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‘APOSTHINDUSTRIAL.CANADA AND THE NEW INFORMATION TECﬁNOLOGY;ff

" Introduction

In recent years advanced'economies_have,been&experiencing two

interrelated noteWorthv‘trends.ﬁ The first is the_growing'importance'of

- information related activitiesAin'the’economy,‘both in termsfof output'and

employment. The second is the development and- dlffusion, at rap1dly falllngV.'

'unit costs, of advanced telecommunications, electron1cs and related
- technologies.‘_Concernsvhave-arisen'with respect.to the impactﬁof these'_
'_developments on employment,‘productivity, economic growth and international_

trade.

The diffusion of the new information.technologies_has been'raising ‘. -

3 widespread concern regarding its~likelytimpact on‘overall employment.and the-

occupational structure. Will the application of the new technologies such as-’

-microprocessors, result in mass1ve labour displacements,‘elther permanent or -

temporary? Tears have been expressed, for example, that office automation.

could result in widespread disemployment.of<secretarial and.clerical‘staff.:.-

Impacts of the new.technology on the international’division of

ilabour are also of concern, especlally to an open economy such as Canada.

In the past, the production of electronics—based goods has tended to rest

‘mainly'With the U.S.A., and more recently,'Japan.- However, microelectronics[’
is increasingly:hypothesizedlto be a "heartland“'technology,hcrucialpfor

- any country which wishes to maintain~its.international3competitiveness;

Should Canada as a.nation be.adopting:an industrial.strategy_to ensure the

iapplication of'these advancedstechnologies?




In this article, we intend to address the 1ssues raiééd by these.
developmenﬁs 5y proceedingin the follo&ing manper; Part 1, |
Canada and the Iﬁforméﬁion Ecénbmy, will assess-fhe'importance'of informatioﬁ :

related activities in the Canadianleconomy.througﬂ anvanalysis of.hiétoricéli
~and pfojected émploymént trends. Part é, : Changés in Inforﬁation Technology
and Employment, Will assess aﬁailable evidence regérding'the.potentiél impact
of the new infdrmation teéhndlégy:oh'employment.” Finaily, a,céﬁéiﬁdiné part'.
will summafiée the findings of tﬁe firsﬁ tﬁo parté_and will,raise other important

policy issues related to these developments.
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CCPART' I -

"CANADA AND THE INFORMATION ECONOMY - . °
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o 1.1 Introduction

|
: A o R : A
' - . The Information 'ec'onomy is a.‘frequently used conceptl- to ‘_describe" .
| the.process‘by which the economy.is1becoming-more;informationiintensiye.‘VIhe
._term denotes.that[the information.input is_seen.to.be‘theikey_factor of’
production,in tnis phase of economic development,rin:contrast-roApre—industrial
.'society wnichdwas primarilylresource;intensiye;.and.industriAl'society;

‘which is, to a large extent, capital intensive.

Key contributions to the literature on the intormation economy
'can be divided into two broad categories' theoretical and.empirical‘ In thel“
former category, Bell(l) and Parker (2) focussed on the qualitative changes
1n our society due to the new technologies in’ 1nformation production and”
‘1distribution. Bell compared the revolution in 1nformation technology to the‘-
W.industrial revolution and asserted that developed nations areventering‘a new
phase, a ?postvindustrial” society,_where the'most important economic activity‘
- is the'production‘and distribution of-knomledge. ?arker~emphasised the role;

of policy in the information sector - to control theideyelopmentﬁof technology

the competitive market because of thelpublic—good‘aSpectslofsinformation.~“7

On the empirical'side, Macﬁlupj(B) andiPorat_(4) attempted to-

-quantify the information~sector in order to‘develop datalfor_theediscussionﬁ

of information_technology”iSSues. Machluplpioneered the. use of the national_
: gccounts as a framemork for analysis.7 Porat_provides-an‘ernaustive:account

of the size of the information.sector‘in the United States in 1967, through

an extensive reworking“or nationalfaccounts and.labour EOrce.data. HUis results.:
.show that the u.S. 1s already an 1nrormation-based economy, that.SR percent of
employee compensation of the clvilian labour force is accounted for by information
workers and that an estimated 46 percent of the U.S. Gross National Product is
derived from the production, procassingeand distribution of information goods_and d

services.

