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Preface -

‘This report Cbntains Enieiploﬁgtéﬁy investiga;ionlintoitha
léﬁpidymént*effeétsjof camputers\éndfteiﬁcmeUniéétibnSEtechﬁoléng“~TH¢5
investigation started with a'deéign‘which;prbviﬂed}for three qf foﬁr}iﬁ—‘
dep;h‘case;étﬁdiesQinvb}vi§g establiéhﬂentskwhichﬂhaVeuhgd iqao§ér§tiQﬁ§ R
coﬁputer;sfstems'fbr,some‘time,.fWeuintendgd?td?determinefthe'éfﬁectslbn:
(a) the nature and quantityfof*@anp0wer mix>
thét-ié required for thé effiéiénf-
oﬁeraﬁion of cdmputerslandfcomputery

related systems;

- (b) the nature of knowledgéxthat~is required .
of those who inputAthEZsystems and- those
who utilize the outputs of the systems, for
the efficient utilizatién'ofﬁthe*systems;
(c) the nature of-work.functions:that~haveibeen e

rendered redundant by the systems;

(d) the nature of work functions that have been
created, other .than. computer and computer—

related occupations and: employments;

(e) the nature of industry links that are
maintained for the efficient .operation
and utilization of the :systems, and their

manpower implications; .




()

(8)

(h)

1)

@)

@)

(1)

(i)

the nature of operational bottlenecks that

have arisen and the extent to which- such

bottlenecks afe aésociated'with the nature.

and quantity of manpower;’

the extent of deficiencies in specialist

manpower and .ancillary manpower;

_ the degree of transfer of functions from

one location to another brought about by
the use of computers and cbmmuniqations;.'
technology;

the impact of the utilization of information

technologies on female employment oppdrtuni—

tiess

the impact of utilization of the technology

on 'in-house' vis-a-vis contracting out of

certain activities;

how firms have planned for technological-

change with respect .to labour-management
relations and the acquisition and .training

of skilled. labour;

current plans of firms with regard to

'technolqgicalvchanges,~and how issues of

skilled labour requirements and labour-

management relations are approached.
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In due-course it became-eyiaeﬁt~thatgthe~nature%Of%infor; 
mapioo~we~required'waSveither not*availebleior WOuid:hot betmaoefaveil—i
able ;oius;. Somefcompanies-deemedlthetioformationacocbe coﬁfi&ential;

yothers'thOught:the‘task of compiliﬁg~soco[in£ormation.tob~onerous“aﬁd‘
lebour-consuming;’aﬁd,still others-simpiywéeid“theyididunot~Wishfto’be

' involved .Concerns. appear -to pervade: that publiclty of negative employ-a
ment effects may bring social pressures- against electronic technology and
retard the rate of 1mplementat10n.

Nevertheless, we’proceededrwitheinterview55 apd extracted.
more inforﬁationAthan-initial responsesuto:ourﬂenquiries:had&indicated‘
possible: three establishmentsuprovided'ihformation on»the‘nature and
-quantit§3of~manpower‘mixes employed in.the operation'of;their<compuferv
and'coﬁputer-related systems; one establishﬁent>providedninfotmaﬁion'on
the effects-of ics onfline'System on,clerical‘aﬁd eecretarial employmeﬁﬁ;
we'obﬁeined‘some rather~detailed'information-on~the>ef£ectfof electfonic‘
syetemS'apd~processes generally on employment;_occuoations,,and‘skill
content in the telephone industry; and we collected some rather instructive
information on office automation- and its-efﬁects‘on office employment.

Interviews on office automation"and its empioyment.implica—
tions were conducted by research assistants‘Lynn~Maltman.and Margaret Insley;
the author conducted interviews with executives of a Bank, an- Insurance
Coﬁpen&,.an-academic ipstitution;‘an electrical>manufacto:ingfcompeny, and. a
transportation»company. On behalf of my~assistant5‘and myself, I.ehould
like to express appreciation to all who gave of their time and who prov1ded
us with;lnformacion. Mrs. Maureen Samuels- performed all of the typing and .

administrative functions.

Calgary _ Stephen G. Peitchinis
April 30, 1981.
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Executive Summary

1.

Technological change has been characterized as interdependent,

cumulative and irreversible: its application in one activity

- stimulates. innovation and application to other activities; each

successive application becomes the basis in whole -or in part for .

further applications; and its application often dictates changes

in the structure of processes. and in the organization of enter--

prises; Given these sequentialVeffects, it is ‘extremely diffi- -

cult to determine ‘the overall employment effects; particularly
in the early phases of development and application of a new

technology. ' v

The employment effects of computers and computer-related electronic

systems haVe been- generally positive. Some'employments'and occupa-
tions have been effected negatively, but such negative effects
appear to have been more than offset by positive effects on.other
employments'and occupations: for example, clerical functions related
to the filing and'retrieving.of information are .being eliminated,
but functions involving data entry, data control, computer time
scneduling are being created; typing functions are being reduced
significantly, but a form,of.typing function is being combined witn
other functions,in word processor operations; the functions of .
secretary/clerk/typists are being re-adjusted, dropping most of

the clerical and typing functions and adding functions related to
administrative support, counselling, information preparation and

analysis, and such other.
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- 3. Predictions of widespread unemployment-are based: upon three major

‘assumptions, none of which is sustaineduby=the‘availableﬁeVidence;‘

(a)' "The first assumption is. that'the availability of computers.

and microelectronic technology-is7é~sufficiént~conditiOn*fdr:the:

‘ widespread~applicatioﬁ'of~the tedﬁndlogYa' Yetgncbmputér‘techno—x

logy_haé;been-employed»in prodﬁction-prdceSses for over‘ZSaygarSa
and it is still in the deveiopmental Stége;‘and.ofher forms: of
electroﬁic technology, such as office technology for example, are
just making their. uncertain debut. The evidén¢e indicates that. the

rate of introduction and efficiency 6f_utilization are conditional

‘upon appropriate physicél structures;ithe'availability~of efficient -

~and effective support services, and éppropriate(organizatiOns of

work proecesses. . In addition, thestechnologyvdicﬁates~éhanges.in~v
iﬁtef~occdpational relationships;iand demands respohses.ffémf
functionally.associatedicapiﬁal an&Ahuman fesourcesvthat;aré
significantly different from the responses. to- which peoplg.generélly
are-accustomed. All these dictate a slow rate of implementation. A
new technological infrastructure cannot evolve and sustain itself if

its ends are alien to the ends of society.

(b) The second assumptiqh is that the rate of implementation of micro-
electronic proceéses will accelerate very significantly. . Falling
prices of electronic instrumentsftend>to\suggeétvéreater demand. But,
to any enterprise the replacemenf‘of one production'process with.
another.eﬁtails considerable capital investment, which.has to be:
justified in itself as well as in relationf?o other claimants for the

investment funds. This reality, and the factors detailed. under (a)

o)
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above, suggest a rate of implementation no different from- that

recorded over the past 25 years.

(¢) The third. assumption is that. productivity will increase -

substantially more than demand for services. This is based on

recorded instances of significant iﬁqreases,in output-ﬁpon the

replacement of manual/mechanical/electro-mechanical processes

'with‘elédtronic'processes.' But individual instances. do not ‘make

an establishment. A significant increase.in efficiency: at the:

typing and clerical levels of an office does not mean efficiency

in office operations generally will‘equally increase, nor does it

mean that efficiency in the establishment at large will increase.

Furthermofe, the increase in efficiency deals with the supply side .

of the. equation only. Its effect on employment will be deterﬁined

by what happens on the demand side. The cases that we have exam-

ined suggest that demand for services can rise faster than the
increase in efficiency, even when the rate of implementation of

electronic technology is above average.

An examination of the technological infrastructure of the Canadian

economy reveals the concurrent operation of three phases of pro-

ductive/technological/organizational processes: '"mature" processes,

such as steel, aluminum, paper, electric appliances and instruments;

"innovative' processes, such as those of IBM, Xerox. and 3M; and

"young high technology" processes, such as those of Digital Equipment,

Control Data Canada Ltd., and such other. The evidence indicates that

the implementation of automated electronic processes is having and

will continue to have negative employment-effects in the mature

-companies. But, the evidence also indicates positive employment
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.efféctswin-iﬁnovative.and(young.high téchnology_companies.thse-

electronic instrgments'éreuresponsiblé fbf.the*negative_employ-»
menf'effecfs in mature compgnies«‘_Althoﬁgh'We:have not -attempteéd.
tofestimate.theieffect on«balance,athegevidenéé‘suggests~that'the_
positive:employment effects of cqmputerSLand.computer—telatedf’ 

systems have exceeded substantially the. negative. effects.

Thefoperation‘of computer SYStemsuinvolveswébnsidérablé employ-
ment. We examined the computer services systems of three establish-
ments, and found that t§e>operation of. each involved the full-time;
employmént of about 100 employees. There are hundreds of such systems
in Canadé. ) |
Furthermore, the Canadian Data Processing Directory for 1980. lists
1087 enterprises which provide computer serviceé'and access- to
computer facilities, consulting'servicésion~management*pfoposals,
projects, computer instéllations, hardware, software and communica=-
tions, and supply-hardwére‘and“software"to.the"data précessing
industry. Very substantial employment’is associated with these
aétivities.‘
Employmeﬁt related to the operation of computer systems manifests
three characteristics which have important implications for man-
power planning: |
(a) There is considerable uniformity in -the numbers. employed

in the operation. of differgnt computer systems. We

examined three systems, differing~in size, volume and

range of activity, yet the employment associated.with

their operations ranged_bet&een 99.and 109."




(viii)

() A significant expansion in system capacity. can be intfo-
duced with only minimal ‘increments in ménpower.' That is,
once-a.computer system is established éﬁd_an-appropriate
mix of manpower is attached to it; the -system can be
converted into a widespread_computer/communications net-
work, and_the volumé of information.can be increased>
manyfbld, with only arsmali addition to the manéower
cOmpleﬁentJ

(c) There is chsiderable uniformity in the occupational
distribution of employment amongst differentjsystems.
Managerial oécupations, analets:and programmers constitute
40f6OZ;Qf total emplbyment; and computer operators, data
entry clerks, and data control clerks’30-40%. -We have
speculated éﬁiwhether s0 many managerial positions are
actually necessary, or whether they are dictated at present
by the’tightness of the market for personnel knowledgeable 

in different aspects of systems operation and utilization.

Negative effects on overall office employment were reported in two

cases: an insurance company, and the telephone industry.

(a) In the insurance company, introduction of an on-line electronic

network liﬁking the company's regional and branch officeslto head
office has had significant negative effects on overall 6ffice employ~-
ment. The effect has been particularly negative on clerical/typing/
secretarial occupations, in which employment fell in fhe order of 307.
But, this significant negative effect was regarded onlyvtemporary:

it resulted from a relatively short term and substantial increase in

efficiency in the handling of information, in a period when demand.
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for insurance services increased substantially less. It was

" gehérally*expedted that over time demand will catch-up to-the

increase in efficiency, and. employment will be restored to .

previous levels, although its COmPOSitibnawillnbefsomewhat'

different.

(b) In the telephone industry,fsignifiCant;overall~negative'

employmeht effects were-recordedNémongst~felé§h6ne opetators,

in éffices, and amongst the various instéllation,and maintenance
trades..  The‘introduction of automatic testing Qf lines, the use.
of plug~in modular componeht systems, éhe»introdhction of: computer
assisted toll switchboards, and.the comﬁuter logging of calls and
calculation, pésting and biiling of charges, all have had-negative
effects on related employment;-.But, in this. case tpo, it was
expected that when the industry attéined the capacity to supply
the-very-sﬁbstantial increase in antiéipated demand for services,
employment will be restored to the high levels of the past,
aithoughq as in the case of the insurance company, the occupational

mix will be different. C

We examined seven offices in which wvarying phases of electronic tech~-
nology is being utilized, and found the following effects:
(a) In all cases the decision to invest in electronic. technology
~ was based largely on. (1) anticipated-éontinuing increase in
demand for office services, (ii) the ihcapacity of conven-
tional manual/mechanical/electromechénical~éystems to
sa;isfy the anticipated demand, and (iii) the persistent

shortages in office manpower.



(&)

(c)

(d)

(=)

The uée.of electronic technology had yarying effects on
the,fuﬁctional éctiVities of office,6ccﬁpati§ﬁsf~typing
fﬁnctions became word processbr'operating‘functions; |
filing and retrieval functions became. general clerical
support functions, secretarial functions expanded to
incorporate variods management support functions, and .

proofing and editing activities were given functional

identity. As a result, redundant clerks became data

entry clerks, redundant typists became word processor

operators, and secretaries relieved of typing

responsibilities became "advisors," "consultants,"
"research assistants," and "administrative secretaries.”
Productivity at the typing and report preparation level

of office activity increased significantly. But,

reference is made to the fact that the office is

constituted of more than secretaries, typists and clerks,

and office activities involve much more than typing and

preparation of reports. We have not been able to.

determine whether overall office préductivity has actually

risen.

Developments to-date suggest a relatively slow rate of
progress tdﬁards the fully intégrated elegtronic'office
system.. The science and technology do not appear to
present any problem, even though some difficulties have
been encountered in the linking together of different
deviqeé into efficient systems. But, an integrated

electronic system involves much more than science and

3
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téchnology: it involves. the physicai.structurelof the-
office,vthe organiéatioﬁ'Af office ﬁrocesses, inter-
occupational functional rélatiéﬁships, énd ﬁhe.total
working enviromment. We have characterized the environ-

ment of a partly integrdted office as "eerie~-a grave-

v

yard of- silence,"

which causes. the unaccustomed "to
whisper or to want to scream." 
(e) The effect on overall office employment has been positive:

the_increase'in productivity has been more than offset by
the increase in demand for office services. The major
faétor accountihg for the*diVergence of our findings from - -
the ‘general predictions of negative effects omn office

-———employment is found in the mnature of cases we have examined. . -
All cases involved:establishments Q@ich*have'been”experiencingt
very rapid_growth]in activity and W%ichafaCed'very rapid
increase in demand for'éffice work.; Henée, the increase im .
office efficiency, which in all césés‘was very substantial.
at the clerical/secretarial/typing,ievels, was more thép off-

wgat by tﬁe increase in demand- for office services. This
provides the basis for the following general postulate: the
effect of electronic office technology om overall employment
in the office will depend upon the rate of. increase in office
efficiency relative to the rate of increase in deménd<for
office services. As.long as demand for office services:
increases faster than the rate of increase in efficiency,
positive employment effects  can be expected, regardless how

rapidly efficiency increases. Thus, even where the output



_ required, or a consequence of the tight market conditions for '

~ standards of required knowledge. The possibility of certification is

10.

 this time. The occupational mix of manpower employed in the utili-

professional personnel emplo&ed in the operation and utilization of

 (xii)

of a word processor was equal to that of four to five-
typists operating standard typewriters, the effect on

employment of secretary/typists was neutral.

The effect dn thé level of knowledge is difficult to establish at

zation of computer'systems suggests an upward shift in knowledge:

But, whether that is a true reflection of the level of kﬁowledge’

people knowledgeable in computer operations, remains to be determined.

An examination of the academic qualifications of managerial and

computer systems tends to support the latter consequence. Formalized

knowledge appears to vary widely: there is no evidence of any

being discussed amongst computer managers, professionals and operatives,
but the flow of new knowledge would have to stabilizé somewhat before
action of that nature can be taken. In the meantime, scarcity of man-
power persists, and establishments are prepared to "train" anyone who
demonstrates éptitude for the nature of work functions that are

involved.

We attempted to determine - the nature and quantity of manpower mix

that is required for the efficient operation and utilization of

computer systems. Questions on the issue emitted responses which
indicated the absence of criteria for the measurement of efficiency.
Undoubtedly, frequent changes in system capacities, and the

continuous undertakihg of new service functions makes the establish-

----'------—-J
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ment of criteria rather difficult. Nevertheless, systems managers"

have asserted that inadequate supply of specialized maﬁpbwer;has’

been responsible for system underufilizationiandxmisutilization;v




 EMPLOYMENT IMPLICATIONS OF: CQMPU_T_ER AND
TELECOMMUNICATIONS TECHNOLOGY -

Section:I: INTRODUCTION - TECHNOLOGY AND EMPLOYMENT

Employment is an important sdcial-actiVity; it-isvn0t~mere
pérticipatioﬁ ineconomic activity~for'the'purpose-of_earniﬁg'anuincome;'
and the-structutre of employment;:in the form of occupations-.and their-
distribﬁtion amongst activities in tﬁé*economy'and\societys Béars'signifi-
cantly -on the economic and social structure of society. Glven this relation-

ship between the structure of employment and: the. economic and social

structure, it can be expected that society will resist the implementation of

technological innovations which entail unacceptable implications for employ-

" ment.

In years past, when laissez'faire»conditionsfpreddminéted.in
society and the economy, considerations of impact‘onusoéiety at‘large;did:
not enter into decisions ongimpleﬁentation; Whatever the outcome, it was
attributed to the interplayﬁof.market=fofces; and: it was~a§cepted. ‘To-day,
society is more activistic;it does noﬁ accept the consequences of market
forces as inevitable; it recognizes that the interplay of market forcés is.
manipulated; and it does not accept thé implicit»proposition'thét the out-~
come of market forces is in the best interést of society.

Commonly, the nature of. technology, the level of . technology,
and the rate of technological -change are Viewedfas\catalysts in social

organization, social structure and social change. The concept of "technolo-

gical society" conjures up the impression of a society fashioned-and ruled

by the dominant force of a technological infrastructure.



Technological change has been characterized as "inter-

dependent, cummulative and irreversible."l' It is'interdependent, in the

sense that its application in one activity stimulates inmovation and
application to other activities. For exampie, application of the steam -
engine in mines and factories stimulated research, development and

application to boats and locomotives. It is cummulative, in the sense that

each application opens a multitude of‘possibilities'for further_applications,“'

and each suéceésivé_appliéation is based on some knowledge from prior appli-

-cations.. It is irreversible, in the sense that the structural and organi-

"zational chénges are irreversible. Depending on their nature and magnitude,
. technological changeé “iﬁpart a degree of determinism to the future course
of economic developme'm_:."2 This suggests that the organization.of'production
processes and formé'of'business enterpfise have been dictated to:some.degree
by fhe nature of technolégy_in existence.

Acceptance of these three propositions would justify the

anticipation of significant changes in the structure of employment. -The

pattern of development in electronic technology-fits well with the indicated .

outcomes: the application of electronic innovations to individual activities
has stimulated innovation and application to many other activities; we have

witnessed innovations over the past two decades which suggest that successive

applications have been based on knowledge gained from prior applications; and -

one of the issues that is being discussed currently is the extent to.which

lDillard, Dudley, Economic Development of the North Atlantic
Community, Prentice-Hall Ine., N.Y., 1967,;p. 246.

21bid., p. 247.




the pending introduction of integrated electronic office networks will
bring.about increasing centraliza;ion-in tﬁg;ménagemént,qf:orgénizatiOnéy
Bﬁt, thevthree-propdsitioné;alSO"seem t0'suggestia»téch¥
nological imperative: that technological chénge*can evol#efandffind:
wideséread.application on its own, and dictate;responsivé'societal :
accommodation. This is an issue of cardinal.impdrtaﬁce to society,
particularly with new innovations which have the. .potential for=ﬁide§preadn
application. 1Is it possible that a technologicai'infrgstructure can so
evolve as to dictate changes in employments,.occupations, organizations and

relationships which are counter to the interests of society and the

preferences of the people? Could a technological infrastructure evolve and

sustain itself in a society that is alien té;ité.purposés?

e The prognosticators of pendiﬁg-méss-unemployment,_social
chaos, and manipulation of people by inaﬁiméte‘objects, ésSumeAimpliciﬁly
Ehat society bears no influence on the4natufe,-leVel'andirate of techno-
logiéal change, regardless of the nature aﬁd‘mégnitude of its implications.
Such an assumption,. and the utopian‘scenarié‘that evolves- from it, cannot
be sustained by the prevailing sd@ial and eéonomic reality-~-a teality;which
is founded-on maséive retrospective technological change.

The reality is that our society, like other technologically
advaﬁced industrial societies, has evolved a capacity to diffuse and
absorb the bumps of technological change. -Ovér'fhe many decades of-
conﬁinuous technological change, and the concomitant social and economic
changes, socieﬁy hasAevolved stabilizers and shock absorbers which smooth
out and absorb the impacts of change. In addition, sbcial, economic and
institutional mechanisms have evolved which ensure that the benefits of

technological change are distributed widely through society.




W?iters’such as Jenkins and Sherman,3 Nora and"M_inc,4 and
other prognosticétors-of doom and gloom have a'very narrow view pf'
soéiety,'and very:limitéd understanding of howAthe econony works. Im

the context of the whole of society and the economy, their "comprehgnsive"

studies are but limited studies, and the-genéral principles they evolved -

¢ )

are but principles based on limited premises.

The Application of Electronic Technology

Apprehensions about.the employment implications éf electronic
‘technology are based upon predictions of applications Ehat are too rapid and
too widespread for orderly accommodation and effective manpowervadjustﬁents.
It is alleged-that5-unliﬁe technological changes of the historical.past,
elgctronic technology, and particularly microelectronic Eechnology,'will

find easy and widespread application at a historically unprecedented rate.

Electronic technology has béen operative in production

Vproceéses for over 25'years, and it is still inrthe innovative phase of
deﬁélopment.f Rapid and widespread applications were forecast twenty years
agé,based on: (a) significant improvements in the. technology of compﬁters; which
made individual units less cumbersome than the early models; (b) actual and
anticipated decreases in computer prices, making them'ac;eSSible to smaller
institutions and enterprises, and thereby expanding the market for them;

(c) increase in computer services, which was expected to bring about lower

prices and costs; and (d) the development of a wider range of software which

3Jenkins, C., and Sherman, B., The Collapseiof Work, Eyre
Metheun, Londom, 1979. .

4Nora, S., and Minc, A., L'Informatisation de la Societe,
La Documentation Francaise, Paris, 1978.
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was. expected to facilitate computer applications. to.a wider-range of
activities.

The rate of.applidétiOnwhaS«bgen~cbnsidefabiy lower than-

B thenprojécted~rate. Over time the exaggeratedfexpectationé.gave_way:to.

théﬁréality.that the\cdmputer~waé_an\instrﬁmentpwhich cou;d>performfa wide -
range dfffunctiqps.substantiallyifaéter-thén.mechanicgl.and,eleétro-

meahanitalvproceséés, and~that.it coﬁld”péfformvmany.functions which could
nqt'be"pefformed by conventional processes, bﬁt that it was, nevertheless,
anginStrqment, partly complementary to existing instruments andefactors,;»

partly supplementary, and a substitute for capital and laboufiin~varying

" magnitudes. Applications have not been as widespread as expected, and

thefembloyment-effects have not been as negative as projected. Indeed, on
baiancé,the'éffects on employment appear positive: new pgcupations:and S
em@lbyments.have been created; which remain in short supplyxéven after -
twéﬁtyayears of operation; and ‘there .is no evidence.that computer apélica-
tions have destroyed ﬁore‘jobs than. they have created.

| Currently, there-is_a'renewal of eiaggerated'eXpectationé,
based'iargely_on the advent of ﬁicroelectronics; This new phéSevof‘the
elegtronic'"revolﬁtion” is.expected-to find,&e;y rapid and very widespread
application in all production processes as Well'aé-in consumer: durables.
Amongst the most frequently,cited positive application charactéfistics are

therfo'llowing:.5

5Sbm.e'of these charactéristics-are identified by the U.K.
Advisory Council for Applied Research and: Development (ACARD).in The
Applications of Semiconductor Technology, HMSO, London, 1978.




- 1o It is appropriate for the: performance of a wide range -
of service activities which heretofore have been largely or
entirély labour intensive, such as clerical, retail, and -

other.

" 2. The small size of microeleétrqnic‘chips makes them- -

appropriate for insertion into most consumer durables..

3. It is relatively cheap, and it is‘éxpected to become -

cheaper.

4. It is exceptionally reliable and precise:in the

“activities it performs.

5. It is all pervasive.

6. It has.a universal range of application.

7. It is developing on an international scale, which méans

it will become abundant in sﬁpply.
8. It is'ehvironmentally benign.

‘9. 1Its size and cost means access to.it by individuals and -

- the smallest of enterprises.

10. It has the capacity to both extend and displace a wide

range of intellectual and intuitive skills.

In addition to these characteristics,-which are expected to
facilitate widespread application of microelectronics, impetus to applica-

tion 1s expected from the following:




S __t2 

. Inability of enterprises: to undértake;thévprOdﬁction-

- and distribution of certain:goods and-services with exist-— -

ing technology and-existingpproqessésuﬂ The. computer:

facilitated the productiqn ofrgoods~andfservic¢s;which:'

were not even.- conceived possible prior to its introduction;:

on-line transmission of information established new:

" possibilities for services; and microélectronics ig- "

conceived as.opening—up-further‘possibilitieé’for the

production of goods and services.

Inébility to meet potentialvdemand with existing processes.
The capital—labéur rétios in existénce within individual
processes impose limitations on the volume of output that
can be produced. In the absence of néw technology, output
can only be incréasedAthrough increments in capitalvand
labour. Enterprises erncounter limitations on the extent.

to whiéh-they can add successive increments. The technology

- will facilitate an increase in the  volume of -output without

a proportionate increase in production facilities and manpower.

The need for instruments and processes which can be applied-
to activities requiring greater precision than can be obtained-

with:exiéting processes.  Programmed. performance isjexpected

. to provide such precision..

Increasing competition in both domestic and international.
markets dictates,
(a) greater consistency in product. quality, and

(b) faster response to orders.
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5. The feduction_of down-time and wastage dictate the intro-

duction of moré'effective-process control, -

6. Enterprises face a compelling requirement for more efficient

management of inventory..

: It‘ié generélly recdgnized thaf we are gradually moving
towards,integfated prodﬁction-diétribution-communicafion electronic network
systems., At présent, moSt'technolbgy is still relatively primifiVe——“’
relatively unﬁidy and iﬁefficient...lt is "untidy" because it still consists
«ofaoﬁe_central processdr and séveral peripherals-—input-and output terminals,
'tape stores, ﬁrinters; etc.—--gcattered aroﬁnd and dependent on the processor
for ‘their operation. Itvis "inefficient" beéause the entife network opera-
tiéﬁ deﬁends-upoﬁ the operative'efficiency of £he ceﬁtral'processorL When
the central'ﬁrocessor stops, the entire system comes,té'a'standstill.

Efficiency considerations.dictate that entire electronic

systems——central processor, minicomputers and peripherals--be linked

together into integrated interactive networks. The advent of microprocessors

mékes possible the transformaiion of peripherals from dependent dummy devices
into intelligenﬁ,_independent, interresponsive system‘instruments.

| A most significant part of the electronic networks will be
the integréted_office——an interactive systgm_of-computers, mini-computers,
and'intelliéent peripherals, processing information, -editing texts, re-
uproducing documénfs, storing. and refrieving information, and facilitatiﬁg

.communication through electronic mail and teleconferencing.

Employment Effects

Concerns about the employment effects of electronic processes -

‘are based upon three assumptions: one is the assumption that demand for

. -




~

{
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" services will not increase. as fast as the'ihcréase in the. output. of
'SQrvices. It is expected_thaf\ﬁew prsqessés willfenable-énterpriées~to
"increaseé their»serviCes maﬁyfoid,with:the:same ér even With~redu;edf

" numbers of employees. This is baéed Qﬁ‘reports;fromréstéblishments'which'
'instituted-electronickprocéSSesftb theveffeththat»pfoductivefcapacityvhas

‘been enhanced. Specific-information.is‘lackinga.but-general statements. .

abound: of "more of the same services and a large number of other services
with the same numbers of people.” The second assumption dérives from an
‘exaggerated notion of the new technology. Electronic processes are Viewed-
as:fundamentally different from. mechanical and electromechanica1~proceéses;
and with different capabilities. They are viewed as displacing not'ohly\
human muscle poWer,'but also human intelligence. The utopian vision of a
small'group of software specialists packaging programmes and.ﬁicrochips,
thereby enabling processes. to perform all sorts-of functions without human
intervention, is disturbing indeed. ‘EqUally disturbing is the vision of
"intelligeﬁt" instruments and processeé-ohtperforming;people, and thereby

doing to humans: what the automobile and tractors did to. horses and carriages.

The‘third»assumptioﬁ derives from the inébility.to‘determine the possible’
sources of alternative empldyment opportunities. In the past, employment in
service activities was a theoretical:and practical possibility. A relation-
ship was established between productivity, income and the demand for services;

and since the production of services was ldrgely labour intensive, a close

relationship existed between the demand for services-and the demand for labour.

Hence, when mechanical and electromechanical processes- reduced employment-in

‘agriculture, and limited substantially the rate of increase in employment in

manufacturing, it was fully eXpected;that the resultant increase in product-

ivity and incomes will increase demand for services,which in turn will increase



the production of services has the same effect on employment in service

then the issue of alternative employment activities assumes prominence.
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‘employment in service activities. The outcome is shown in Table 1.

