the
United States,é‘real neceasity for incféaaiﬁg its com=

petitive ability.

Views of Labor lLesders

Joseph A. Beirne, President of ihe Communication
Workers of Ame?ica, haa~thia to séy: ”W& should 11&@ te
atate quite alearly and emphatically that we have never
reaiateé mechanization for the sala purpess of maintaining
jobs for norkers we represent. ) ”

"We welcome technologicsl improvaments. e thiak
they will.make a better 11fe.8 Mp. Beirnetls big qﬁeétion
ié. what -profit is there in haviug 2 guicker telsphone

9
connection made 1f it is at tha price 0f human sntferiug? ’
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~ ¥Mr, Beirne's feelings on the growth of auﬁomatian"
seem eo,be_fbéusadIQn the point of viéw~thet since gutoma~
tion in thartélsyhcﬁe_industrj haé reached @ very advanced
stage,’thers shcﬁld be a ieveling«off'prccess}in techno—}
¥ogical innovationa. This would a1lou normal attrition.
to reduce the communication work force.

A second labor leader, James B. Cary, President of
the Intérnaﬁianal Uniﬁn‘df Eleptricai Yorlkors, seems to
feel that aptamaticn is a good thing os long as 1t ralses
individual‘sﬁanﬂaras of living, but in no way decreases

10 .
Both Cawny and Belrne agraee,

or displécea»ths*werk force.
hdwevér, tha§ the grawbh in autoﬁatian has been too rapiﬂ,
and that theré has not been enough planning to cope with
the hardships which will result from'au%amaticn.'-In‘otﬁur
words, th&s&,ﬁén bélieve that unti1 unemployment problems
bave boen slleviated, there is nO'raéllnGESSSity‘fcr in-
ereasing autematian beyond its‘prasant‘level.‘
| A view apparently Quiﬁa»different'from these is that
held by W. P, Kennedy, President of tho Brotherhood of
Railroad Tralnmen, who states: "Automation, togother with
atomic energy,réffers ménkibd its first réal cpportnnity -
to eliminate poverty. No rationsl person would be opposed
- to sciehtific advancas which offar such a great promige
for people overywhere. | :

No responsible trade-union representative appears td"

bs oppoaeé’tcvéntomafion as such, The fact is that our



national security depends upon an increase in the rate
of scientific advance in this country. "11

Apother view is that of Walter Reuther, who says:
"I believe that this developing technology is going to
put in the handa-of freemen the tools with which they
can prove the Communists are,nrong,"la Reuther further
believes that it is necessary to increamse our use of new
technological methods if e are to remain a world power,
He insists that as we increase our technologlcal skill,
we must also increase our expertness in the soclal sclences

so that we can handle more efficlently the socisl problems

ariaing‘from'antémation;

Views of Hanagemen% Leaders

General Electric's Relph J. Cordiner believes that
most of therinduatry in the United btates hes a long way
to go befure it bagin& to realize the full benefits of
antamation, ‘He sees many‘wasteful and burdenscme hand
operations still used in manufacturing today. It is
necessary,‘accérdingly, that all the facets and functions
of automation, from manufacturér to customer and con-
Bumer, be uséd‘in‘increasing productivity, reducing costs,
and increasing the ovarallyvelfére of the American clti-
 zen. Autcmation is necessary because it eliminates much
of the danger and drudgery from industry, and at the same

time increaaés th&‘pay of merb\highly ski;led worksrs.



In another reference to the future necessity of sutoe
metion Cordiner relates that processes will change to
such & degﬁea that 90 ﬁer cent of the changes will be in
the familiar processes of mechanlzstion and electrifica-
tion. Iﬁeladedjin these operstions will be manbfaoturing,
layout, product desigé, material selactioﬁ,Adata processing,
marketing, management'methads,»anﬁ g8 host of other techniques,
2ll these making ﬁoﬁk more prcductlva;‘ | -

Cordiner gives his reasons rcr believing autcmation
essentisl to our way of life.

'1., By tachnclogical edvéncements our naetlonsl
securlty will be increased. We must accelorate our rate
of progress if we wish to see Americans? standard of living
rise at rates comparable to that of the past decsde.

2. Automation StreagﬁhensAcampetition at home and
abroad. | | ‘

. 3. Thrcugh?automation everyané receives the best
services ;cuStomers,1staekh01dérs,'employaeé, suppliers,
and the pubdblic in ganerél. | |

Le A gradual technologloal chenge deereases unen
ployment while exerting a stimulating influence on the
economy- s |

D, J Davis of the Ford Motor Gampany;acknowladging
ihat our cauntry is blessed with &n abuqdanoe of natural

‘resources, hﬁlds that technological progress has ensbled
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the United States to remain a world power. Davis con=
ceives automation to be another technological step fore
ward, bringing about many good changes. Automation opens
unlimited flelds for industrial diversification and tﬁe
introduction of many new products. Davis feels that we
éwe a duty to ourselves and our country to take the greatest
possible advantags of automation.ls Davis seems to be in
complete agreement with Cordiner and the labor leaders
cited above in belleving that sutomation will bﬁing a
better wﬁy of_lifé to the United States.

The conclusion is irresistible that the movement
tﬁwards further sutomation 1s not only almost certain to
continue but 13 hailea in eeveral different quarters as

an indiapensable adjunct to the rurtherance ‘of present

‘trenda in prodnction and consumptiou.
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CHAPTER III

CONTEMPORARY APPLICATIONS OF AUTOMATION

Automatic ﬁaehinery was avallable before World War II,
| and. consequently was & great part of the trememdous mobili-
zation gffort required during this period‘ Automatic con=-
trol systems and electronic computers were, for the most /,
part, developed from innovations introduced during World
War II. Today most of the manufeacturing induatries b§erate~
automatic machinery, that 1s, labor-saving Qeviées 1ﬁ'thei—
mass production of standard items such as £11ling bottles,

: 1
1qapectingtmaberials, and testling operations,

Computers: Digital end Analogue

Present~day ecmputers may be divided into two eate» |
gories, digital and enalogue. The digital computer acts
on the same principle as an extremely fast adding'mﬁqhiné,
furning-aﬁt its results by means of arithmetical ?alchla-'“
tions,.kThe anglogue eomputer operates by mgans of-e1ééf‘*
tric31 impn1sas‘and is set up in such a manner that it
handlas méésurementa. some being currenta,vvoltagea,.eﬁc‘
Analoguchbmputera can provide airect'controi-pignals | |
sinée éctﬁators‘reSpond to this type of aignala- When‘digiu
tal computers are used for control, converters are needed.

COmputers have been used to a great extent in helping
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managgment make decisions pértaining to production, cdﬁ-
struction, markets, anq new‘produéta. Varlables ére iatro~
duced into these computer systems. Several different actions
registered by the machine are appralsed as to results, vThése
findings are helpful in the solution of everyday'management' N
problenms, ﬁ -

Industrial Automation

‘Automatic equipment has played a major role in the de=

‘ velopment of several industries, and in all probability u111
u’coﬁtinue to play an important part in America!a industrial
'development. In applying this new techni@ua, the electric
power, oil, and steel industrles are the leaders. | -

The Louisiana Power and Light Company hes a cloéed—x.,i_.
loop Bﬁatem at its Little Gypsy station, whi¢h is 1ocaﬁé&vf  .
fifteen miles north of New Orleans; This ajatem,,ccnstructgd}
by Daystrom Systems, not only cdntrolsvthe plant but«aléo: |
starts the station producing power and closes it;dbwh.

In the oil induétr?, Texacols polymerization unit at
_ Port Arthur, Texas, is the first computer-controlled plant
in the world to.turn out & commercial product. Although |
computers enjoyed & fast start in this industry, thQ in~
dustryAhés not purchased sutomatic systems as rapidly as
manurépturers expected. The oil recession of the last few
yearsihaa curtailed the eapital expenditure for new oil

plants, where the computer menufacturers hope tc ingtall
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their equipment, since o0ld plants in the oil:inddstry afe
not usually conwerted to new processes.