;| B - for the achievement of social goals. Both emphasized thé prohlems with



He  further characterizes the United States as naning“passed tnrough
d'three distinct’stages dnringithe’centnrp from 1860 to 1960 basedion’a dis—i
aggregation of tne.economy into four sectors: agriculture,dmanufacturing,
services and‘information. In Stage I, which 1asted from 1860 to 1906,
agriculture was the predominant sectordof employment. Stage Ii, the indnstrial
stage, held relgn for the. next fifty years, until 1954 atfwnich time the
1nformatlon sector became predomlnant.- ‘It remains the domlnant sector in the
current period, althoughAPorat foresees its growth rate‘declining asvthe

private and public bureaucracies become glutted.

Of course the size of the information sector depends{cruciaily

on the definition_of information adopted. Porat uses a Very general and

vague definition, namely,'“information is defined as the bundle'of activities
that produce process “and distribute symbols as opposed to" thlngs”(Porat 1976 2)

Adoptlng this’ definitlon leads to extreme heterogeneity in- the activ1t1es of the

information sector and this heterogeneny'leads to doubts: about the centrallty

of some of the. economic activities which are placed in the informationrsector.'

Canadian research addressing the usefulness of the concept of information

accounts in described in Part 2, Section 4,
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’i.2'-The~OECD Group ofHExpertsl

The w0rk of Porat, despite its arb1trar1ness, on the formulatlon for
the U S. of a system of natinnal accounts de51gned to hlghllght informatlon

N \‘

aCthitlES, has ralsed w1despread 1nterest among OECD member countrles.'d

This interest resilted in. the formation in 1977 of an OECD Group of

Experts with the mandate to define the socio economic dimensions.of the

growth of information goods and ServiCesdandxthe*role of electronics, telef“".'”

communications and related technologies for advanced economies,.and to assess

r.the feasibility of constructing‘in_eaCh membex country:j-nationalnaccounts»

a'la Porat which WOuldvpermit international comparisons. The output of the.

Group of Ekperts work 1s to be a comprehens1ve report whlch w1ll measure the

growth of 1nformat10n act1v1t1es in member countries, in an 1nternationally

_comparable mannerzlnnterms of-lnformatlon employment, employee compensatlon,

and contribution of 1nformation aCthltleS to GNP (us1ng value added measures)

It will also analyse selected economlc and soclal policy 1mplicatlons 1nduced

Y

_by these developmentS’such.as productivity changes, economicjgrowth,Aémployment‘ ;

- consequences, and changes in the international division.of labour.

The Department of Communlcatlons as Canadlan representative to the

area. Flrst,.in co—operatlon ‘with Statlstlcs Canada, the Department has
measured the growth of the information economy in Canada through an analysis

of the historical-importance of information occupations.‘ The value-added‘concept

" was not used’ in this acLivity because the Canadian natlonal accounts are- not
"sufflclently disaggregated to. allow the - disentanglement of 1nformat10n from non-

information activities.. Secondly, as_previOusly mentioned, Canada launched a.:

Group of Experts has made a twofold contrlbutlon to the OECD s act1V1t1es in th1s ¥



study designed to test the usefulness of Porat's concepts in the. context of"
Canadian manufacturing. In the remainder of Part'l we will present statistical.

evidence concerning the-growth of the Canadian information labour force.