The criticél question is what will happen to employment in
the industry grouPS'Which recorded“incréasingVrates-of,emplbyment over'theA
past three decades, namely, trade, finance, insurance and real estate, and

services. If the application of electronic instruments and pfocesses to

activities as the,applicétion of mechanical and electromechanical instru-

ments and processes has had on employment in goods-producing activities,

A superficial examination of the evidence legitimizes
expréssions'of concern: * in.Trade acti&ities,»the,introduction of informa-
tion processing, text processing, nationwide on-line comnmunication,
integrated transaction terminalé, and pending automatic debiting and credit-
iﬁg of commercial transactions in bénk atcounts; suggest a potential
decreése of employment opportunities. On the other hand, trade activities
involve considerable personal services, and there are thousands of small
enterpreneurs who Qill continue to provide individual services. It is
conceivable that many services currently performed by members of households .
will in future be'performed by commercial establishments. In Finance,

Tnsurance and Real Estate activities similar developments have been in

progress: information processing, text procassing,.nAtionwide on-~line
comﬁunication; and gradual integration of electronic processes in offices,
are'expected'td.reduce employment substantially. On the other hand, there

is evidence of ihcréasing compétition in the three-éctivities; and the
respective industries have responded with increasing emphasis én consultative

services. It is conceivable that the decrease in numbers of clerks will be
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l Table 1
l . . _Distribution- of Employment by: Industry Group,
- Canada, 1950-1979.
» o~ : ' (Thousands)
l Industry Group 1950.. ‘ 1960 Inereasing/-
I, Decreasing
I } No. % No. % % of Total:
, Total Employment 4,976 100.0° 10,369  100.0
l : . Agriculture 1,020 20.5 483 4.6 Decreaéing‘
Other Primary 194 3.9 273 2.6  Decreasing
l Manufacturing ' 1,314  26.4 2,070 20.00 = Decreasing
o Construction : 333 6.7 640 6.2 Stable/
‘ Decreasing-
'_ Transportation/Communi~ °
cation & Other
' Utilities 423 8.5 900 8.7 = Stable
I Trade - : 642 12.9 1,806 17.4 Increasing
: Finance, . Insurance,
l , Real Estate 144 2.9 553 5.3 Increasing
. Services (including v _ .
o Public Ad'tion 906  18.2 3,645 35.2 Increasing
| | i
|
Source: Statistics Canada. |
I
|
i \
\ |
|
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mofe than offset by an-increase in numbers of customerlserviges consultanﬁs,
’sales personnél,_market analysfs, aﬁd gsuch other activities'focusiﬁg on the
analysis and stimulus'of demand. Furthermore, therevis increésing evidence
that electronic storage and'transmissiqn'of information create legal,éﬁd
securitf problems, which give<rise,t§ scores of employment activities.‘
,Asseéément of the efféct on employment in activities grouped
under "Services" is very difficult: we know that the widespread»intréduc-;
tion of integrated-electroﬁic processéé iﬁ offices, involving information
procéésing, text editing, electronic mail, electfographics, and other
adtivities, will afrest.and eventuélly revérse.the upward trend in general
office employment in effect heretofore. But; we also know that the professional,

semi-professional, and managerial/administrative component of office employment

has been increasing. Furthermore, although office employment is a significant

proportion of total employment in the service sector, there are scores of
other service activities in the sector.
Almost twenty years égo, a study of of fice automation in the

United States concluded:

"Although the immediate effect of electronic data
précessing suggests some retardation in the growth
of office employment, particularly part-time work,
the e#perience of some offices suggests the
possibility of expanding employment in new areas
of office acti&ity to handle information which had

. . . 6
previously been uneconomical to acquire.”

6U.S. Bureau of Labor Statistics, Adjustments to the Intro-
duction of Office Automation, Bulletin No. 1276, U.S. Government Printing
Office, Washington, D.C., 1960, p. 4.
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This- statement des¢ribes‘pfécisély developmentswiﬁ Canada-

today:. there is:a suggestion of;retafdatidﬁfihithe rate of increase. in

'office~emplbymeﬁt, but also a strong suggéstiongbf thegemérgencé-of

' sefvices which could not have been. produced:by non-electronic processes,

or it was uneconomical»to~pfoducéuth¢m. Thefproduction of such~servicesg
will generate. employment in new areas of activity.
The service sector is highly heterogeneous in. the nature and- -

structure of processes and services; and its heterogeneity is manifested in

‘the heterogeneity of. the labour fbrcé‘emplbyed in it. From the chambermaid

to the Governor .Gemeral,.the labour force 6f the sector contains almost all
of the occupations employed in'the goods-producing.sector and many ﬁore.
There are found in it workeré:withivery low. levels of education and very
high levels; low skill, no skill and very high skill; the very young
delivering papers house: to house and the ﬁery old:commissionaire; the
pélitician and the bureaucrét, the lobbyiéﬁ and~the1gamBler,”the croupier o

and the bouncer, the day-care workers, the counsellor, the artist, the

performer, and. thousands of other work classifications.

The very wide range of services, and the concomitant hetero-

geneity of the labour force means lesser vulnerability to;changes in

technology and processes of production, than would be the .case when the

range of services is narrow, and when the services and the processes are |

standardized. Even areas. of activity in which the. range of services ‘

appears concentrated, such as "office work,'" "services to business,'" and
"personal services," the nature of work involved is so diverse, and the
institutional and commercial settings-in_which.the~work is performed are

so wide-ranging, that it is difficult'to‘geheralize about the nature of the
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iﬁpact or about the extent of the impact.dn work and employment. Wﬁen one -
movésiaway from these conéeptuélly concentfétéd aétivities and'inté the |
‘realm of'general persohai.andvfamily setvices'rehdefed'in a multitide of .
.'seftings by a'mﬁltitude~6f workers, the. task is doubly difficult. |
Furthermoré; the service sector is the knowledge séctor,.and

the qqest for-knbwledge,-whether for ifs own~$ake'6r for its applicatibn to
Work‘activity, will not. be arrested by computer technology. On thévcontra:y,
there are:indicationé that by facilitéting the.perfofﬁance of functions whiéh-
Vcoﬁld‘not havé been.performed by conventionéi’methods, éomputer‘technology
,.haé stimulated queét for knowledge. |

| A fuftheq characteristic of the éervice sector which makes
its_procgsses 1e§s_vulnerable té computer technology is the relatively"

unstrictured. nature of many work activities. The computer, the word processor

and the information bank can complement and speed-up the work of the secretary,

1aWyer,rthé writer, the doctor, the bus driver, the poiiceman, but will not
reduce significantly the wide range and continuously';haﬁging<Work variables
they encounter.. EVery.work activity involving pééple rendering”sérvices to
people is subjeét to continuous change; and the moré éhangeable it is, the

more unstructured- its functions must be; and the more unstructured the work

functions, the less likely it is to introduce substitute electronic'processes.'

Structural changes in émployment and occupations will take
place, aﬁd changes in thezéontent of many jobs are inevitable; But, such
yéhanges are common in dynamic economies, and‘they'are_preferable to the
stability that characterizes periodé of economic stagnatiomn. HistOry is
replete with examplés of changes in instruments, pr&cesses, producté and -
knowledge which causéd serious dislocations in employmenf and skilis.

Indeed, since "technology" is commonly associated with capital instruments,
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it is relevant to note that' historically, changes in products, and changes

in'déménd‘for goqu_and'services havelgaused m0r¢=unemp;oymEnt andféhanges
in employment, than all of'the-changéé:iﬁ capigal instruments (machinery, .
equipmént'and,techniéal proéesées) pu;7tqgethera‘ The crigical téskwfor
society has beenlto create the:institutiqns and;programmes:that will
facilitate:the“efféctive accommodation of change. | |

Increases in efficiency'and'the‘ﬁanifested;decreaée-in'labbuf
input per unit of output is a thfeat to employment only when the volume of work
to be done is fixed. Between11961 and 1979 output per'man—hguriin Canada's
commercial noﬁ-agricultural indgétries-increased.at an average.énﬁual rate
of 2.75%; and'employmeng increaéed at an average.annual rate of 3.13%..'In‘

1961, employment in all activities excepting-égricultﬁfe~and;puﬁlic adminis-

tration, stood at 5,018,000. In l979~it:was 9,181,000--an increase of 4,163,000

Technological-chaﬁgESﬁand.concomitant increases in éfficiency
do not’ reduce employment;'the abéenée'0f~technolpgical changeé and the
failﬁre Of'efficiencyuto iﬁcreasé afe more likely céuses of -employment
retardation. Structural imbalances notwithétandiﬁg,’prolonged periods of
concurrence in rising efficiency and employment deficiency are more likely
the result of demand deficiency than the result of improvements in efficiency.

This relationship is well demonstrated by developments in
Alberta, where the introduction of computers and computer-related processes.
has been widespread, fet there~héve'been persistent shortages of manpower,
éartiéularli~0ffice, professipnal and technical,.manageriél, and of course,

computer-related occupations. " The explanation will be found in the rate of

increase in economic activity: the increase in efficiency has been more than -

offset by the increase in demand for services. The Alberta experience

suggests that computers. and compﬁter—related electronic systems. do not reduce
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the total qumber of jobs avaiiabie. On the,contrafy,»by making.if possible
tovprdduce goodévand services more efficiently, and:by méking,it poSsible‘
to produce maﬁy goods and services ﬁhich céuld not or'wbuld_nof.have beeﬁ
produced, computers'and compufer—related'systems facilitate the generation
of highér incomes, higher demand for goods and services,'and,higher-eﬁploy—
ment. If, instead of increase, employment is-in fact.retarded, the fault
vwillﬁbe found élsewhere; not in the application of computer;technoldgy. The
fault will be found in the variables responsible for<ﬁhe faiiure of the
econbmy-to expand.at.whatever fate is necessary for.the accommodation with

employment of everyone able and willing to work.

Attempting to Predict Chénges in Employment and Occupations

Attempts to predict changes‘in ﬁanpower‘requiremeﬁﬁs have
generally préven unsatisfactory, even uﬁder the assump£ioh of fixed techno-
logy. Changes in ﬁechnology compiicate the problem further: mnot only do
changes in.technology bear on the occupational structure of the labour force,
buﬁ théy affect also the labour-output ratio, and thgreby neutrélize one of
the key variablés in employment determination.

Technological changes which depart from the traditional electro-
mechanical infrasfructuré present special difficulties, because they create
uncertainties regarding the operéfional'aspects of the technologiés,nand the
kinds of human intérveﬁtions that wiil be required upstream, downstfeam, and
directly on the operationél system. In traditional elect?ﬁmechanical systems
;he functional relationshipé of capital instruments and processes are generally
knbwn, and the manpower requirements can be estimated. The departure from such
systems, which is the essence of electronic processes, introduces different

relationships and unknown complementarities and substitutabilities. The
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technology transcends boundaries, jumps over  space, and impacts on areas

of activity which are seemingly unrelated or only remotely related, For

.example, we know that audio~visﬁal electronic systems will: impact on -

manual and-manual/mechanical grapho-visual'proceséing,<whidh«is-the
imbedding of letters on paper by hand or typewriter. It is too. early to.

speculate on' the impact of this on employment and occupations: we know.

‘that transmission of information on paper will -decrease, and we know. also

- ‘that the physical distribution of:information by paper will diminish.

Inevitably, employment activities-which relate to the manual placing of
information -on paper, and those which relate to the physical distribution
of paper will decrease. -But, how much, where, what, remain unanswered
questioné. At the extreme; the technélogy-will-impact on. the process of
writing itself-—-the learning of lettef—formation,'the physical imbedding
of letters on paper by hand will nﬁtvbe necessar§~~andAthereby impadt on -
thevrelated teaching activity.

'The~uncertainty,regarding.implicationsufor employment  and
occdpations, and the rapid rate at which changgs in technology are proceeding,
dictate the establishment of direct links betweep the conception-production-
distribution of electronic instruments and processes, an& the preparation of

manpower. The. training of new personnel, and manpower adjustments to the

‘new technology, must take place within the internal markets of individual

establishments.

Job Changes
By definition, a job is a range of work functions. References
to job: changes mean changes in the nature and range of work functions performed

by individuals.




- 18 -

The ranges of wofk fuﬁction$-§550ciated with individual
jobs change continuously: they are affected by changes in knowledge,
changes in thé organization oflproduction processes, produéf changeé,
changes in<the,instruments.used in'work; and through the redistribution of
Work functions amongst reiated_dccupations~and employments. |

Changes in the work functions of occupations signal the

existence of dynamic.processes: they mean new knowledge is'displacing old

knowledge; work that was done manually, is now being .done with thé assistance

of instruments or by instruments; work is being done that could not Ee,done
with the old instruments and proceéses; and some of. the work that was done is
no longer doné, because it ié no longer necessary. .In addition, changeé in
work funétioné are freéuently dictated by the state of the’market for
individual occupations. For example, a rational response to .the emergence

of serious shortages of electronic engineers would be to transfer away from

electronic engineers all work functions which related occupations can perform,

so that electronic engineers willrconcentrate their efforts to those functions
- which only they. can perform;

Computer and computer-related electronic- systems impact on

both the nature and range of work functions. TFor example, the computerization

of accounting systems reduced the work functions that related to the recording

of entries, baléncing'accounts, calculating,Aand the preparing of financial .
statements. At the same time, fhe.improved access to information, and the
automatic .generation of‘a wide variety of statistical and informational
configurations facilitated the aliocation of‘more time to work functions that

related to the examination and analysis of information.
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Similarly,,thewiﬁtrodnction~ofvtéxtiediting equipment has
chaﬁged-significantly:the-workifunétidnsJoflsedfgtary~typists:{_tYpiﬂg‘WOrk
functions:deéreased; while adminiStratiVe suPportiwork functions iﬁcféa$ed;
Ourfinformatidn-indicatés»that¢moSt~sebretéryftfpists»have been féugd
adequately qualified to assume the new.wqu_functionSa"Alsp;the~t;ansfer-
of‘clerical-functian~to comﬁufers; aﬁd?tjpiﬁg;relatedifﬁnctiops.to:WOfd
pfééessprs, has resul£ed'inathezassigﬁment ofuédminiétraﬁivessupport functions -
and cdﬁputer support fuﬁctions-to-clerks,and.sedretary-typists-whO;have'not
trained to word processor functioms.. The-most\common-referepces.to the
nature of "administrative suppor;”~fﬁnctions~ﬁave*been'"researcﬁ" in the

form of "putting-together information," and the most common references to-the

nature of "computer support' functions have been "data entry," "data control"

and "operator."

The introduction.of medical information sys;ems-in-héspitals
enabled pharmacistsfto drop work -functions related to. the t&pipg of medication:
lébels,.keepingyrecords'of prescriptions-(by;physician; nature-gf medication,

etc.), and compiling reports, and to expand the work functions that related

. to the review of medications for possible reactions, consultation with

physicians on their patients' medication profiles, and such other professional -

activities. Similarly, the virtual elimination of clerical work. functioms,

‘and the almost instantaneous access to patient profiles, enabled nurses to. .

expand significantly their patient care functioms.

These. developments cduld be interpreted to comstitute a-
manifestation of (a) professional groups expanding the. range. of their services
as a.protectionist response to .the displacing-effects of compu;ers, and (b)

employer concerns that adverse employment effects.on their employees may cause
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‘resistance to computer technolégy, and arrest its implementation, Such
 interpretations»would imply'thaf the‘new wdrk functiopsfand egpanded work
funétions have ﬁot been nécessary, but were introduced as an-intérim
measure to- accommodate existing emplqyees; until natural attriﬁion brought
_about ‘appropridte adjustments.‘.

But, an examination of the work. functions that were created
or éxpahdéd to £11l the time—gap”creéted by-thé'elimination or undeftaking.
of wbrk,functioﬁS'by computers, will find’thaf ﬁost“such work functions.
wetre not.carried out‘priorxto computerization. Some could.not,be carried
out by fhe Staﬁdard processes, whereas others wéré eitﬁer not known, or
coﬁld not be afforded;‘ Héﬁce it is not a question of'such functions not
being necessary. Undoubtedly, some are make-work functions, mo;ivated in
part by uﬁcerfainties about  the ultimate employment effect of the systems;’
and in part by labour—managemenf relations policy.considérations. Neverthe-
less, the evidence sﬁggests that moreAwork_functions were created as a

result of the introduction of computers and computer-related systems than

were eliminated. TFurthermore,. for the most part the eliminated work functioms

. were the routine and low level work functions, whereas the created and
emergent wofk funétions Bave been higher order work functioms. ?rofessionals
are being enabled to.alldcate more of their time to work functioms that
réquire fheir professionai knowledge; and nonaprofeSSionais, such as clerks,‘
t?pists and secretaries afe removed from their routine functions anq'type—
cast foles, and given.oppértﬁnities to perform more varied work'functions,
often of a'higher‘order;

It is perhaps relevant to record that changes in jobs and

changes in job functions are a very common occurance, and involve very large
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'numberS'of“peoplé;'vThe Economic*Cdunqil of: Canada Carried?outﬂaﬁdEtailedﬂ

" study of ‘the subject and repdrtéd*that.dufing‘IQZS aBQﬁt:lS;millibn'peqple

participated'in the labour force, of whom "as many as 5 million, or

possibly more, changed‘jobs:withfbr-WiEhontLagbodt~of unemplojment, entered, -

‘re-entered, left the labour-force, or‘beCame~unémployed}.‘Ihzthé'prOCess;

_ millions of jobs‘were vacated and~refilledﬁﬁ7‘:ThiS'is characteristic of a-

dynamic economy: new idéaé,,newfinstruments-and*processes; new products,

new services and neﬁ problems,'generating new wotk"actiVities; new enter-—
prises and new employments. At the'same time-ol&ninstruments~and"pchesses'
are replaced, products disappear, enterpriées decline and gO‘outAof business,
some relocate; and some ¢hange the haﬁure*and range of products they p;oduce,
causing unémplofment, relocation of‘wofkers, and the erosion of knowledge and

skills. An efficient market system will take these displaced and deskilled

‘workers’ equip  them in the required knowledge and:skills, and place them into-

the new work éctivities. If the market:fails‘to;fuﬁctioﬁ efficiently, a iagf
will devleop in the adjustment process which will be reflected in unemploy-
mént. .In such case, the cause is not' the economic change; it is rather the
failure of the adjustment process. TheAexistenqe'concurrently»of unemploy-
ment and vacaqcieé is manifestation of such a situation.

It is relevant. to note the scores of enterprises_that have

been established in .récent years'in response: to the advent of the computer,

and -the multitude of new work activities that have evolved over time. The

Canadian Data Processing Directory for 1980 lists 1087 enterprises that

- provide computer services and access to computer .facilities, consulting

services on management proposals, projects, computer installations, hardware,

_ 7Economic Council of Canada, People and Jobs, Information
Canada, Ottawa, 1976, p. 81. '
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g

software aﬁd communications, and supply hardware and software to_the-déta_:
processing industry; Very subétantialvemployment is'assoﬁiated with those
activities. | o '

In addition, the storage of information, the ways. in which
stored information can be accessed, and the transmission of information,
havélﬁreated 1ggél and sécurity*problems. Unaufhoriéed uée of:cbmpﬁter
time and serﬁiceé, uﬁauthorizedtuse of daté étdred in'computefs, thé
alteraﬁion.of information, andAerasufe of infOrmatiOn,’involve c0nsultants-
in law, physical security, information éecurity, EDP auditing,frisk'analysis,
cbntingency and recovery planniﬁg, and the planning, establishment andlg?
management of computér backup facilities. Concurrently, hundreds are
invOlved in research for the development of foolproofvsystéms.'

Canada;is at the threshold of a communications fevolution,
which will impéct severely on employment and society at large. Whether the
impact willtbé felt positively or negatively will depend on whether accommoda-
tive and adjustment mechanisms are in place and functioﬁiné efficieﬁtly in
the transi£ion from theVmanﬁal/mechanical/electromechanical processes in
existeﬁce heretofore, to the electronic. The transition should not be
difficult, and sh&uld not cause hardships. Over the past thifty years the
Canadian econoﬁy has shifted dramatically from being‘ajpredominantiy goods- .
producing economy, to being predominantly a services~producing economy.
Transformaﬁion iﬁto an electrqnic/informationFcommunicatiou economy is easier
to accomplish from a service economy than from a goods-producing economy. The
service économy has a more aﬁpropriate organizational structure, more exten-—
sive telecommunications system, a more substantial informationm base, and most

significantly, a more appropriate educational/occupational mix in its labour
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force. .

Furthermore, ali‘signalsfindiCate-that the rate: of change .

S will not be as rapid as it was thought at the initial phase in the intro=-

duction of the technology. Given adequate time for accommodative adjust-

ménts to take effect, and given an efficient administrative process to

. assist with accommodative adjustments, the effect:on employment and skills

-should not- be much different from the. effect recorded in the.tramsition

from a goods-producing economy to a services-producing economy.
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Section TII: TECHNOLOGICAL CHANGE AND INDUSTRY EMPLOYMENT

Discussions on the employment effects of changes in techno-

logy generally. tend to emphasize the negative; with.only passing reference

to. the positive. Yet, the development of new technology has sigﬁificant

positive employment -implications.

In sections II and III we examine two related sets of'infor-'

mation. One set félates to employment by maturé_compaqies, such as those
in steel'and paper productioﬁ, innovative compénies, such as IBM, 3M and
Xerox, énd of young high technologf companies, such as Digital Equipment;
and the other set relates to the employment effects of the opération of
comﬁutérs and computer-related systems. .The firstiis presented in Tables
2 and 3} whereas the second. is presented in three case studies.

Tablé 2 contains information on the employment records of

three industry groups in the United States: a group of "mature companies,"

such as Bethlehem Steel and Dupont; a group of "innovative companies,'" such

" such as

as IBM and Xerox;'and.a group of‘"young high techndlogy compénies,
Data General and Digital Equipment. The maturg companies are genefally old
established, capital intensive companies, using equipment produced by the
inno&ative companies; the innovative companies generally date from the_
Second World War; and the young high'technology companies are generally the
electronic systems companies of the 1960's. |
The'information.is very instructive: an examinationyof the
Achangesvin emplofment over the period 1945-1974 would reveal that the
innovative companies taken'as_a group’recordedra substantially Higher rate
of increase in employment than: did the mature c0mpaﬁies; Such a comparison

is, of course, critical to.an understanding of the employment effects of

changes in technology. If employment in the mature companies were examined
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Table 2

- Employment and Technologiical Development 194541974}1
_ Mature-Companies; Innovative ‘Companies and - -
. Young High Technology. Companies, United States.

_Com@anié§~

‘Mature:- Companies-

Bethlehem Steel
Dupont

General Electric

. General Foods

International Paper

' Proctor & Gamble

TOTAL

Innovative Companies

‘Changés'in»Employmenta B

IBM ©
3M
Polaroid

Texas Instruments
('53-'74)

Xerox -

TOTAL

Young High Tech. Coys.

Data General (1968)

Digital Equipment
(1957)

Compugraphic (1960)

National Semiconductor

(1959)
Marjon Lab (1964)

TOTAL

Source: U.S. Department of Commerce, The Role of New Technical Enterprises in the
U.S. Economy, A Report of the Commerce Technical Advisory Board to

the Secretary of Commerce, January 1976, Appendix A.

EmploYmeﬁt R
1945 1969 1974 - 1945-1969  1969-1974 1945-1974-
No. . No. ... __No. No. . — ___ No. No: -
202,095 130,000° 122,000 - 72,095 - 85000 - 80,095 .
63,939 . 118,079 136,836  + 54,140 - 18,757 --72,897
148,233  400,000: - 4043000  +251,767 + .4,000 +255,767.
13,000 42,0000 47,000  + 29,000 + 5,000 + 34,000
23,414 543500 52,717 + 31,086 - 1,785 + 29,301.
14,800 - 43,214 49,800 . + 28,414 + 6,586 +'35,000
465,481 787,793 812,351  +322,312 + 24,558 +346,870
17,500 258,662 292,350  +241,162 + 33,688 +274,850
6,795 66,260 83,609  + 59,465 + 17,349 + 76,814
1,058 103506 13,019  + 9,448 - + 2,513 + 11,961
2,300 = 58,974 65,524.  + 56,674 -+ 6,550 + 63,224
593 © 54,882 101,380 = + 54,285 -+ 46,498 +100,783
28,246 . 449,284 555,882 +421,038 +106,598 +527,636 .
- 170 3,452 - + 3,282
- 4,615 17,600 - + 12,985
- 637 1,864 - + 1,227
- 1,710  17,610. - + 15,900
- 465 1,440 - + 975
7,597 41,966 + 34,369
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’in isqlation of employment in ﬁhe innovative companies,the conclﬁsion would
be reachédrthét;ﬁhe use oflautomated équipment Has,slowed>down_£he rate of
iﬁcrease in empiéymentw But, ﬁhen accounﬁ is taken of the,émblbyﬁéﬁt
‘assdciéted with the production. of the automated equipment, we find that the
slowdown inAemplbyment.expansion in mature companies has been more than off-
set by the,éubstanfiél incre;sé §f employment'in the innova;ive,companies,
which produce thenautémated equipméﬁt. Note the empléyméﬁt'of the innbvative‘
‘COmpanies_ih 1945, and note their employment in 1969;and 1974-¥a-tWenty—fdld
- increase. The same or similar develépment cén be expected in relation ;6:
young high technology companies: these will'contribute to a further slow-
dowﬁvof empioyment expansion in mature companies, but that slowdown will be
more than offset by‘tﬁe‘increasé‘of émployment in high technolqu chpéniés.
Note the increase of employment in them between 1969 and 1974, and note the
iﬁcrease of‘empldymenf in some such Canadian companies (Tablé 3’.

} The content of Tablesv2 and 3, and the employmeﬁt involved in

the operation of computers and computer-related systems (examined in the’

three céses'following as well as in various other parts of this report), show

the true nature of the émployment effects of,technoldgical changes} " Over
'fime, some industfiés and related employments and occupations deéline and
gradually disappear, while‘other industries and.related emplbymeﬁts and

occupations emerge and gradually expand. Investigétors who emphasize the
first, but disregard or make oply passing reference to the second, demon—
strate,théir igndrancefof the reality of technological change, economic -

development and employment relationships.
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Table 3¢
Employment inVCanadian_High}Téchnology Companiés-'
o - (1980) B
: Whén S Employment. *
Company. - Established - Initially - Currently .
Digital Equipment 1963 2 1,606
. Mitel.Corporation - 1975 30 13240;
Systemhouse Ltd. 1974 20 574
COM DEV Ltd. 1976 25 80
SED Systems Inc.’ 1972 43 - 252
Geac Ltd. 1971 302
Dynalogic Corp. Ltd. 1973 1. 20.
Phoenix Ltd. 1975 12 60
‘Gundalf Data Ltd. 1971 2 594
Neeco Systems Ltd. 1957 8 155
Lumonics Inc. 1971 2 120
Multiple: Access Computer Group N/A N/A 1;200.
IBM ’ N/A N/A 11,830
Canada-sysﬁems Group N/A N/A 1,200
Control Data Canada,; Ltd. N/A - N/A 1,900 -

published by Computer Data.

"Source: The Companies,and The Canadian Data.Processing Directory 1980,
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Section III: COMPUTER AND COMPUTER-RELATED SYSTEMS EMPLOYMENT

The éperatién and maintenance of‘computersfand computer;'
relafed systems  have significaﬁt positive employmeﬁt effecfs. vWe‘examine
Jbeloﬁ"the nature and extent of such employment in tﬁree organizations.

Generélly, the number-andcoccupafional_mix of employees
 a$sociated with the opérétion.of individual coﬁputér»andfcompﬁter—related‘
systéms dépends_upon (a) the typé of systemlin operétion,,(b)'thg:natﬁre'
of activity iﬁ which the system is put, énd (c)'whethéf the organizatioﬁf
employing the system develops in~house software or pufchases packaged - -
prégrammes. |

Considerable uniforﬁity exists amongst industries iﬁ the
bccupational composition of ehployment in computer‘systeﬁs'(TaBle 4)§
manageriai/administrative occupations account for 12 to 19% of ‘total emp Loy~
ment; systems analysts make up about 127, except in construction and
distribution industries where they répresent only around 6%; programmers
make up about 20%; computer equipmeﬁt opérators account for 15 to 20%; and
data entry‘clerks around 26%.. |

It is instructive to note that the high level occupations of
managers, systems.analysts and programmers constitute between 4O and- 60% of
'émploymenﬁ——39.3% in distribution industries and 60.4% in public utilities.
The occupational distribution within the latter is particularly inétructive,
since public utilitiéé generally are on the forefront of automated electronic
systems. They employ larger proporﬁions of systeﬁs analysts and programmers,
Aénd a lo&er propbrtion of data entry clerks than any.;ther industryfgroup;
This may be interpreted to suggest that aé electronic processes become -

incréasingly-more integrated we should expect demand for systems analysts
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Percentage Breakdown of Data Proce551ng Employment by Occupation in
Selected Canadlan Industrles 1980

Prim- Const- Menu— Trans- Public Commu-— Dist- Finén—
ary. . ruct- fact- porta~ Utili- icat- - ribu- cial.
ion. uring. tion. ty. ion. tion.
Managerial/Administrative 17.4  18.7 12.5  13.3 13.8 12.7 6.1 11.7
Systems Analysts © 146 6.2 11.0  10.5 15.5 11.6 6.8  14.5
Programmers 21.7  20.6 17.0 26.0 28.8  20.0 16.1 17.0
Professional specialists
(engineers, operations :
reeearch_specialists) 0.6 - 2.2 0.5 2.3 1.3 0.3 0.3
Subtotal: Managerial & Professional 54.3. 45.5 42.7 50.3 , 60.4 45.6 39.3 43.5
Computer & equipment operators 15.7 20.6 ~  15.5 14;5 15.5 19.6 19.0 ‘ 15.6
Data Control Clerks 4.8 5.7 5.8 4.3 5.2 6.2 6.7 6.8
Data Entry Clerks 24,7 28.2 25.3 26.4  18.6 . 25.9 34.6  32.7
Other 0.4 - 10.7 4.6 0.6 - 2.8 0.4 1.5
TOTAL 99.9 100.0 lOQ.Q 100.1 ‘ 100.0 100.1 100.0° 190,1

Compiled from, Canadian Information Processing Society, Canadian Salary Review, Tqrontq; CIPS.