The steel industry ia especially‘wall 'suited to auto=
mgted supervision. The problems raced by steelﬂmilla are |
many and veried, and differ from complox mechanical asseme
bly jobs in that the steel products are different items
which must be combined in the right quantities, and at the
right ti@a.' ?ﬁrthefharé, précesaes 16 thé'atael_industry .
are oasily a&apﬁea to'éomputer conﬁrol. Pﬁﬁch‘carda can"‘ w
be mada to contrcl the rolling of an 1ngot from the time
it reaahea the rolling mill unbil it leaves* During the
process alaetrical controls can check tha heat content or |
the steel and nlac detect and prevent éeviatiens frnm |
spaciricatione. o o

) The ques and Laughlino Steel Company has an automatic
1natallaeica 1u which a continuous steel atrip passes througk
an annealing furnace at the rate of 2 000 feet per minute.
As diffaveuﬁ temperature steel is ueldad to existing'coils,
the temperature in the annealing furnace ia autcmatically
ad Justed ao as to yleld a uniformly tempered metal.‘ This  “'
machine also eollscts quality conbrol reccrds, supplies |
various payroll calculetions, nnd punches cut inventory
date on tape. ‘ | o | | : :

Linde company, a diviaion of Union carbida Ccrpora-"'w
tion, has a aimulated axperimant of a blast furnsce operau‘



ticn on a large computer which promises to be highly 2UQ~
cessful. There sre a few veriables, and the comﬁuter has
proved that it is capable of coping with the prob1ems."
The three minutes taken by the computer to run a series
of shmulations’repreaants a tweonty~four year period of
testing a real furnace in the conventiocnal ménner.5

Automatic machinery is also helping manufacturers to
. recapturc marikets lost because of faulty delivery schedules.
' Carl J. Rieser, writing in Fortune describes the Inﬁernj
nétional Business Machines 1101 computer used by Weating-
house Electric Corporation as "a 1ittle machine with & 3
fabulous maﬁcry.“ This machine, able tc hold 20 millicn
bits of information, not only knows various facts abcut‘
15,000 Westinghouse customers end stores daéa on 60,000
finished products, but also handiés an average of 1,809
“orders a dayiﬁ, Business offices have been using autdmation
more and more oxtensively. They find\computers so vefy ‘
valuable in ehalyzing sales for establishing the bptiﬁumw
inventory to sales ratlo., In other companies the computers
record sales information, autometically calculate snd print
out invoices, and tabulate the commission checks fbr:aales~
men. | 4

In West Virginis the-intarnal Revenue Service 1s re- :
lying on 1ts computers to help‘expose people not rapovting
all their taxable 1ncéme,' On a}actromagnetic tape the
complete history of the taxpafer, in 8 matter of seconds,



- 28 -

can be made ready for study by the tax authorities.

 In 1955 John Diebold stated before the subcommittee
on Econcmic Stabilization that most of America’a industry
depends upcn sbort runs to produce various products. Die~{’
bold rurther stated ‘that about 90 per cent of 811 production
in the Uhited States is in lots of less than 25 pleces.
Since products are forever changiug, it is 1mpcasible at
this bime to build wachines fleyible enough to handle the

7
varied products.

Future Developments

Even w1thout the knowledge of servomechanisms and
automatic processes, there is no 1limit to the possibili»
 ties of automatian which the mind of one wishing to think
about the matter may conjure up. N | ‘

Take, for'szmmp]e, g new exéarimental device Which
recaivea a massage and repeats it in three languagaa, and
at the sama time typea the message in as many'as -foupr
1anguages.- At present this machine 1s limited to 100 one&
syllable woras, but 1its invantors predict there will come
& more efricient device which can break down whole speaches"
and type thsm. This kind of machine could ‘be an aid fn
ralieving tbe critical secretarial ahortage prevalent 1n
many.inéustrias, and %n translating ané‘reeqrding mgatiggs
smong foreign ycwers. | | N -

Another innovation in computer eperations 13 the thia
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film computer., Thess clrcuits, minute ccmparéd with
elther vacuum tubes or transistors, have the capacity

for storing 2,500 bits of informstion within a square
inch. The(mﬁmory of such a unit deponds on a éﬁpef~
conductiva metal which loses electrical resistance com-
pletely at very low temperatures. Within the spparatus
1nformationfia stored on minute arcas of thin“rilm. Cure
rénts read gnd write from supeiimposaa zigzag lines of
thin £ilm lead. By 1980 the market for thiartypa‘bf com=
puter is expected to reach 20 billion dollarsva:yaar,

The main advantage of such & system is the elimination

of numereus'parﬁs which are largely reaponsibie for come
puter consfvuction costs, The new micraminiatuﬁe éircuits
can be made in units contalning hundreds of parta whioh
are completely 1nterconnected. With a minimom amount or
~effort these parts can be assembleé into a more complex ‘
system. The speed of the new %hin f1lm camputers will be
highar than that af present mechines*g '

The uses to mhich man may put his new automatic
machines and technological asdvances seem limitless, yet ‘
with almost each new use come the prcblems which 1imit
the carrying'cut of the neu_way of doing an 0ld job., As o
man aéaks tokgain greéter prosperity for everyoﬁa through
automation he must overcome many deterrents before this

dream can become & reality;
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CHAPTER IV

FACTORS TO BE CONSIDERED BY MANAGEMENT

The High | Cost of Installation

The high cost of automatic equipment is the principal
factor retarding its introduction into many production
' situaticﬁé.«_Snme of the computers and sutomatic devices
are so elaborate that they cost millions of dollars or
are leaaed at rents equally prohibitive. It is no wonder
that exeenhives 1n many industries think long before in-
vesting in such equipment. Mr. Clifford E, Evanson,
Presidgnt of T A B Engineers, Inc., belleves one can
héndlé‘aome of these situations, whbre the cost 1a rela-
tivglf\high, by using partial automation. That ia,kpartial
automstian.ié probably the best solution for a company
uhose»yrééeéaea are adapted to automation but which does
not heve the needed funds for complote autcmation. In
such a ca#e’a 3tep~by-a£ep process may Iatef be coordinated
into a compietely automated aystem.l |

According to Evanson, esutomation is not always highly
expensive to 4install., In some instances the existing equipw‘

ment can be ﬂseé as is or it can be mogified or coupled with

’aewermeqnipment to achieve sutomation,
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Rates of Depreciation

To some extent the federal govermment is attempting’
at the present time to amend the tax laws so as to allow
business to retain wmore sarnlngs for the development of
néw, morsvflexiblc proecesses. Thus a new rule has boen
igSHed ﬁo allow higher rates of deprecistion on new sguipe
ment. The increased depreciation should bring a,greater
césh-flaw (net earnings plué depreciation) to compaﬁies |
vwho can take advantage of the new rule. Iﬁ other words
an expeunsive outlay auéh as that inéolved in puﬁchasing a 
biecafcf large automatic equipment can be recouped more
quickly than has been the case in the past, 'Aﬁbthar con-
sidarhtion is thet the more quickly a company can depreclate
1ts agéipmant,'tha lesa chance iﬁ stands toclosa money be=
cause of obsolascence érising,from’changas in consumer bre~’
ference and technologlical change. |

Itgis interenting to note the opinion of the Prentice-~
Hall Tax Service onlheu_depréciation mothods. It sees that
néﬁ assots can be wiktten off at a more rapld rate and that
tax payers who take advantaga of such a rate will tand to
‘benofit from 1arger current deductions for deprecilation.
However, the tax advantage of a fast write-off plus capltal
gain at sale is largeby offsat by the racspture of - depre-
clation (for most depreeiable property other than building&)'

as ordinary income st sale. [With the increass of infla=
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tionary preésuras, companies are still unadble to régain
the totsl cost of their squipment, ] |
United Stetes prcducera,by using highly automatic

machinery;may in many instances find it possible to com=
pete in the world market without having to operste foreign
subsidiaries. Although the tremendous flow of capitel out
. of the Uaita&iSﬁabeg in‘recent yesrs has been offset to
some extent»byfimperts of equipmént'frcm American plants

B over&eas‘éngféat amount of capitel has on balance been in-
vested abroaa. Lower unit costs in American plénts COuld :
be expectea to result in more exporta of products rather ,

than capital to make them.

Failare of ﬁanagement to Bhderstana

Hanagemenb's lack of interast and understanding are o
named as factars which may prove to be deterrents to the  >
 advance or aubomation. Lethargy, traditlonal thinkiug,
and 8 lack ﬁf factual information probably have as much -
i(or<more) bearing on management's &ecisian not to install’
new automatie equipmant as any technological eud eeonomic g
_.aonaideratinn.; In many instances management seems to havev
the ides that what has ‘been adequate in the past will be ‘
'adeqnate in the fnture. This attitude has always been 8
salient ractar in the ratardation of growth end 1n some ;

cases has hailed the. demise of. concerns which at one time
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. Were among thaiiaadera in their respective industries,

One factor underlying tbiayattituéa is the fear of suo-
tagonizing labor. Somé.husinessmen state they "Jjust
.dan't_waﬁt to rock the boat," There are msny small busie
nesses in the United States which could take large or. small
advantageay:rcmfadvaﬁced technology. These include come
panies whieh;aré 8till riding the "erest" of the early
trifties. Qﬁkhégﬁmeut-teama'and.otharaenterprisea~w1thﬁ
such épabhyzﬁeﬁéfto.léok back rather then shead. Few
people will éiaégrge thet it 1s very difficult to go for=
ﬁard uhilé-iaokiﬁg over one's shoulder. In view of these |
circumstanees there semms to be & definite need for the
atrengﬁhening of management for the- naw teéhnological ad~
vancements whieh.may soon be an 1mportant part of our every»

day 11ves.,,'f’i‘ o

Techninal Pgrsnnnal | ‘
Anathar 1uteresting an& 1mportant question cancarn—

ing automation is: who will run the new machinery? Han~
agement must aaek the right answer if its new production
methcds are ta he a succeaa. Training programa must be |
set up to'retrain eligible workers ta handle new machinery¢
Hanagement may rind thia to be -] deterrent to which.it ‘has
not given due considaration. A tremenﬁous amount or BX-
pense 13 liksly ta go 1nta training cspable teahnicians.