1.3 The Canadian Information Labour Force

The daﬁa prgsented-below show fhat Canada has beéﬁiexpériencing~the
same persistent growth phenoménpn for'infOrmational,o@cubatiqqs as fépofted by
ofhef.advanced'coﬁﬁtries. In fact, Canada ranké éecoﬁd 6nly to the U.S.A.
.throughout phe post~§ar_period.1n terms qf fhé infbrmation share oflocgppationéy

when measurements are made in an internationally comparable (Note 1) manner.
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‘:Informatlon occupatlons in Canada grew from 29 percent of‘the labour force:
“1n 1951 ‘to 40 percent in 1971 Comparable figdres for the]U.S;A..are*30'
~percent and.4l percent respectively.. Thus. it can be Seen.that'tne-rate of

groyth ofathe informatinn‘labdur fnrce waeArdnéhly the sane.fer‘éanadai
PIand the United States in tniéf period; | ‘:A.clnser.look:at the
'components of the-infornation_iabour force as.depicte&.in fignre'l’revealsl
'lthat the greatest 1ncrease hae taken place in‘the sub category lnformat10n»
-‘Vprocessors,.con51st1ng of admlnlstrators, managers, superv1sors; and clerlcal

'iand related workers. By 1971

this group albne accounted for 25 percent of
the Canadian labour'fOrce._ »
‘ - Figure 1.

(‘ornonentq of the Canadian ’

Infmnnlmn Inhmlr lm‘co (see Note 2)

Source:
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The industrial location of information workers in l97l‘is presented

“in Table 1. - The flgures show that information workers form the. smallest proportion

of . the economlcally actlve in the primary 1ndustr1es, where they represent only

9.7 percent of the work.frce..In construction and manufacturing the proportion
rises to 33.5 percent and in the service sector, information'workers represent

46.2 percent of the labour force.

‘Zable L

Informatlon Occupatlonsas Percentage of Empl;yment

by Industry, Canada, 1971

I S - e RS
PRIMARY INDUSTRIES 9.7 * _ SERVICE SECTOR ' “‘.;_46 2
Agriculturei _ 1,7 A . Transportatlon, Communlcatlons
Forestry ' 18.3 . | ~and Utilities - : -’. g 48.4.
Fishing and Trapping 3.1 . Wholesale and_retail trade | 45.7
Mining - 33.9 Finance, 1nsurance, real N
: : estate , EE 90.9
SECONDARY INDUSTRIES  °© 33.5 Community, ‘business, personal
- _ . _ ' ' services 50.3
Manufacturing 36.2 Public'administration'and )
‘ ' defence - 53.0
Construction 25.0 ~ TOTAL INDUSTRIES - - 39.9

Source: Statistics Canada, 1971 Census .

We can also examine the distribution of particular information
occupations by means of TableiZ . Information oroducers processors and
infrastructure occupatlons tend to have Simllar 1ndustrral distrlbutlons, wth
close to three- Quarters of each’ group belng concentrated in the serV1ce sector,
about one quarter in construction and manufacturlng, and. the residual in the

primary 1ndustr1es. Information dlstributors, on - the other hand, work almost entirely

in the service sector of the economy.‘

!




Table 2

-Dlstrlbutlon of Information: Occupatlons by Industrlal Sector, Canada, l97l

f~Primary;_- . jConstructlon s, SerV1ces Total'
o " and . Manufacturlng o
7 7 g 7

'Inforﬁation produeersle" 3 Ty - BT 7 © 100

Informatlon processors - 2 ""'123’, >i' - ‘75 T‘_: fl00~-‘_
Informatlon d1str1butors e L 4>> EA[ : 96l ‘ ‘:100__.

Information‘infraStructure o o _30' | “ 69 . 'oilOQ,'
Source: Statistics_Cehada,<l97l‘Census

What the figures 1n the two precedlng tables suggest is. that- the_.

growth of the 1nformat10n labour force is 1nextr1cably tled to the growth of
'the service sector, We wlll examlne_lmpllcatlons ofgthls observatlon later_

. in this section.



With growing female participation rates in the labour force, it

is of interest to 1dent1fy the contribution which information sector occupation

have made to this'phenomenon. Table 3 below plesents comparative data for 1971.