- 6T -
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and programmers to increase and that for data entry clerks to fall.
In this section, employment at three computer systems is
examined: at a university, at a large petroleum company, and at a large

food processor/wholesale/distributor.-
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Casé 1l: The University of Calgary ComputernserviCes System

Figure l'shows~§he;e#isting.compuﬁerized.information network
at The University :of Caigary.‘ Tﬁére'areitwo~majbr computef syétems—foﬁe=
sérving?the academic needs. of faculty and students, and*ﬁheuoﬁher=serﬁing
the administrative requiremgnté of”the:university:» Iﬁiadditicn,_there:are
miﬁicomputer systems and microprdbessorvunits'devofed_thspecifig{:esgarch
activities distributed‘among faéulﬁiesfand»deﬁartﬁentsithroﬁgﬁoutftEE‘éampus..
In excess of 400 terminals located“tﬁroﬁghout theAﬁniversity aﬁd associated
research institutes are currently linked to.the main academic-system.

Employment directly associated with the operation of the

academic system is very atypical of most main frame computer- installations.

Only 36 persons are employed in positions ‘directly associatéd.with the system,

. 28 of whom are programmer-analysts, 5..computer operators, one operations

supervisor, and one data entry clerk. But, these numbers are deceptively
small. " They fail to capture the many professors and researchers whose
activities are directly related to the system. We have made no effort to

determine the proportions of time allocated by such. individuals to computer

and computer-related activities, but it is common knowledge that many professors

in engineering, mathematics and statistics, economics, psychology, etc.

allocate substantial proportions of their time to such activities. In addition,

there are 16 computer science professors, who although not related directly to
the operation of the university's system, owe their emp loyment to the advent
of the computer. Hundreds of computer courses have been introduced by

academic institutions and vendors of hardware, which created thousands of




COMPUTER SYSTEMS
THE UNIVERSITY OF CALGARY

PROGRAM DEVELOPMENT
- {0 TERMINALS . :
- Pred_ogninuqlly used in the WORK ORDER SYSTEM
Domistr e Systoms COMMUNICATIONS MEDIA SYSTEM
. ' GOVERNMENT DOCUMENTS SYSTEM
ALUMNI INFORMATION SYSTEM
STUDENT INFORMATION -SYSTEM
-56 TERMINALS distributed throughout the cumpus can be used
fo access any of these systems. Yerminais are locahd ind

o THE CONTROLLER'S OFFICE

23 DATA ENTRY TERMINALS lacated in:
« REGISTRAR'S OFFICE

« ADMINISTRATIVE SYSTEMS DEPARTMENT
» COMMUNICATIONS MEDIA

- » STUDENT AWARDS -
» LIBRARY 44 FACULTY OFFICES
« CONTINUING EDUCATION * ADMINISTRATIVE SYST EHS DEPART MENT
*AMBULATORY CARE CENTER = LIBRARY
. . ' « COMMUNICATIONS HEDIA

« ALUMNI ASSOCIATION OFFICE
«PHYSICAL PLANT ~
REGISTRAR'S OFFICE

ADMINISTRATIVE °
COXMPUTER SYSTEMS

IBM 370/448

LIBRARY '

' ACAEDE&%
COMPUTER SERVICES COMPUTER SYSTEMS DATAPAC
“= 43 TERMINALS (2 HO“EYgELL DPS Communication network i computer systems throughout Canoda. Dnlupoc con,
LEVEL in lurn, connect to interncilonal computer networks. The Kbrary utlilzes Datopoc
2 Research specfic PSYCHOLOGY (2} g%gg’s'%%“m to conhnaci 10 data banks in The-United States for. compuler ossisted lijerature
- searches
mini compuiers
SRS BIOLOGY =~ 4 Microprocessor
-20 TERMINALS HAE-?AE"}%%SS AND - 3 TERMINALS forrra‘)saurgh
‘ ' ' -24 TERMINALS _ . RESEA_R?? |Nms'l|;]|]-g]_'gs ot ca '
. SOCIOLOG ssociated with the University of Calgary-
1POP 4170 « ' 'EDUCATION ' : MM;??E:!&;{}LS ‘
for computer ~Ab=""15 TERMINALS . COMPUTER 1 VAX 4/780
assisted teaching : : ~ EARTH SCIENCE —-i P8,
uppl[cuﬂons ) ECONOMICS B SCIENCES -41 TERM’NALS o 15 TERHINALS
- 40 TERMINALS -§ TERMINALS /- NURSI&G FACULTY \-'2 TERMINALS . . . :
No communications ' » / -6 TERMINALS OF LAW ' :
to main system Pgﬁgk(‘:s AND . - 6 TERMINALS FACULTY OF
, ISTRY ‘ ENGINEERING
\( .
Morprcesios N - FACULTY.OF  FACULTY OF  PHYSICAL EDUCATION : %
labs and research -sotcruiaLs  CNVIRONMENTAL -4 TeRupALs - 4 Perc Elmer 732 -
projects DESIGN S o

" CB : ‘ b 10 TERMINALS
7 mini 4 Microcomputer .
12 mﬁm::::, \ 10 TERMINALS - for reseo(ch o

‘ . PEITCHINIS/ MALTMAN
4PDP 1134 minicomputer ] ITCHINIS/ MALTM

with fexi editing capabililies, (Ecqg%gmcs) .
3plotters and 4high speed printer : A . !
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employment opportonities. When the final count is taken, these should not
. 8 '
be forgotten.

The employment structure of the admlnlstratlve computer system .

is-more- typ1cal of the occupational breakdown in computer installatlons of
business organlzatlons. EmploymentJdirectly-related to the‘computer ER
operation includes: 21 programmer analysts, 4 production analysts, 6 -data
enfry personnel, énd 5 computer operations.staffk Activities are divided
into 3 functioms: programme development activities, information systems
activities and data entry activitieSo Programme development activities
involve'deeigning, developing and'implementing new.admioistrative applications;
whereas information systéms activities involve operatiomal eOMputerized infor-
mation.networks including a student information system;.alumni'information
system, a work order system, communicationsemedia~system, and: a government .
dooumentssystem. All these functions involve the recording, manipulation and.
communication of very large‘amouots of informationm.

Prior to the introduction of the information systems, activities
such as student registration and student records were performed manudlly by
clerical»staff. The increase in numbers of students and courses, increased the

numbers of clerical staff and the frustrations of both administrators and

8
A survey of Computer Science and Process Control courses offered-:

in Canadian universities and colleges found 490  undergraduate courses, 322
graduate courses, 78 evening extension courses, 46 short (summer) courses, and
15 off-campus courses in videotape, cassette or correspondence form. The

development and presentation of those courses involves considerable employment. -

See: Canadian Pulp and Paper Association, Process Control Committee, A Survey
and Tabulation of Computer Science and. Process Control Courses offered in

Canadian Universities, Montreal, 1979.
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stﬁdents. The production of official registrstion records took a long time;
the processing of changes in course reglstration was long delayed; errors
‘multiplied; and delays in the production and maiiing of final year grades

were creating difficulties in the planning of summer school sessions.

The introduction of éomputer_systems did not reduce the

employment of clerical staff. Rather, it reduced the time period involved

in ;he production of informatioﬁ, reduced‘tﬁe number of errors, and increased
subsﬁantially the amount.of. information.

The volume and nature of employﬁent associated with the
operatiop of the system are given in Table 5: 93 persons'are employed
directly and fully in positions related to the operation of the sysﬁem."There
are‘scores, of course,‘who are involved indirectly in inputting the system,
analysing outputs and adjusting programmes, particularly amongst studenss and
professors.

A number of significant indicators should be noted: one is the
evidence that once a computer infrastructsrs is in place and'ths requisite man-
power complement is employed on it, the system can be expanded Iinto an extensive
network with only minimal Increments in manpower. For example, between 1973 and
1981 The University of Calgary network more than doubled, yet employment
‘Increased by'only 13 positions (16%). The second notable indicatof 1s the
change in occupational mix. While total employment may remain relativelyv'
sssble as aﬂsystsm-expands, its composition undergoes'significant cﬁanges: a
notable shift is in evidence towards higher level professional and-maﬁagerial/A
administrative classifications. In 1981 more than three~quarters of all
~ personnel employed in the operation of the system were in such classifications.

The third indicator is the decrease of employment in low level operational




Table 5 o : . : |

Coﬁputer Related Employment by Occupation - The University of Calgary
: © . 1968-1981 . '
1968 S1973 1978 1981 |
No. % No. % No. =~ % No. Z
Administrative 14 29.2 19 23,75 20 23.0 21  22.6
i‘ Systems Design & Programming: . ‘ ’
- Programmer Analyst I 3 6.3 6 7.5 6 6.9 4 4.3 ,
11 4 8.3 12 15.0 3 3.4 15 16.1 | |
1T 1 2.1 7 8.5 18  20.7 7 7.5
v 1 2.1 8 10.0 12 13.8 16  17.2 -
_ v 1 2.1 2 2.5 4.6 6 6.4 ,
Production Analyst 0o 0 1 .25 2 2.3 2 2.2 w
Production Analyst (trainee) 0 0 0 4] '2 2.3 2 ‘2;2 !
Operations: ‘ ' o
- Data Control Supervisor 1 2.1 1 1.25 1 1.1 1 -1l - N o
Internal Operationé Supervisor 1 2.1 1 1.25 2 S 2.3 2 2,2
External Operations Supérvisdr 0 0 1 1.25 1 1.1 -
Computer Operator T & 83 5  6.25 4 46 5 5.4
' 11 1 2.1 4 5.0 3 3.4 5 5.4
Data Entry Supervisor 1 2.1 1 1.25 1 1.1 1 1.1
Data Entry Clerks 10 20.8 9 11.25 8 9.2 6 6.7
Unclassified | 6  12.5 3 " 3.75
TOTALS : 48  100.1 80 100.1 87 93  100.1
Managerial & Professional 24 50.0 55 68.75 67 77.0 73 78.5

Operations & Data Entry 24 50.0 25 31.25 20 23.0 20 21.5
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activities; such as data entfy.‘ A switch from batch to interactivé'systems
. facilitated VDT data entry directly from offiﬁes,.tﬁereby eliminating thé
need for the "assembly(line"_dperational activitieé pérformed by keypunch
operators. This is a common outcome of the infroduction of on~line'systéms:
the input.process becomes part of otﬁer clerical activities performed within-
»thé.office, |

In suﬁmary, thé very substantial extension of the computer
' network over the period 1973-1981 resulted in (a) moderate increase of
empioyment, (b) significant increase in the proportion of professional and-
managerial/adminisﬁrative.personnel, and (c) an absolute decrease in thg.r
number of lower le#el emﬁloyment activities. Wiﬁh the introduction of on-
liné systems, input functions which involved the employment of keypunch
bperators and data entry clefks are becoming part bf'general clerical
activities. |

A breakdown of employment by sex is given in Téble 6:
Aéharaéteristicaliy, women occupy most of the low level positioné, and men

‘most of the prdfessional-positions. Most of the 21 administrative positions

are occupied by men, and men occupy 36 of the 48 programmer/analyst positions.

Women occupy 12 of the programmer/anélysf positions, and of these seven are
in juﬁior level classifications. Perﬁaps this reflects the more recent entry
by Qomen into the profession. Since seniority is related to employment
-experience; increasing numbers of them can be expected in senior level

classifications over time.

|

\
' |
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Table 6 _
Computer Related Employment bY'OccupatiOn.and‘Sexh—

The University of Calgary, 1981.

?rogrammer—Analyst I
1T

11T

v

v

Total = Programmer
Analysts

Production Analyst

Production Analyst
(trainee)

Operations Supervisors
Computer Operator I
11

Data Entry Supervisor
Data Entry Operators
Non-professional

positions

TOTAL

. Total Male Female

% of % of. % .of

No. Total No. Total - No. ‘Total
& 5.6 2 4.3 2 8.0
15 21.1° 10 21,7 - 5 20.0
7. 9.9 5 10.9. 2 8.0
16 22.5. 14 30.4 2 8.0
6 8.5.. 5 10.9 1 4.0
48 67.6 36 78.2 12 48.0

2 2.8 1 2.2 1 4.0
2 2.8 2 4.3, - -
2 2. - -
7. L] 1600

7. 4.0

1.4 - - 4.0

- - 24.0

23 32.3 10 21.7 13 52.0
71 99.9 46 99.9- 25  100.0
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Case 2: The Information Systems Department'oan Large Petroleum Company

Employment in therpetrpleum industry is,lafgely information-
rélated'employment.. Oniy'about'BOZ of emﬁlbyees are claésified as produc-
tion workers.. The other 70% are.managers,'engineers; geologists, geo-
physicists,.sécretaries, and such other "non-production" workers. Hence,

’ it is to be expeéted that -the petroieﬁm'industry_will be on the forefront .
infthe’application of computer technology.

‘The petroleum company whose Information Systems Department
is examinedAhere, is a major Canadian company, which has grown very rapidly
in'recent years. Total empioyment has more than doubled in. the past five
yéars. Hence, when the -employment effect of theé computer system is being
éonsidefed, tﬂe.question is not one of how-negative*the effécﬁ has been, but
father, how much thg increase in employment may have been retarded by the
application of computer technology. There is no way, éf course, by which
we can determine that, unless perhaps we Wefe to.make some unrealistic
assumptions, such as for éxamplé,'that the company would have expanded at
the rate it did, without the utilization of computers‘aﬁd other electronic
technology.

We'do know, however, that the introduction of>c0mputer
technology resulted in considerable employment in the  company: new employ-
ment positions for managers, systems analysts,; programmers, computer
operators, data conﬁrol clerks, data entry operators, and,scéres.bf other
positions related to the application of the computer processes--a total of
109 positions in the most recent count, representing about 6% of-the/
companyis'total employment at Head Office.

Table 7 contains the occupational distribution of employees

in the Information Systems Department. It is a distribution typical of
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-Table: 7

Occupatlonal Mix by Sex of the Information Systems Department
of a Large: Oil Company

Female-

Total Male
employment. employment employment
© %-of ~ % of Zoof
_ No. Total = No. Total No. Total
Manager of data processing 1 0.9 1 0.9 ' 0.0
Manager of computer resources:-l 0.9 1 0.9 0.0
Man:ger - Administration 1 0.9 1 0.9 0. 0.0
Manager - Systems. Analysis 1 0.9 1 0.9 0.0
- Senior Computer. Analysts 13 11.9- 12 - 11.0 0.9
- Junior Computer Analysts 7 6.4 4 3.7 1.8
Manager - Programming 1 0.9 1. 0.9 0.0
- Senior Programmers 11 10.1 7 6.4 3.7
- Junior Programmers 19 17.4 12 11.0 7.3
Manager‘—‘Data Base :
_ Administration 1 0.9 1 0.9 0.0
- Data Base Analysts 5.5 5 4.6 0.9
Manager - Computer
Operations 1 0.9 T 0.9 0 0.0
< Tape Librarians 5.5 0 0.0 6 5.5
- Data Control Clerks 4 3.7 3 2.8 1 0.9
- Computer Operators 13 11.9 8 7.3 5 4.6
- Scheduling Clérk 1 0.9 0 0.0 1 0.9
- Data Entry Operators 13 11.9- 0 0.0 13 11.9
Systems Security Specialist 1 0.9 1 0.9 0 0.0
Hardware Planner 1 0.9 1 0.9 0 0.0
Secretaries o7 6.4 o 0.0 7 6.4
TOTAL 109 . 99.7 60 54.9 49 44.8
Totals
- Managerial 7 6.4 7 11.7 0 0.0
- Professional 58 53.2. 42 70.0 16 32.7
- Other 44 40.4 11 18.3 33 67.3
GRAND TOTAL 109 49  100.0

100.00

60 100.0
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. information systems departments--heavy on the side of managerial and

professional occupations, which constitute almost 60% of ﬁhe total employ-

ment. Whether so many managerial positions are necessary for the efficient

ufilization of the system, or whether such. positions are'dictated by the

tight market for persons knowledgeable in systems operations and ﬁhe.résultant
need to'pay salaries that are associated with managerial pbsitions,_cannot be -
determined at this tiﬁe.’

Two~further'c6mments'are warranted: one is, the employment of
only seven secretaries in a department of 109, wﬁich'manifests capitai |
substitution in the handiing of information; and the other is, thé:predomi-.
nance of men in managefial and professional posiﬁions. Apologists will
undoubtedly rationalize that women have not yet -entered theAprofessiOnal
field in adequate numbers, and those who have énteredvhave not had adequate
experience for the managerial positions. Also, they will point to the
poéitive evidence of‘three out of twenty computer analysts, and twelve out
of thirty programmers-—relatively small numbers, but’evidence of penetration
inté a field of employment activity that is expanding very fapidly.' This
evidence indicates perhaps a trend in female employment away:from secretarial/

clerical and towards professional and semi-professional occupations.
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Case 3:. A Food Processor/Wholesaler/Distribuﬁor‘

The»InférmatiOn Resources Department of thisfcompany had a
manpowef compleﬁent of 108, distributed amongst éix divisions and thirteen
occupational groups. Table 8 contains the distribution amdngst_diVisiohs,
andAthévwork—functionsJassignedatoFVarious~OCCupationél-categories within
each division; and Table 9 contains the'occupatiqnaifdistribution, identi-
fied by sex, to the limited extent téiwhicﬁ the_informatioﬁ-was.available.

The divisional distribution pro?ides perhaps an indication
of the nature of activities that are involved in -a éomprehensivetinforma-
tion system, and the occupational groups that are-invdlved,wighin individual
activity areas. Thus, the Information Systems Division is involved in the
determination of the information. réequirements of the organization, and the
devélopment, implementation andfmaintenance of systems.for the attainment of
the determined requirements. These.arefhigh-level activities, and that is.
reflected in the occupational composition of personnel involved in them: the
enﬁire cpmplement is constituted of managers and professionals. The Informa-
tion Facilities Division is the operétional division: dit directs planning
and technical support of computer and telecommunications facilities,
provides computer‘services, and it is‘generally‘fesponsible for the mainten-
ance of an operational infrastructure which will fulfill the organization's
requirements. The Division's manpower complement reflects an operatiohal
system; computer operators, data entry control clerks, data entry operators--
predominantly noﬁ—professional occﬁpationai‘groups.

Those are the two main divisions. There are_fhen the Data
Base Administfation Division, involfed in-data base design, problem solving,

access control, and training programme coordination; the Management Sciences



Table 8

Information Resources Department of a Food Processor/Wholesaler/Distributor

Division

Information Resources

- Financial Control

— Administrative
Support

Information Systems

— Business Systems

~ Systems Development

-~ Systems Maintenance

and Control

Information Facilities

— Computer Services

[ Illl L IIIII Il I BN BN e IIIII Il N EE Illl ‘IIII IIII . -III.J

Manpower

1 Director

Analyst

Administrative
Secretary
Secretary

1 Manager

'—l
R

1

N

W W

Managers

Manager

Project Managers
Analysts
Programmers

Manager
Coordinators
Analysts

Manager
Secretary

Manager -
Supervisor.

Operations
Analysts
Planners
Computer
Operators
Data Control
Clerks
Data Entry
Operators

Functions

Co-ordinates and controls financial activities

~in the Information Resources Department.

Provides administrative support to management
and professionals in the Information Resources
Department. .

Directs the planning and implementation of
management 1nformatlon systems. ‘

Determine systems requirements of the organlza—
tion. :

Design, implement and assess bu81ness 1nformatlon
systems.

Provide maintenance. support and quality control
on new and operating systems. :

Directs planning and technlcal support of computer
and telecommunications facilities.

Provide computer services and technlcal Support for
computer fac111t1es.

_Z-}7_




Division

Information Facilities cont'd

- Technical Services
and Support

-~ Telecommunications

—~ Facilities Planning
and Control

Data Base Administration

- Technology

— Education

Management Science

Record Management

0ffice Systems

Manpower

1
4

WN R NDWR e W

et

Manager
Analysts

Manager
Console
Attendant

Manager

Manager
Analysts

Specialist
Analyst

Coordinator

Manager
Specialists
Analysts

Manager .
Technician
Administrators
Analysts

Manager

Analyst
W.P. Operators

Functions

Control activities relating to the operating
system and provide software package support
and maintenance.

Plans, monitors and controls telecommuni-
cations. ' '

Plans the aquisition of computer hardware and
telecommunications equipment. ) )

Data definition, standards and access authority.,

Senior cénsultation for problem solving.

Coordinates training programmes.

Mathematical and Statistical Modelling and

‘Operations Research.

Plans designs and administers records.and forms

Coordinate information retrieval, security and
computer output on microforms and systems
Produce policy -and procedure manuals.

Plan and-dévelop automated office systems

Provide text editing, TWX, Telex and voice
communications services. o

_817 .
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Division, inyblvedvin mathematical and statistical modelling and operations
reéearch;'the Records‘Managemeﬁt Division, involved in tﬁé_deéign of forms,
policy an& procedure manuais, and the‘coordination of information-retrieval
and security; and the Office Systems Division, involved in planniné and
development of automated office systems, and in secretarial (text editing,
TWX,_telei) services.

'The»occupational distribuﬁion of the manpower coﬁplement'
(Table 9) reflects the specialized nature of computer system activities, and
the state of ﬁhe market for systems specialists:l of the total manpbwer
complement of 108, almost‘three«quarters are systems analyéts; and_of them
18 are managers, reflecting the extreme: tightnéss of. the market.

‘It is instructive to note (Table 8) that the entire depart-
ment is served by only three secretaries, one of whom is,the,departmént's
‘Administrative Secretary, who also employs one of the other two'secretaries.
But, there are word processing operators, data control clerks, data entry
operators, and a console attendant,'all of whom are former cle:ks and
secretaries. Hence, what we are witnessing is an adjustment to technologicai
.change,-not much different from the adjustmentg that have been recorded
through history. 'Work functions change and with the change in work functions
job'titles, job.classifications and job descriptions will change. Some

secretaries will become "assistants," some will become "word processing.

operators," some will become "specialists," and others "advisors,"

Meounsellors,”

and so on. It is not possible to determine at present the
nature of occupational concentrations that will emerge from the on-going

‘changes in computer and telecommunications technology. The electronic

infrastructure is still in the very early phase of development. What will.




Table 9

Occupatlonal Breakdown of the: Informatlon Resources Department
: of a Food Processor/Wholesaler/Dlstrlbutor. SRR

Oceupatioﬁ

Managers -

Anélets

- Programmers

o Méié ‘

"Female.

TGTAL -

2 .of total .

17
~Coordinators/Supervisors/ - _
Administrators - _ 5

N/A
N/A

Specialists (Management Science
and Technology) :

Planners

N/A

N/A

18-

34
11

. éemployment

16.7°

6.5
31.5
10.2

4.6 .
2.8

Subtotal - Professional and

Managerial employment

78

72,3

Computer Operators _ N/A
Data Control Clerks N/A.

Data Entry Operators © N/A

'Techn1c1ans

Comnsole Attendant : . N/A

Secretarles

TOTALS

'Word‘Precessing Operators N/A
N/A

. JN/A
IN/A&
I N/A
I N/A
iN/A \

S UN/A

11

4.6
3.7
3.7
10.2
0.9
0.9
3.7

108

100.0
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'ultinately emerge; and what manpower complements and occupatlonal group~
ings will be- required for its. efficient functioning, is anybody s guess.
- The occupatlonal breakdown by sex was made available for

senior positions only--managers, coordlnators,,planners,‘supervisors, .
- administrators and orofeSSiOnal Speoiélisﬁs (othsr;thannanalystsAand-
programmers)in The total number of_such-positionsiwas‘34,-ofcwhichnfourf
wetre occupied By women . Assuming-women occupy<most;of the non—proféssional
positions,‘such as data oontrol'clefks, data éntry:operaﬁors, word process- .
ing operators, andoconputef operators, .them it can bé.conolnded that women
_ continue to predominate in lowélevel employmentopositions, But;,thén,‘this
would be a natural outcone of‘the failnre of women to enter into*pfogrammes
which producé computer and systems—related‘specialists.. Considering the-
general shortags ot systems:analysts anduproérammers,*snd oonsidering further
that most senior positions in'systéms departménts-are occupied by.such3
specialisns and by other persons knowledgeable in computer systems, the
absence of greater female representatlon must be attrlbuted to 1nadequate

numbers.

Conclnding Remarks

The information contained in this section provides a réasonably
good indication of the nature of occupational specializations and occupational

complements that are required for the operation of computer and computer-

related systems. Generally, the manpower mix abpears to be 50% managerial and’

professional and 50% non-professional.
It would have been most instructive from the standpoint of
employment and manpower planning implications if we could have determined

the effects on total employment within the respective organizations. But,
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aside from«the‘fact that weJdid?not havefaccessito.the requiredfperSonnel‘

informatlon most changes in the number and nature of act1v1t1es 1ntro— -

duced ‘as a result of. the- 1mplementation of. - computer systems are” generally
‘Vregarded as the first. step, the 1n1t1al phase, of a cont1nuously changlng

infrastructuret No one,: not.even. the most knowledgeable, could say what

level of "employment. and occupatlonal mix Wlll emerge when. full integratlon

of-electronic systems is attained. We«know:that_the‘systemsfin operation.

- currently have contributed to substantidl increases in efficiency in records

" management, text editing activities,'and.high-volumeiclericalTactivities,

We also know that the computer increasedimanyfold»the production and mani-

pulation of data. Scores of activities are now being.performed which could

not have been performed in the absence,of'computers‘and computer—related_

systems. The critical issue is what are the employment 1mp11catlons of -the
flow of. th1s additional. 1nformatlon through the. organlzation, and what are.
the manpower implications of'these‘extra activlties which could not have
been.performed in the absence of:computers and-computer-related-systems;
This we have not been‘ahle to determine.

Employment data suggest that the introduction‘ofpcomputer systems

- ¢created comsiderable related employment: new enterprises have sprung-up to

provide consultative services; newAprofessional and'semi—professional occupations
have been created; and a score~of‘operative:employment positions‘haVe been
established.

The effect on the overall employment of establishments utilizing
computer systems depends on the rate of increase in theirfactivities; Estahlish~
ments. which recorded rapid increases in actiyity; recorded increases in overall
employment; which suggests that the increase in‘productivity associated with

the computer systems was offset, in whole or in part, by the increase in
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activity. Furthermore, the evidence suggests)that iﬁ'addition to more
information offthe kind produced ﬁrior to the i@tro&ﬁétion-éf'the'éompuﬁer
;ystems,Ain-all'ééseé tﬁevcomputer systeﬁs.prOAﬁce diffefent_kinds'bf
.information—hthe kinds which could not have been produced‘ﬁy‘éonventiai
processes.: The deployment,of‘éomputerAéystems in'the_productipn of ‘such .
additional information doesAﬁot have a direct labour éubstitﬁtiqn effegfg_
ﬁﬁiess.it'is.assumed of céursé, that wéys wdulthave been fduﬁd to produce
that additional informétién with manual or manual/méchanical proéessés;‘and
that more employment wouldAhave been created in:the process than_Was'creafe&
by the infrodﬁcﬁion.of the computer system. But, éuch"an aﬁal&sis is highly ~
speéulative, and,serves no-pfactical purposes.

E Finélly, it ié instrﬁctive'to note thejsimilarityﬁin.employment
in the three computer.syétems.examined abovew-fhe University of Caléary, the
Petroleum Company and the Food Pfocessor/Wholesaler/bistriﬂutor. They are
different systems,vprocéssing different kinds of information, yét they employ
roughly‘the samé-nuﬁbers of people and the same OCCupafional«mixes..

It iS'equaliy instructive to emphasize agaiﬁ'the evident

‘stabilization in system~employmeﬁt ratio. It would appear that oncea sygtem
is establisﬁed aq& an appropriate manpower complement is employed on it, the
caﬁacity of the system canABe expanded very substantially with only minimal

additions to system related employment.
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Section IV: TECHNOLOGICAL TRENDS AND- EMPLOYMENT IMPACTS IN. THE:

TELECOMMUNICATTONS INDUSTRY .

Tﬁe telecbmmunitatibﬁs~industryiintroduced‘manj téchnologica1 .
changésfover the;past several décédes« Tébléfiﬂ contains a féirlyfaetailedw
summary of the changes that have takeﬁ place;.the ﬁature,of“cérﬁéin‘peﬁding~
Chénges,‘and the. effects. on embloyﬁent,-occupations and.skilis?in the
industry. The-iﬁformation relates to. the experiénce of-tﬁo telephéne
companies.'

Sﬁecial éttentidn is given in thé~discussion to  five innova-
tions whose effects on employment and thé occupational structure have been
significant, and.ﬁhich a%é expected to.continug to--have significant-éffec;s
over -the next two decades. The innovations afe: electronigiswitching
systems, digital transmission-sysﬁéms,‘compu;erized.toll éwitchbqards, on-

line computer communications systems,. and fibre optics technology..

Electronic Switching .Systems

Technological'inpovations in switching systems are computer
based. The change reflects a movement from electromechanical systems to
programme.COntrolled electronic systems. |

The electronic systéms have the capacity to perform self-
diagnostic functions, fault detection and location, equipment testing, and
traffic flow monitoring--functions. that are not feasible under the-eléctro—
mechanical systems. Other advantages are found in the substantia1 increase
in-system capacity, the -greater reliability of electronic components, the
ability to duplicate critical components, and the ability to automatically

re~route calls around faulty or overloaded modules in the system.
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Employment Effects

| Introduction of the electronic switching systems affected
the employment of é'numbef of occupational grouﬁs: most affected &ere
craftsmen involved in the installation, repair and maintenance of the
é;ectromechanical systems. The gfeater reliability of the electronic
components, the increased use of ﬁodular components with plug~in connections,
(énd‘ﬁhe inéreased capacity of'the'eléctronic systems, reduced'the‘need for
installation,.repair, and'equipment-maintenénce serviceé. Sécondl&,.the
technical complexity of the system dictated inc;easing reliance'dn systems
and equipment specialists forAinstallation and maintenance. This had a dual
effect: lip increésed demand for such specialistsi and it decreased the
involvement of management in-the technical side of operatioms. Reports
indicate a pronounced‘shift in ﬁanagement functions, from téchnical activi-~
ties:to'géﬁeral administrative and operational activities.. Budgeting, staff
development, productivity assessment and product development have assumed'
increasing prominence in the allocation of management'tiﬁe. AThirdly, the
.use of "turn-key" systems, whereby engineering and installation are pérfofmed
by manufacturers, féduced the demand for engineers. Finally, a few positions
Wefe.created for instructors, and a small number of highly skilled individuals
were employed to deal with:the more complexAﬁechnical problems associated with
such systems. |

The general effect on skill requirements are difficult to

assesé:‘ the use of ‘plug-in components has made some jobs simpler; on the
other hand, the technologiéal complexity of the system increased the require-

ments for knowledge in computer logic and electronic circuiltry.