" In hia boak Automation Sarvant To Han, Frank Ross, Jr;

- writes that the human alement m&y provide a temporery
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barrier to the further expansion of and development of
automation. Fear is even now being felt that too few
workers with the required training will be available to
operate and maintain automated systems, Computer manu=-
facturers are éonducting schools, The federal government
is also cansidéring the spdnsorahip of_tralﬁing programs
in sutomation. These would be set up to help workers
displaue& by auﬁeﬁation snd elso to traln new workers
‘entaring the field.

An. exnmple ef the results of & humen error 1n ths
use of autemati¢ machinery can be found in the Venus
space crart'launching during July, 1962. The omissiou
of & hyphen in the dats fed to the aukcmatic eontrol
equipment eausaé the venue rocket to veer aff courss.
Since the rockat had te be destroyad, tha experimont
failed at & cost of $18,soe,ooo. | |

Patterson~Emerson-Carnstock has described a situa-
tion where 8 plant was highly departmantalized until the
lngress of autamntlon, Theresfter each of’the plant
facilities lost 1ts 1ndividuality and becams & part of
an integratad nhola.‘ Saveral other campaniea ‘have ero
ganized groups kncwn as antomation engineers. Hanagew
ment must use grea& care in choosing sueh men eaccrding

to their ability to enalyze data. Men appesr to be more



cz35¢-

successful Af they can design, procure, and instell
:machinery'in such Jobs_.,6

A regrouping and recasting of eﬁgiﬁeefs and techf'
nicians is only one of the facets of business which will
‘ﬁrobablj undergo change. Management must definitely be~-
i;evé in and carry throngh any program which it hes seen
f1t tb introduce. 'Aithéugh the "follow-up" is an old
managéﬁant axiom which will never become obsolete, it is
often the phasa of a program to which organized thought

is given too lata or too sparingly.

Management!s Inahilitz'gg Interpret Dats

Pestifying before the Joint Economic Cormittee of
the 85th Congress, Roger W, Bolz, Editor of Automation,

expreSsedvthe opinion that one of the greatest deterre&ts
to the development of autometion is the inability of ’
companies to obtain intormatibn enabling them to fora-
cast costs, Bblz believes nevertheless that many-br
managementta decisions sre based on hearséy.7\

It is quite passible‘that the statisticsl data now
being made available to management are sufficiently snd
corractly prepared but are none the less incorrectly
interpreted. In a rapidly moviug technological soclety,
managameﬁt'risks heavy losses whenever it mekes s decision
concq;ning investment in new technological equipment. It

may not Se so'much the need for better information as for
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managers better trained to interpret it. Such men are
prone to introduce programs yieldingfbetier‘data on which

ta~bese'an'investment_decision.

Dlatributioa

Today some people belleve that too great emphasis is K
| being placad cn production at tha expenso of diatribution.
The tbought is that distribution bottlenecks are being |
formed as production beoomes more autamated ‘and a greater
number of items sre turned out in a ahorter time. We aro
said to hava inadaquate channels through whioh to market
the greater volume of products.8~ '
~ The solntiun to this problem may be in the conbinued

Vgrawth cf discount houses, cheaper air~freight, and margara

'The amall distributors and wholesalers have their work cut
B out" for themselves, if they wish o be B part or the new
automatad sooiety and not deterrents which have to be |
elimineted tc make merchandi&e movse - more freely to tha
conaumsr. R | | |

| There ia a need for improvement in hhe efficiency
'of diatribuhien if . cnetomers are to be aatisfied on the
‘ basia of better service and quicker delivery. In the
next decads the distribution system within the United
statos wlll probably be so intensively davelcpad that
ane~day &elivery will be the fule rather theo the ex-



- 37 -

ception. The ihcreasad'use of automatic machinery
will help to bring sbout and sustain such an improve-

ment,

| Maka or‘_wx
" Shauld management cecide ‘that new or incraased
 autamat1on 1s thﬁ course to be taken ccnsidaration muat
,ba sivan to whathar or not the aquipment 'will be made or.
bought,;, 4 |
Firms tend to undertake the development ~ bullding -
VJoba themselvaa. . ,
o 1.,7thn aecrecy is dasirable because of campetition.'
2, jWhen an»unusual material or process will be used.
):? 3;» When machinery requirementa are 11kaly to kaep '
Lp,ahanging. , |
L. 5Whan_a new principla of manufacturing ia involved.
. 5. }?h@n d311Very will be faster. B
Eirms tend to go outsida for tha developmeut of auto-
matic maehinery: ;' o L e |
1. ,When the vendor is & apecialist in the particular
v;aquipmenb needed. )
’ 2;}When standard equipment is usad. | |
| j3.f whan user lacks the necessary engineering skills.
~Vh,‘5when vendor has special devalopment equipment.
| After tha decision to make or buy is made ‘the usar.

- must inatall, man, and cacrdinata the. new system.
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CHAPTER V

- THE EFFECTS OF AUTOMATION

VUﬁemployment:.ygg,Aﬁtamatian the Prime Cauge?

, Whaﬁ has been the state of our civilisn labor
. market with regard to unemployment? Table II gives
,_a»ccmparisbn from 19&7'fhrough 1962 which shows that
__anemploymant'has‘been comparatively high since 1957
,‘énd'is ncﬁ declinihg. -

Table’III'giﬁas'rates of unemployment since 1951
acccrding'te the color, occupation, and age of the
uérker,‘,it;is'interesbing to note ﬁhat the rate for |
non-white workers has been much higher than that for
__the Whité‘énd that the rates have generally been in-
- verse to the degree of skill. The unskilled area 1is
__the vary one where one can expect to find handicaps in
g,educaticn and training.
| There are divergent views on the general question
~of sutomation and‘employment. A‘fau of them are pre-
sented'héféytcishbw the rapge of 6pinion‘1n différent
quarters; ,

One view, expounded by Jamea B. Cary of the
Internaticnal Uhion of Electrical WOrkers, holds
that the rata of growth of consumer purchasing pcwer

must be éomparable to that of output per man-hour; Cary
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TABLE II

CIVILIAN LABOR FORCE
- EMPLOYMENT, & UNEMPLOYMENT

(in 000's)
Ammal ' Thousands % of Civilian
Yoar - Average Unemployment Labor Force
1947 60,168 2,35 3.9
948 61,42 2,328 3.8
1949 62,105 3,682 5.9
1950 63,099 3,351 5.3
1951 62,884 2,099 3.3
19523' 62,966 1,931 L3
1953 63,815 1,670 2.9
195k 6l,h68 3,578 5.6
1955 65,847 2,903 b
1956 67,530 2,822 a2
1957 67,906 2,93 L3
1958 68,647 L,661 B
1959 69,39 3,813 5.5 |
1960 70,612 3,931 . 5.6
1961 71,603 4,806 67

1962 71,884 L, 007 - 5.6



TABLE III

UNEMPIOYMENT RATES

, 195153 - 1955-57
Average Average

Total

2.7% . L.of

White 2.5 3.6

. Non=white e . T

By Occupation

- Professional, technical 1. 1.1
Craftsmen, foremen 2.5 3.&
Operatives 3 ' .
Laborers, except farm Bt
& mina e 508 . 903
18 and 19 6l - 10.7
20*2}4 - S 3'9 7-0
35*hh 1.7 2.6

1960-62
Average -

6.3%
5.3
11.2
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adds that high 1evéls of employment may be attained by
increasing the buylng power of workers to enable them
to~puéchasé more goods. The purchase of goods necessi-
,egtas‘tha‘pukchasa.of more automatic equipment to maet‘
.,the,prodﬁctién’démﬁnd, Employment will alsc rise because
wtherq iz a ﬁae& for more skilled workers to operate the

new hntamatie macﬁinery.' In other words Cary reasons -

,thaf Aﬁeﬁi&an industry gets the most benefit out of auto- ,
_matic aqnipment if wages are increased st the same or

,aven a highar rate than the rate of the 1ncrease in pro«
_v:mt:i:i’»'ii:',yu._1 He beliaves that tha only alternative is |
fdepressian brought on by 1ncrsasing produetion without '
‘fincreaaing the pﬂrehasing'power of workers., |

’, George Meany, ‘President or AFLwGIO, presents a dig=
ccursgiug picture of unemplayment resulting from automao
tion, Since nnempleymant feeds upon: itself a dawuuard spiral
 dumps the natianal economy into a recesaion. Our country
‘has naw aufferaa rrem 8 continuons anccession of recessions;
‘cne after another'about every 3 ysars, and each;tima it
1becomes harder te alimb out. The receding tide leaves a
;highar plateau of unemployment than the last. Aicording

to Haany autamation and other new productiou methods have
drastically cut manpower needs and uill undoubtedly eliminate
Jobs at tha rate nf about a million 8 year for the next few

years. In retroapect total,manufscturing output hes in-
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creased almost 25 per cent in the last decade but
emplojmant of production'énd maintenance workgra has
decraased hy 12 per cenh at the same time, o
In order ho remain atatic our national economy

mnst in the naxt 10 years create at least 3 million new
Jobs a year.: Mr» Heany not only sees very little ad-
vantaga ln aﬁtomation but seems to believe that it is
threatening to beccme a curse.