TABLE 3

Male/Female Participation Rates (Percentages) by Oocupation

" Total No.

"Occupational Group Male/Female Ratio = of employees

Information produoers , , . ‘
Scientific professional; consnltative' o 4,83517 ' ‘:‘ :“;3 454 335
Information gatherers,v . L - 't" o 81:19 o . 95 735
Market searcn and co-ordination 86:14,.f 100,270

Information processors , _ o
| Administrativefand?managerial o 3 - 82:18 o . 252 415
Process control and snpervisory . 85:15 . , 807,190
Clerical'and'related' S S 25:75 o : l 108,750

Educators - I 'sf- . 4060 334,790

Communication workers - o 64:36 . 69, 510

Information infrastructure

 Information machine workers . : ’ 'f'55:45_’ : A' 110,765
Postal and telecommunications - _ g 64:36 - © 95,790

Total Information Occupations - - - .58:42 e 3, 439 550
Total Non—Information Occupatlons ' . . 70:30 5 187,375
Total Labour Force . _ , . 65134 . 8,626,925

+ Source: Statistics. Canada, 1971 Census

From this table, it.iS'elcar that females are disproportionately
represented in information occnpations.' Whereas women represent 34 percent of
the economically active, over—all they represent 42 pcrcent of the- information

-labour force.. What is of concern to note. 1s that the female workers tend to. be.

Information distributors, T S S ' . '




.labour4force'in_l97l. ‘Moreover,'female

_clustered in occupations which. are most susceptible to replacement by new

information technology;" For ekample, they°represent 75’percent'of'

the clerlcal and related category whlch alone accounted for over 1 milllon

| workers or 13 percent ‘of. the labour force in 1971.

ThlS proflle of the Canadlan 1nformatlon labour force is. useful -

for hlghllghtlng broad pollcy 1ssues. In summary,‘we note that our data show

that there has been a- perslstent growth over t1me in the proportlon of the

labour force who are 1nformatlon workers. Secondly,'theusub*groupﬁincorporating

.,routine information_handling,occupations‘has'also been'growing'substantially,

-f'to the point where clerical workers alone represented‘lB percent of the

workers tend to-be concentrated in
this routine.information occupation'sub—group;
‘As- S, Peitch1n1s(5) has noted, the rapidly.expanding”Canadian labour"

force, with an average annual growth rate of 3.6 percent over the perlod

_’1961~l974, has been largely absorbed by the serv1ce sector, which grew at

5 8 percent per year to absorb the excess labour. By contrast,‘employment in'

- 1ndustry grew at 3.4 percent per year, and employment in agrlculture decllned

.at a rate of 2.0 percent per year. What is. doubtful ~is whether these

trends can be expected to contlnue in the future, w1th the service sector.

' employment contlnulng to expand at a rate Sufflclent ‘to absorb the labour force

_ “growth especlally in..view of the suggestion ‘that the new technologv w1ll reduce

the labour absorptlve capaclty of this sector.r A rev1ew of recent forecasts and

thelr underlylng assumptlons is useful to galn a. perspectlve on thls questlon.r

1.4 TForecasts '

In theIOctober 78“issue‘of Executive,‘John_Kettle'presented a.fore—_

.cast of the Canadlan economy to l99l in -a very 1nformat1ve artlcle entitled

"Canada as a post 1ndustrial soclety"’)‘Thls forecast is particularly 1nteresting

because it does not result from some arcane model but was obtalned from a.

relatively Slmple extrapolation of»underlying trends in the economy over“the'
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last 15 years. The reader is:reférred'to-the original article for more-

' details on the'methodology used to berform'the'forecast.'