Table 10
TECHNOLOGICAL TRENDS AND EMPLOYMENT IMPACTF IN THE TELECOMMUNICATIONS INDUSTRY
Impacts on Employment

Employment Groups Affected Impacts on Knowledge and Skill Requirements

Technology

SWITCHING DEVELOPMENTS
— Electronic switching

Central office installa-
tion and repair crafts

Positive

- increased require-
ments for electro~

Negative

-reduced requirements

for mechanical skills,

Positive

A few posltions
are created for high

" Negative

Repair and maintenance
activities are greatly

systems nics and program- skill computer and reduced, therefore
- local and long ming knowledge. electronics special- labour requirements are
distance Equipment maintenance - increasedrequire- ~generally a reduced ists to deal’ with reduced.

forces

Operator forces

Engineering appli~
cation forces

ments for computer
and electronics
knowledge.

level of training is
required because most
mainténance is merely
replacing circuit
cards based on mach-
- iné diagnostics.

involved problems.
These individuals
generally operate out
of centralized loca-
tions.

The increased service
capabilities of the -
system will reduce:
requirements ‘for operators.

Because the applications

engineering activities are

generally transferred to
the manufacturers of the
more:- compact -electronic
switching systems require—
ments. for engineering
applications forces and
reduced.

= 0¢ =



Table 10 cont'd

Technology Employment Groups Affected Impacts on Knowledge and Skill Requirements Impacts on Employmenc
’ : Positive " Negative - - Positive Negative
TRANSMISSION DEVELOPMENTS - increased require- - reduced reguirements Small number of The increased capacity of the
- Fibre optics systems - Line and cable crafts . ments for- for mechanical skills. ‘positions for high systems reduce Iabour require
- Central office crafts electronics skills. N . skill technical . ments.
positions.
- Satellites - Line and cable crafts . . " o » By removing dependence on
- < : ' land lines, satellites -
result in decreased requlte—
ments for labour. :
- Cellular Mobile —~ Operator forces - : - - The use of electronic switch-
Communications . : ing systems greatly increases !
: mobil calling capacity, there 1
by reducing the need for f
mobil service operators.
- Digital Trans- - = Line and cable crafts " " " Increased capacity of the
mission - Central office crafts . ' S digital systems result in
’ - Equipment maintenance . reduced - requirements  for
forces. ) labour. 1In addition increased
reiliability of electronic
components and the use of
plug-in modules reduced the
demand for equipment maln-
tenance forces.
- Loop electronics, - Line and cable crafts ) : . " " Incrgased capacity and )
loop switching — Central office crafts ’ . o reduced 1line installation
systen . results in reduced labour

requirements.




Table 10 contfd
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Technology Employment Groups Affected Impacts on Knowledge and SkillgRequirements Impacts on Employment
’ Positive - Negative Positive """ Hegative
COMPUTERIZATION DEVELOPMENTS ) ’ :
Maintenance ~ Central office installa- - increased elect- ~ reduced mechanical Results in the Electronic switching systems
- Trunk line tests tion and repair crafts . ronic and tech- skills required. creation of a very and stored programme control
- Crossbar switch ~ Line and cable crafts nical skills. : few positions for tend to result in a comsoli~
tests — Station installation and - requires familiarity . highly trained dation.and centralization of
- Wiring Assign- repair crafts with computers and electronics and repair and maintenarice
ments ~ Engineering and program- programming skills. computer experts. services. Most testing is
~ Remote office ming forces. < performed automatically so
line tests . that labour requirements are
- Line status ' generally reduced.
verifier ' ’
-~ Mechanized loop
’ test’

- Alarm surveillance
and control systems
Switching Control '
" Centre ’ . ’ .

-2¢ -

~ Automated repair
Service.
Operations R S e e . .
- Traffic service ~ Operator forces ~ some personnel - eliminated most _Very small number -These computerized operatiom
position - Clerical forces with computer - paper handling of computer related systems tend to conmsolidate’
~ Auto intercept . knowledge required. activities and positions. = ‘operations and speed the .
- Auto directory E operator-customer o ' handling of operator- - ' C
-assistance interaction. - assisted calls' thereby
- Automatic coin : ) ~ reducing the requirements
telephone . ) for operators and clerical
- Rural trunk ‘ ’ personnel.
arrangement ' ' .
-~ Automatic. message
accounting

~ Computer assisted
toll switchboards.




Technology

Table 10 cont’d

Impacts on Knowledge and Skill Requirements

Employment Groups Affected

Computerization Developments cont'd

Recordkeeping
~ On-lipne business
" information’

systems

- Facilities assign-—
ment and control

~ Loop maintenance
operations
system.

MICROELECTRONICS

- Very large scale
integration

- Minicomputers
- Microprocessors
- Charge coupled
devices

Bubble memories.

~ Clerical forces inm all

departments.

- Potentially effects

all activities.

Positive

-some personnel with
computer knowledge
required.

—~some computer
related knowledge
required.

© Negative

- eliminates many
traditional clerical
activities and paper
handling duties.

<

Impacts on Employment

Positive

A small number of
computer related
positions.

Developments in miecro-
electronics which

- greatly reduce ‘the

" Negative

The recording of all infor-
mation in a computerized

“data base system eliminates

paper handling and consoli-
dates functions, resulting
in a reduction in the number
of low level clerical
positions.

To the extent that develop-
ments in microelectronic
technology result in improve-

size and cost of equip-ments in the efficiency of

ment create possibili-
ties to perform
functions which were
not feasible with |
prior techmologies.
This includes the

existing activities, labour
requirements will be reduced.

possibility of develop-
ing in-house micro-
processor based control

and surveillance systems.

w €6 -
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" . Digital Transmission Systems .

Until recently, telephone service.tended to. be divided

‘between‘subscriber»facilities and central office switching systems. Under

. such systems, subscriber telephone service is provided using paired. copper-

cables which connect each telephone'to:ascentraladffice.switching‘sYstem.
The central office contains all the~electronic equipment for transmission
over the copper cable as well -as theLSWitching_ldéic and equiément to
connect subscribers with other switching: centres. This results in a

' since the

natural division of employees into "field" and "central office,’
skill rgquirements to lay;cébles and splice wires are significaﬁtlyn
different from those required to maiﬁtain~and adjust the central offices
electronic equipment.

The integration.of digital carrier equipment with central
office digital swifchingAis.expected.to impact significantly onJemployment,

job functions,. educational and skill requirements.  As more electronic

equipment is introduced in the field, more technically:trained personnel

‘will be needed to maintain and adjust the equipment. However, because of

the increased capacity and reliability of the electronic equipment,: the
demand for-.craftsmen is expected to decrease.

Furthermore, the integration of digital transmission and
switching systems will use more pre—engineered modular plug-in system

packages. This will result in a,conéiderable-simplification'in engineering:

- work, a.reduction in installation workloads, and a shift in job functioms

from line and cable craftsmen to:.systems testing. This, too, will have a
negative effect on the employmen: of craftsmen. . . |
'Since testing of the system will.be carried out automatically,

and since fault location will be.carried out by computers, such a shift in
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functions is not expected to have significant positive employment effects.
The overall employment effect of the digital traﬁSmission

systems is expected to be negative: demand for installation,'repair and'

maintenance servicés 1s expected to decline, which means. a decrease in employ-

ment of craftsmén; In addition, the advent of modular plug-in syStems'is
expected to have a dilﬁting;effect'on craftsmen's knowledge and'avdéskilling,
effecﬁ; on their technical_expertisé.' Although én;incfégéé.is eﬁpected-in
wdeﬁand for manpowef with knowledge of electronic ciréuitry and domputer logic
vconcepts, that is not expected to bz of a magnitude that would offset the
deéreése in demand for craftsmen.v Theref&re, 6n balance, the effect is "
expected to be negative.~ | |

Computer Assisted Toll Switchboards.

.>Computer agsisted toll switchboards have had a significantly
negative effect on ;he emp loyment by télephone operators. Before théir
introduction, most toll calls had to be made through an opérator. The
operator recérdéd the number being.called and the calliﬁg number, and made
the connection manually. Having made the. connection, the operator then
monitored and recorded the léngth of the call.

| With computer assisted toll éwitchboards most toll calls can
be made without operator: intervention. Calls requiring operator assistance
are indicated.by'a special dialing sequence, and are automatically routed
to a central computer which records the calling number and the number being
called, then the operator is automatically brought on line to determine the
type.of call that is being made. The information is keyed into the computer
and the operator stays on.the line only until the call is connected, after
which the computer takes over, noting the disconnect time and'roﬁting

relevant information to the computerized accounting system.
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There are nolestimates;of-theyreSultant incréase in -
effiéiehcy and the magnitude:.of negative efféét‘dnwthé,employment of
oﬁerators. It is .well known that. the effect was_signifiéanﬁly:ﬁegative;

Not on;y did most.of'tﬁe ﬁréffiC'by—pass.the opératér totéllyg'but instances

in which operator intervention was necessary, the intervention time was

‘reduced<by 25 to 45%!

Operation of the coﬁpﬁter assisted. toll switchboards-did

not involve the acquisition of any significant amount of hew:knowledge. A

-training period of about six days was provided, whose purpose appears to

have been to accustom operators to the change: rather than to téach~£hem the
operaﬁion. v

Nevertheless, opérators did experience a significant change:
in . work-aetivity: = the computer spread the call traffic more evenly amongst
operators; bpt, it took~away‘fr§m operatbrséﬁontrol over the_numberfof calls
each handled;.and»£hereby force&.them_to.pa§ m6re-atténtion.to the4démands‘
of the computer system than to callers. Those amongst them who had becume

accustomed to the old system, found the newjone-too-impersonal,

On-Line (Interactive) Computer Communicatioﬁé Systems -

' Thé on-line computer communication systems iﬁélude a
traffic data collection system, service order system, automated accourting
systems, and othe: data~base business information systems. Previous.systems
were basically manual with a few meéhanized functions. The transmission
of information between departments was paper-based and required multiple

documents. Errors were frequent and corrections and changes were time

consuming. Even in activities such as billing, which were partially

computerized, the interface with the central computer was on a batch basis,

requiring large amounts of coding,. keypunching and other manual activities
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before the information was in.the'form’requirEd by the computer system.
Information for special internal studies was for the most part'manually
compiled.

Under the interactive data base systems most of the manual

“activities involved in the ordering sYstem,_biiling system and traffic

data;coliection system are eliminated. Forms are now stored in the
computer's memory, and .can be. completed via femote terminal facilities.
Correctioné are mofe easily made, and transmission of information to other
departments is done automatically by the computer. Informaﬁion on billing
iéfautomatically entered into a,daﬁa base in the computer's memory.
Infdrmation for specialﬁétudies can be easiiy accessed; sorted and mani-
pulaﬁed by thé computer.,

| The on—iine s&stems affécted the employment and job functions

of many classifications of employees. Within the managerial classification,

persomnel in accounting, financial and other business information activities

had to acquire new knowledge and become accustomed to new processes and
prdéedures§ the number and proportion of techﬁicaily qualified personnel
increased substantially; and management personnel who did not have a
technical orientétion, became increasingly involved in purely administra-
tive activities, such as, staff development, budgeting, and inter-

departmental coordinatihg activities. Some of these activities acquired

“increasing importance with the introduction of inter-connected on-line

systems, since cross-departmental effects can result in inter-departmental

conflicts, and dissipate the potential efficiency of the new systems.

Within the secretarial and clerical classifications both

- numbers and job functions changed significantly: most routine, high

volume manual clerical activities, such as recording, filing, retrieving
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and: compiling information, and most paper handling activities disappeared;

. work flows became more formally structured; and for those who- retained

their positions and became. accustomed to the  new. environment, work

generally became more interesting. But: their numbers fell,. despite a very

_ substantial increase in demand for services.

Within the technical and.éﬁefational ClassifiéationSgemﬁloye
ment inc?eased:‘ additional positions Wefe~created~for systemsfanalysts,
system designers, software specialists and programmers. But, scércity of
such specializations précluded the increase in-employment: by the number of
additional employment*position§<that were c¢reated. |

On the other hand, it is said that shortages of specialized

~manpower have held back the rate of system implementation and the full

utilization. of the existing system. The guestion arises how much short
term manpower displacement. would have taken place if the :specialized man-
power were available and the system were utilized to its full potential.

The results indicate a negative'éffect on balance, although it. is difﬁibult

- to. estimate the magnitude.

Fibre Optics.

Thé use of fibre optics in transmissions systems is expected
to have sigﬁificant negative effects on both employment and skills.

The transmission technology currently used in the telephone:
system requires the installation of amplifiers eQery half mile to maintain
the quality of convérsation. Optical fibres can carry information up to
50 miles, and are virtually immuﬁe.to outside interference.’ In addifion,
they are very flexible and unbreakable, which makes their installation

easier than copper wires. Therefore, their introduction is expected to
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reduce significantly the installation and maintenance workforce, and- the .
skill fequired of iﬁstallatibn and maintenance craftsmen. The laying of
fibre optic transmission systems mefely involves the plugging~in of

connectors.

Finally, optical fibres significantly increase the capacity

of transmission systems, which is expected to reduce requirements for

equipment maintenance forces, and line and cable craftsmen.
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Summary and Conclusions:

The application of computer;"micfdelectronig,and other -
technologies in the teiecommunicationsrindUStry,has~had,wideépread
effects on employment in the'industry:-:the-introduction of rautomatic

testing of lines, the increase in reliability"of.electronic'components,

and ‘the use of plug-in modular component systems reduced: the’ requirements

for line and cable craftsmen and. equipment repair‘employees; the incteasing~

use of "turn key" systems, in which épplicationé;engineering-Work_is done
by the manufacturer, reduced the reéuirements.for;in—ﬁousefengineering man-—
power; introduction of computer assisﬁed toll-switchboards;.reduced the
reQuireﬁents~for opérators; and. computer logging of éails, calculaﬁing
charges, posting and billing reduced requirements for clerical personnel.

But, the employment effectshas'noﬁ been all negative: although
on.bélance it Wgé significantly ﬁegati&e, a‘substaﬁtial numﬁér éf new
pésitions were created for compuﬁer rélated operatioﬁal, techﬁical aﬁd'
profeséioﬁal occupations.

It is relevant to reéérd that notwithstanding the notable
technological changes iﬁ the industry, and fhe-eﬁideﬁt negative effects on
employment and skills, there is no evidence of significant resistance from
adversely affecﬁed employees. The-e%planatioﬁ.ﬁor this will be found in
two concurrent developments: one is the'gradual,éonversion to electronic
technology~-in many parts of the system,electronicvand.electromechaﬁical
processes fuﬁctioned parallel to‘dne andfher.ovef prolonged periods of
time—~§hich’enabléd the-industry\to retrain, upgrade and~tranéfer empioyeés ~
to altermnative employments ; and~ﬁhe 6ther~is~the;coincident‘rapid-'
growth in telephone and telecommunications traffic. The industry was able

to provide assurances to most employees that. their employment was.-secure.
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Section V: THE EMPLOYMENT .IMPACT OF AN ON-LINE DATA-BASE.SYSTEM IN THE

INSURANCE INDUSTRY -

Mosﬁ activities in the insurance.in&uStry, from-ﬁhe actuarial '
work of determining product pricing to the sale and proceSsing of insurance
poliéies and ciaims, revolves around the fecording, manipulatioﬁ and trans-
mission of informétion.. Because éhe'indﬁstry is highly'information :
intensiﬁe'its:activitieSfare particularly émenabie to micfoeleétronié-teleh
communications bésed information systems. This has résulted in predictions:
of job losses in the 302 range as a consequence of the introduction of
computér/telecommunications technology in the industry.

| The company to which reference is méde in’this-report has
employed computer technology for duite some time. But, the mostvsignificant
changes in occupational mix, employment and jbb:functionsvhave resulted from
the recent implementation of an on-line data base computer information
system which.liﬁks the head office with regional offices. The system
feﬁlaced'a pértiailf'automated batch computér systém whére'a.central)compuﬁer

locateduat the head office performed a small number of activities.

Under the batch system, the information stored in the computer's-

memory could only be altéred or accessed through the inputting of punched-cards

atithe'heéd office. Requests for information or changes to policies from

regional offices were forwarded via telephone or mail to‘héad office where they -

were codéd and punched. Periodic computer runs were-ﬁade to input changes in
the permanent;files on- computer tape,or to access the requested information.
OQutput from the system for the regional offices was ﬁhen'distfibuted'by mail
or courier. Bécause considerable time elapsed between the request for

information and its subsequent receipt, the regional offices maintained
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duplicate~paper~based,filing-systemszdnwpoliciéSsand'claims.~

Under the. on-line system, video display terminals in.all of

‘the company's offices are in direct communication with a central computer

~ ‘and dataﬂbank,.sbfthat information oﬁ3poiiciesfand~Clients,caﬁ:be.directly

accessed, and changes,to'information‘in‘théfdata:bankﬁcan:befmade:diﬁectly.

The decision to“implement~thé-new techﬁqlogy_was\prompted:

‘by a number of factors, including the ability to eliminate the duplicate

paper-based filing 'systems at the regional and head offices; the ability of

the system to generate improvements.in-service delivery time; and the quest

for greater efficiency in the sale and processing of insurance policies and

¥

claims.
The system had a number of effects on'activities at. the head

office and the:régional.offices: ‘the”abilitynof regional offices to inter-

face directly with the centralized data bank meéant that the need to maintain.

dﬁplicate paperQbasedlfiling'syétems,was.eliminated, as was the need to:

- phone. or write head office to obtain information: from their files. These

activities could now. be performed directly via the V.D.T.'s. At head office,

the time required: to access information decreased from hours, and in some

instances days, to mere seconds; the system's inter-—active capability

eliminated the need to keypunch coded information changes and information

- requests; the use of the same data.base by everyone in . the Company, ensured

greater accuracy and consistency in policies and claims processing; and the
availability of large amounts of data--incoming continuously, stored and
manipulated--facilitated a more efficient analysis of the impact of various

factors on product pricing.
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‘Impact-on Employment

o The overall impéct on employment. was negativef 234 employ-

ment positions were eliminated, and 13 new positions were created.. Although

‘data on-total employment were not made available, verbal comments pldced the

reduction at around 20%.

The most severe negative impact was recorded in clerical

positions whose activities involved the manual recording, filing, retrieval,

compilation and dissemination of information (Table 11). Equally, the

processing of most transactions directly via VDTs reduced,significanﬁly the
employment of ke&punch operators; and reductions in the order of 33% ﬁere~
reéofded in secretarial ppsitions generally.

Company officers gxpressgd the view that the negative effect
on overall employment was only temporafy. The incfeagelin‘effiéiency, which
was estimated at around 277, was expected to increase demand‘foq services and
thereby increase employment. When demand catches up and eventuaily exceeds
the increase in productivity, overall employment will be restored to and
even exceed previous levels.

The negative effect on employment at thé clerical and secre-
tarial categoriesfwas offset in part by positive effects on computer and
systems relgted employments. Thirteen additional positions were created
for systems.design and programming specialists, and for technical support

workers knowledgeable in computer and telecommunications technology. Total

employment in the systems department of the company increased from 101 to

114.
The increase in employment was very modest for such a major

extension in- the  computer/telecommunications network of the company. But



Table 11 : )
Work Functions. and Employment Groups Affected by the Introductlon
of On—Llne Data - Base Systems 1n the Insurance Industry. '

Work functions prior to the Work functlons after the Number of Employees Percentage -Change

Activity introduction of the on-line 1ntroductlon of the on—llne Before c After " Employment -
: . computer system = o system C L
System for pro- - Prior to the introduction —Wlth the on—11ne System the 57 .37 . ¥ 35%
cessing major of the system all changes cash surrender value, premlums '
, changes to were done manually. o and reserves are immediatély
x insurance policies. Changes in premiums and accessible via V.D.Ts. The .
e.g. Plan, amount cash values were manually approprlate adjustments to
etc. : calculated, coded and the tape files can now be
subsequently keypunched directly accompllshed with the
to alter the tape file on V.D. T s. .

existing policies.

Requesting and - A form was completed at —Now, the cheque request is . Reduction of Not available
‘processing of the regional office and submitted via VDT from the 9 positions for IR i
_d1v1dend and. loan malled to the Head Offlce, reglonal off1ce and the typists, cheque o -
cheques. ' where. the cheque was computer automatlcally lSSueS approvers and "T

manually typed. The the cheque. B correspondents.
,accountlng department's PR '
tecord of the cheque was -
then keypunched to adJust
@met@efﬂe& '

Obtaining a history - Menually reviewed the file -Now, information about any 12 s ¥87.5%

- of the transactions on tape and sent a hard policy can be accessed via ' '
on a specific policy. copy of the information to - VDT. In most cases no hard
> L ' the individual requesting - copy is necessary.

information. ' a : '

.Changes of benefic— - Changes of this type -Most changes can be made from 24 16 ¢33.3%
iary, mame and required the original the regional offices via VDTs. -
ownership. ) appllcatlon from the file. : Co

The approprlate changes
were made, coded and key-
punched. to adjust the
records.




Activity

Work functions prior to the
introduction of the on-line
computer system

Table 11 cont'd

Work functions after the
introduction of the on-line
system '

Number of‘Emplpyees
Before = After

Percentage Change .
‘Employment

Changes of
Address. .

- Forms were completed

manually and sent to head

office where they were
coded and keypunched- to.
adjust the tape file.

~+ —Address changes are made from

the regional offices via VDTs.

14 -9

- +35.7%

Date entry.

- Most changes to exist-
ing files were made
by keypunching manually
.coded change forms.

~With the on-line system most
transactions are processed

- via VDTs.

‘Keypunch opéfatbrs

78 22

+71.8%

Regional office
employment.

- In almost all work
activities there was a
large clerical component.

-With the new system much of
the number crunching, filing
and paper handling activities
have been reduced or elimi-
nated.

Reduction in low-level
clerical positions for
file clerks, stenos and

‘individuals involved in

paper handling.
- 831 - 693

+16.7%

Comuter Systems
Department. -

TOTAL

— The computer personnel

. associated with the
previous system were
oriented towards batch
data processing. Since
there were no communi-

cations linkages between

offices no personnel
with communications
expertise were required.

-With the introduction of
the on-line data base
system there was an
increased need for techmical
 support programmers and
‘analysts with a knowledge of
‘both computer and tele-
communications. equipment to
develop, implement, maintain.
and operate the new system.

- Computer Operators

24 24
Technical Support
12 16
Analysts and Programmers
. 65 - 73
Data Communicétions
- Comtroller
o ) 1

... 1,126 892 - 234

+12.9%

20.8%

= GQ -
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reference was made earlier to a similar outcome from a.major-network-

extension, which confirms-perhaps:the'conclusiohﬁreaChedgin‘relatioﬁ.to*that

case. It suggests that the technical capacity of computer systems, and
the technical and operationélLCapacities,Of*thé:manpower_mix"émployed~in

their operations, are-such—that'their~sefviééSrCan be- expanded widely with

only a minimal increment in central hardware and.specialized manpower. Here.

we;have*thercdnversion.of?afpartialiy automated batch computéfPsystemawith a=

central.computer located at head office, into an~on—line,data‘basé computer
informatioﬁ system linking head officeswitﬁ.all regional offices, yet the
incfément in»mgnpower involved inkits~opera€ion.is only .13 personé-—one
wifh knowledge of computer aﬁa teiecommunicégioﬁsunetworks; 4.teleéoﬁmuﬁi—
catioﬁ*tethnical'éupport prbgfammérs,“6nsystems.analysts:éndrprogrammers
With knéwledge of-interactive.computer-sysfemé,;énd‘2 technician/proérammers
with knqwledge.of:telecqmmﬁnicatiohs~network~fagilities'and‘hérdﬁaré/sbftf‘

ware monitoring and- tuning communications systems.

Impact. on Work Functions
The impact on work functions.is said to have been positive:
work activities are less repetitive, more interesting, and generally more

", .. data processing has allowed

satisfying. A company spokesman wrote:.
us to transfer a number of mundane tasks to. the computer and, as a result,
we are-in a position to. design jobs_thatvare~more satisfying to the.

individual because we are able to consolidate a number of functional tasks

that were necessarily designed on an assembly line basis under prior

_technologies. This, therefore, allows us to create jobs where an individual

has thé'ability to do a total jobl..,vrather than just being»one.step-in a
total process.". It was generally-expected that the‘nggatiVe_emplbyment
effect’ on- lower level positions would continue, but the new jobs that will

emerge will be more challenging and more satisfying.

.
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Sectioﬁ VI: THE ELECTRONIC OFFICE - ITS NATURE AND IMPLICATIONS. FOR -

EMPLOYMENT

'Introduction

The electronic office is an integrated electronic system
iwhich links_together in an inperaCtive whole cbmputere, word-processors, -
in;elligent cbpiers,-information~bases, fascimiie tfansmitters, tele~
.printere end vi&eO'confereﬁcing equipment. Such'complete:integration does. -
" not yep exisﬁ;'bﬁt, pertially integfated systems have been-inetailed.

Tﬁe sﬁimu1US Eo‘office automation emenates from:threevsdufces:
the availability of office equipment at prices which make it accesgibiegto a
wide range of enterprlses, the relatively. low product1v1ty of offlce opera-
tions and the concomitant high and rising operating costs; and the w1de1y
prevalling notlon.that standard, largely labour~inten31ve, office processes,
haﬁe been a barrier to the.expansion:of aetivity.

_Heretofore, capital investment in office processes has been
relatively low: estimates indicate a capital investment per office worker
of Between’$2,500'and $3,000. By comparison, the average capital investment
per worker in manufacturing is estimated at between $25,000 an& $30,000 or
ten times,the averagelber office worker. Thie very substaﬁtial difference
in eapital investment islregarded a major causal variable in productivity
differences, and in differences of operating costs.,

Although prices and costs are commonly'eﬁphasized in justifi-
cations fof-investment in office -equipment, equal emphesis is now put on the
capacity of the equipment to perform tasks thch cannot be performed with
standard precesées. A common  response to.tﬁe question of advantages is

that computers and computer-related systems perform work functions which
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were not: even thought of piidr‘to~théirxiﬂtfod@ction;1anduthat'theyoa

‘facilitated the provision\of'services'which‘could not have been provided'

without the electrbnié:systemsa-

| Adjustment-problems“indicate aﬂélbw.rate ofyintréduction:
this .is not .a mere piece of‘equipméntxto bé«ins#alledfin‘an'office,'ﬁor is. 3 o
it just}a computer which=has-signifidantAimplicationsgfor,the work process, .
but efféctsldirectly dniy‘a few. It is. a system“§f~communi¢atién;-With
implications.fof-entire organizational structures, introducing entirely

different methods of . communication théntthose-to.which_people have been:

accustomed: people want to verbalize, face to face or over the télephone,

they want to visit, to ask questions-and~to-get_ah$wers from people not

. from‘inahimate*objects, and people want to be in contact with other people

in the work process. Even where only partial integration has-been intro~
duced, the work environment has.become eerie--a graveyard of silencée:
telephones do not ring, people do not talk, typewriters'do-not‘clang. ‘The.

silence is:so intemnse and overpowering, the unacbustqmed*tend—to either -

.want to scream or to whisper.

Upon examination:-of all variables that bear on the subject,
we have concluded. that the integrated office will not become commonplace as

long as the equipment continues to create an alien working environment. As

a recent article in The Economist stated: "secretaries, ‘and executives are
not (nor do they want to-be) programmers and systems analysts. Equipment
manufacturers have not yet got the message."9

Another problem, this one of a technical nature, is the

9December 27,1980, p. 56..
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iﬁtegra;ion of the numerous pieces of equipment inﬁo an effective system.
'Iﬁdividuéls knowledgeable o£ the teéhnology»concedéfthat it will take a
long,time;'and very considerable dévelopmentalvand'operational:césts, 
before integrated systems become operationally éfficiént. At the present
stage;of,the ;echnolcgy,'the computer and-the peripheral parts are more
gffidient‘individually,than as anAintegrated whole.

| A’further proBlem is the difficult probleﬁ‘bf'séftware. Un-
'like the manuaily operated mechanical technology of the distant'pasﬁ; and
unlike the electrically oﬁerated and labour attended mechanicalwteéhnology
currehtly in use, eleétronic technology has to be instructed to perform,
The language of instruction is very difﬁicult,,and the more éomplex~the :
process the more difficult it becbmes. Communication is a very complex-
précess. There is general consensus_that the software will hold back the,
rate of implementation and'tﬁe rate of efficiepq ugilizatign of elecéronic
systems. |

Nevertheless, electroﬁicfequipmeht has invaded the‘office,

and the evidence indicates an increase in productivity at the level of the

work process where it has been introduced. It is. relevant to note in this

regard, that the Sffice is a multifaceted operation: the incréase in
productivity éﬁ one level of its operation does not hecessarily mean a
general increase in productivity. The secretarial level of 6peration may
iﬁcreasé its ouﬁput, but that may be offset by inefficiencies at the
managefial level. Iﬁdeed,’it was suggested to us that perhaps the
electronic equipment is being installed at- the wrong level of office
operations. The focus should have been at higher levels—-the streamlining
of managerial processes, particularly the processes at middle management

levels.
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The employment implicatiépSaderivevfromxthefincreasegin;
efficiency, and the broadening.of’thé-indi&idual>émpioyée'sﬁwbrk funétions
that the,eqﬁipment'facilitates; Féf.éxaﬁpie,‘the-Operator of .a word-
proceésor, whose activitieé formerly,may’ﬁave'been~limited.to‘typing, can
Nnow" compose, type,-file,‘calculate;«chart,kand'effectively cérry~out ﬁhé~‘

entire range of activities that is' within the programmed. capacity of the

equipment. The volume of work activity will have to increase very substan-

tially to offset the increase in efficiency and the broadening of work

functions of individual workers.