| In rsgard to railroad unamploymenh w‘ P. Kannady,
President of the Brctherhood of Railroad Trainmen, be- |
lieves that ‘no othar group of employees has suffered so.,
mneh 85 ths railroad workers. Automation and railroad
mergera hava bean responsibla for this, says Kennady, who
.also statas that technological 3ob losses have been much -
greater thaa work losaes because of business conditiona.‘;
JKennedy states that the working man is- not at all con-
vincad that managemeat wants to ahare profits equitably.
The Union, he pciuta out, feels thnt, on occasion, manage*v
ment 13 uaing bhe threat of autamation as & "club® with
which 1t gets its way‘during bargaining sesaiona.v Kenne&y
admits hawaver that such an attitude on ghe part of manege-
ment 13 tha axcaption, and not the rula. ‘

Hailroad management, on the other hand, has baen :

saying that operations nannot continue profitably, or |
will not bacome profitable uubil there 15 a greater con~

solidstion of railraad intarest anﬁ costs.‘ Gosts ara
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to be reduced through the combining of job tunctiona,
in some Instances, and through the antomation of funce
tiana, in' other instances.
 The Southarn Railway, ror 1nstance, is 1ntroducing o
automation into 1ts.offices. Computers are sald to have
saved the raiiroaé*ébouﬁ $850,000 in one year. In the
period betweeu 1946 and 1956 the annual profit of the
Scuthern rose frcm $19, 5 to $hO, 5 million but employment |
dropped from &0 000 to 22,000, Total employmant in the
railroad 1néustry'as a whole has decreased only 15 per
cent uheraas ﬁhe Bouthevn’s emplogmant has gone down
us per eenba | o |

It is 1nterasting to nota railroad management'a plans }
rcr‘the latter part of 1962: to eliminate 13, OOO firemen
'qn freight,gnﬂ diese1 engines within a year, lay‘off ox~
cess Horker, who fall into é catggory'apﬁroved by union °
and aébitratbfﬁ,‘and to'adjdsf.wagea to a more reallstic
work seales B | | . |

It seens quite clear that at 1eaat part of this aibna«t
¢ion has bean bronght about by the increase in automatic
technology; Railread executives have tried to antieipate
ths reaction from the ‘union at the introduction of such a
plan. They have also»warked vith a Presidantial Fact—
Finding Beard aet up especlally to detarmine how much of~
fect ”reatharhedding” is having on the railroad industry.
This Board haa isaued a raport eonrirming what railroad
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executi#es have been saying for many years: there 1s
too much “featherbedding in the railroad industry.
The telephone 1ndustry is gnother one to encounter

'unemploymsnt problems. In his book Automation. Its

Impact an Baainess and Peqple, Walter Buckinghsm remarks
that overall employment in tha Bell System since 1920
has increased from 200 000 to about 600,000 employees.

Recognizing that there has bean a tremendous growth
during this period, he hevertheless presents the data‘
to suppovt~a theais that autcmation oreages empioyment
opportnnitiea rather than reducing them,

On the other~hand Fraderiek R. Kappel, Chairman of -
the Bell System,atated in Hay;1962, that he expected the:
‘facilitias of th@ Bell Syatem to continue growing at a
;more r&pid rate than in 1960 and 1961 but that total
employment 1n the System wonld decline in the futurs.

He noted that sinca 1957 total emplcymene had already fallen
nesrly 67,609 ‘to scme'726 000, He also remarkgd that total
payroll had inere&sed during the seme ‘interval. The conf ‘;
trasting statamenta of Buekingham and Kappel show how -
opinions diffar when it cemes to analyzing the erfects

of antomatiun.' Buckingham is looking at overall employ~
ment within the Bell System over the past hO years whereas
Kappel is 1nterested in recent trends in employment uhich

may be expeatad to continue. The figures prasented}by
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Kappel show nct}only a definite decrease in employment
81n§e 1957 but also that the Bell‘System can handle much
moré traffic with feweé people,

In regard to solutions of the emplojment problem in
the Bell Syatem, Joseph A, Beirne, President of the Com~
’ mnhication‘WOrkers of America, has wvolced the Unlon's
téeling that the Bell management has not cooperated by
releasing its future plans on replscing workers by autoe
matic eguipment; Beirne.has aiso‘admitted'that his organié
zaticn's‘estimates andéevaluationa have been maede without
manageméﬁf'copperatién even though no thorough analysis 15
poséible without such cooperation. Even without what Beirne
terms the “necessary information" he has predicted an ever
decreasing work force in the telephone industry in spite of
continuing expénsioh. Ehus,'it is estimated by the Communi-
caticn workeré of America that by 1965 there will be any
where rroﬁ 100,000 to 115,000 fewer employees in the Bell
Sysfem_as compared with_ths number employed in 19Sh.lo
Ir such a decrease in employment does take place, which
appears feryflikely, 1t will slmost certainly place a
heaQy strain upon managemenﬁ - union relations.

In refefenca to the 1ncréasing working for¢e in
Americs, Ewan Clague, Commissioner of Labor Statistic#,‘
and‘Lecn Gﬁaenbérg, Chief of the Buresu of Labor Sta~- |
tistics, make interesting statements concerning the

challenge of unemployment. They report it probable that
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in the next decaﬂe our éountry's technblogical advance-
ments ﬁillAﬁake 15 possible to abolish at least 200,000
jobs eachlﬁeaf (compared with Meany's 1,000,000 a year).
Estimaéiéba 1ﬁ this repoert have been based on a study of
the 1953-1959 period, when automation apparently displaced
sbout 200 000 workers a yeer. During the 1947-1957 period
automatian displaced about 883,000 workers in manufacturing: -
plants alone less than 100,000 a year. Many atatistieal |
computaticns kave 1ed Clague and Greenberg to the opinion o
that automaticn will have a very adverse effect on employ~’r

‘ 11
menb 1n the futura.

01ague and Graenberg found that the correlation ‘be=
tween changea ﬁn output per man~hour and employment appears”
to be low.f To be sura there appeared to be slight tendenca
for 1arge éains 1n output per man-hour to be associated with
declines or relatively small 1ncreases in employmenb, and
for amaller gains iu output per man~hour to be associated
with larger hhan average gains in employment.

Fram their analysis Clague and Greenberg concluded
that nat all &isemployed workers atay unemployed - same
quit, rehire, or die. ‘On the othsr hand their studies do
not rerlect the aisemployment that may arise between plants“[
within an in&ustry, or the replecement and reshuffling that:

may occur uiﬁhin plants where teohnologieal changes are .

taking placa. ?urthermore, thsy do not reflect tha disw»
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employment ariging out of technological competition -
where plégts ﬁéy decresse employment or even shut down
beeanse_thsyTtrahsfaf activities to another modern |
pldnt’an ndrAdé‘they tell the lmpact of technological
change on p1antS‘or industries which lose markets to
technelogicaily'progréssive competitors, to new products,
~ and to ﬂéw,maﬁerials. | | |
'Clagﬁé and Greenberg indicate thatléechnological
 change haé}iﬁpiicaticns not only in terms of displacement
and‘adjuaﬁﬁe#t.of the present labor forca_but also for
new workers who are or will be preparing for aifferant
#ocations'an&‘léoking for jobs sometime in the future.

John Brig«t nas stated in his comprehensive study
of autamaticn in 13 plants that the 1ntenae and often
biased interasﬁ in the labor aspects of automation has
;oceasicnally distorted the picture. Bright'é study
comprenenﬁs only‘the labor aspects of automation which
1mansgemenﬁ has ancountered or noticed. Bright admits
that it will take a much broader study to test the
applieabiliby of his findings. |

Tha leaéing findings reported by Bright are as
followa:_:",, -

1. vTugivé”bf‘the thirteen firms adopted automation
‘Partlf ta;feéuééflaﬁér costs., zhere were tremendous in-

'creases’ihnﬁroauctivity but surprislngly little changes
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in 6verali émpicyment.; The final employment record was
k- &cmbinafibﬁfpf'the effects of many factors such as in-
creasedrééménﬁg‘ESnsolidation of facilifiés, changes in
product 1abur content, and the 11ke (employment figures
are. given in Table IV). In this study three plants ‘showed
a net gain, three a net reduction, and seven nc¢ change in
employment,, Bright veadily admits that another sample
ééuld‘havé:shaun a different experience.lk

It is intereétiﬁg to note that Clague and Green-
'béfg.iniimaté'that unemployment may increase abovévtheir
estimaféé-beéauée.or ﬁisémpioyment arising among plants
ﬁiﬁﬁiu the sa@é'industry, or that raplacement_and.re~‘
ahuffl;ng may"Oc§Qr“within such plants. ‘Bright is quick
tb~pciﬁ£7bu£;£hat.hia final employment data result from
.algombinétiﬁnﬁef'thé‘effects of several factors such as
"eoﬁtiuuedyeiﬁansinn,’new capacity, and absorption in
‘other opsratieus, factors which tend to offset unemploy-
ment, Bright appears to agree with Clague and Greenberg
that iarge increasas 1n productivity are frequently ac-
,ccmpanied by littla change 1n overall employment.