Despite the simple methodology of the model the forecast‘produced

by Kettle is rather interesting. It shows that'if the méjor underlying'trends'v

of the past 15 years-were to continue over the next 15 'years, total output

expreséed in 1977 dollars will grow. from $138 million "in 1976 to-

$338;million in 1991._iIh other Wofds; outputiis,expected tp'incrééée'af a

higher rate than @Ufiﬂg the 196;fl976 Peri§d desPite;a fuither.increése iﬁ the
proportion of the service sector in‘total,oqtpﬁt over the period from 627 in
1976 to 68% in 1991. During the same pe%iod the service séctdr share of -
employment”is“expecfed‘td increase from 662(in 1976 to 752'in l991.v

- A'forecast ofAthe Canadian eéouomy;fof.thé period 1977-1987 prodpcéd

by the Ontario Economic Coﬁncil'(7) using thé Universityiqf Toronto TRACE model-

provides similar results.  This model forecasts the share of output arising in
the service -sector to rise from 617 in 1975 to 647 inv1987. Employment in -
" this sector is expected to rise from an estimated 677% of total employment in

1975 to 74.9% in 1987.

In both these studies, theiemployment and output forecasts are. based

on the continuation of past trends. The OECD forecast,ffor_exampie, expiicitly:

depends on the assumptions that technical change'ié equally factor augmenting,

and that the technicaljcﬁangeAWill continue to account for the same percéntage'~'

of the growth_in.ouEQUC 6ver,thé.forecas; periéd ésvitrdid.over the‘lqét.two
idecades.'-Kettle no;eé that his output'aﬁd employmenﬁ forécasts céuld be
altered by a siénifi¢ant changeain7serQiée séctor productiyity or by déélinés‘
in good-sector produétivify._ This'is'précisély_the-qgéstion we Qiéh.to-;

address: are we at a'threshqld of 'a major technolbgical revolution which Qi11




drastlcally affect productlvity, partlcularly the productlvity of services’
If thls is indeed the case, what w1ll be the 1mpact on employment and on

: output’ The next part ‘ w1ll addressvthese quegtions.in more-detail.,
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The OLCD Scheme for c1a581fying occupatlons as 1nformat10nal is more
" restrictive than Porat's.

The OECD has ddOptOd a variant .of PoraL s conceptual schexne fot claqnifying
information workers, In this Clﬂs&lflC?Llon, the rajor categories are'

INFORMATION . PRODUCERS ; qcienrtfic and technical worker s,infotmatxon
gatherers . B
market search and co-ordi 1at101 spccialists
consultative services } .
INFORMATION PROCESSORS: administrative and manaperial, process -control
' o ) and supctvisory,cletical.nnd relaced
INFORMATION DISTRTBUTORS: educators
' o communication workers
INFORMATION_INFRASTRUCTURb. 1nfotmntion ‘machine workefé
L S ‘postal and telecom=unications ' -
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- “which this concern is;warranted

' respect to the employment effect of the new f

- to an increaSing range of

,oc0upat10nal groups could become obsolete.‘

zlllclntroduction

Concern about the employment effect of the new 1nformation_

. technology has been a: domlnant .=factor=-A ~in recent\dlscus—' :

sions.\ In. thlS section we' shall attempt to assess the extent to

,.andvto.reviewfthe available
. evidence which can be brought to_bearfonnthis;issuerz__f;_{>.
Two major . oplnlons have been expressed with g
tech—

nology.v Flrst , 1t has been predlcted by some that this ‘new

technology, partlcularly the'appllcatlon_ofvmlcroprocessors,

activities,'Could not only

result in the replacement of blue collar workers by automatedvv

machlnes but could also threaten the llvellhood of

a. large number of white collar workers such as secretarles,

clerks and bank tellers..