This is in effect the explanation for. the apparent absence

of negative effects on employment in the offices of petroleum-companies

which have installed electronic equipment. Their volume of work has
increasédﬂso-much*in recent yeérs, that it more than offset - the increase
in efficiency. This suggests that'insfances.in:which negative*employmenf
effects'héve been recorded should perhaps.be_atﬁributed_to inadequate
increasé'in demand and output, and not tb the electronic technology and

associated increases in efficiency.
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The Rate of Diffusion

Notwithstanding;the véry considerable puﬁliéity.about on-
gqing and pending office automation, estimétes 6f the diffusion of micro-
electronic-telecommunications based office technology indicate that the
rate 6f market pepetration is still relatively low. | |

A number of economic, -institutional and social- factors are

acting to slow the rate of diffusion:

_l) The high costs of switching to electronic office
systems. Despite price declines, a switch_fo micro-
electronic/teleéommunicatioﬁs based office'ﬁechnology
_isyexpensi%é, compared to traditional office equipment.
'While a word processor can.be purchased fér 810,000 to
520,000 depénding upon the SOftwére; a convéntiOnal
electric typewriter can be purchased for $1,000.

Computer facilities, facsimilie machines, intelligent
copiers and other microelectronic based eqﬁipmeﬂt
increase the costs even further. Furthermore, the cost
of.gquipment, is only part .of the-total capital outlay:
the cost of installation, the cost of linking devices,
the cost of running parallel manual systems while the .
inevitable "bugs" are worked out of the electronic system,
and the total costs of switching to electronic technology,
add substgntially to. conversion costs.

Thus, even though much has been written about the

declining cost of microelectronic office technology, a
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: substantial 1n1tial capital outlay is. required to

sw1tch from electro-mechanical processes to- ind1v1dual -

un1ts of electronlc equlpment and ultlmately to: the

A fully 1ntegrated electronic offlce system. In a sector

where investment;perstrker has.traditienelly‘beeﬂ-ldw{s
it becomes.esteeiaii§~difficult'te;justify afswiteh:tp.
technoldgy»whieh?isteipeﬁsive-relative to thé .current
office technology, and‘essentially~unprovenfin actual

office environments.

2) The continuing uncertainty abeut‘the\legal status,
security»end‘privacy of_informetieﬁvstored~and trans-
mitted. by electronic systemsr Asviong as the un-
certainty reﬁaies;.applications;will,be-limited}to in;
house‘operations,_ﬁhieh“means'that'communications

capabilities will findilimited.use.

'3)~ The  continuing shortage of software specialists.
The funetioning'of microprocessqribased hardWarev
depends upon. the :development ofvsoftwere‘packages.

But, the writing of software is a highly.séecialized
labour intensive process. The worldwide shortage of
such  specialists has. been a seribﬁeretardinggfactor in
the development and.appiication'df mieroelectrOnic :

networks.

4) - Shortages. of systems analysts and programmers are

often mentioned as a possible delaying factor, but it
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is uncértain whether ﬁhat is tﬁe case or continuing.
_develqpmehtél problems with the égienéé'and'technology
itself. If'the_problem iéAin the latter,;tﬁe shortages . -
wéuld_remain regardléss of how:much supply,of-programmers;
and systems analysts is increased; for_they’will be

misutilized in processes.

.5), The resistahce bf office workers. Computef—baSedui
office‘technology can potentially have a.largevimpact on
the way the office is organized, on the work functions-
performéd, én the flow of information in thé office,'aﬁd
on the overall offiée environment. Fears, ﬁndeftainties
and a reluctance to move away ffqm'familiar organizational“
structgres'and Wérk methqu,-generater:esisfance to tbé

technology at all levels of employment.

’6) Limited evidence of increases in overall éffice pro-~
1ductivipy. One of the major probiems inrdiSCUSSiﬁg the
effects of office automation is to separate the potential .
effects of the technology from the effects in actual |
abplications. The literature on thé "automated office"
focuses almost exclﬁsively on thé technologyvitself. But,
while the technological potential to implement electronic -
office systems is a necessary condition for.thé achievement
of greater effiéiency in the handling of information flows,
it is not a sufficient condition to enéure-that efficiencies
will be aéhieved in real world applications. In many

instances, gaps exist between the technological potential of
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the system,. and the aCtualiproduqtivity:increaSesé

> . . - . s '
" experienced in real office .settings.:

~

The failure of automated systems to attain their potential
efficiency relates to a number of factors, amongst which there are:the

folloWing:

~a) Most-othe:.qfficevactivities1afe~illfdefined;_
cannot be standardiZeﬂ;»aﬁd are not émenabie.to
traditional data-processing approaches. In the
past, fhe automation.of office activitiesfworked 
best when applied to.high.volumés;rgpetitive,
standardized activities such as inventory control,
accounts payable, éccounts recgivable and invoicing.
Although ultimately increasiné numbgrS'of work
functions will be eifher:automated:or.eliminated,‘
efforts. to-date have noﬁ been . crowned with“ﬁhe
anticipated success, The large number of divérse
éffice activities requife complicated softﬁare,.

which have proven difficult to write.

b) Limited integration of micro-electronic devices
in actual office settings. Decisions to invest
in the technology are made on a devi;e basis with
little or no consideration-given'to thé~linking'of3
the equipment. Aéparently difficulties. have been
encountered with hardware_éombatability. The
successful linking of separate pieces of electroqic

equipment into an integrated system depends on the



- 75 =

ability of the'pieces to "speak the same language."
Thié'condition is often not met. Intense competition
amongst 1arge'numbers of vendors manifests itself in

the use of different communications protocols to

'lock out' the competition.10 The-pfevailing 6pinion.
in indusﬁry is-that this condition will continue éé
Vlong'as competition'femains atvthé present 1evei.- The
fu;iy integrated -office will await-ﬁhe establishment

of common communications standards by the multitude of
manufacturers, or the emergencé of'éne or a few manu-
facturers, each of whom will produce all equipment and

devices that will constitute the integrated office.

c) Emplbyee appreﬁension. Inadequate knbwlgdge about
the technology, reinforced by rumours of mass displace-
ment, create appreﬁension, which maﬁifesté itself in
uncertain‘and cautious approaches to. the utiiizatioh,

of electronic equipment. In addition, the prospect of
direct interaction with the machines is found demeaning,
and the disruption of familiar work methods, work £lows

and functional relationships, rather disturbing.

d) Failure to automate managerial aétivities; There is
increasing recognition that productivity in the office
Wili not increase significantly until automation stream-
linés the functional activities of managerial and
professionél personnei.' It is well known that inefficien—

cies at clerical and‘secretarial work levels are often.

VloHoward Anderson, "The Office of Tomorrow,'" Canadian Futures,
Vol. 1:-(1), 1979, p. 19. -
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primarily the result df ineﬁficienéies on the.
part of those whoSe«iﬁStruétiOns‘ciéfks»and
sécretariesvcarry ouf}giFurthé:mbre; clerical.
and. secretarial fuﬁdtions‘acéount‘for less than.

30% of office expense.ll

The foregoing suggest that_the.ﬂoffiée[of the-future“‘is
still~iﬁ5the futqrg. ‘In the meantime, a*variety*offelectronié devicés'will'
be installed, some of them dummy peripherals linked to computers aﬁd word
processors, and_sqme-with limited~intelligence-éontained in. imbedded micro
chips.

The employment.implicatiéﬁs'of.this are positive: the

relatively slow rate of transformationvto>the-integrated~eledtroniq office

. means: that-overall office productivity will not increase at.rates that will

exceedxsubstahtially the rate of‘increase,in;demand for services, and the
numbers . of employges affected adversely Willfnot'be too- large for suéCEszul
accommodation to alternative work agtivitie%. To" emphasize ‘once. again, the
critical issue in relation to employment isjnot thegtechnoiogy an&zthe_
promised increase in productivity. It-is pgther the rate of increase in

general éc¢onomic activity.

The Nature of Office Technologies , |

Before we proceed witﬁ an. examination.of the employment and
other implications of office automatiom; we thought it desirable to out-
line bfiefly the nature of office~technologies that-are being implemented.
We will touch upon six. technologies: data processing, word-proéeééing, data

storage and retrieval, reprographics, conferencing, and telecommunications.

llPeter Vanderlee, "Beware the Technology Trap,'" Focus on

Computers Supplement to Canadian Business, December 10, 1980, p. 4.
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(a) Evolutién of Data Processing

Daia processing involvesAtha manipulati&n of numerical
information by computers. - It is thé mést widely kﬁown formvof office
technology, and it is the form Which has been generally accepted aé a
permanent part of thée office infrastructure.

" The aevelopment of data processing has been influenced by
three méjof»factors: the‘high.cost-of the technolégy; the physical éize
and large capacity of iﬁdividﬁal units; and the technical liﬁitations in -
the applicétion of -the technology. For a long period, the introdﬁction-

of data processing was limited to relatively large organizations. The ..

‘high cost precluded direct investment in equipment by small enterprises,-

and‘its-relatively large capacity made such investment by individual

" enterprises uneconomical. The problem was resolved with the evolution of

data processing services. Even large organizations which invested in the
equibment, found it possible to share the capacity of their systems. But,
it:took time to convince potential users that the data.wduld remain
confidential to themselves.

Technical limitations continue to hold back the spread of
daﬁa processing: 'gven‘though the science and technologyjappear to héve
been mastered, problems continue to exist in both the.ﬁardware and the’
software. Whether the problems emanate from unknowns in the applications
of the science and technology itself or from inadequate supply of specialized
manpowver, remaiﬁs to be determined. ATo—date, both of these have impacted
significantly on the rate of application and uﬁilization of: data processing
systems.

Some of the factors that have held back the application and

utilization of data processing systems over the past twenty-five years are in
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. process of being -resolved:. the’advent-of¥microprocessors~facilitatedAo

'changes in:the design of computers, and reduced .the cost of hardwareﬂ"

improvementhin software, facilitated’more:widespread'use of‘computer .

systems; and the.combination of. reduced costs-and simplified use, facilitated-

‘the application~of computervtechnology~onva smaller:SCale;uwhich;initiated:a~w

trend towards decentrallzation of . computer facllitles

| However, the trend. towards decentrallzatlon will depend on'
developments in computer software. While hardware costs have'been~decreasing
vrapidly;»the costs: of computer~software, which is a highly specialized 1abourc~~
intensive product, have remained relatively high.. Experts-in the field-
contend that this impediment.to decentralization.can be.reduced'signifi—
cantly by a movement towards-standardiaed as opposed.to'customizedtSOft~f
ware packages. Given such a development the. ‘hardware w1ll bécome acces51ble
to- non-professional. users, and volume sales of standardlzed packages will ;
reduce the cost of software. The effectpwill~beoto move data@processing
closetr to the ultimate user.

Tnis is the-trend'_but the process;will-takemtime.. Data'

processing professionals can be expected to- make an effort to safeguard
their pre~em1nent role in system- operations, -and the -large amounts of cap1tal

currently embodied in centralized systemsfwill'itself.be a retarding factor.

(®) WordtPrOcessing
The concept of word processing. generally became known. after
1964 when IBM introduced the Magnetic Tape.Selectric Typewriter.  This was

essentially a typewriter connected to a kind of tape recorder that electron-

' ically remembered keystrokes. It enabled one to'makeychanges and correc=-

tions -in typed ‘materials without retyplng the entire text. 'Typed copy could

be. prlnted on the typewriter, error-free, at 150 ‘words per mlnute.
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But the system created”a filing problem: .pages'were étqred
in sequence on ﬁhe-tape, aﬁd ig was éften difficult to locate them.. To
alleviate tﬁe problem,Aa:Selecﬁric waé introduced'by_IBM‘that.recorded on
‘plastic cards coated with maénetic powder. Each card could reéord'up'to
one and one-half pages of text, compared to one:hundred‘pages.for'artape
Cassette,_bﬁt the cards could be easily cataiogqed and lqcated; |

By’thé"mid'i970’s Lexitron;_Vydek; andiLinoleg’invﬁhe-U;S.;
and AES Data Ltd., in Canada introduced stand-alone diéplay machinééiwhich

.showed the typing process on cathode-ray screemns, instead of on a sheet of

paper: The machines used microcomputers to expand text—editing capabilities,

~and sméll flexible magnetic disks, called floppy diSké, 4as memory- storage
devices. TFloppy disks hold some 130 pages of text, and are easily filed,
handled, and mailed. | |

The sﬁand—alone display machines.demonstrated.numerqus advant-
ages over the memory.typewriters. Typists were able to work more quickly
witﬁ vi&eo-display screens -since they could see the_wofds clearly, could
arrange paragfaphs'inétantly,'and did not have to stop typihg'to change 1
paper. When a page was completed, the typist Simply'pushed a button to
transfer the imagé‘on the screen to a doéument printer Which typed out the
page auﬁomatically. Materials stored on memory diskettes could be easily
called up into the video screen for ediﬁing, or for inserting of merging
with other material.

Iﬁitially, developmental costs and perhaps monopolistic
market‘structures kept'prices.high and demand relatiVely'low. But, with the
entry of new models on the market, and the incréase in competition, prices

~decreased rapidly, and by 1977 the number of units sold. in the United States
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exceeded\the sales of mechanical: memory  typewriters. Although'memOry-

typewriters continue to dominate office processes} it is geherally;expecfed

that video-display units will become.the dominant. office equipment within

the: current decade.

Demand is. being stimulated by a continuous expansion in:the-

tion with other equipment. Manufacturers now. emphasize such’ features as:

(1)

(11)

(iv)

' capabilities of individual units, functioning independently and in-conjunc-

12

Communications: the ability of word processors
to communicate with each otheér and with' computer -
terminals, which provides a capacity for an

electronic mailing system.

Records or information processing: the ability"
to store data.on’records,uand to sort records
(or data extracted- from records) in a variety -

of ways.

Numeric processing: - thé;ability to total rows
and colummns, or to perfofm méthematical
manipulations-(usually-arithmetic) on keyed
data, and 'store the results in arparticﬁlar
position.

Data entry and data access: the availability
of a communications function which faciliﬁates
their use as data processing terminals, and
gives access to, as well és input into, the

memory banks of larger computer systems.

12

Amy Wohl, "A Review of -Office Automation,' Datamation,

February, 1980, p. 118.
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(v) Data processing: some vendors offer their
customers the ability to write thelir own.
programmes, although this capacity is not

common..

But, no sooner were these functions incorporated into stand=-

" alone systems than "shared logié systems" and "sharedwresource'systéms"

madg their debut onvthe market. The shared logic. systems have a mini-
computer with disk drive memory (capacity 1500 pages or more).ahd a cluster
of "dqumb" terminals sharing the logic of tﬁe mini-comﬁuter; whereas in
shared resource systemé terminals, storage systems, and even printers are
‘being‘equippea with,micrgprocessors, which means that intelligence is spread
throughout the system. |

TheAadvantage-of shared resource systems is that certain
resources, typically disk storage ‘and periphérals such as prinﬁers, photo-
composition output systéms, OCR scanners, and other less.frgqUently‘used
.components may be shared among a number of work stations. Failure of one -
component of a shared resource system does not render the eﬁtire system un-
operational even Fhough, depending on the operational'significﬁnce of the
éomponent within the system, it may limitvthe,operational’efficiency of -the
systema. This overcomes a major disadvantage of the shared loglc system
whose operation depends entirely on the fﬁnctioning of the'mini-computer.
When it is "down' the entire system comes to a standstill.

An innovation which is expected to improve significantly the
prodqcﬁivity of word processors is the Optical Character Reader (OCR).
Introduction to this device is based on the premise that for initial input
typing, word proéessors are not much more efficient thdn regular electric
typewriters., Their-superior‘efficiency is found in their correcting and

text editing capabilities. Since most typing is still being typed and
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' retyped by secretaries on office typewriters, before it is sent to the wérd‘

processiﬁgacentresfor final draftingw‘p;oductivity,has not'improﬁed_tO'the
ektent that wasmoriginally-expected.g Indeed,‘Word processorsiére-still
being used. largely as substituteslfqr»typewriters;.and as- long.as this.
continues, they will remain>very expensive:sﬁbstitutes;

The Optical CharacteraReadér presents. a.possible. solution to

. the ‘problem: its capability to scan typed -copy from any standard typewriter

and to store the information on magnetic cards or floppy disks, to be
displayed on the word processor's screen,+wheﬁéver required, will eliminate
the practice- of keying in characters:. a number of:times. With this device,

v

every company typewriter can potentially have-the ability to input into the

~word processor.

The benefit of using the OCR.is that the input typing.function

s transferred from a text editing machine,.costing $7,000 to $20,000, to an:-

. office typewriter costing approximately $800.  This will allow the costlier

machine ‘to be used more efficiently, since the time spent using it for input
typing will be available for editing.

In an effort to increase-thé efficiency of word processing
systems, manufacturers have developed new kinds of high-speed printers.. Two
such types are the ink-jet printer and the daisy-wheel. The ink-jet printer,
introdﬁced in 1976 by IBM, sprays.tiny droplets onto paper, forming up to.

92 characters per second or 1100 words per minute, without even coming into

. direct contact with the paper. However, thé=print quality is lower than

that of normal impact printers. The daisy-wheel avoids this problem. It
consists of a spinning disk, with protruding spokes, which stops and starts

quickly, tapping out up to 55 characters per second.
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(c) Data-Storage:and Rétrieval

In the area of data storage and retr1eva1 the most
significant impact of electronlc office technologies has been the develop-
ment of techniques which substitute a screen image for paper documents.
Eleétronic/techﬁology ﬁakes feasible the storage of information in binary
"code on magﬁetig media, and can be used to imprové tﬁe-efficiepcy of micro=-

form systems of data storage and retrieval.

For ﬁicroform stbrage; documents are photographically'reduced
and stored on film. VThe'pfedoﬁinantfmedia fof filﬁ“storage are rollimicro4
film, and bx6 inch cards of £ilm called microfiche. The information
contained on theée'miérof;rms can be viewed with the aid of a microform
reader which displays a mégnified image of the document on an illuminated
screén‘

Microform baééd records systems have numerous advantages over
,paper~baséd systems: they generate substantial space savings;.redqce the
costs of distfibuting large amounts of informétion; and permit more rapid
access td stored information than do paper based records systems.,

The advent of COM technologﬂigcontributed éignificantly to the
efficiency of microform based records systems. Output from COM equipment
can be generated'more rapidly, and reproduced and distributed more readiiy,
than tomparable hard copy material generated by conventional computér

printers.

‘The integration of COM technology and computer technology

broughtabout the computer‘aided retrieval (CAR) systems. The system generates

13COM refers toAtechnology which permits.computer genérated

output to be directly recorded on microforms, bypa331ng the need for printing

hard copies of the information.




- 84~

anwindex of the location. of informatioﬁlstored;onzmiCroforms,;andfstoresr'
it in the computer as~a.subfuﬁction-of:the-COMpoutputm Whenfaccess“to

specific pieces of information .is reQuired; the -computer is instructed.to

'scan‘thetindex?and-retrieﬁe the,address.of‘the»information desired}' Once

. the. address is determlned the record can- be retr1eved automatically by..an

automated retrieval system or manually from the -addressed. microforms. " The-

ability of the computer to scan<rapidly<through the index; decreases“the

time required to access information.

Magnetlc storage refers to. the use of magnetic tapes, dlSkS

or disketts to store 1nformation in d1g1tal form Computers; word-processorsv

and;memory typewriters all employ some form of;magnetic storage. Iﬁforma—
tion retained‘in magnetio storage oanwbe;printed_or:viewed.on CRT screens.
Magnetic storage.systems.presentuadvantages over paper‘based
systems. that are similar to those-of microform‘storage: reduction in space
required for records storage; significant reduction in the timefreddired to
access information; and a potential‘for-signifioant reductioo;in paper

usage,'facilitated-by.the linking of electronic devices and the elimination

of physical distribution systems. But magnetic'storage has: a number'of

advantages over microform storage systems: access t0'idformation is
virtually instantaneous; and informatiom can be manipulated and transmitted
betweennlocatiohs.

These are importart adVantages; but they'have been offset
somewhat.by relatively high costs, and:issﬁes'of security and legality.
Although-developments in~microelectronic technoiogyvappear,to be resolving
thée cost problem, the prohlem”of security, and questions. -about the.legal.

stdatus of electronic records'resist,rapid solution. In addition, as
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indicated above, there is some evidence of employee resistance to the.
electronic office. The "paperless office" is not as imminent as the

‘peddlers of hardware would wish us. to believe.

(d) Reprographics
Heretofore, the production of multiple qbpy printed materia133

/such as letters to shareholders, informationfbulletiné or compény newsletters
has*beén therreéponsibility of printing.establishménts.. The advent of photof‘
copying transferred séme functions from printing establishments to the i
'_office, but'the.two femained lafgely sepafate. 'Néw; that is chaﬁgiﬁg rapidly.
Improvements in. the communication capacities of office equipment have brought
about‘the integration of reprographic and office téchnologieé.

| Two major developments have been responsible fof the: increas-
ing integratiomn. Fifst, the communication of word processing equipment
with photocomposition equipment, allows the text to be keyed and,edite&
initially on word processors, and then transmitted‘via communications links
to photocomposition equipment, théreby eliminating the néed to re-key thé
matefial to be printed. Second, the development of intélligeﬁt cabiers
.which can éommunicatevwith computers and word processors, enables. data
stored or generated by computérs or word processors to be transmitted to
the copiers, bypassing the conventional photocompositidn process. Thesé
communications links from computers and word processors to photocomposition
equipment and iﬁtelligent copiers cam potentially reduce the paper
generated in the stages priof to the printing process, and imprbve office

productivity by eliminating the need to re-key texts submitted for printing.




- 86 -

(e) Teleconferencingv

Typically, teleconfe?encing~is an: electronic network which
facilitatés’audio—visual meetings of people separated in physical space:. The
dévelbpment of such audio-visual éommﬁhications linkages is expected.to have
a most. profound éffect upon the\naturE‘of:COmmupicatioﬁ in the-futuré;i,

It is possible,. of course, to-"ﬁarticipate"Ain-anteleCOnferencé*
without the use of audio or:audiq-visual.equiﬁment. "Thegcomputér and computer-:-
felatediéystems facilitate computer confefenéing; Since thercqmputer:stores
all the questions, responses and other inputs of the participants, and-can
itself bé made to answer questions and provide: responses, it is not necessary
thét.allzindividuals participate simultaneoﬁsly‘in~the interchange. Given the
inﬁdts.of conférence participants, the computers communicate amoﬁgst"themselves.

But, this process is not regarded with favour at present. The
direct human interaction component of conference\situétions is lost; and since
the spontaneity of human interactioﬁ is ofteﬁ-an,important component of meet- .
ings,-it seems unlikely that computer-conferenciﬁg will become a comﬁlete
substitute for audio-visual conferencing. Indeed;.the loés‘of direct.human
coﬁtact associated with any .of the telecoﬁferencing technologies will probably
ténd to limit the substitutability of -teleconferencing for more traditional
faqe—tbrfacevmeeting situations. But, ﬁhen, atfitudes change and methods‘of
communication change; it is quite conceivaﬁle that the technology will
improve so much that effective interaction will evolve without "direc;
human qontact."

(£) Telecommunications

A revolution.has been taking*placé\in telecommunications. technology,-
with significant impacts~on efficiency, ‘employment, costs, and the structure of
the communications industry. The'newest-developmentsbromise the qreation of.

communications networks which will facilitate the transmission of information,
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in greater quantities than heretofore, mpfe efficiently, over greater.
distances, aﬁd at:lower cbst; >It is generally expectéd'that neﬁ satellite
téchnology, fibre'optics, and thg~use of computers for'data switching and
data concentfation in communication transmission systems, will result in
significant cogt:reductions. One estimate has.the cost of data transmission
at between one-third and one—teﬁth of cﬁrrent éosts.

Amongst major innovations in telecommunications pechndlogy

there are the following:

(1), Computerized Switchboards. Computerized switchboards involve the use of.
electronic switches with‘capability to automatically manage a variety of net-
work facilities and sermices‘involving both voice ‘and data applications.

Many computerized switchboards currently in use automatically select the best
transmission facility td use, based on a pre-stored route selection table.
They also have the-abiliﬁy to interface directly withldifferent.communications
.networks, and with the development of digital voice networks they will sérvé

as the interface link.

(ii) Packet Switching. Over the past ten to fifteen years the common carriers
in Canada’ (the Trans Canada Telephone System and CN/CP) have iﬁtroduced‘
services wh;ch enable users to link their computers and terminals together
info "dedicated" transmission networks. Although this increased the efficiency
of the communications system, serious limitations continued tq-exist3 particu-~
larly in rela;ion to the 'one-user per line' technicél'constraint. A'péssible
solution to. this has been the introduction of automatic physical switching
systems. But, such systems involve large numbefs of mechanical éomponents
which entail high maintenance costs. The answer is found in fpégket switching.'
'Packet switching' is the electronic switching of messages.

The terminals and computers of all users of a packet switching system are
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hooked into a single deditated.nétwork}. The traffic on-this network is
contfolledugy computérs\opErated~by thé commoﬂ-carriér. To sénd a message. a.
terminal or a computer'formafs its message int§~individual-packets-of=data
each containingué~header with'théraddresé_éf,tﬁé intended receiver aﬁd'a~
trailer indicating the end of the packét; Each packet. is sént'into the
network of thé nearest common carriér's computers. -The computer:reads |
the header~addre§s on the packet, énd*routes-ition to successive "modes"
or control computers in the:network which finally deliver the:packet to

7
its destination. In this way, a singie set of physical links can connect
terminals and computers of a.series of different users. Hénce packéfﬂ
éwitching technology can, be used to make mofe efficient use of lines where
traffic froh any single user is.ligﬁt and- data éommunications from other

users are available to be passed over the game line.

(iiil) - Fibre Opti_cs.14 Fibre optics technology is based on the concépt of -

communication b&-the medium of light instead of electricity, -and on the
capaqity of thin optical fibres to convey -light from one point to another.
A photocell serves as a receiver, detectiné‘the'presence and intensity of
light. Optical‘fibres provide the means for transmitting light, operating -
on the principle of total internal refledtion. Physically, a fibre is a
hair thin flexible strand of glass or plasﬁic which can be bent, coiled, or
handled. |

Optical fibres have several advantages over .electric wires.

First, they have a much greater capacity. Up to 10,000 times more informa-

tion can be put into a light signal than into an electric signal. Second,

14David Vaskevitch, "Fibre Optics Technology. will Revolutionize:
Communications," Computerdata, April ‘1979, pp. 47-48 and "Fibre Optics:
Vanguard of Future Communications,'" Computerdata, May, 1979, pp. 32-33.
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optical fibres can carry information as far as 50 miles, whereas copper wire

is usually limited to about half a mile. ' Third, optical fibres are .
virtually immune. to:outside interference, whereas electric wires are sensi-

tive to magnetic fields. Fourth, optical fibres provide much better

security, since they cannot be tapped without'physically breaking the fibre.

A major limitation in computer communicatiqn at presenﬁ
is‘ﬁhé speed with which information can‘be sent to énd/recéived fromva.
terminal. Thié limitation disappears when terminals are difectly connected
to a computer through optical fibres instead of going through telephone
networks. Such a development would mean immunity to noise, high inférma-
tion transfer rates,_andaéxcellent security. ’Typicélly, computer systems
require large numbers of massive cables which are expensive, space
‘consuming and subject to interference. The cables can be replaced by a
single optical fibre, costing very little and only’millimeters.thick.

The information network currently in operation developed
‘as a fuﬁction of the carrying capacity of electrical signals, and bears. the
limitations imposed by thattechnolégy. For example, the telephone is
restricted to volce and some data communications; cables are used to trans=-
mit television signals using special wire (coaxial), which offers
relatively high noise immﬁnity, but at a high cost; and terminal networks
are used to connect terminals to computers over long distances. All these
are based on packet switching, and use minicomputers as nodes intercohnected
by telephone lines.

| An’Optical network eliminates such interconnections: all
information entering an establishment will be directed to a computer based

switching system (as described earlier) for routing: every work-station in
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the building will have ausingle>pqrtiihtb-théfbuildiﬁg'Spinfoqmétiohu
system;léonnegted“tb the port will beftélephqﬁés;ftélevision, computer.q»
terminals, monitoring equipment (e;g.ithermdStats)g_and“anyiothér.déviceS-

that work with information. The~ReY'fOcthé:SyStémkis;that‘a»singléf‘

'dpticaihfibre:running-to'each workﬂblacéfhas?endughacapaéity;to:handle-

- virtually all present and. projected information requirements.-

These develépméntsmih-telecpmmunicationsstechholpgy sﬁggest
that the traditional division of‘teiecommunicatiohs.ihto the distinct
fﬁnctional areas of telephone, administrative message systems and data
processiﬁg is coming to an end. The technologiéal'imperative is thé
organization of telecémmuhicétioné‘as an infegrated'process, which will

encompass voice, .audio, visual and datajcommuniqation;

Integration of the Office Technologies.