In his atudy Bright has emphasized that it is In2
acﬁurate tc atﬁribute net employmant changes solely to
developmenta in autnmation. Thera are simply too many
Other fastovﬁ affacting emplﬂymentﬁ, For example, each

of tha fclldwing tends to reduce emplayment' increased
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TABLE IV

TOTAL ENPLOYMENT AFTER AUTOMATION INSTALLATION IN THIRTEEN FIRMS

v

-

Company t In the Mfg. Sequence In- ' In the Firms Total Employ~ 'V Source or Dispoaition of Jobs
: volving the Automation ' ment at This Location :
r
' Jobs Galned Jobs Lost ¥ Jobs Gained - Jobs Lost ¢ :
¥ora VL (00 T 1,700 ¥ New 8ddition tO CAPAOILY.
' ’ ' ¥ Absorbed by expanded car-
Blue Motors ! 350 t no change t building operations.
: 1 T _ T Automatic workleeder was not
Autoparts ' v t adopted to change labor con=- ..
o ' . ' ' tent, but to control inventory.
. v LR ' Absorbed by expsnsion of
Electromech Y 38 = 1120 : L no change t business.
J 10% reduc~ ¢ - ¢ ‘ ‘ . :
Burton ! tion in . ! no chenge ! Abgorbed in other job shop
' -direct la~ ? : ' cparations.
SRS bor hours 1 ¥
ﬁ{gueen‘Motora - v ' no change *vaaorbad in other operations.
. Duke Motors ' ' 3 ' no change ' Absorbed in other operations.
T ! o "V Gon't. expansion of the busli-
: t _ o 'Y ness has resulted in gradual
Ovenflow t 250 « 300 t 250 « 300 ' gddition of sbout 100 employ=~
’ . * 1 gas, In the l} years following
I L. . ¥ the original reduction.
; - N ! ¥ Additional new opsration made
Sunshine 1 20 120 - ¥ pogsidbly only by the automa«
: ! 1 ¥ tion concept.
‘ v S ' RN ‘ T KEHIEion og a productilon _
Northland 041t 165 * 165 : ' : Y facility. : -
' T 3 minimuz YV T minioom ¥ Min. & max. operations caused .
Growmore ' 17 maximum 1} . 17 maximum * by seasonal extremes in demand,
| N N v ~ ¥ Partislly absorbed in other
Elkhart ¢ 5 ' 3 ' operations,
T ¥ LB , S ~ ¥ Absorbed by axpansion of an=
Rubberfoam ¢ 18 ' no change v othcr dept. ‘in the same plant.
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productivity o:fautcmation, conaoiidation‘or produce
tion’tacilities; more effdcient layout and workplace
arrangement;subétifution of new'equ;pment for old, pro-
duct redasigu rér simplicity, shirt rrom departmental‘to;
1ine production, and machanization of formerly manual |
oparations.' On the other hand, there are 8s many factors
which benﬂ.ta 1nereese amployment' 1ncrease in demand,

. addition af naw production racilities, addition of new
produets, 1ntroduction of more complax producta, union
regulaticns an working conditiocns, increased need for
maintenance and other services to support automation,

and a naﬁipolicy to provide better housekeeping, mainto-

nance, an}fuarkiag conditions. Brigbt's conclusion 1a

that cansideration muat be given to all ractors Involved
before and after automation. Otherwise the employment
changes duefto progress in automation cannot be measured
accuratalya | ,’_j ‘ | |
Bright hakes issue with those ﬂho think that
automation always brings the following results.

é;‘fﬁigher degrees of skill for all those
- :{aaaigned to the sutomated lines, ‘

E"TA higher proportion of skilled jobs,
- and.

C. A shift from operating to maintenance
jobs, thus increasing the proportion

)  4,0£ skilled jobs.

The resnlts of Bright's study, as shown in Table ¥,
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TABLE V

SUGGESTING THE CHANGING CONTRIBUTION REQUIRED
OF THE OPERATORS WITH ADVANCES IN LEVELS OF MECHANIZATION

WORKERS CONTRIBUTION

MECHANIZATION LEVELS

++ BSafety of equipment, the product of other pecple

I+ Y5 =8 9 < I 12 = 17
*(Hand control) ¥(Mechanical  *(variable con~ !(varisble con-
' ' control) ' &trol signal Y trol action
i _ ! : M - ! pesponse) ' response)
SETIT (knowledge of srt) ' increasing T Increasing T {ncreasing -~ ' decreasing -
! 1 1 decreasing t nil
BkI1I (dexterity) : Increasing : decreasing : docreasing : nil
Education (knowledge of T Increasing ¥ increasing Y Increasing = ' decreasing =
the theor ‘ ' 1 ! decreasing ' nil
erience (practice ' lnereasing ' Increasing - ' lncreasing -~ 1 decreasing -
awareness, comprehension)! ' decreasing ! decreasing ' nil
Physicel Effort ' increasing t decreasing t decreasing ! decressing =
: ! decressing ' ' o nil
Fental EITort : Increasing : increasing = :'Becreas}ng ,:’deoregginguw
dggrggsinm ' n
Iﬁfluenca on Proauctivity T {ncreasing T increasing = ! mostly ) nil
t ' ¥ decreasing ' decreasing *
Exposure to Hazards ; increasing . decreasing f~d0creasing : ail
Acceptance or Undesirabla v increasing T decreasing 1 deareasing t il e
Job Conditions 1 1 ' 3 ¥
espons ity ++ ?*1ncraasing 1 1ncreaaing ? Increasing - 1 Increasing =
o ' . ! * ¥ deercasing t decreasing ~ nil
Zenlorlity _ : df?eehed ; not af?“bte& 3 not affected 7' not sffecte
Declsion-Naking (signifi= ? 1nereaaing :* increasing - rdeeraaamg ¥ decraaaing -
_cant Jjudpments M — ' decreasing T nil
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thrcw consiﬂerabla doubt on the certainty of such
results., To be sure Bright found that comparnble \
data on the composition of the work force in terms

of “skilled jobs" were usually not available. That
is, it a?peared'impossibie to determine whether auto-
mation bas been altering the job mix so that skilled
joba rose and unskilled Jobs fell in percentage of
total amploymenb g ,

3. Bright‘feund that autoﬁatibn‘hés not forced
managémén% to take drastic measures because of an in-
crease in‘bparatcr sklll requirements. There have been
~ some such incraases but none beyond the capacity of |
average amployaest The plants employlng the highest
degres of antomaﬁion have had 1ittle or no troub1§
feachiﬁg current operating employees to master the
new equipﬁaﬁﬁ;‘ Over all there is Iittliaevidence to
show that superigr skills sre required. These idaas
expresaed by Bright are for the most part in direct }
contrast’ bo tha ideas expressed by most other students L
of automatian. Gr course one must remember that Brightt's
ennclusiong are arawn from 8 study of only 13 manufacturing

cnncerns.< Ths situaticn may be quite different in othsr -

areas.‘

New Jub classificaticn and Industrial Relations
Shoptly gftgr wcrld.war II the Ford Motor Company
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started aytremendpus expansion program. New processes,
entirely different from the old, were 1n§roduceds The
United Auto ﬁcrkers were}very much cogceﬁaed about man-
poﬁer problems and related'issues’éuch as the following:
(1) job elassifications and rate changes for ”auﬁcmatedﬁ
~joﬁs: (2):ehahgea in the skills needed to operate the
new machinary; (3) retraining; '(h)‘seniority; and (5)
effects on skilled workers) classifications.

A new operation at the Cleveland plent paid sleven
cents hn ﬁourfleaa than a similar operation in the Dear-
born plant. 'Tha‘ﬂegrborn'operation was In existence be-
fore Ford’sta:ted 1nat§lling automated machinery; The
union noted this discrepancy in wages‘and cogtended that
newrjoﬁ éates and classifications were in order in Cleve-
land. After g strike the coﬁpany reached a éomprbmisa
with the union whereby anﬁomation was rébognizad in job
claaéificﬁtioﬁs it affected an& changed work was recognize&
on partieular jobs done .by certain operators on major lines
and by other wwrkers with different clasaifications. |

It waa alse known that automation would effect a
groeat ehanga in the required skills of cgrtain workers.