It is”alsoaexpected by manyfthatﬂthe‘newiinformation
technology will‘céuse considerable(change“iin“the=oCcupational_
"comp051tion of employment. For 1nstance,:whlle the demand for

OCcupatlonal groups needed for the new technology, such as

:computer programmers, may contlnue to grow, the skllls of other

These. "53- shlfts ;"

in the demand for varlous types of labour can be expected to

create serious disruptlons 1n labour markets and could cause

major social and polltlcal problems




- Aithougﬁ’raﬁher.g1§om§ forecasﬁéﬂﬁave béén.ﬁadé:abdq;'
the-impaétjbfitﬁe new informatioh tééﬁnolog§ Qn'em?iéyméﬁt, véry'
' 1it;le facgual%eGideﬁée:héé been adﬁancéd_ﬁo s;bsténtiatg,this
bléak outlook. Pés;imisfs ﬁoint to tﬁé virtuailyweﬁqieés
,Capabilitffbﬁ the'ﬁeQ tébhnology,gas weii_as télthé ordéal.pf
some occupatibnal groupé, such as watchmgkersféﬁdxtyPESettErs;
as‘eQiden9g :haE ﬁhe réVolﬁtidﬁ'iévélréady'ﬁﬁdér_way}l They stfégéf
. further phatxthe sefviqé;ééCfor‘thcﬁ<hé§’tréditi§5aii§:Béénfv”
the fergé:of displécéaiﬁorke;svis ﬁow the majbf“targeﬁvOf:tﬁis
new technology and Eﬁat.égnsequently‘the'ébili;y offthé-eéonOmy~
to gbsb%bAdispiaéed white”cpllar ;orkefé‘will be ﬁérticﬁLafl?}

Ajlimitéd{

Scepticslfeel Ehat:these_fearé afe gfeatly eﬁagggréﬁéd{

They-cqnﬁéﬁd fhat-althoﬁgh‘tﬁebﬁew:inférmaﬁioﬁ:tééhnoi&gy i§ ”
.Hbﬁnd.to éause éom¢ aisruptionsAwhich_are.an ineyitable_conse;A
quence 6f.céchﬁblogicélfchéhge, théseidiérupﬁidné/ére not,iikély
to pccur.én the'scélé[enviéaged‘by the pessiﬁisfs.ifTﬁey”point.‘
to.the poorlﬁrac# fééord'of techﬁologicaivforécésté_in”éhg pésﬁ.
and héw éloomyIfOreéasts_hQQé répeate&ly.beén éoﬁt}adicted by o
events.. Eér;SCEptics? ;his fai1gre of pastffbfééaétS'ﬁaé resulted
from a grcéévuﬁdér~egtimafion of-tEE,ébility bfAthe.égénomy.to

- .adjust ‘to éhangeSjas well és from a disregérd oﬁ‘tﬁe socid—ecoﬁoﬁic'

barriers to ‘the intrdductibn of new technology. They remark,

for instance,. that’ although electronic funds transfer and

electronic mail have been discussed. for more thaﬁ 10 . years




they have Stillto be 1mplemented.

will be reviewed.

Moreover,_lt is not at all -
clear to sceptics that the job creation capability of the new -

technology will not be strong enough to enable soc1ety to‘

‘absorb the dlsplaced workers. Flnally, they p01nt out that the_,

‘new technology could contrlbute to- 1mprov1ng the quallty of

life to the extent that it Wlll raise the standard of living.

. of Canadlans and llberate a large number - of workers from borlng.

and repetitlve JObS.

In what follows, we shall. first examine‘nnder what

i conditions the'new information.technology.can be expected to_
‘lead to technolOglcal unemployment and assess whether these

'condltlons'are llkely»to be‘fulfllled-in-practlce. We shall

then consider the potential effect-of this'new‘technology on

- -factor input mix. Fornthis purpose, preliminary results of a

studyvcurrently in progress in the Department Of_Communications

of the computer onvthe.demand_for~labour will'be examined and its

relevance to the present discussion will be assessed.

:~Finally;:therenpirical evidence regarding the impact




2.2 Technical Change and Technological.Unemgloyment

| Conceptually, the impact of the introduction of new
technology on aggregate employment depends critically on-the
technical characteristics of the production nrocess and on the

nature of the innovations being introduced.’