The applicationiof“telécommuﬁica#ions technoloéy in office .
sgttings can be. summarized by tWOZWbrdS; inﬁeréonnection and interface.
Theioffice of the late 1980's and_éérl§-1990'sfwill be.charactérized_by the
iﬁterconnectibn of technoidgies through'ﬁelecommunicatibns. The trend. is.
already much in evidence today; some word processors can communicate with B g
each otﬁer and wiéh computers, photocomposers and. copiers; microforms. and . i
ﬁaper can be transmitted over telecommunications networks; teleconferencing
is telecommunications based, as are*ali forms of~eleétfonic mail. All these
-interconnectioné~ will be made cheaper and faster as development and |
inno?ations continue. It is expected that over time virtually évery office

machine will be interconnectad to telecommunications networks, so- that

‘informétionientering the network through any one machine can be moved and

made available te any other machine without re-entry.
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Furthermore;_technologies'are increasing}y en§bied to
:interface with eaéh,other throughuintérmediéries suéﬁ as Eomputerized
switchboards}' for example, computing aﬁd-miérogfaphic technolégies
| interface through COM and CAR equipment; word processing‘:eprographic.
»technolpgieé“interface through photocompositioﬁ; and micrographics: and
~telécommunications technblogies interface in facsimile transmission.
| Interconnection énd interfaéing-are becoming praéticai
ré;litieS'in many environments, and offer'the,potential for great changes'
in the structure énd-organizétioh of the‘traditionai business-office.
ZThe édvent of the microprocesso;”will.facilitéte the spread of‘intelligence
/throughouf‘the orgdnizational systems,. and enable system units fo fuﬁction
independently and interdependently-—-the failure of indiﬁidual system units
mayvimpair efficiency, but will not immobilize the system in the wéy it
happens with systems in which intelligence is concentrated in a central
~computer.
| }.What are the implications of,all'thig'for employment in the
6ffice? As we-indicated elsewhere in this report, it is not possible to
know preciéely what will happen to the level of employment and to the.nature
of the bccupationél structure. The technology'is still in the very early
éhéses of developmeﬁt,,and its effects to-date are Eransitory. We knéw that
,the.work fuﬁctiéns-of clerks will diséppear, and we know also that duringv
the't?ansition period typists will become wor& processor éperators and déta,
’énﬁry cléfks. We do not know what will happen with the non-typing secretarial
'work4functions, and what work fuﬁctions will emerge with the utilization of
the new éystems; Incidental informafion indicateé:that the secretéry/typist
occupation is being split into five occupations: word proaesso¥ operator,

text editor, data entry clerk, administrative assistant, and personal secretary.




‘Section VII: CASE.STUDIES. ON' o_mr_cEaAUToMATIQN';AND'.-EMPLOYMENTE EFFECTS -

. The' case studies bfeéénted{infthe fblléwingspageé»afeknot*in—*'

‘depth case studies, based- on énai&éié#and}tgétingyofAhard\data.‘ They are

~ based ‘rather on -interviews with office. employees.and office supervisors, -

~which means-on information deduced.from:observation; opinion and.experience..

All companies afeﬁcalgéfYSbased,;éndiweré'selectédidﬁ-the:
bééié of their différiﬁg:experiéhCes~Qith‘offiéé.autbmation. “Onlyjéne of
them.has'in'operation what'is;regarded as. an advénced integrate& eleétronic
office SYStém.

_ Générally, the inférviewsJWé¥é rather disépéoiﬁtiﬁg{_ many
questions were‘ieft-unadéwered, éitﬁér-béCAusé[Sf cémpaﬁy confidentiality,
or'becéﬁse company ﬁersoﬁhel‘weré,uﬁwilling to. spend the time»iédﬁifed_tﬁ

provide the necessary .information. Névettheless, th37effdft‘ﬁas ndﬁ,with4'

: outﬁbenefifs._ It became.evident ﬁhatcmany’firﬁs'puréhasevexpensiveyoffice

equipment with little or no study into its effects:. on productivity;

although the declared. purpose is "to do much more with the same number of -

' people or with-only a small'increaseain'the‘numbe: of‘people"; and secondly,

that labour scarcity rather than relative costs is the major impetusfto~_

office automation.

A number of problems are inherent in the case study.approach

" to ‘the employment effects of office automation. -Office automation is most .

.:prevalent.in firms with. growing work loads. Tt is therefore, difficult to

disaggregatevthefeffects'oﬁ changing conditions of demand upon . employment

in the office and the effects of the né&“technolng'on employment. While

this problem exists, to some extent, in all studies on-the effects of

technological change on employment, it is especially pronounced. in studies
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of office employment because of the inability to define aﬁy;standard-unit

. of "office output."

Secondly, the effects of office autbmation'on:employment,

on the occupational structure, and on jdb functions are. different at differ-

ent stages of the automation process. During the period of system develop-

ment and implementation, systems design. and: programming experts are hired,

- to develop, introduce and "debug" the electronic system, while parallel

manual systemé‘arE'maintained with existing personnel. When the automation .

procedure is complete, a different number and mix of personnel will be - -

associated with the operation of the system. In addition; changes in the

functions performed by the system usually occur during the automation
process, which, too, effect employment. Currently, office automation is -
still at the development and implementation stage.

Finally, it is difficult to disaggregate the effects on

“employment caused by the technology, and those caused by changing business

activities and changes in the nature of information flows. Detailed data -

which‘aliow'these effects to be disentapgled do not seem to ekist; Under
such conditions, the most fruitful approach to-the stqdy of employment
effects appears té be the impressions of individuais who have been, ‘and are,
involved in the development, implementation and application of automated
information systems. This approach was by necessity taken in our studies

of office automation. While some'specific employment data weréApbtained
from some of the firms, most were unable or.unwilling to provide detailed
breakdowns ‘of employment, occupational mix, work functions and outpﬁt levels

before, during, and after the process of automation.
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CaSes,Examined

Seven .office situations were examined: four offiéés_in~
the oil industry,‘the»regional'SalééVdffiCe-ofﬂa large bffice»eqﬁipment"
company,- a legél firm, and thehoilfandtgas‘accqﬁnts dfiéﬁfinancialrﬁ
institution. The oil‘industry~offices:stydied‘enéompaSSﬂtheahEadroffice~
of a small drillingAand.explqration‘COmpany,,the-head‘office éf a large-
Canadian;oil company , thé~Canadién}heéd;Officemofxé'largézmﬁlti—hational oil
company, and a regional Canédian office of a large multi-national oil |
company. The oil companies were chosen on the basis. of similarity in their
activities and the different stages in*their‘implémentation of office
automation. .
All case studies lead to the following tentative conclusions

regarding the application of microelectronic-telecommunications technology

in offices:

1) In all cases. the decision to automate was not. based:on
any intent to reduce staff. -Rather,:it was dictated by ‘shortages in
secretarial staff, and the incapacity of manual systems to keep pace with

the demand for the compilation- and processing of information.

2) Productivity increases resulting from the technology

were not translated into job losses. A number of factors account for this:

First, all offices studied were experiencing périods
of rapid growth. Work time freed by the.implementatidn
of the new technology.was easily absorbed into other

activities.
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Second, office jobs, in general,-encompass a
multitude of work activitiéé. The'éiimination
of one activity does not eliminéte ﬁhem all.

For EXampie,-word proceséors may incréase the
productivity of the typing function, but
typing is only one of a number of activities,
pefformed by secretaxies.‘:It has Eeen estimated
that typing-requires én the average, only 20% of
. a secretary's time. Thus, even a lOOZ increase
in typing productivity translates into a total
iincrease in secretarial productivity of 10%Z.
'Becéuse secretarial poSitiqns are widely
,distfibuﬁed;throughout most companies, the -

elimination of individual positions is difficult.

‘Third, all companies indicated that theig computers
and cOmputer-reléted systems brought about substantial
increases in the volume of work performed-—-documents,
reports, data configurations, etc. The work involved
in'the examinatién, éeparation and allécation of this
"flood" of oﬁtput from the electronic syétems appéars
to havé more than offset the anticipated labourQSaviﬁg

effects. For example, firms using word processors

indicated an increase- in thé number and length of reports,.

and an increase in the number of revisions requested.
Such an increase in the amount of information processes

creates work not only for those involved in the production
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and interpretation of - the informétion, but also
for those responsible: for recordéwmanagemeﬁt.in-
the firm. .Thiéﬂis:ésﬁeciaily.trué‘in'organiza—
tioné where the electronic equipment is:not

linked, so that papér-remains.the:basis.ofuthe

record system.

3) In all cases there“is,indicaﬁed recognition that a
necessary condition for the sucgessful-implementation of electronic office
equipﬁent_is its acceptance by office employees. Resistance was engountered,
and’it was attributed to lack of adequate knowledge about the.effect‘on.
employment generally, aﬁd on  the work egvironmenf in particulér. Concerns
Were~expresSed about the loss of employmeﬁt, and about."dehumaniziﬁg""the

work environment. The resistance was largely manifested in what was

. interpreted to be:failure to use the equipment to. the full extent of its

capability. Hence, it was alleged that anticipated productivity increases
were not always realized.

4) There appears to-be a significant learning~by—doing effect
associated with microelectronic technology. When the technology is initially
introduced, uncer£ainty about its potential generally results in the under-
utilization of the equipment. As the capabilities of the equipment become
more familiar to potential end users, the number of work functions which
are automated in the office are generally inéreased. The work functions:
include activities which previously were manually performed, and functioms .

which were not feasible under manual systems.
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5) At fhe_time of the_investigéfion,,only 3 Qf the 7 firms
had ﬁakgn advantage -of the ability of electroﬁic'eqﬁipment to éommuniCate.
The three -that did so indicated significant benefitéyfrom the ability to

'bypéss the postal éystem, and thereby improve the reliability and speed-
with which infofmatidn was transmitted.

: 6) The major reasoﬁs cited for delays in thé introduction
of iﬁtegrated electronic office systems were: the high cost -of the.

technology; uncertainties -about the legality and security of the systems;

and uncertainties about the potential of available systems, in the face of

Sy SBE g 0oy O P WES

the limited diffusion of the technology into actual office environments.
Theicompanies"have adopted a "wait-and-see" attitude‘towérds electronic
~office technology. They do not wish to make the‘large cépital outlays
necessary‘fOr the establishment of electronic informatioﬁ networks, without
some evidence that the potential of the systems can belreéiized'in actual

office settings.
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supervisors, managers and general system specialists.

'7~0ffice Automation in- the Petroleum Industry - Four Cases:

The: Firms:

_ Tﬁe\firmsfstudied ﬁaVe‘aiiaekpefieﬁced'periodSOf:rapidJ“

growth 6ver-the‘past decade, a fact -cited by all of “them as. an important

 factor -in the decision: to employ: electronic office technology-.

All firms arexéngaged'inae#plorétion and'drilliné'for.
peﬁroleuﬁAéndfnétural"gas. Two OE'fhem are subsidiaries of mﬁltinafional ’
0il companies, and the other two are Canadian companies, with activities
copcentrated largely in Canada. Their total employments range from 901
tbumore.than 1000 employees. _ |

) The three larger firms.(éaseé IT;, III and IV). have all
eﬁployed'main frame computer technology -in the processing of:informétion :

for more than 10 years. High volume of repetitive numerical activities, -

' involving well information'systems, financial control, land management,

lease records, accounting systems and Qompléx geological,’geophysiéal'and
éngineering applications, have been transferred‘tovthe'compufer departments.
This entailed a decrease in the -amount of clerical and’manuél/mechanical.
computational work activities-in_some departménts, and a concu:fen;‘increase
in;wbrk'activitieé:and staff related to the opération of'the.computers.

Employment opportunities opened up for coders, data entry operators,

computeerperators, programmers., systems analysts, and a score of system

5

General Employment Effects

All companies reported continuous shortages in all classifi-
cations of computer and computer-related occupations. Particularly.
critical have been shortages of personnel for positions which in addition

to knowledge of computer operations require some knowledge.of?the4disciplines_
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to which computer applications. are made, such as accounting, geophysics,

engineering, and other.

They reported also that scarcity of specialized computer

manpower caused postponements- in the implementation of‘additions to system

operations. This has important employment implications. The scarcity of
specialiZed-manpowérlcaused postponement in planned computer systems

expansion, which means the postponement of employmént that would have been

c¢reated for the operation of the system.

This is a classic manifestation of the consequences 0of
occupational imbalances: scarcity in occupations critical to the operation
of production processes -precluding the commencement of operations, and

thergby,éausing the -sacrifice of potential employﬁent. This relationship

contains a lesson for the analysis of vacancy data."Whereas some occupations:

" are supportive in production processes and some stand alone, there are many

that have a multiplier.effect. Vacancies in such occupations should be.

viewed not. in themselves alone, but in relation to the emploYmeptvopportUHities

that are not.created becausé of their scarcity.

‘It can bé argued, of course, that failure to expand the-

computer systems saved some. jobs. For while computers and computer-related

systems create some employment, they also eliminate some. employment. The

companies did not provide data on this matter, but their personnel officers

. expressed the opinion that more jobs were created than were destroyed.

This outcome was attributed to the'speéialized nature of  the
information processed by the systems. ‘Raw data requi?e preparation before
they can bg entered into the system. As a result, although some'clerical
duties and:actual calculations were eliminated, staffvfamiliar~wi€h the -
processes were still needed to prepare the data, deél with inconsistencies

and special cases and analyze the output.
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Furthermore, the ability of the-computer to quickly search

the data, sort by different parametérs;;andﬁdutput'data in-specific

fcdnfigurations.meant‘that the number,of'reports produced-and'thefphysical
distribution of these reports increased significantly. In the accounting
‘departments, -less time wasxspent;reCOrding~entriés and-balahding ledgers,
. but. more time was spent. analyzing costs, revenues, cash positions and

' budget over-runs. Better financial control, rather-thah.saVings ini- labour

became the touted benefits of the systems. In geological and geophysical.

work, the objective was more sophisticated analysis- and superior assessments

of properties, rather than labour-saving. The payoff was in better invest-

ment decisions, not in the reduction of labour costs.

The Nature of Office Automation.

Office automation in the four o0il companies studied commenced

in the latter ﬁalf of the 1970'5; In all but one, the office systems are
entirely separate from the data processing systems.

In all companies, the: process of office automation commenced

with the introduction of non-commuriicating word processors. Shortages of

trained secretarial personnei,_the desire to speed the production of -typed
documents, and the inability of more conventional methods to keep pace with
the growth in demand for information, are the common factors cited in
decisions . to commence investment in automated office systems.

Today the four companies are at-substantially different
stages of office automation. ‘Thoée designated as Cases I and iI_have
continued with stand-alone word processing sySteﬁs; and have no plans to
extend the automation process beyond that stage. The company-designated

as Case TII, has moved beyond that stage ard is currently engaged in the
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implementafion of fhe second stage.of automation——switching from non-
communicating to commgnidatiﬁg wo:d processing equipment, Its goal is to
create an integrated eleét;onic information network with intelligence
distribﬁted throughout the peripheral devices. Communications~linkages‘
between devices will make it poséible to access information stored in
MEemory banks~from any physical loqation in the company. It is envisaged
that all levels of personnel from clerks to management, will inté?act
difectly With the system.- The plan has a 5 to 10 year hbrizon.

- The company designated as Case IV has in épefation the:most-
gophisticated office system. The stage of éystem'development has moved |
beyond the clerical and secretarial level, tb the managerial and'professional.
The systeﬁ links all levels of personnel to a large centrél computer bank.
Electronic maiiiﬁg,capabilities exist within the Calgary office, and between

the Calgary office and_thé parent company's offices in the United States.

Case I: A Small 0il and Gas Company
This-company was established five years ago with three
employees. It currently employs over ninety. It is engaged in exploration

and drilling fof_oil and gas in Western Canada.

The Implementation of Eleétronic Office Equipment

In 1978, the company inﬁroduced four non—communicating word
pProcessors, with.simple.arithmetic capabilities. The decision to aliécate
‘badly needed capital to office equipment was based: on two considgrations:
one was the sustained rapid growth of thé company and the concomitant need
for more efficient methods of information handling than manual methods

provided, and the second was the serious shortages of trained secretarial
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and clerical personnel. The implicit éubStitutioﬁ of labour . with capital
was substitution caused by SC;rcity'of’manpower.~ In essence;‘the‘companyr
sought'é:process which facilitatéd-thEahandling1of;increasinnglbws of
information without increasing significantly the growth ‘of secretarial and
clerical personnel. Undoubtedly, the scarcity and resultant.cost of space

also bore on.the decision to invest in the word processors.

The Employment Effects

| The introduction of word processors in this office has had
remarkably little effect on occupationai ﬁix, employment, job- functions.
and organizational structure; 'The word pfocesscrs are*disﬁributed among
departments in the company, with‘éeveral.secretaries sharing each-machine.
In-gddition, each secretary is equipped with a conventional eléctric‘fype—v
writer;"Shorter.documents such as memos and.non-standard correspondence
are- still typed dn,electric typewfitefs; The_wdrd ?rocessors are ﬁsed‘for
standafd correspondence, lengthy:feports and docﬁments. ‘In additién, one
of”thé‘word processors is used to maintain documentation on wells and
leases.

The users of the word processoré.estimated that the typing
of repetitive docﬁments, and documents requiriﬁg substantial revisions,
takes one~third of the time it takes to do the job oﬁ'electric typewriters.
But, they hastened to emphasize-that this increase in productivity did not
result in any reduétion of secretarial staff. It resﬁlted father’in an
increase in the quantity of work done by each secretary, an&-in improvements.
in the detail of records and documents. The documentation on wells and:
leases became more extensive, mbre~accurate~and“easier to update than was

possible under the previous manual system; weekly and monthly drilling .and
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exploration reports improved in terms of the amount of detail that is
included; and updates of reports became'easiei, mqie accurate aﬁd;faster.
For example, since the exploratioﬁ:repérts are entered into the word
pfdcessor's memory, it is relatively eésy to recall any_file-and update it
as new information flows in.
| The attitude of the office staff was positive, and indeed,
enthusiastic. Tﬁey were enabled to»produceimofe, and théfquality of~théif
work improved signifiCaqtlyf Prior tO/the'introductionlof the word
prdcessors their work was incfeasing rapidly, and they were undér
" continuous pressure. The Qord processors relieved some of that ﬁressure.
Furthermore, the word processors were introduced as
complemernitary instruments'in the existiné manpower-capital office infra-
structure. The secretaries'fetainéd the freedom to use either the'word
processors or the more conventional electric typewriters, whichever
appeared more-confenient and appropriate; There was ﬁo job reclassification
or restructuring of job functions; all secretaries were trained in'the
operaﬁion of the wo;d processors in a 3 day course offered by the ﬁendor;
and all of them continued to perform other activities, in addition to
typing. The entiie office staff indicated an increase in job satisfaction--
their work became more challenging, more interesting;.and.of better quality.
There was no intention at the time of the investigation to
expand office automation beyong the use of noﬁ—cbmmunicating.word*processors.
Other electronic’office equipment, and electronic office systems were

thought to be too expensive to be cost justified.
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. Case TIy A Large~CanadianuOil~and;Gas~CQmpany“’

The Calgary head offlce of this company has about 850 employees.
The company has experienced very rapid growth in- activity over-the past 10

years.

The Implementation of Electronic Office Equipment . -
The decision to automate parts of: the. information flow was
dictated by the growth of the company. The;manuel'methods‘of‘information

handling could not keep pace with the growth in demand for information,

‘and' shortages of trained secretaries made the manual methods inappropriate

and an obstacle to efficiency and expansion.:

Attentioe'was focused initially on~secretaria1:functions—-
tyﬁing, filing, retrieving information--and word processing equipment was
introduced. The equipment was organized in clusters, with groups of word
processors, operators and*proof-readerS'arranged in several centres
throughout the company. Potential. inputters were direeted"to:send\allu
financial and technical information for repoft‘typing, statistibaljﬁyping,
standard format forms and letters, multicopyf"oriéinal" letters -and lengthy
documents to designatedtword processing centres. Only shorter communications,
such as 1et£ers and memos were to be typed by secretarial staff with
conventional electric typewriters.

| No structural reorganizations occurred during the intro-
duction to word processors. The word processing elusters simply replaced
typing pools. Senior management personnel continued to be provided with

private secretaries, while junior and middle management continued to share

secretarial staff.
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The system of centralized pools proved/ieSS«satisfactoryv
than anticipated, and at the time of the‘investigation a re—d:ganization
was being introduced,:leadiﬁg towards decentralization--word processors

- and operators wete being distributed among various départment.

Four major benefits were’expected from decentralization to
a departméntal basis: first, operators would become familiar with
departmental technical jargons and preferences és to'style; second,
concentration within departments would ensure greater cOnfidentiality; third,
the wdrk functions of operators would not be limited to word processor
opetation; and fourth, individﬁal departments Qould'bééome familiar with the
capabilities of the equipment, and hopefully, use it to capacity.

It wés recognized that some of thése benefits wouid be ét the
coét of efficignéy, but the state of technology was éuch at the tiﬁe that
the compan& could not maintain security and confidentiality with a
centralized‘SYStem, and could not risk the aiienation of secretarial staff

in a very tight labour market.

The Employment Effects

The introduction of word processors resulted in higher
quality.ﬁork, faster turnaround of typed d&cuments, and "a significant!
increase in the amount of work done by the same number of typists. In .
addition, a number of new employment positions were created: coordinators
were appointed to the three processing centres, whose work functions were
to liaise between departments and the centres, to input the. centres, to
allocate work amongst operators, and to assign priorities; a number of
"proof reader" positions. were created, on the premisé that it would not be

efficient for typists to verify their own work; and a supervisor was
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appointed to oversee the-éntire Word«processingvoperationi—problemsgand‘
complaints from inputters and word processor.operators,. evaluation-of
perforﬁance; training of word processor oﬁerators, deVelopmenf'of
programmes designed to demonstrate the capabilities of the word processors

to potential inputters so. that optimal use: is made of the equipment, and.

~such other. .

There were-no plans to expand office automation beyond the

acquisition of more word processors and operators. The benefits of more

extensive automated information systems are not seen as outwelghing the

initial implementation snags and costs, and the problems associated with
the reorganization neceééary-to accommodate more extensive electronic

office systems.
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Case ITI: The Regional Office of a Latgé Multinational 0il Company
. A\
This company has several offices in Canada. and the United
"States. At the time of the investigation, its Calgary offices were located

in eight different buildings throughout the city.

The Implementation of Electronic Office Equipment:
| In July 1978 the'compény;introduced‘the first word processing

equipment(‘ Four non-cémmunicating Wordfbroceséors Qere aéquired.and_
~organized into a central word processing pool. Within two years their
humber-increased'tO‘ZS units,rbrganized in a centralized/decentfaliZed mode~—~
a centralvhub of word érocessors and eight satellife centres located in eight
different departments wﬁgch provide text editing Sefvices for any document of
two or more pagés.

‘The central word processing department is equipped with
sophlsticated software, and handles more complex applications iﬁcluding
math verification, graphic design, cbmmunications, records processing, and
major volume text ediﬁing.

Personal secretaries continue to be employed throughout the
company, but thei; typing is limited to documents.and correspondence of
two pages or léss, and perform varying kinds of administrative and research
work functions. ‘ |

At the time of the investigation the;company was in process
of planning.expansion into third generation word processors, which allow
‘for'communicatioﬁs links amongst all the company's Canadian dfficesr The
. communicating word processors are seen as the buildingvblpcksiof_a fully
integrated electronic officé system which will link all information flows

" in the company. into an electronic network. The system is envisaged as
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locating remote intelligent terminals on the managers! and secretaries'
desks, so that data retrieval and manipulation{can.bé performed: from - -

any location in the company. It'wasfexpéctéd»that‘the.system_wodld:be--

operativeVWithin 5-10 years.

":The'Empléyment;Efféct5~

The introduction of the.word-processors has not-had any -
negative effects on the employment-of”Secretariélfstaff, despite thé~fact
that each word processor-operator combinatioﬁ produced an estimated output
equal to that of four to five typists ﬁsinglelectric typewriters.: This.

outcome was attributed to a -number of factors, amongst which the more

(important were the following:

1. Expansion in company activities resulted in rapid
expansion in the volume of office work generally;

2, The utilization-of the word prqcessors was-largély
limited to the typingAfunction; Typing. is but one
of a number of dutiés'performédvby secretarial
staff. While a certain_émount of the secretafies'
time may- be freed by the introduction of the -

.word processors, secretarial jobs are spread widely -
through the company"énd secretarial functions are
not easily definable.

3. Thé decision to invest in w&rd processing technology

. was dictated by the inability of manual methods to
keep pace with the &emand~for information within the
company. When the:wqrd:ﬁrocessors were. introduced,
there was already a backlog of demand for information

that was not 'being produéed.
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_4. A serinUS shortage exiétéd of well tfained
'éepretarial staff, and-markét'signéls,indicated
increasing shor;ages.over the near future,
=Indeed,.introduction of thé word processors.resulted in the
creation of thirgy new positions in the. company--supervisors, unit 1eadérs,
training personnel,:applications analysts, service and maintenance
personnel. In addition, as a -result of communications hook’ups between'the
Calgary office and other Canadian officeé, a number of pdsitions of
communications. technicians wgrg cieated.

Considering the very. rapid gxpansion in the company's
oﬁerations, it could be "argued that employnent‘nould have increased more in
the absence ofnthe‘electronicioffice equipment. On the other hand, it could
also be argued that in the absence of that eqnipment, the company's opera-
tions would not have expanded as much, and less employment Wonld have been
created.
' - There was virtually no employee resistance to the new_teghno—
logy. Work flows and organizational structures were not altered to any
significant degree; secretarieé continued to pefform some typing functions—-
shdrt documents, nenos_and confidential correspondence; and assignment to

word processor operation was on a voluntary basis.
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Case IV: The Canadian Head Office of a Large.Mﬁltinational~Qil'COmpany.

Over the past 20 years*thiS“qqﬁpany experienced‘ve;yi'
significant growth: in.1960 the Calgary office;émployedwapprpkimately
400 persons; by 1970 employment increased to about 740; and in January 1980
it stood at 1,100. |
The Implémentation of Electronic Office Equipment

The increase in. work load, quest for greater office efficiency,

" and a shortage of trained secretarial personnel, were the major factors cited

for the introduction of electronic office technology.

The company introduced stand alome word processing equipment
eight years ago. The original plan was to concentrate most of the company's
typing activities in word processing pools. The resultant release of
secretarial time was to be allocated to administrative support activities.
The.office was to be restructured gradually, With.clusters\of secretaries
serving.the administrative needs of éeveral managers. .

In practise the word processing;system did not proceed as.
planned: - in some cases administrative secretaries resisted the transference.
of their typing dutles to the word processing pool; in other cases,
confidentiality or the need for rapid turn—aroqnd dictated. that documents

be typed by administrative secretaries. As a result, the word processing

. pools typed only 40% of the total volume, instead of the 80% that was

originally planned. In additibn, the reorganization of administrative
secretaries into clusters for group use did not work. Managersipreferred‘
to have a secretary working in‘clqse proximity, mnot in a cluster down'ihe
hall; and the secretaries found that physical separatiom of their work.
area from the managers meant that they were often not informed of the

manager's activities and, therefore, were unable to perform all of their
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functions eﬁfectively. The large. floor area and traditional design of the
existing'office space were'ndt'conducive to the concept of:clustérs of 
administrative secretariés.15 This outcomerreéulted in a .gradual drift
back to more traditional organizational forms.. Clusters of administrative.
secretaries have disappeared, in favour of more one~to—§ne relationships

- between managers and secretariés; | |

There is a message inlfhis experience, and it is fhat thé,
aﬁailabili;y of‘equipment isvnot a sufficienf condition for efficiency.

The physical setting, the organization of the work, the nature of the work,
inter~occupatidnal work relationships, all Eéar on the &ork prdcess, and on.
the efficienCy'with which‘work.is performed.

The utilization of word processing equipment improved the
productivity of the typing function, but the‘overall pfoductivity of the
»office did not improve significantly. The stand alone;,non—communiqating
word processors did little to influence phe work of the managerial and
ﬁprofessional staff, who accounted for the largest proportion of office
expense and activity. Therefore, it was decided thét future approaéheé to
office automation should be directed at improving the productivity of
professional and ﬁanagerial personnel.

In 1978 the company initiated the introduction of an integrated

electronic. office system designed to improve overall office productivity. The

new system has about 400-500 video diSplay terminals (VDT) distributed

15The cluster arrangement functioned satisfactorily at one of
the parent company's offices in the United States. Its less than satis—
factory functioning here was attricuted to the different physical setting
of the office layout.

\ . . .
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throughout. the organization,.which access a:central compqter. The-computer'
has word processing softﬁare, which méans-tbat the VDT's have.replaéed:thef'
.stand alone machines in the word.processiné centres. All keystrokes are
captured in lafge'scale cen;ralized5c0hﬁutercmemory~Banks:énducan~be‘stored
there indefinitely. Once created, these: electronic files canvbé‘retrieved
from: any terminal. AlL levels of. personnel use the terminals. Special . -
codes -and passwords are used to restrict access- to confidential -information.

The system also has the capacity for electronic mail within
the Calgary offices and between\the“Calgary'office,\field=offices,_and~
offices of ‘the parent company in' the United States. The electronic mail
system overcomes the prdbleﬁs of time %oneé since the message can be sent
at any time. and will be waiting for the receiver when. the office opens

the following day.

The Employment Effects

The company has undertaken studiés to evaluate. the effects
of the system.on productivity and on personnel attitudes, but the findings -
are confidential. . Similar studies aﬁ one of the company's U.S. based
offices has indicgted moderate increases in productivity--7% for professional.
and managerial personnel, and 20% for secretarial staff. Nd negative effects
on employment were recorded. The increase in productivity was more than
offset by the increase in office activity.

Indeed, the system created new employment positions: a
coordinator was hired with resppnsibility to implement and oversee the
system; six liaison positions were created, with~responsibility to .train
users of the system, and to deal wi;ﬁ problems and grievances;. and sirce

administrative secretaries were discouraged from the performance of typing
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functions, éome secretary-typists were hired'for the typing of memoranda,
confidential letters, and such other.

But, there was an implicit sﬁggestioﬁ that'tﬁe compény
retained some back-up staff, because intelligence is not distributed among
‘the peripheral devices. This dictates the maintenance_of manﬁower,reserves
in key areaé of activitylso'that processes can revert to manual 0pération
_ when the central computer fails to perform.