In other,uofas workers having the capacity were rétraine& A
for new jobs. The sgreement on seniority placed & burdeh'
on the chéany-io:c¢nsider Ford erkers lald off at othar

Ford plants befoﬁs hiriﬁg new personnel;
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The United Auto Workers meintained that skilled
workers have 8 spacific classification which places
vthem above apprsntice end journeyman standafds.lg

Tha caming of sutomation in the Ford pleats gave
'1the Union an excellent opportunity to tighten its hold

- on old members as well as to obtain new members,

Grawthiéglthe Seévice Industries

Thrcnghout‘the years technological change has gf-
fected man;in,mééf'ways - some good, some bad. In the
daye of Eha;In&uStrial Revolution many men were working
as mﬁeh aéf?Z'hoﬂrs a week. Today the average work-week
1§'apg§oxiﬁatély‘h6 hours and workers invsoma'lndustrieé
arévon7a thenr work-week, The smazing thing about this
ramarkable aacraase in working hours 1s that it has been
aceompaniea by tramendous increases in both wages and the
standard cf living. Moreover, various company plans hava»
given working paoyle substantial non-wage benefits such
as. hoypitalizatinn, retirement, sick pay, vacation, etc.
Hany people ara ahle to retire today on company-financea‘
pensiansfas aarly'as age 62.

The hgma 1ifa of individuals is reaping the bene-
fits of technoiagical change. The average family income
in the Unicea Statas (Table Vi) 1s approximately $7,000
and, as 1t has been statad, pesople are nouw spending less
time tn the office or plant.  The extra leisure can be

" used in manyﬂnays, ways in which the ‘expenditure of money
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TABLE VI

PERSONAL INCOME RECEIVED BY EACE FIFTH AND TOP FIVE
PER CENT OF FAMILIES AND UNATTACHED INDIVIDUALS

average income in
current dollars

1935 1947 1955 1960

1936
Totel = 81,631 $1,12% $ 5,540 $ 6,645
- Lowest Fifth . _ 337 1,023 1,355 1,576
Second Fifth 749 2,275 3,200 3,758
. Third Fifth | 1,146 3,308 h,63h 5,581
‘?Qﬁrtri,xi‘ifﬁh 1,708 h,5h2 6,290 7,721
AHHighesi:. 'Eifthl L 4,216 9,483 12,722 15,588

Top 5 Per Cent 8,65k 17,296 22,893 27,368




is needed if people are to fulfill their everyday desires.
The additional free time people now have, coupled with a
.greater exﬁendabie income, has given a marked stimulus to
the so~¢alléd“service industries. People with extravtima\
.ahd‘money ere able for instance, to travel more often and
spend mbr@ mbaey on aerfices they formerly couid not afe
fcrd.x‘ThEse'éxpenditures, of course, have a_stimulating ‘
éffecﬁ eﬁAthejéconcmy and to a certain extent help keep
our gﬁeﬁbioymcnt figures at a lower lecvel.

- :;SOme'halieva'that the extre time and money in the
hends of workers has en adverse effect on employment,

The theofy;is‘thgtvworkers do meny jobs around the hoﬁee
in their off«time which would otherwise have required
;1p31d.professicnals, The "do-it-yoursolf“ ider has spread t
J';t a‘ﬁneﬁsnééusﬁrate during the past decade, In their.
'épafa tima;#ééfitayourself" enthusiasts spend much time
in'houae“painting;-sewingg building, gardening, and

doing general repair work. Such workers are amateurs

'to uham;tha work. furnishes not only'recreation bub also
an opportunity to save money. But 1t should be remembetad
that tha 1néustrias aupplying these amatnur carpentera
need mora amplowges to serve the enlarged warkeﬁ. We may |
~also apaoulata that home repair men create considorable ;

'work by bungling jobs, which offsets to some extent the
work,thay take fyom professionals.
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Inaidentally there are those who disagree with the
atatement that automation can bring much more leisure
time ta workers.~ Gne of these, Sebastian de Grazia, a
pnlitical saience teacher at Rutgers University, says
that the leiaura time of man is "just a myth” He bases
his prguwentxnn the following: the Buresu of Labor Sta-
eiaeics\ém:mdesj.par'c-time jobs 1n its estimate of the
##éréga éaﬁkéﬁsék;‘ It)such jobs were included the aver-
éga ﬁark%ﬁaék wauld tigdra at L6 or 47 hours., Workers
‘”m:pnligh&”;]whiah.makes for additionsl hours of labor.

. The édmbina&ion of ell the time spent in commuting to
éad fram wﬁfk, alang with'that‘nsad in do-it~youraelf
choraa actually 1eave32§he workers very little time

‘preperly termed leisure.
| In hia boak:ﬁf Time, Work And Leisure de Grazia

, bringa aut tha pnint that the word ”leisure has al-
u&yu raterred ta aomabhing personal, & atate of mind, or
a qnality of feeling. It seems to Mr. deGGrazla when |
one changes fram ”Ieisure time® to "free time" one has
gone trnm a‘qnalitative to a quantitative concept. De
Grazla balieves that free time is very different from
Ieisura time.‘ Ench of a man's M)eisure time” turns out

to be “fraa tima“ during which heagoea not have a chance

to do what hs rasily waats to do.
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' Retirement |

i Qhe uumber of peaple facing rotirerent in the near
tuture will prﬁbably continue to grow. Such san 1ncrease
will have an tmportanb effect on socizl end economic con~
ditions in the United States. These retired workers need
diﬁérhicnS'ﬁe accupylthéir spare time, but they must also
havgvmohey to pay for the necessities of 1life and for varioua
desired activitiea.'uﬁany of these old people do not havai
adéénataninéqmaa even with Social Security. |

Table VII inﬁieates that by 1930 we can expect to |

ha§§ 9 to lllpafléént of the United States population in
the over*GEucabegar&;

| Table VIII shows the change in nioney incomes of the
aged by class and sax, 1949 « 1959. Table VIII indicates
that about 55 por cent of the seaion citizens had money
igcdme; in 1959 from all public and private sources of
less then 4,1 000. Yet in 1949 even more (about 7} per
cent) had incamaz of less than $1,000 and ouly 13 per
cent received $2,080 or more, The gainin monay income
betueen 19&9 and 1959 has been offset to some extent by
'tha 20 per cen, 5acrease in purchasing power of the dellar

- With an incrsasa in automation thera 1s a good chance
tha£ pemple naar retirement age will cloct early retive~ .
ment, whara_it 13 available, instead of retralning.

We ean eipéﬁt_SQcial Securiby coverage to grow to
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TABLE VII.

, AGE COMPOSITION OF THE U.S., POPULATION
AT TWENTY~-YEAR INTERVALS, 1900 - 80

Per Cont of Population in Each Age Group

Year Under 20 20=6h 65 snd over
1900 bl - 52 . b
11920 - 1o 55 5
940 34 59 B
1960 36 - 53 9

1980 . Lh=3k y7-55 9-11



Money Income
Class

No incoms
$1 - 499
$500 - 999
$1,000 - 1,999
$2,000 = 2,999
$3,000 - 4,999
$5,000 or more
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2
TABLE VIII
- Total Men
1959 1949 1959 1919
15,1 30.7 3.2 12.0
13.1 24.2 7.2 22.6
26.9 19.4, 19.6 21.0
23.3 12.5  32.8 19.8
8.9 4.8  14.3 10.9
6.7 4.8 11.6 9.5
6.1 2.1 |

11.h k.2

Women

1959 1949

2.9 L47.5
18,0 25.7
32,9 17.9
15.5 6.1
h.h 1.9
2.6 .6
1.6 .3
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help alleviate these sociml and economic problems,

Meeting Forelgn Competition
- Professor Robert L. Ralmon of Cornell University

anglyses the problem of forelgn competlition in this way.
The spread among wage levels by industry has widened in
the pogtwar pefiod; high wages have becoms higher faster
than low wages have rigan. A fall in prices, particularly
- in things we export, might have increased our exports.
Such an‘incraaSe would have increased employment and .
eased our‘balaqce of payment problems. A fall inlpricea ‘
might also have better prepared us tb accommodate the
rise in prices that may come to attend the recovery
period we are now in. Why did prices not £a11? Wages
rose faster than did productivity and the increased labor
cosﬁs vere feflectea in price increases, '

From 1953 to 1959 the prices of manufactured exports
were rising faster than thosa of our chief competitors.
For example:

| 5 per cent faster than Englend's

10 per cent faster than Germany's

20 per cent faster than Frence's

Our shere of the world market for manufasctures fell

from 26 per cent in 1953 to 21 per cent in 1959,
Reimon States further in relation to foreign com~



petition that wages 1ﬁ western Europe and in Japan have
been rising mnah‘mnre rapidly thean in the U, S, Two
aéaitianal items of importance are: (1) the wage ine
creases sbraa& uleavlw‘hsve been of the demand=-pull
vériety, in view of the previously indicated labor
ahortage, ‘that is, employars have been getting maximum
production frem thsir labor resources, and (2) until
rgcently, thein rate of increase in uages has been ex-
ceeded by the rate of increase in output per man-hour.
This prédﬁﬁfi#ity performance thus helps to explain
the 1noraase in the ability of foreign producers to
compete with American goods.25

Aaother interesting view similar to Raimon's is
that of Kr. Frank Flick, President of Flick-Ready. He‘
haa thia tc~say sbout sutomation and unemployment: by
virtue of autﬁmation 8 corporation's productivity may
' 1ncreasa, aay h per cent. The union maintains that in-
craaaas 1n prcduativity belong to tho laborer. ir 311
this inerease 18 gtven to the employee in the form of
added compeuaatiens, taking into account the cost of
added aatomatia equipment, the company will simply have
to sell the addit.ional product at higher px-ices.‘ The |
pre-raiae money in the bank” of these same workers
has actually lost some of its purchasing power in

buying bhnsa products because the praducts have riaen
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in price;7 Likewise ~ in respect to the seme pro-
ducts - the purc@aaing power of widows, orphans, re-
tired people;'énd all others living on fixed incomes
haa similarly'iosﬁ some of its purchasing power.