The most important technical characteristic' to be

~considered- in this respect ‘is the substitutability:between"

factor-inputs,.i.e;.the'eaée with which one factor can be "
substituteo for another in production. One extreme case is the
Leontiefﬂtechnology, a'éituation in which no scOpe’ekists for
enbstitution; Factor inputs must be used in fixed proportions.

If this condition prevails and if the factors are not available

in the proportions prescribed by the only technical process known,

part of the most abundant factor is redundant and must remain

idle, irrespective of relative factor prices. When the technology

is ”neo~claseical”'onfthe other hand, and substitutions in produc~

tion are”possible'(there is more than one known way of producing
a given output% factor prices will tend to adjust 1n such a way
that the optimal capital ~labour ratio Wlll be equal to the ratio

of the existing stock of labour and capital, in the absence of

institutional constraints.

Also important is the nature of the technical change

being introduced. A technology is said to be'”Iabour~saving" if

less labour per unit of capital is required after the introduction

of the technology than before. Hence a labour—saving technology
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tends to increase the capltal labour ratio in- production.

.Similarly, a capital sav1ng technology tends to increase ‘the -

labour 1ntensity of production while a neutral technical change

leaves the cap1tal ~labour ratio unchanged.

In a fully employed economy with Leontief techno—-

logg labour—saving technical change will tend to create unemployment

S in- the short run 51nce less labour is requ1red after the change

to_operate the existingvstock of capital. Similarly,'a-capital—

‘saving technology would cause.part_ofithe capital stock to remain . - -

idle in the short_run.,cOn'the other. hand, a\neutral technical

'.change"would-not_affect in balance the‘over—all use of factor

inputs.

If factor 1nput substitution in- production is p0851ble’

.the impact of technical change will be slgnificantly dlfferent.‘-

"Assuming- that relative factor prices are allowed to vary freely,

a labour~saving technology will induce a change in the relative
factor prices.which:will tend to restore fulllemployment of the

factors.

Consequently, technical change must be 1abour~
savmng for technological unemployment to.occur. Moreover;‘factor

substitutionrin production.must be restrictedreither because

"the production technology is Leontief, or relative factor priCes

are PreVEHCEd from adjustlng by 1nstitutional constraints.a HoweVer'

leven 1f these conditlons prevail full employment can still be'




restored in the-long run throﬁgh'capital_acqumulatién;' That is,

even 1f fewer workers are required per '"machine'" after ‘the intro-

duction of technical change, increased employment can be achieved

by merely increasing the number of machiﬁes available® for produc~ =

tion. Both the construction and the use of these additional

machines will contribute to increased employment. -




2.3 The Longer Term Impact of the New Informatlon Technology
- on Bmployment ‘ o

It was pointed out above that for technological

‘unemployment to occur innovations must be strongly labour-saving . . .

and factor input substitution in production must be restricted -
f»»for teChniéal'br_institutidhal reasons. We shall attempt‘tdf
- assess.here:whether' ‘ai these‘eoﬂditions~afe_likelytto.hold.in

‘the case of the new information teehnology,;

aThefe.hasibeen'a long_and'heated debate:o§ef the.yeargz'

in the economiC'literature'on the iSSue 6f whether.teehnological
'-progress was.domlnated by labour—displaC1ng inventlons. Until 1
‘the 19405 the prevalllng view among echnomlsts‘was 1ndeed that
.technical change had a 1abour~sav1ng bias. Although the debate

on this question is far from over, .an inefeaalng proportlon of
writera‘sinee the,lQSOe haQe.COme to‘the eonciasion;(supportédvia
by a nahber hf empifical etaa;es)‘that'thefe itho reason to
eapeet a indri_that,_oh balance,‘teehnelegical change will be .:
noh—neutral,‘ Indeed, it ﬁeuld‘be fait_td say that today the
burden.of pfoof_hae beeh'shifted_to those wheeargue-that<techhbf‘
.logical change.ie.necessarily laboar saving. h - hr _'it has;been
_ argued by some.that the bbserved steady decline'of~thehcapital—.