There was no overt resistance from émployees to.the intro-
duction of the system, except for the frustrations inherent in changes of
such magnitude. A delibefate effort was made to keep changes in inter-

occupational relationships to a minimum; an effective grievance procedure

" was. instituted for employees and departments not satisfied with the system;

and users of the system were assured that their jobs would not be in

jeopardy.
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Cases V;vVI aﬁd~VII

| ‘Theée~three‘caseistudies inclu&e'a;law,offiCe,.én&offide equip--
mentgéales:qffice, and the oil‘and-gas~aécount;”office~dfﬁé{lafge Canadian |
fiﬁéncial~institution; These are.relativelyfsﬁali 6ffices,;§ith~office
activities-much less diverse -than those perfofmedAinwthe_dilﬁcémpanies,

Studied.

Case Vi A Legal Firm

This company is a medium sized law office with approximately
20 lawyers and 50 para-legal aséistants-aﬁdlsecrgtarieé. ‘The company
employed'an office manager with considerable éxperiencevin]electronic>office

systems, to design and implement its -automation programme. At the time of

" the interview the system was still in the early stages of development-—the.

word processor stage.

Investment in the word processors was in anficipation‘of a
rapid increase in the volume of work. The firm Qoﬁcluded that iﬁs;rate_of
gréwth'would be'arrested-unless it developed thg‘éapacity tolhaﬁdle a.
significant increase in office work. The alternative toﬁword'proceSSOrs
was a substantial increase in the number of office employeés; and since
such employees were scarce, the decision was ﬁot‘a difficult one to make.-

The word processors were used to handle lengthy documents, a
1arge number of. lengthy original letters, and an extensive amount of
pfecedent work. Their utilization had not resulted in any new work functions,
but created certain conflicts between secretarial staff and para-legal

employees.

The Embloyment Effects

The introduction of the word processors has had a number of

effects on the employment structure and job functions in the firm, The
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relatively high>capitel.inveétment'inrolved dictated capacity utilization
of the word processors, which in turn'dictated that they be concentrated
vinto utilization centres. All standard correspondence.and stendard

_ contractual work was to be routed to the word processing centre.

' But, problems arose with the allocation of time and priority
invthe'performance of work in the centres. Some of'the.lewyers'refusedrto :
direct work to the processing centre, preferring instead to have their own-
secretaries type their documents and correspondence. Rather than establish
a system of work allocation and sets of priorities,’it was decided to
‘return to the decentralized organizational structure used prior to the
introduction of.the word processors,

Another problem concerned the relationship between secretaries,
legal ‘assistants and para-legal employees. Legal secretaries were placed
in a position of -having to decide whether they were to be a’combination of
typists and word processor operators or a sort of legal assistants; But, .
the work functions of legal secreteries without or with minimal typing
responsibilities encroached on those of pars—legal employees. It was
,‘anticipated that the problem would sort itself out, but the outcome was
uncertain. Evidently a new position was evolving of a legal secretary who
in addition to non-typing secretarial functions would perform some of the
fnnctions performed heretofore by para—legel personnel. In the meantime,
some of ‘the legal secretaries who found themselnes operating word processors
expressed frustration,-and concluded that the technology had a dehumanizing.
effect,

Despite the productivity increase in the typing function, the

ratio of secretarial and para-legal staff remained the same. But, there was
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some ‘change in the nature of work--more of the routine legal work was.

"~ delegated to the secretaries and para-legal assistants. As a result, the

‘firm was able to handle a larger case-load -with-the same numbef.of laWyers.
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Case VI: Regional Sales Office of an Office Equipment Company

This company is involved in the manufacture and sale of main
frame computers, mini and microcomputers and othor electronic(office equip-
ment. The office is a regional sales office of the company°
The Implementation of Electronic Office Equipment

The experiences of this company with electronic office.
equipﬁent illustrate.  the importance of design in automated systems. The.
company uses word proceésing technology consisting of-eléctronic memory
typewriters: documents are stored on magnetic caids,~gnd hardqcopy type~-
writer-iike terminals are used for input and revision., .A shared high speed
printer outputs the documents.

The technology hés'been employed in the office for slightly
more than four years. The decision to automate was prompted bj‘foﬁr major
factors: l)pshortages.of trained secretarial. personnel, 2) the apility of
the equipment to reduce the time needed to produce standard contracts,
proposals and letters, 3) the capacity of the equipment to produce
consistently higher quality work and 4) the inability of manual methods to-
handle the increasing work load in the office.

Upon introdoction of the technology, secretarial jobs were
restructured: secretaries were given the option to become administrative
assisfants or machine operators. Administrative secretaries (assistants)
assumed wofk responsibilities supportive of managerial and sales staff
functions, whereas machine operators became strictly typists on the
electronic memory typewriters.

Considerable importance was atpached to the goal of improving

the productivity of secretarial personnel.” Therefore, mag card centres were
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established to monitor the output of_secre;arial staff andaﬁachine oﬁérators,
and to determine work floﬁzpatterns and bottlenecks in the.office. The
information collected from the:monitoring;centres‘waS»used‘tq.restruéture
work and:information,flows, so -that maximum-efficiency of the equipment

could be achieved.

Much of the work performed is related to.sales and service.
contracts. The system is so organized that every activity is.recorded
automatically--number of inputs, the time necessary to produce the document,
output per mag card operator, the number of rush requests. from .each depart-
ment, and so on. The information is-examined each month, to identify

bottlenecks in the system.

The Employment Effects

The major effect of the technology has been the restructuring.
of secretarial jobs. As indicated above, secretarial activities were re-
classified into activities berférmed.by machine operators, and administrative
support activities with minimal typing. The.change~did not result in any
reductions of secretarial staff. On the contrary, a new position was
created—--a supervisor who assigns. priorities, allocates work, and does some
overflow typing. But, considering the growth éf tﬁe company since the
introduction of the new technology, and assuming that growfh would have taken
pléce in the absence of the increase in efficiency in the office, employment -
would have increased substantiélly. -‘The critical question is whether such
a growth could have been achieved within the period that was achieved with-
out the substantial improvements in office efficiency.

The increase in-efficieﬁcy, which was quite subsﬁantial, was

achieved through a process of product standardization and more effective
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'diViSion of labour. Because the word processor's major advantage lies in
the typing of repetitive documents, all contracts, letters, and proposals
that could be standardized were standardized and recorded on magnetic éards.
As a result, a much 1argér proportion of typed‘materials waé channelled to
’thg word proceséing centres. Within é year-and-a-half of implementation

of the system, outpuﬁ per opexator.increased from 500 to 1600‘pages per

month .
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Casé~VII:w-The'Oil*and'GasVAccounts:DepartmEnttof.éACanadian'FinanCiéI

-Institution

This office handles-the;bank acc@untsvof«oil énd:gasgﬁroduéers.

-~ Seventy people:are‘employed;inﬂthe.offiCe;7of:whommSOaare~secretaria1;‘

-personnel and 40 managerial, adminiStrative;andfsgppprt'staff.nnThere-is;a_

one~to-one-ratio of 25 secretaries and managers, while the remaining 15. -

~ managerial, -administrative and support staff share 6 secretaries.

The Implementation of Electronic Office Equipment
"In 1978, the company aéquired<threefStand-alone*wordsprocessing
units, and one word processor with communication capabilities. .Three factors-

influenced the decision to introduce electronié~office technology:

1)‘the inability~ofVconveﬁtionalsmethods and eqﬁipmént

to handle the work -load;. |

2) the scafcity of éecretariai,Workers, and

3) perhaps. the most importan£§fa9tor, the need

for instant and continuous;communication with
.the Companyis headiéfficeéin Toronto.

The stand-alone -word processors-are used to type repetitive
correspondence and longer reports; regular typewriters are employed for |
shortetr documents and non-repetitive correspondence; and the communicating
Wora proéeséor ié used to typevstandard loan applications, which atevthen
transmitted automatically to Head office in Torontq for approval.

Prior to the introduction of the word processing équipment
all typing was done on electric typewriters, and loan applications. were sent

via the regular mail service to Toronto for approval. The processrtook any-
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where from two to three~and-a-half weeks. Under the present system, the
approval process takes two days. In the highly competitive environment
. in which the company operates, and the time pressure under which its

customers function; such a reduction in approval time is very important. -

The Employment Eﬁfécts

There were no employment effects of consequence: no employ= -

ment redundancies;- no-changes in occupational mix; no significant changes
in work functions. The number of secretaries remained unchanged; and the

secretary to principal ratio remained unchanged.
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Conclusions

In summary, the cases.we have”examined indicate that~microev

eléctrpnic office teqhnology, at thé‘preSentfphase'of_its develOpmeﬁt'ahd'

impleﬁentation;'has~not:had any-majOr‘eﬁfects on~officeiémpioyméﬁt--ih»thé

~ numbers employed, in the«occupationalwmix.df&dfficéwemploymeﬁtg or in the.

job. functions of office employees. . None of  the cases provides support to

) paét predictions,of~widespread5unemployﬁent of secretarial and cleriecal

personnel. It would appear, such predictions have been based on. two

assumptions neither of which is sustained:

1) The first assumption. concerns the-rate of introduection of
electronic technology. A rate has beén assumed which is still unprecedented.
Prices of electronic instruments have fallen, as expected; and the productive

capabilities of electronic office technology have expanded; also as- .

. predicted. But, the introduction offelectrbnic'teehnolOgy still entails a

substantial capital investment, which haé‘to compete with other Elaimants
for the available investment funds. InAthE'céntext of the anticipéted
increase in overall productivity, and in the context of the role of the.
office in the ope;ations of most establishments-capital>investment in the

office does not appear to be a high priority consideration.

2) The second assumption concerns the rate of increase in
productivity. A rate has been assumed that>appears to. be highly_exaggerated.

This seems to have resulted from a confusion between the productivity of

" clerks and typists, and the productivity of the office. The office is not

constituted of clerks and typists, and furthermore, clerks and typists. do
not. make the decisions on what work is to be done, how much work is.to be

done, and what kind of work:is to be done. The electronic technology
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provides. the décision—makers with more information,‘faster, bﬁt.does not
do much in relation to théir deqision—ﬁaking processes. Furthermore, an
increase’in'produqtivity‘relétes to the supply,side;of the eduation'only;
the effect on employment,vill depend on what happens on the demand side.

If demand for office services were to increase at a greater rate than the

rate of increase in productivity, employment will increase. This is what

happened in the cases that are being examined here. The prognosticators

of widespread unemployment appear more and moré as crystal-ball gazers,

‘and’ less . and less as professional analysts.
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- Crean, J. F. "Automation in Canadian Banking." The Canadian

Banker and I.C.B. Review, Vol. 85, No. 4,5 and 6 and Vol. 86 No.

1 and 2.

This is a five part series describing automation in the

Canadian banking system. It contains little specifically on

the employment implications of the new technology. It does,
however, deal with some related topiecs which bear on the
employment issue. Major points made in the series of arti-
cles can be briefly enumerated: (1) Automation of the check
clearing process speeded up the function and resulted in-
greater efficiency and accuracy. (2) Automation of account-
ing functions eliminated clerical functions of posting and
balancing accounts which generally required tellers to work
overtime, (3) As a result of automation banks were able to
provide additional services. The most notable of these has
been the bank credit cards, which have grown to be a major

proportion of the banks business activity. (4) Little prog- ’

ress has been made in the area of electronic funds transfer
(EFT) because of unresolved institutional and legal issues
and a resistance to change by the publie at large. (5) The
growing volume of checks written, loans and credit card
accounts could not be handled with manual methods of infor-
mation handling. -(6) The automation of information handling
in the banking system lags behind the capabilities of the
technology. "It has frequently been asserted, for example,
that the future will see the implementation of systems in
which the consumer's purchanses will be instantaneously -
debited to his account...while such a scenario is technical-
ly possible, it 1s far more likely that the customer will

“continue to demand payments systems which allow for the use

of credit cards, and provide him with a legally recognized
record of his purchases.”

Critchlow, Robert V.; and others. Computer Manpower Outlook.
Bulletin No. 1826, Bureau of Labor Statisties, Washlngton, D.C.,

1974

The objectives of this study are: (1) to provide
information on the current employment and education and
training characteristics of computer occupations, (2) to
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explore the impact of advancing computer technology on com-
puter manpower and education, .and-(3) to project: computer
occupatlonal requ1rements and their 1mplications for train-- -
"ing. Some of the major findings of the. study- ares- (1)
employment in computer occupations is expected to grow more
slowly over the 1970- 1980 period than during the past.
decade, and the distribution of- workers among computer. JObS
is expected to change; (2) hardware-prices have decreased-.
and are expected to continue to fall over the next decade;’
and (3) increasing sophistication and.complexity of computer
personnel functions will require workers with more- and
better training than in the past.

Critchlow,. Robert V. "Technological Chaﬁge in the Printing -and
Publishing Industry." Monthly Labor Review,. August, 1970, pp.
3-9 . )

This study examinies the impact of computerized .
typesetting in the printing industry‘on specific _
occupations, skills and employment. The author contends
that rising demand for printed material should mitigate the
negative employment effects in the industry. Displacement
will, however, be experienced in certain occupational
groups.

. "Technology and labor in automobile produc-
tion." Monthly Labor Review, October, 1977, pp. 32-35.

"Computers, automatic assembly .lines and other labor
saving innovations will create jobs for many specialists,
but slow demand for. semi-skilled workers." By 1985 techni-
‘cal and other changes will alter occupational structure in
industry, with employment increasing in 3 occupational
categories: managers and other officials, sales workers and
operatives; and decreasing in all others: professional and
technical, clerical, craft, service and. laborers. Discus-.
sion in the article includes the types.of changes that are
expected to occur, expected rates of diffusion, potential
productivity increases and labor ad justments.

Crook, W.J. and Syrett, D, "Computerized Admissions Mean Auto-
matic Efficiency." Dimensions in Health Service. September,
1975, pp. 26-29, and Crook, W.J. "Computerized Admissions

- Revisited." Dimensions in Health Service, December, 1977,
pp.17-18. '

A two part examination of the experience of Wellesley
Hospital in Toronto with the automation of the admitting,
discharge and transfer function. Computerization of this.
function had a number of effects on work functions and
employment in the hospital: (1) eliminated repetitive com-
pilation of data for administrative reports and allowed the
transfer of 2 clerical workers to another department in the
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hospital. (2) Allowed the compilation of new daily reports.

of patient lists, bed inventory and patient registers which
produce more information and (3) provides a data base for
‘future computerization of other information flows in the
hospital., '
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Dickson, K. and Marsh, J. The microelectronics revolution: a
brief assessment of the industrial impact with a selected
bibliography. Technology Policy Unit, Unlversity of Aston,
Birmingham, 1978. (87p )

‘Considers the impact of applications of
microelectronies in the manufacturing industry. :
~ Non-technological factors influencing these. appllcatlons are
also discussed.

Dooley, Ann. "Survey Finds DPers:at Top of Most-Wanbed Workers."
Computerworld, Vol. 12(29), July 17, 1978, pp. 1-6.

Discusses the growth in demand for data processing spe-
cialists. Notes that there has been an. average growth rate
of 21.7 percent for data processing professionals with-the
major areas of growth experienced for: (1) systems analysts,
(2) telecommunications specialists, (3) programmers, (U4)
accountants with computer backgrounds, and (5) data
processing managers. Shortages of trained personnel in all
these areas have resulted in rapidly rising salaries for
qualified personnel.

Dostal, Werner. Microprocessors, Technological Development and
Impact on Employment. (in German). Report 1A - IAB, Nuremburg,
1978. ‘

Dostal;;w. and Ulrich, E. et al. "Impacts of Technological
Change on Labor." IAB, Nuremburg, 1977.

Reviewed in Zeman.
Dymmel, Michael D. "Technology and Telecommunications: Its

Effect on Labor and Skills." Monthly Labor Review, January,
1979v ppo 13“190

Reviewed in Zeman.
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Elling, Karl A. ' "Co-determination by decree is not a panacea."
Labor Gazette, Vol. 76(10), October, 1976, pp. 533-534,

' Reviewed in Zeman.

Engberg, Ole. "Who Will Lead the Way to the "Infor- mation
Society'?" Impact of Science on Society (UNESCO), Vol. 28(3),v
July-September, 1978, pp. 283-295.

Reviewed in Zeman.

Erlandef. B. Effects of Computerlzatlon on Employment and
Working Environment. Dir., 1978: 76. Decision at . Cablnet Meeting
July 20, 1978, Stockholm.

Reviewed in Zeman.
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. Finn, E. "The Labor Perspective." CIPS Review, Vol. 4(1), .

January/ February, 1980, pp. 24-26.

The Canadian labor view of'thenpossibilities of
microelectronic induced unemployment is-presented.” The.

article discusses the possible policy responses to the. prob-_'f

lem of technologlcal unemployment

Freedman, A. "Office automation in the,insurance»industry."-

Monthly Labor Review, November, 1965, pp. 1313-1319.

Freeman, C. ‘"The-Kontratiev,Long.Waves;‘Technioel Chengefand,
Unemployment." Paper. University of Sussex, U.K., January,
1979.

Reviewed in Zeman.

Fneeman, C. Technical Change. and Future- Employment Prospects in
Industrialized Societies. Paper presented.at the "Workshop on N

the Relationship_between.Technlcal Development and Employment,
Six Nations Programme on Aspects of Government Policies towards
Technical Innovation in Industry." Paris:.- 13-14 November, 1978.

Freeman, C. Technical Change and Employment. Paper presented at
the conference on "Science Technology and Public. Policy: An
International Perspective," Unlver51ty of New South Wales, 1-2
Deoember 1977.

Reviewed in Zeman.

Friederichs, G. '"Microelectronics - A New Dimension. of Techno-
logical Change and Automation." Paper, Club of Rome Conference
on The Coming Decade of Danger and Opportunlty. Berlin, October,
1979. S «

Reviewed in Zeman.
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Gotlieb, C.C. and Bbrodin, A. Social Issues in Computing. Chap-

ter 9, Computers and Employment, pp. 164-191, New York: Academic .

Press, Inc., 1973.

The effects of computers on-employmentvin-the

industrialized countries is discussed. The authors conclude:

. that the evidence to date suggests that computers have not
had a major unsettling effect on employment. The effects
have been essentially the same as any other major technolog-

" ical change., Changes in the composition of the work force
have occurred, and productivity has increased but these .
changes have been gradual, Aggregate demand has kept pace

with productivity increases so that employment has remained -

relatively stable. Skill requirements within industries have
both increased and decreased. Eventually the accumulated
effects of continued applications of the new technology may
have a profound impact on the nature and meaning of work.

Gottheimer, D. "Business Systems: 1979 Overview." Dun's
Review, Vol. 113(3). March, 1979, pp. 15-16,

Discusses the possible impacts of current office equip- -

" ment on productivity growth and employment of middle manage-
ment personnel in offices.

. Great Britain. Cabinet Office. 'Advisory Council for Applied
. Research and Development. The applications of semi- conductor
- . technology.. London: HMSO, 1978. (32p.)

This is the report of the working party set up to con-
sider the effect of developments in semi-conductor technolo-
gy on U.K. industries, identifying those particularly
affected. Opportunities and possible threats which these

developments present are outlined and it is recommended that.

industry's awareness of the new technology and its potential
should be increased.
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Great Britain.. 'Central Policy Review Staff, Cabinet Office..
Social and Employment Implications of Microelectronics. Novem-
ber, 1978. (24p.) ‘

This is. a progress.report on the work of. the CPRS on -
the employment and:. social effects of microelectronics, CPRS
do not foresee massive unemploymentgproviding>the,U.K;
remains internationally competitive in the séctors which-

-will be most affected. Changes in. society as a result of .
new microelectronic applications are considered.

Great Britain.. Department. of Industry. Microelectronids: an
annotated bibliography. August, 1979,

The bibliography is divided-into three major sections:
(1) Employment and Social Implications of - -
Microelectronics. ,
(2) Microprocessor technology.
(3) Microprocessor applications.,

Great Britain, Department of Industry. Londdn ahd-South East

- Regional-Office. Chips with Everythingi microprocessor

technology - its applications and = implications. 1978.. (80p.)

A collection of papers. presented atfé seminar: sponsored
by the U.K. Department of Industry on microprocessor tech-
nology and its applications in British industry.
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Halina, Jos. W. Communications and Communities - A North
American Perspective., Prepared for the International Commission
for the study of Communications Problems, UNESCO. Ottawa: Octo~-
ber, 1978.

Harman, Willis W. "Chronic Unemployment: An Emerging Problem in
Post Industrial Society."' The Futurist, August, 1978, pp.
209 214, '

Reviewed in Zeman..

. Chronic Unemployment and Underemployment..
Research Report CSSP U4676-14, Center for the study of Social
Policy, SRI International. Menlo Park, California, February,
1978.

Reviewed in Zeman.

Harvey, David. "When the Robots Take Over -- What's Left?"
Chief Executive Monthly, December, 1979, pp. 43-47.

By the end of the 1980s, industrial robots will be in

widespread use. Both skilled and unskilled employment could

be affected. Some forecasters predict that the concept of
jobs as essential ingredients of life will vanish as a
result of advances in microelectronic technology. These
negative impacts on employment are already being experienced
in some areas. The changes may take place against a back-
ground of slow economic growth and an increasing number of
people coming into the labor market. Union agreements and
government policies regarding the displacement of jobs by
technology ease the adjustment process.

. Haslam, J. "An appraisal of microelectronic technology."
National Westminister Bank Quarterly Review, May, 1979, PP.
54-64,

This article discusses the development of the
microelectronics industry in the U.,K. Government support
and the effects of the technology on employment and produc—
tivity in Great Britain are discussed.

Hayman, C. "Social and EmploymentrImplicatlons of
Microelectronics." Paper. Central Policy Review Staff, London:
November, 1978.
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. If There is a Problem, Do the Services Industries

Offer the Solution? U.K. Symp081um for the Press, Sperry: Univaé

International Executive Centre, Saint Paul- de—Vence, France, :
27-30 September 1978. :

Herman, A.S. "Manpower Implications-.of Computer Control in

- Manufacturing." Monthly Labor Review, October, 1970, pp. 3-8,

A six industry survey of the. effects of computer con-

trol of industrial processes. The industries surveyed were:

" (1) chemical plants, (2) steel mills, (3) petroleum
refineries, (4) electric power plants, (5).paper plants, and
(6) chemical plants. The survey finds that expanded use of
computer control in these manufacturing activities has
created new jobs requiring retraining but has not dlsplaced
many workers.

Hines, Colin. The Chips Are Down: The Future Impact of
Microprocessors and Computers on Employment . in Brltaln. London:

Earth Resources Research Limited, April, 1978.
Reviewed in Zeman.

Hyman, dJoan. . "Banks Intensifying On-=line Efforts, but Some Not.
Ready to Take Plunge." Bank Systems and Equipment, Vol. 16(5),
May, 1979, pp. 66=T0.

Research conducted by Bank.Systems. and Equipment indi-
cates that in the U.S. approximately 47 percent of commer-
cial banks are using or will use on-line teller terminals
within 12 months, but 30 percent of banks have no intention
of implementing on-line systems in the next 2 years. The

survey also determined that the majority of transactions are

demand deposit transactions and some feel that these trans-
actions are more time consuming. on-line than when handled
manually. Cost of the equipment was cited as the major
reason for delaying installation. Increased teller produc-
tivity was cited as the major benefit of the innovation. 1In
general, commercial banks are progressing towards electronic
tellers but the changeover will be slow.




- 139 -

International Labor Office (ILO). Effects of Teehnologicalv
Changes on Conditions of Work and Employment in Postal and
Telecommunications Services., Geneva: ILO 1977,

Reviewed in Zeman. -

- wm BE B

ISI. "Impacts of Microelectronics on the Bavarian Ecoﬁomy."
ISI, Karlsruhe, 1978.

Reviewed in Zeman.




- 140 -

Jaffe, Maxine O, - "Banks See On-Line Terminals as Hedge Against
Soaring. Labor Costs." Bank Systems and Equipment, Vol. 16(5),

With labor costs constantly rising an increasing number
of  commercial banks are automating the teller function. Of
banks using on-line systems, increased teller productivity
and upgrading-of services to.-customers are the most cited
benefits of the systems. Most banks indicate that the sys- .
tems are making a difference in . staff needs by reducing -
teller and backroom personnel. A few banks indicate that
transaction times increase rather than decrease after the
systems are installed. :

Japan Computer Usage Development Institute (JACUDI). Social and
Economic Effects of Information Oriented Investment. Tokyo:
Japan Computer Usage Development Institute, March, 1974,

Reviewed in Zeman.

Jenkins, Clive and Sherman, Barrie. The Collapse of Work.
London:. Eyre Methuen Ltd., 1979. '

Reviewed in Zeman.

Jenness, R.A. Manpowek-and.Employment: Problems and Prospects.
Paris: OECD, 1978. : '

Reviewed in Zeman.

Jeud, D. "Chips With Everything: How the New Technology Affects
You: .Shop." Personnel Management, Vol. 11(6), June, 1979, p.
36. ‘

This article concentrates on the effects of develop-
ments in microelectronics on employment in retailing. The
author concludes that retailing will not greatly alter in
response to the new technology. -However, it is suggested
that planning ahead for labor displacement will ease the
transition. .
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"Kaufmann, Felix. - "The Jobs That Nobody Wants: Economic Chal=-

lenges of the 19803 " The Futurist, August 29, 1979, .pp. - . |
209-214, ’ ' s E .
Kerr, C and Rostow, J. (eds.). Work In America: The Decade ' _
Ahead. New York: Van Nostrand Reinhold, Spring, 1979. l .

Kettle, John., '"Automation: It Does Work." Executivé; June,
1980, pp. 12-13. ' ' .

The author -argues that automation does create unemploy-
" ment. The reasons that we have not as yet experienced rap-
idly rising levels of unemployment in industrialized nations -
is a result of the absorption of displaced labor in .
non-productive types of jobs. In order to ease the transi-
tion unions have insisted on reduction of labor by attrition
- rather than layoffs, companies have created fictitious JObS,
some people, discouraged by the lack of work, have ceased
Job hunting. The current developments in microelectronics,
coupled with rising wage rates and the falling costs of the
technology threaten massive unemployment. The problem of
how to distribute income will become a major issue in a
society where productive activities are largely automated,

Kirchner, Jake. "Micros Seen Moving too Quickly."
Computerworld, Vol. 13(37), September 10, 1979, pp.7-8.

In the opinion of William Davidow of Intel Corporation,
the rapid development of microprocessor technology is far
outpacing the ability of end users to apply the technology.
Most end users do not require microprocessors which are .more
advanced than the present generation. What is required is
that problems with the current generation of microprocessors'
be resolved.
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Lamberton, D. Mcl., Social Costs of Change, Employment, .

Professional ‘Skills and: Curricula. ‘Discussion: Paper , Group of

Experts on Economic Analysis of Information and.the Role of Elec-

tronies -and  Telecommunications Technologies. .Paris: Organiza-
tion for Economic Cooperation:and Development - (OECD) 30 November
1978.

. Reviewed in Zeman.

Lamborghini, B. "The Diffusion of Microelectronies in Industrial .

Companies." Olivetti, Torino, 1979..
Reviewed in Zeman.

Lea, D.E. et al. Employment and Technology. 1979.

Reviewed in Zeman.-

Lemoine, - Philippe. Informatisation and Economic Development.
Discussion Paper, Group of Experts on Economic Analysis of Infor-
mation Activities-and the Role of  Electronics and Telecommunica-
tions Technologies. Paris: OECD, 12 April 1978.

Reviewed in Zeman.
Leontieff.YWassily. "Observations on Some Worldwide Economic
Issues of the Coming Years." Challenge. March/April, 1978, pp.
22-30.

Reviewed in Zeman.

. "Is Technological Unemployment Inevitab1e°"

Challenge. September/ October, 1979.

Reviewed in.Zeman.

Lindley, R; (ed.). Britain's Mgdium_Term Employment Prospects.

University of Warwick, 1978.

Lund, R.T. et al. Industrialization Automation - Its Nature,

Effects and Management Critical Issues Report. Report, Center

for Policy Alternatives. Cambridge: MIT, 1978.
Reviewed in Zeman.

Lund, R.T.. Microprocessor Applications: Cases and Observations.
Report, Center for Policy Alternatives. Cambridge: - MIT, 1979.

Reviewed in Zeman.

. "Microelectroniecs and Productivity: Cashing in Our

Chips." Technology Review, January, 1981, pp. 32-36, 38, ui,
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"Microprocessors can have dramatic effects on.worker's

job content, location and employment levels in all aspects
of product manufacture and use." In manufacturing
activities micreelectronic technology is seen to result in
expanded requirements for light electronic 'assembly and

. reduced requirements in the production of mechanical parts.
. There is a deskilling effect in production and service jobs
and an increase in skill requirements for professional.
technical and supervisory jobs.

In the firms studied by the author. employment in the
short run tended to expand, "probably because of increases
in the market share or general market expansion." The .
longer term employment effects of the technology, however,

were not as clear. "It seems likely that the more important:

employment effects will involve firms that retain conven-
tional technlogy. These firms may experience a reduction in
employment or a curtailment in growth as their competitors'
microprocessor-based products capture larger shares of the
market." On the positive side microelectronic technology is
Seen as creating a large number of programming Jjobs.
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- Machlup, Fritz, Bitros, George, and LeaSon,'Kenﬁeth W.. Effects_

of Innovations on Demand for Earnings’ of Productlve_
Factors--Volume 1 1, Executive Summary and. .Analytical Report.
Prepared for the- Natlonal Sclence Foundation. ‘Springfield, Va.,
1974, :

Reviewed in Zeman.

Macut, J.J. et al, Technical Change and Manpower Trends 1n Major

American Industries. Bureau of: Labor Statisties, U.S. Department
of Labor, Washington, D.C., 1974-1979,.

Reviewed in Zeman.

Magnusson, B. Electronic Data Processing and Manpower Report.
Stockholm: . National Central Bureau-of Statisties, 1977.

Reviewed in Zeman,

Management Institut Hohénstein. Inquiry into the Third Techno-
logical Revolution.