Befora the price incresse the corporation in our
example waa selling to foreign markets and was just
meeting eampetition - now the increased selling price
will almost suraly*lessen foreign demand.2§ Mr, Fligk
also aaes/nnedntrolled wage increases by unlons as the
‘prime &aﬁseviu the unemployment controversy.,

" How can the United States best place 1tself in a
pb#ition to’ecﬁpeée with foreign countries? One answer
to this question is that we should begin immedlately
tsking advantaga of the automation which has been, and
vill be 1ntroduced to many of our induatries. Savings
in many 1nduatries have been unrealized because of the
rising costs in the form of excessive wage demands. In-
duatries need,more money for carrying out their researc!
and devalnpmant programa. To alleviate this problem it
may be well to aecelerate depreciation allowances and

lowar corpcraba taxzs. Such a move would have to be off-

set by 8 dacliua in govarnment expanditnres at home; and,

probably a cnt 1n foreign ald. Ve must remember however,

that a 1arge part of our foreign 8id is channeled throughl3

American companies to supply these countries. Cutting
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out this}expénditure entirely, then, could adversely af-
fect ourfaconomy" The -effect of making extra capital
availahle to Uﬁited States corporations would be allowing
them to. invest mare in sutomatic equipment. The 1ncreased*
afrieiency brought about by such investment would: enable“
many American.corporations to compete more extensively in

world markets,

vSummarI- , ’
As with technology in general, the relationship
between #ntumation ahd‘ampleyment (or unemployment) is
highly bcmplieated.‘wﬂobody denies that pockets of un-
Hemﬁloymﬁnt.ﬁan an& do result directly from the intro- o
duction of new methods jnto a given operation. 'However,~
thene are almoat alwayx other factors which tend to exert ,
an crrsatting‘or compenaating efregb. |
Invgénerai thevpattern appears to be that older and
semluakillaé and unakilled workers have suffered to a
greater extent than younger and skilled uorkers. More
studies are neeﬂad to variry this, and to discover obher
aspects of’the relationahip bebween automation and amp10y~
ment. o _ |
. As‘ﬁan»hour output develops (partly through the
introduckicn of automatic equipment) people ‘may have
{a) a higher standara of living or (b) more leisure
time or (c) a cembination of the twe. Emplcyment 1n
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general will be influenced considerably by whether we
choosa mors freec time, and if so, how we‘choose to use
it.

One looks for e further growth in the demand for
more/aid'toxthe supersnnuated, & group which can be
expected to grow both 1n absolutelnumbars and in rela- |
tive size compared with the active work force,

As for foreign competition, the lowering of barriers
to traede and tﬁe movement of capital should encourage
the introduction of new methods in various aress, some
of which'hava‘been hendicapped from s technologicel
point éf'view¢ It féllowa#that American industriés
. which adopt cost-cutting methods will:nre better in
world markéts thén those whilch fail to do so. At the
same time, all peoples should beneflt more or less from

the general lcwéring of unlt cost and extension of trade.
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CHAPTER VI

. ALLEVIATING THE ADVERSE EFFECTS OF AUTOMATION

"Edueatlion | |

Education is perhapé the leading factor in slleviae

ting'any adverse effects of autcmsfione‘ MHost buslnesse
men, union 1§a&ers, and govérnment cffiaieis regard odu- |
cation as the most important facet of any long~term pro-
gram prnposéd éérstem the tide or‘ﬁnémployment broﬁght
about by automatien. Increased and,mora aomprehensive |
basic teaching is needed if the United Statea is to re~ .

| main a worlaAleadar‘ America neads to lcok forward and
to give our children & firm foundation af 1nstruction in ‘
“their early years of school: furthsmmvﬁa, it should set
up higher standards to be maintained even thraugh graduate
vsohool, This does not mean retraining Programs are nob
'necassary, thay are, but only through lcng term planning ,
can we caps uith.the aituatien now tacing us, ’

In regard tc retraining pragrams, it ie interesting
to aote that on Harch 15, 1962, President Kennedy's signa-
tura mada tha Manpower Develepment and Training Act a
public law. This act provides mainly for the appropria-
tion of funds to help in retrsining tha necessary man-

power nee&qd #c‘operate a fast gdvancing technological
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soclety. It further provides training ror‘thoée indi-
viduals, béing now unable to secure jobs because of a
lack of certein skills, This instruction will be imparted
through vocational aducational institutions, suthorized
by the Federal Government, and under the direction of the
Departmenk of Health, Educatlon, and Welfare. Poéaibly
private educational end‘training_instiﬁntionsvﬁill be
used. The Federal Government will pay the totel costs
for_the vaéé&ibnai training bf the unemplcyad through
June 30, 196k, after which:tlme states wishing to con-
tinue participating will have to bear half the expense,
':,Fedgral and state governments 3111 ahséa equallylin"‘

i béariﬁg cosfé'qf treining other persons. wOrgeﬁs uneme
ployed at»tha present time will rsceive priority in
trainigg; Also to be considered for the program are
part-time employses and those full-time employees wishe-
ing to up—g&ade or up-date their job skills, Potential
trainees will apply through-their,iccai publie émp&oy~‘
ment offlce, and the selectlon of eligible workers to be
retrained will be '1_eff: to these offigas.‘» The amount paid
eraineéé will depend on hours worged,,and will include |
" allowances for ﬁranapﬂrtaﬁipn'and g&baisbgnce. In the
fiscal ynar'l963§ $100,000,000 was appropiiated for-iheae
programs;: in 1964, $165,GO0,000,»ané,tha'aame'amaunt in
fiscal 3035 1965, The sum'pr,$5;009,090 #éa,authorizéd:
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for fiséal year 1962 to help plan and initlate the pro-
groams under the'éct.l

The question arises: what prompted the decision to
ﬁake approp:iatisnevfeﬁ training wcrkers? In April of
1962 the Pregident's Advisory Gemmittee‘on Labor~Manage«~
ment presentéa to President Kennedy & report on auntomation
which showed that the pcstwar populaticn increazss had been
responsibla for a great 1nf1ux of workers into the 1abor
market, Theblast decade has also seen a great change in
tha‘natﬁre’af 30bs,:this‘change oftep‘leavingwa gap betuween
- Job réquireménténaﬁé‘thé quaiifidations er,applicants.v‘ihe
repcrt rurtha stated that during the 1950'3 the total uumber
of skilled tsehnical and professional- worknrs had 1ncraaaed
some 58 per cent, This 1ncrease had an adva se effect on
young?yarkaré‘whélwara trying to find Qpportunitiea for
work. - In cohnéétion with this problem fhé Department of
Labor estimatad that unless somathinc were done to check
high achcal withdrawals, ‘gome seven and ouaahalf million
’new warkers joining the labor market in. 1966 would not
have complete& high achool an& over bgﬁ ané one~half milliou’
) wculd nct have finished grade schoml. aasaming that thasa |
| rigures were apprcximate tha ‘reador cen raadily see that a .
ratraining program uaa certainly indicated. of ccurse, V
this report was nat the cniy one aﬁvnsating the aﬁcesaity
of 8 training program, subcommittees of Congress, managew ,

ment groupa, aad 1abor organizations have hald many‘meetinga
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in reference to the matter. There is st111, however,

a great nesd for further study of the subject,

Revislon of Federal Wage-Hour Law

‘Waltar'ﬁeuther; United Auto Workers' President be~ )
lieves that a change in the federal wage~hour law so as
to require doublé~§ay for overtime woﬁld-gpeatly slleviate
the adverse affects -of automation. In'conjunction with
this propasal Renther and otner labor leaders believe that
rall emplﬁyees should have a 35~hour workweek, the same
prinniplavaf doable-overtime being gpplied. The theory
is that employsrs will‘hiré more empioyees rather than
- pay douhle'n#ertimé‘rates.,»The proposal also entails the
payment of hhe seme wages té those working a shorter warké
week. If sﬁch‘be the case the unions may bevigtensifying |
the adverse effects of automation on employment and possibly
working towards é decliné in 30b7oyportunities for their
memberé* I employees receive the same ray for a shorter
workweek preductivity musb rise sufficiently to flnance
- such wage,iacreases. In other words if industry cuts its
wcrkweek 1l per cont it will have to increase output by at
least 1l psr cané per hour to feach:the-aame level of total
production. It is highly doubtful'ﬁhether'productica:cén
be increased enough at present to werrant such a decrease