Reviewed in Zeman.
Mark, J.A. "Impact of Technical Change on Labor." Paper.
National Conference on the Impact of Technological Change on the.
Work Place, St. Louis, MO., June, 1979.

Reviewed in Zeman.
Mather, B. "Computerization'and‘Employment: A Labor View;"“
Canadian Federation of Telecommunications Workers, Ottawa, Janu-

ary, 1980.

McIntosh, T. "Union Agreement Could Hearld Electronic Office."
Electronic Times, June 7, 1979, :

"Reviewed in Zeman.

McLean, J. Michael. The Impact of the Microelectronics Industry -

on the Structure of the Canadian Economy. Occasional Paper No.
8. Montreal: Institute for Research on Public Poliecy, March,
1979.




- 145 -

McLean, J.M. and Rush, H. J. The impact of Mlcroelectronics on
the U.K.: a suggested clasgification and’ illustrative ‘case
studies. . Science Policy Research Unit Oceasional Paper Serles
No. 7, University of Sussex, 1978. (51p.)

Provides a classification of microprocessor applica-

tions and considers their impact on the materials handling,

textile and. automotive industries. Word processing technol-
ogy is also discussed. Employment effeets in all these
areas are partlcularly studied. .

MeNair, Malecolm P. and May, Eleanor G. "The Next Revolution of
the Retailing Wheel." Harvard Business Review,
September/October, 1979, pp. 81-91.

Michael, Donald M. Cybernation: The Silent Conquest. Santa

Monica, California: Center for the Study of Democratie Institu-

~ tions, 1962,

Miller, Frederick W. "WP,Saléry and Equipment Survey: . Users Say_

What They Pay, What They Use." Infosystems, Vol. 27(6), June,
1980, pp. 56=5T7. '

- Less %than 50 percent of the business that use word
processors have centralized word processing departments,
indicating that it is a function performed by a few workers

among a group of users. The heaviest users are government

agencies, publishing firms, public utilities and insurance
- companies. The majority of users do not employ units with

remote communications capabilities, so that electronic mail,

document transmission and remote job entry to computers are
not commonly found uses of the technology.

Morgenbrod, H. and Schwartzel, H. "How New Office Technology
Promotes Changing Work Methods." Management Review, Vol. 68(7),
July, 1979, pp. 42-45, :

Office automation is predicted to proceed at an
extremely rapid rate. It is predicted that this will lead
to a major restructuring of the work environment in the
office but will not be damaging to personnel.
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Newhouse, Joseph . P. "Technologlcal Change in Banking.ﬂ in - .

Employment Impact of ‘Technological Change,: Appendlx II, U S, Coﬁ—i

- mission on Technology. ‘Automation and Economlc Progress.

Washlngton D.C., 1966.

Niles,,Jack.M, "Opportunities and,Threata*frpm-ﬁne-Personal Com-
puter."  Futures, Vol. 11(2), April, 1979, pp. 172-176. -

~ Reviewed in Zeman.

Nora. Slmon and Mine, Alain. L'Informatization de la Soclety.'
Paris: La Documentatlon Francaise, January. 1978.

Reviewed in Zeman.

Nonman;‘Colin. Mlcroelectronlcs:at-work' prodnctivity and jobs -
in world economy. Worldwatch Paper No. 39, Washington:
WorIldwatch Institute, October, 1980. (63p.)

The paper diséusses the anticipated impact of.
microelectronices in the office and the factory and the -
international dimensions of the microelectronic revolution.

"The new microelctronic technology has brought within
reach a vast rnage of products and processes that would have
_been unattainable just ten _years ago..."‘

, "An attempt to assess their: (microelectronic based

. innovations) impact is. akin to: forecastlng the effect of the
automobile on society as the first Model T’ rolled off the
assembly line."

"Microelectronics w111 affect both the number and types
of jobs available but more jobs will be lost in countries
which lose their competitive advantage as a consequence of
the failure to adapt."

Norman, Colin. "Internatlonal Stakes in Microelectronies."
Technology Review, January, 1981, pp. 40, 41, 43.

This article contains little on the employment implica-
tions of microelectronic technology. Rather, it focuses on
the policies of governments toward the microelectronic
industry and the extent of developmentiof the industry in
different countries. The author notes that, while the U.S.
still dominates the world market for integrated circuits,
Japanese companies are beginning to provide some stiff. com-
petition. The European community lags well behind the U.S.
and Japan in terms of the development of a microelectronic
industry. The author contends ‘that the efficiency gains
made possible by microelectronics will mean that countries.
which fall to adopt the technology will lose their share of
the world market and hence will experience more severe
employment effects than will countrles adopting the technol-

ogY.
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Organization for Economic Cooperation and Development (OECD) .
. Technical Change and Economic Policy. Science and- Technology in
the New Economic Context. Parls, 1980.

Oman, Ray. "Cost/Productivity of Automatic/ Coventional Typewrit- N
ers." Journal of Systems Management, Vol. 29(7), dJuly, 1978, pp.
10-14, .

The purposes of thls study were to examine the
comparitive productiv1ty and labor costs of word processxng
equipment -and conventional electric typewriters. . The data
for the study were obtained from actual office environments.
The results indicated that the cost of producing a document
on a word processor was significantly higher than on a con-
ventional: typewriter. This finding is in:direct contrast to
the eclaims of vendors and some users of automatic typewrit-
ers who ‘contend that efficiency is greatly enhanced by a
switeh to the more sophisticated equipment. :
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Pavitt ‘Keith. "Technical Change: The: Prospects for
Manufacturlng Industry.ﬂ Futures; August, 1978 pp 283—292

A Conclusions of the analysis.: of’the study can be
summarized: (7) The.overall question of the net -employment .
'1mpact is. difficult to answer,n"although it. may be’ possible‘
now- to assess the effects over .the next: 10.to-20 years of’
the. dampenlng factors, it is much more’ difficult to. assess
the. growth stimulating factors." ~(2) Negat1ve employment
effects of.microelectromic technology will eliminate. jobs in.
electronic. assembly, precision engineering and -routine - )
office work. ' (3)There may be solme positive effects. in the
manufacture of new consumer. goods based upon the technology.
(4) Trends in manufacturing towards more sophlsticated pro-
duction methods depends upon increasing the supply of cer=
tain kinds of skilled manpower. . Problems of" structural
unemployment. "could become more- accute, unless. increased
resources are devoted to manpower. training:and retralning."
(5) Some countries, because of. the "quality and quantity of
technical skills and R and D. activities are’'in a better
position to take advantage of the opportunities. presented by
the new technology." These countries include Germany,.
Japan, the- Netherlands, Sweeden and Switzerland. - Weaker -
OECD.-member countries are ident1f1ed -as: the United Kingdom
and countries of Southern Europe. _

The article is based-upon, what the .author refers to.
. as, speculation about.the: future direction of:technical:
"~ change: and its policy implications. The analysis and con-

¢lusions-are, therefore, very subjective. .

Peitchinis, Stephen-G. The Attitude of Tmade Unions;Towards'y
Technological Changes.  Research Report, Technology Branch,

Department of Industry, Trade and Commerce,. Ottawa: April, 1980.

.+ The Effect of Technological Changes on

Educational and Skill Requ1rements in Industry. Research . Report,

Technology Branch, Department of Industry Trade and Commerce,
Ottawa: April, 1978. (272p.).

. Reviewed in Zeman.



- 149 -

4(1), January / February, 1980 pp. 18-21.

' The Introduction of Computer— Alded Design CAD

« "The Impact of Technology." 'CIPS'Review.7_Vol..

,/Computer—Alded Manufacturing CAM Systems .and Their Employment
Implications. Research Report, Technology Branch, Department of
Industry Trade and Commerce, Ottawa: September, 1980

This report discusses the factors influencing the adop~ -

tion of CAD/CAM technologies in Canadian industry and the
potential employment implications of the technology. The
conclusions with respect to employment as summarized in the
report are: (1) The introduction of varying phases of Com-

puter -Aided:Design/Computer Aided Manufacturing Systems is

expected to accelérate over the current decade. (2) Frag-
mentary evidence suggests widespread impacts on employment,
skills and job contents. (3) The effect on production

'blue-collar' workers is generally expected to be negative.
(4) The effect on non-production workers--management, pro-

duction planners, systems analysts and other scientific pro- '

fessional and technical workers - ig generally expected to-
be positive.

. Technological Changes and the Demand for
Skilled Manpower in Canada. Research Report, Department of
Industry, Trade and Commerce, Ottawa" October, 1980

"Technological Changes and the Sectoral
Dlstribution of Employment." Paper presented atthe 1979 Annual
Meeting of the Western Economlc Association in Las Vegas, Nevada,
21 June 1979.

Reviewed in Zeman.

. Technological Changes and Employment. Research

Report, Technology Branch, Department of Industry Trade and Com-
merce, Ottawa: February, 1980. (29p.)"

Phillips, Glen. Technology - Employment — Educatlon. Selected
Bibliography from the Southern Science and Technology Forum held
at the University of Southampton, 9 October 1979. (7p.)

A partially annotated bibliography.
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Porat, Marc U. The I‘rif‘ormation?'Economyb'». Palo Alto,Calei_f‘ornia:
Stanford Center for Interdisciplinary Research, 1976.

- Post News. Electrohics _i_r'l':Supermarke_ts. ‘Report Sommerset,. U.X.,
1979. ' ) o . ) o

Reviewed. in Zeman.

Perceptions.. Ottawa: Telecommunic’ationsfEconomicS- Branch, :
Department of Communications, May, 1979. '

l I Prentis, M.R. .The Information Revolution - Some Policy
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Rabeau, Yves. Tele-informatics,; Productivity and Employment: An

Economice Interpretation. GAMMA Information Society Project:

Phase

Rada,
Appra

11, April 1980.

Juan F. The 1mpact of microelectronics: A Tentative
isal of Information Technology Geneva: 1LO, 1980. - (109p.)

The unpublished version is reviewed in Zeman.

Renowden, J. "Chips With Everything:  How’ New Technology Affects

You:

Commerce." Personnel Management, Vol. 11(6), June, 1979,

p. 32.

Robin
Cleri

Labor in industry will be affected as microelectronics
takes over the functions of information handling and con-
trol. The implementation of these new systems will require
the hiring of staff with different types of skills or the
retraining of existing personnel.

son, L.A. "Office Automation: Stimulus or Deterrent to
cal Growth." Personnel Journal November, 1971, pp. 846-855.

By office automation the author is referring to the
conversion of information systems to computer based systems.
An attempt i1is.-made to compare clerical employment to produc-—
tivity, as measured by gross sales, in 61 firms. Conclu-~
sions of the analysis can be summarized: (1) Computers have
assisted in checking but not reversing the clerical growth
in firms with several years experience with EDP methods.

(2) Use of computers has give related clerical functions a
high degree of stabillty so that they are less sensitive to

fluctuations in the general level of business activity. (3)

There is a deecline in total clerical costs as a proportion
of gross sales when computerized methods of information
handling are employed. This decline appears to be in direct
proportion to the length of experience with computerization
of information flows implying a considerable
"learning-by-doing" phenomenon. - {4) This labor substitution
effect which arises after experience with the technology
does not imply a reduction in total clerical personnel
unless clerical growth is greater than the rate of growth in
demand for services.

)
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Rogers, Thersa. F. and Nathalie S' Friedman; Printers Face:
Automation: The Impact- of Technology on- ‘Work and ‘Refinement Among -
Skilled Craftsmen, . Lex1ngton Mass: D.C. Heath and, Co.. .1980.

Résen; A.‘_"Peréentage of the Lébor Force in Manufacturing in the -
Year 2000." Personal Note,. Stanford- ‘Research International
California, May 15, 1979.

ﬁeviewed'in Zeman.
Rosenburg, Ronald and Conuel, Tom. "Computer Jobs: The Sky's-

the Limit." Mini-Micro Systems, Vol. 2(9), September, 1978, pp.
29~35,. ‘ ' '

The article examines the growth in the computer indus-
try and the resultant growth in demand for -all aspects of -
employment. in the computer field. Great shortages of.
trained labor exist in all areas. The shortages. are seen to
be particularly severe for engineers with experience with
mini and micro systems and for systems. analysts. Ten jobs
‘exist for. every applicant. These shortages have led-to :
intense competition between companies for:.skilled labor and )
have resulted in rapidly rising salarles for data processing :
personnel,

Ross,,David P..'"Unemployment-in;thefIndustrialiZed World." . )
Perception, Vol. 1(4), March/April, 1978, pp. 7-10. . o

Reviewed in Zeman.

Rothberg, Herman J. "A Study of the Impact of Office Automation ;
in the I.R.S." Monthly Labor Review, October, 1969. ' ;

computerization of the processing of income tax returns in .
the Internal Revenue Service in the U.,S. This is a detailed
study of the effects of office automation on work functions,
total employment and occupational structure., Conclusions:
(1) Reductions in clerical staff were not experienced as a
-result of automation because of an increase in the number of
returns processed and the undertaking of more extensive
examination and verification of the returns. (2) Under the
manual system previously employed it is estimated that
15,000 extra employees would have been required to handle
the same work load. (3) A general upgrading of skill
‘requirements was experienced, with more than 7 percent of
the total positions: being computer related. (4) Administra--
tive positions as a proportion of the total work force
increased .but clerical positions such as posting, checking
and record keeping declined.

A case study of the employment impliecations of i
|
I

Rothwell, Roy and Zegveld, Walter. Technical Change and
Emplbyment. Report prepared for the "Six Countries Programme on
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- Government Policies toward Techhological'Innovation‘in Industry."
held in Paris, November, 1978; June, 1979. (159p.)

Includes: examinations of the impact of microelectroniecs
in the watchmaking industry, the office, the printing indus-
try, the telecommunications industry, the textile 1ndustry,
manufacturing and the self-service sector,

Rowland, Tom. "Technology's Threatening Promise," 'Management
Todaz, March, 1979, pp. 94-97, 158—163.v '

The author examines the propositlon that
microelectronic technology has been responsible for the
decline in employment in the manufacturing sector in Great

. Britain. The analysis of the British economic system indi-
cates that it has been the decline in the competitiveness of

- British industry which has been responsible for the decline - ’

of employment in manufacturing. The author contends that.
microelectronics has long run benefits for labor and soci-
ety. Microelectronics improves productvity, allowing goods
and services to be produced at lower costs. - It opens up new
opportunities for the creation of new jobs through the
development of new products and services. Finally it allows
low skilled workers to perform complicated tasks.

Russel, Robert A. The Eiectronic Briefcase: The 0ffice of The
Future. Occasional Paper No. 3. Montreal: Institute for
Research on Public Policy, September, 1978.
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Sandberg, Ake (ed.). ComputerS"Dividing Work and . Man: .Regent
Scandinavian Research on Planning. and: Computers from a‘Trade

Union Perspective. Demos. Project Report,: NO.. .13, Stockholm"

Sweedish- Center for Working Life, March,. 1979..

Schafer, Joachim. "The West German. éerSpective.“ftCIPS Review,.

" Vol. 4(1). January/February, 1980 -pp. 26=29..

A rev1ew article of West ‘German. experlences with:
microelectronic technology. Some specific- estimates: of the
consequences of -the effects: of .the technology on employment
-in the office,: banks and.insurance- companles are provided..

Serimgeour, J.H.C. CAD/CAM and its Impact on the Manufacturing.

Industry. Paper presented at the. Canadian Conference -on Automat-

ic-Control, McGill University, Montreal: 23-25 May 1979.

Serafini, S. et al. "Post Industrial Canada- and the New Informa-
tion Technology " Canadlan Futures, Vol. 1(1), 1979, pp. 81-91.

A brief overview of-the.debate‘on.therpossibility of'_
technological unemployment as a result of the application of
microelectronic technology to information processing

vagfivities. The article outlines the empirical evidence to .
date on. the relationships between information and non-
information labor and capital in the Canadian economy.

‘Sherman, B. et al. "Technological Change, Employment and the

Need for Collective ‘Bargaining." ASTM, London, 1979.
Reviewed in Zeman.

Sherman, B. "How do we cope with the microoomputer age?"
Industrial Management, October, 1978, pp..21-22. -

“An examlnation into. the changes in work practise and
attitudes needed to avert labor resistance to the.
microelectronic revolution.

Shaiken, Harley. “Microprocessors and. Labor: . Whose Bargaining
Chips." . Technology Review, January, 1981, p. 37

Microelectronics can potentially reduce employment and
change the job skills required.-in virtually every sector of
the economy. Because of its. potentially large impact on
labor the microelectronics revolution has generated
increasing concern by unions. about decisions "shaping the
design, deployment and use of technology. In fact,
bargaining over technology may become a: ‘prominent feature of
labor management relations in the coming decade." . .
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Siemens, A.G. "Burro 1990," Unpublished report by the'Siemeni'm
Company as reported in New York Times, July 5, 1978, p. D1.

Reviewed in Zeman.

Six Countries Programme on Aspects of Government Policies toward
Technological Innovation in Industry. Workshop on the
Relationship between Technological Development and Employment.
Papers presented in Paris, 13-14 November 1978.

Papers include? : : B
(1) Gershuny, J.I. "The Service Sector and Employment:
Some Speculations on the Future Structural Changes in the .
Developed World." pp. 127-148.
(2) Lamberton, D.,M. "Information Technology and
Employment ." ' ' o
(3) Meriaux, B. and Vigezzi, M. "Automation, Structures

and Volume .of Employment: A critical analysis of the report .

Nora-Minc." .

(4)Bechmann, G. and Vahrenkamp, R. "The Industrialization
of the Service Sector--The Case of Computer- Aidéd Design
(CAD)."

Steiner, Carl L. Automation and Technological Change in Banking.
Bureau of Employment Security, Department of Labor, Washlngton.
D.C., 1966,

The purposes of this study were to determine the per-

. sonnel change directly resulting from the installation of
electronic data processing in one of the large commercial
banks in Baltimore, to describe the processes and job duties
involved and to indicate how changes have affected employ-
ment and what may be expected in the future. The use of the
equipment resulted in some shifiting and retraining of per-
sonnel but no unemployment. Actually more workers were

_ added to care for the inereased volume of business. Only 48 -

jobs were abolished while 58 were created and 40 more were
inereased. Although the outlook is for continued growth in

the industry, bankers do not agree on -the amount of employ- .

ment expansion likely to take place. Banks have been able
to fill the .executive ranks with higher starting salaries,
training programs and rapid promotion but have been forcéd
- to use part-time workers to meet peak seasonal demands.
However, most are using electronic data processing now to
- meet growing shortages of clerical personnel. So far high
speed machines are tools for coping with shortages rather
than replacing employees. They are being used to make pos-
sible a wider range of services at greater speed. Because
of the considerable time required to change to automation
and get the system working, the impact of electronic data

processing on jobs in banking probably will not be apparent '

for several years. The Appendix contains job titles and
codes, organization charts, and job descriptions. for new and
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expanded jobs resulting from installation of -eléctronic
processing equipment in one large commercial bank.

Stewart, Jon and Markoff,.John. "A- Peek ‘at the Office of the.
Future." Journal of Applied Management Vol. u(3), May/June,
1979, pp. 30-31.

While the office- of the future has -so ‘far failed to
replace secretaries-and'clerical workers with ‘video display
terminals, the technology to do do exists.  Economic incen-
tives promoting office-automation inclide: (1) the high rate
of growth of information activities and information: workers
in industrialized countries, (2) high costs of office over-
head, (3) low rates of productivity growth in offices, and
(4) falling prices for microelectronic office equipment.
Microelectronic automation of offices is likely to bring:

" about an organizational revolution among white-collar work-
ers. This revolution will be marked by the takeover of ‘the
tasks of the office support worker by machines.. This will
increase: the efficiency and capabilities of executiVes and:
professionals,

Stonier, T. "Technological Change and the Future." Paper,.
Annual: Meeting of the British Association for the Advancement of
Science. Edinburgh, September. 1979. '

Reviewed in Zeman.

Stoneman, P.  "The Effects of Computers on the Demand for Labor
in the United Kingdom." Economic Journal, September, 1975, pp.
590-606. - :

This is an empirical attempt to isolate the effects of
computerization on employment in Great Britain. The study
concludes that the net impact on employment of computers, to
date, has been minor. Up until the middle of the 1960s com-
puter technology created more jobs than it destroyed. Sub-
sequently, the labor displacing effect of the technology -
became dominant. These negative effects, however, were
quite small. By 1978 the labor displacing effect of comput-
er--technology was prOJected to be only one percent of the

© total labor force.,
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-

Strassman,'Paul‘A; "The'Office of the Future: Information Man~
agement for the New Age." Technology Review, Vol. 82(3), Decem-
" ber, 1979/January, 1980, pp. 54-65. , :

Strassman is vice-president of Xerox Information Prod-
ucts with responsibility for strategic planning of office
systems., ' ’

SUMMARY ‘ ( , ' o
The author presents a comprehensive analysis of th _

organizational barriers in the office setting which impede
the automation of information flows. It is these institu- -
tional factors, rather than the technical factors, which
will be most important in determining the future development
of microelectronic based information technology. Without a
concomitant restructuring of office organization the poten-
tial productivity inprovements of
microelectronic/telecommunications technology will not be

~ realized. Interim technologies such as word processing .and
distributed data processing can not be expected to have
major impacts on office employment in the short and medium
term. In fact, the author foresees these interim:
technologies as having much the same effects on clerical and
managerial employment as the main frame computers in the '
sixties. The information generating potential of the equip-
ment will serve to increase information flows, which will
require a growing clerical and managerial labor force.
Therefore, Strassman predicts continued growth in office
employment throughout the 1980's.

Strategies for Change iﬂ.ﬁ Technological Society. Conference
report, Bath University, 20 December 1977, University of Bath
Science and Technology Education Center, 1978. (#1p.)

Papers include:

(1) Stonier, T. "A profile of the post-industrial’
society." p.4, .

(2) Owen, K. "Change in British industry." . (Outlines the
impact of new technology on various industries), pp. 10-16.

(3) "Adams, K. "Attitudes and ethics in a technological
society."” pp. 17-22.

(4) Barnett, Colin. "Employment and technological change."
(Suggests methods of combating unemployment, such as shorter
working weeks, work sharing and policies of job creation),
pp. 23"'30 .
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Strauss, Stephen. . "Word Processors;""ThefToronto Globe. and
Mail, July 17, 1980, p. T1. ' o

This. article presents a survey of oplnlons about. the
effects of word processing ‘and .éther microelectronic offlce,
technology on employment. Opinions are. varied: :

'~ "Robert Fabian, a former computlng science professor. atv

‘York University, and now a consultant in the fleld. says.
experts estimate there is.about a 25 percent increase'in
typing efficiency with the introduction. of word. processors
“that will mean one out of ‘ten secretarles will lose. their

jobs."

"Adam Osborne, a California computer expert, suggests
that half of the white collar managers w1ll be dlspalced by
1990 n

This .sensational second v1ewpolnt is not widely
accepted by experts respon31ble for installation of elec-
tronic office equipment or by users. of the equ1pment Among
most experts and users 'a consensus has arisen that:

(1) Resistance on the part of managers to direct inter-
action with office equipment will retard application and
maitain. traditional office organization. for quite some time.

(2) Benefits.from word processors, in general, do not
come from staff reductions but rather from checking:the
growth of the clerical labor force and speedlng up of infor-
mation flows..

(3) Word processors-are often associated with increases.
in the amount of wWork: more letters are sent and more revi-
sions are requested.

(4) Problems of incompatibility between equipment is:
hindering applications. A U.S. based:consultant contends '
that; "Some- things just can't be integrated no matter what
the vendor tells you...Sometimes you can't communicate with
different models of the same machine, or things made by
parent companies and subsidiaries can not interface."

The results of these impediments, according to- the
author, are: "a kind of paralysis of action as companies
wait for all the promises of an efficient future to become a
somewhat more efficient present--a paralysis which is
highlighted by the fact that half of the 100 largest
companies in the United States had no intention of
installing word processor at all" let alone fully integrated
electronic office systems. :
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. Thompson, Gordon B. Memo from Mercury: Information Téchnology is

Different. Occasional Paper No. 10. Montreal: .Institute for
Research on Public Policy, June, 1979. ' :

Thornton, P. and Wheelock, V. "What Future for Employment."
Employee Relations, Vol. 1(1), 1979, pp. 3-6.

A projection of the effects of technological change on
employment in Great Britain.

Tolbert, Samuel H. and Pertuz, Alvero E. "Study Shows. How
Computerization Affects Nursing Activities in ICU." Journal of
the American Hospital Association, September, 1977, pp. T79-84.

This study reports the effects of computer based
monitoring systems on work functions in a cardiaec care unit.
The study is unique because the hospital studied has 2
essentially identical units--one which is computerized and
one which is not. Work sampling techniques were used to
assess the impact of the computerized system. Work func-

tions affected were direct patient care which averaged 17 to

- 21 percent less on the comuterized units.. Time spent
. charting was also less but repetitive measurement of vital
signs was unaffected by the computerized system. This last
result was attributed to the fact that some nursing staff
preferred manual measurement to automated measurement., The
computerization of the monitoring system did not reduce the
. patient staffing ratio on the computerized unit.

Topfer, P. "Impacts of Technology:  Developments in the
Workplace in German Wateh Industry." Nieder-Roden, 1978.

Reviewed in Zeman.

Trades Union Congress~-General Council (TUC). Employment and
Technology: A TUC Interim Report. 1979. (50p.)

The report discusses the development, application and
impact of microelectronies. A programme of trade union
action is presented together with suggestions for manpower
policy and union education.
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United States. Bureau of Labor- Statistics. Department of. Labor.

Outlook for Technology and Manpower in Printing and: Publishing.

B - - o -

* Final. Report Washington, D.C.: U.S. Government Printing- Office,'
.1973 A

The bulletin describes changes in technology in the
printing and publishing industry, a major industry employing
over 1 million workers., The study focuses:on productivity,
employment and occupational: requirements, and describes
methods. of adjustment. It includes first hand information
on the impact on production and manpower.of electronic com--

puters, phototypesetting:equipment, web-offset printing, and -

other innovations at the nine printing firms which
participated in the study.

United States Congress. Office of Technology :Assessment. An

- Assessment of National Information Systems. and Their Effects . on

Society. Working Paper No. 1. Washington, D.C,: Telecommunica-
tion;,and Information Systems Group, March, 1979,

United States. Department of Labor, - Bureau of Labor Statistics..

Manpower Planning for Technological Change - Case Studies of
Telephone Operators. Bulletin 1574, 1968.

United States. Department'ofiLabor;‘>Manoower Administration.
Technology and Manpower in the Health Industry 1965-1975.

Manpower Research Bulletin No. 14, May, 1967. (107p.)

The "bulletin provides a review of the expected impact
of technology on labor skills, employment .and occupational
mix in the health field. Included are predictions of the
effects of computers on job content, skill requirements and

total employment in the-areas of diagnosis, patient informa-

tion systems and patient monitoring,

United States. ‘National Commission on Technology, Automation. and
Economic Progress. The Outlook for Technological Change and
Employment.,, Washington, D.C., 1966,

FU
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Valaskakis, Kimon. The Information Society: The Issue -and the
Choices. GAMMA Information Society Project: Phase I, March,
1979.

Vyssotsky, Vietor A. '"Computer SYstems: More Evolution Than
Revolution." Journal of Systems Management, Vol. 31(2), Febru-
ary, 1980, pp. 21-27.

-The computer will affect most clerical, technical, man-.

agerial and professional jobs. Productivity in such
activities may increase by 50 percent in 20 years, but this
change will come about in evolutionary steps. The overall .
saving in clerical effort as a result of the substitution of
electronic information flows for paper based information
flows will be in the 20-30 percent range, but for the office
as a whole net savings will be less than 15 percent. The
speed at which electronic transmission of information will
grow is not obvious.

Webb, T. "Jobs in Jeopardy and the Trade Union Response."
Personnel Management, Vol. 11(7), July, 1979, pp. 28-31.

The article discusses the job displacing effects of
microelectronic technology in the service sector. Shorter
working hours, less overtime and early retirement are
suggested as policy measures to deal with rising levels of
unemployment as a result of the new technology.

Williams, T.J. "Computer Control and Its Effects on Industrial
Productivity." The A.I. Johnson Memorial Lecture, Canadian Con-

ference on Automatic Control, MeGill University, Montreal, 24 May

1979. ‘

Winkler, Connie, "Office of the Future May Not Work, Poppel
Warns." Computerworld, Vol. 13(21), May 21, 1979, p. 12.

'A report by an information systems management consul-

tant contends that office organization is well behind office

technology, so that the productivity increases that
microelectronic / telecommunications technology make possi-
ble may not be realized in most office settings. The arti-
cle reports that in many cases the introduction of the first
phase of office automation, in the form of the word
processor, increases office productivity by only ten per-
cent.
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Young. Howard. Jobs, Technology, and Hours of Labor:. The Future ;
-of Work' in the U.S. Paper presented by the. Special Consultant to-
the President, International Union, United. Automobile Workers.
Presented at hearings of the- Joint Economic Committee's Special
Study on: Economic Change, Washington, D.C.:, 14 Jine "1978.

Reviewed in Zeman.’

Zeman, Zavis and Russell, Robertg "The Chip Dole."™ CIPS“Review,
Vol. #(1), January/February, 1980, pp. 10-14. " o

A brief review of. the polarization of, the .debate over
the employment implications of |
_microelectronlc/telecommun1cations technology.‘ The implica—
tions of the debate for the. Canadian case are especially
considered.

-Zeman Zavis et al. The Impacts of Computer./ Communications on

Employment in " Canadat An Overview of Current OECD Debates,

" Montreal: Institute for Research. on Public Policy. November,'
1979.

A review of the maJor literature from OECD countries on
the employment implications of '
microelectronice/telecommunications technology. The’rev1ew
contains extensive excerpts from 42 major works and 10 minor
works. In addition, an overview of the -debate,-a view of-

" the inadequacies of the literature, and- suggestions for fur-
‘ther research are provided.
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