in ucrking hours. If demand and technolcgy do not increase
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/
as the workweek decreases, then greatly reduced produc—
tivity must follow., This in turn will affect industry
‘ profits adversely, as well as employmeﬁt and the standard
‘of living. Since demand for products is & very important
phsse of this theory, it is found more economical in many
production situations today to follow the plsn of paying
overtime rather than running a neﬁ shift. The market for
many products may'ndb be sufficiently large to run 2 sevene
hour shifts, If an additional shift works only part time,
there is a strong possibility that the union will demand full
wages, Sn f&é, g3 unit costa are increased, managementiwill
tend to raise selling prices in order to maintain proriﬁs.
The effect of such sn increase 1n prices will discount the
hope of any rise in the standard eflliving because of an
inflationary wage price spiral. Unions will contend that
higher wages killyincrease pﬁoduction demand because of
‘the greater amount of money brought into the economy. Un~
doubtedly, productivity cannot increase without sufficient
1nvestmént c#p&tal_tn su#pért it; therefore this plan would
probably légve ;adustry‘without‘tha ﬁece&saiyrcapitnl. |
, PrcbablyAa.mo§e s¢nsib1s plég wouid be to leave the

'uorkwéak and wages at their present leveis. Any produc~
tivify increéées woald then 1ncra£éé corﬁorate profits.

Thus corporations would have more money for research and
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development expenditures, en ihcrease in these resulting
in lower prices and & better competitive position for

American corporations.

Manegement Outlook

Some economie circles belleve that_managamant‘muat
change its methods of handling new responsibilities. In
reference to this Peter Drucker, a notad‘manag@m&nt con~
rsultant,}ﬁas stated that management is now expected to
mget public demands in many areas, which until recently
~were not considered its responsibility. In attempting
to deuat'Améficén business to autométicﬁ with the least
possiblé'effecta,{manageﬁent has @ tremendous problem.
Additlonal respa#aibilitias are these: |

1.:‘Kaeping America competitive in world markets
and, whéraver‘necessary; changing waga and job policies
80 deeplf.raated:ln:American Eusinas$;

. 2 Saeking new 1nnovatians Hhiﬁh will help in
advancing both tachnology and managemant policy,

3. Remembaring that taday big ‘business faces the
problem of being not only a single economic‘entity operé
 ated for grofit; but'a1so a servant of the public as
well as of its stoekholders; and |

bl claasifying businesagen as proraasional persons

rather hhan just businessmen,

+
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These mesponsibilities, if handled properly, will
certainly have an excellent effect on ell buslness re~

lations.

Plans gg Action: Management, Labor, and Government

Management, ln carrying out any vlan of action,
must consider the factors listed by Drucker. In some
instances both mansgement and labor seem to be teking
his advice by cooperating to alleviate some of the ad-
'verse effects of sutomation. | _

The West Coast shipping indéstry showed such a
spirit of cooperation in &igning a five-yaar dact with
its 1ongshoremeﬁ. Now mechanization and modernization
 were béing introduced with two objectivés: (1) the
employeré’ ﬁésire to cut costs and csrgo handling time,
gnd thereby attract more eérgo to Paclfic Coast portss
and (2) the union's hope of preserving the longshoremen
work fdfce and glving workers of long service a greater
interaét in the industry. The agreamént gave management
a free hébd,tolintroduca eny labor saving device deemed
necesgary so long as employees ﬁera protected against
,technolbgiéal unémplcyment& A minimum weekly wage was
guaranteed, and clder employees were givéﬁ financial
incentives tcﬁretire"early. This working‘ﬁlan appears
to be reaching botp objea%ivas. In Kay, 1962, managémant
astated that there had'bgén aﬁaa per ceont pﬁoductivity
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increase since Jonuary, 1959. The greatest disadvantage
in this program has been that members have not been come
pletely indoctrinated as to the workings of the plan. |
That ia the anicns seem £o ba unable to cope with the
problem of educating their own members.

Another plan has been introduced by Armour and
Company which has recelved more publicity than the West
Coast shipping ag&aement but has pvovéa less successful.
Armour and Company hés agreed to contribute as much as },
$500,000 tcwérﬁ an "gutomation fund®., hase'contributibns
\‘willlbe made on the basia of one-cont for every hundred
pounds of meat shipped. The fﬁnd iz to be used for'a |
 study of problems arising from autometlon, retraining |
| programs, and to promote employment oppovtunitiea within
the Armour orgsnization.6 ; |

St111 another plan was introduced by'the Unitsd Aunto
~ Workers at its cenveution‘in May, 1962, which rlaced greafer‘
responsibility on emplecyers to care for wérkers aisplacaﬁ
byvautomatioﬁ; This program_incluées the rehiring of pro=
‘duction warkars’to £111 white collar jobs, more severance
pay for w¢rkersxwho‘lase their jobs, and provisions for
‘retraining. The United Auto Workers believe that this |
program, bg"zmans of orgenizaé planninﬁ, should be de=~
veloped as a formal campany policy“within the whale in-

duatry. ~ The unicns must cooperate with ranagemant and .
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'tiy, thtaugh objective thinking, to formulate g plan
uhich is logical and non-inflationsry.

Aceording to government sources a retraining plan
introduced by the U.S. Alir Force has been one of ths most
nuceaasrnl yvojacﬁa in this ares. ;In carrying out the pro=-
gram tho &1r Force haa rotrained thnuaaads for its new prc~

| grems, many of ahieh require highly technical 8kills., The
Alr Fo»ee Logisti&s Command, because of its ever changing
uaapans'systam figures on retraining as many as 15,000
-employaas a yaar, many of whom require rudimentary 10w

| struction¢f The tima neaded for suuh training ranges from
8 fiew méntha to thrae yearsea In analyzing this case one
muat‘noé féfgﬁt that the Air Force is a gavérnmént agency.,
mﬁilliona have been spent on this program, scme of which “
are eorparntions' contributiocns thraugh tax paymanta. Ir
corporaticns are not caraful they may lase the opportunity
of sotting up thniv own progrems, That 13, the federal
government may scme day require businasa concerns to re-
trein thair uorkara, 1ncluding thoaa who are dlsplaced
permanentlya: Regardleas of‘uhat happena in this situation
it behaaves management to think more sericnsly about its

’retainiag prnhlsmss

Use of Tima
St111 anather raetor, most lmportant in solving

the aﬁversa‘afrecta of mutomation, is the uselof‘laiaure»
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time. Time itself 1s most resourceful; and only when
man‘fai;s ta use it to gréateat:advantage, does it séem
otherwiée* Many people consume time in complaining
instead of working to overcome the cause of their com-
‘plaints. Benjamin Pranklin, in hisjpawerful méxims,
emphasized the importance of using‘this valuable pos=
seﬁSion §iééiy,::Asked he: ?Dost.thcu love life? 'Then
do not séﬁaﬁdéﬁktiﬁa, for that is the stuff life is made
of.% Tima 1& aura, but what te do with 1t is the question.
o A man whose enjoymenb af life requires costly
activitias 13 nat helping either himself or the sconomy.
i By uaing hiﬂ spara ‘time to improve his education, man |
will fin& his regarés in things costing 1ittla; in fact 5
he may'vell enme to realize that the things in life that

really eount are those that monay does not buy.

Gonclusién*
The salutibn to the problems resulting from -

automatian, mnst lie in a braad program 1nvolv1ng
managament, labor, and govermment. Tha main objectives
of thils pragram sheuld.be the encouragemant of esconomic
,and praductive grawth, and the spread of banefits to all
the labar ferca; This will mean the introduction of a
program. whichAin tura will sccelerate demand and spread

the ineraase in produetivity. Carryiag out such a plan
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will require a complete examination of our present tax
structure. Assesswents should be made just so far.as
they will neither discourage investment nor hinder pro-
duction; this undoubtedly means a decresse in’faxes.
Tha'?bderalchvarnmant,-in'eonjunction with a tax cut,
should closely evaluate our fﬂreigm‘pclicy te~1nsﬁre
Americg*é.réceiving full value for the expenditure of
its tax dollarsf;fﬁbney thrown away on countries not |
trying to~h§1p £hemae2ves should be rechenneled through
our sconomie system in the form of tax cuts, Ameriea
must also educate, ?rain, and retrain our pbpulgtion to
1ncréasé iﬁa flexibility and mobilitj, America must
stand supréme iﬁ hef conquest of spade. She must be a
| deterfent to aggressive forces, and at the ssme time a
leader in ﬁhe,raza to conquer space. | |

| América'h33 the wherewithal to meet the challenge
uf‘autnﬁation.7.0niyvtime will tell whether or natféhe
hasvtha»vorkers;.businesa‘leadera, énd statesmen willing' [
to cocperaﬁe, and ultimately enjo¥ its multitudinous |
benefits. . |
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