VOutput ratio in the U.S. ~over the last 40 vears could be an

indlcation Lhat technologlcal change has  been: on- balance capltal—

#.

© saving during that period.

The belief in an inherent labour-saving bias-in tech-

nical change arises to a large extent from a tendency to view.



technical‘ptogress as conSisting solely of.inventions in the.
'narrow senselof thepwofd'rather thén.changes‘inuthe;pfoduction
technology., lndeed, Whenxone;takes technicalichange"inuits
narrow scnse‘it is easy to find exaﬁples of labour saving
.inyentions (steam'engine;fra&io,)telephone,yairplane); but it
~is hard to.come up.with cases of capitalesayiné improvements,
‘Hoyever, 1f we think in terms of the productlon proccss 1nstead

of 1nventlons, 1nstances of cap1tal—sav1ng innovations are

. easy to come by.' Fof example; any innovation which‘reduces thev'

floor space requlred in productlon or lengthens the physical

life of plantECOntributes to saving fixed capital. As well, any

innovation‘which tends‘to’reducé the stock of.goodséin—process

which must be carried for-a éiven output'(speeding up:of
,.nachineryslfastep handling of materials, reduction:in delivery_

time,,fuel'saving)~contrihutestto re&ucing?the_peopifed_yofking

a1

' capital
' Therefore,' it 1s not at all obv1ous
why the nev 1nformatlon technology should necessarlly be,on"

balance strongly labour-sav1ng when one focuses on the productlon

processlrather than on the spectacUlar inVentions which too

often have monopolized attention in this. discussion.’

Clearly, the new technology can be
strongly capital-saving. The miniaturization inherent'in_ digital
microprocessors and optic fibre technology

“will certainly contribute to’ reducing “floor spaceﬁl' Moréover, one

can expect that the increased durabllity of the’ new equlpment w1ll

increase the physical life of- plant.




and ships.

There are also reasons to believe ‘that the new infor~"

métion technology will.edntribute to‘redncingfwerking'capital.

It is indeed relatively easy to find ekamples‘of applicatibns of

‘microprocessors which result in a speeding up of machinery, and

~ faster handling_of_materials-through'aetomation. The petential-p'

for fuel saving is also obvious. Electronic mdil and electronic

- funds transfen gould reduge;the;fuelvreqniredutq:transpptt regularlf

v'mail.‘;Teleconfetencing could diminish,the.need,to travel.and to

commute to work. - Moreover, the application of microprocessors to

‘engines will improve the fuel consumption of aircraft," cars,. trucks -

'AS'Q final exampie, one .can also expect that the use
ef~microprocess0rs in heatingrsystems wiil,save~* . fuel

in office buildings’and homes.

In summary, there‘doesfnot appear td;be.anygcompelling'
reason to’ presume that the new informatlon technology w1ll

necessarllz have a strong labour—sav1ng blas. ThiS”lS an'empirical

»question and ‘the evidence available so far is,at’best;scanty..

Moreover, it is clear that.the7additionallnecessary

.condition of limited substitutability.in_prodgction, which'isn
bfequired for technological unenployment»tp'bccur; is hardly

. tenable in the longer run. First of all;:there,are more than

one knowmn production'process in the production ofAmostwgoodsl~

Indeed extensive cross—section and time—series empirical analyses _

\,
in many countries do support the substitutability contentionz%
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Furthermore,. even if fixed proportions prevail in some industries,

changes in the aggregategcapital—labour ratio can still be

_capital-labour ratios prevail in the various industries. Finally,

‘achieved through substitution in consumption if different e ' . I

technological change often involves the discovery of new pro%
duction. processes. - This by itself should ihcrease“the.ease'Of

factor substitution over time. -

In'conclusionfit_wouid eeem that we'ean rejett‘with
some degree of coofidence_the oropositioh that the new information
_ technology“will Aioevitably_lead to'permanent‘and massive
unemployment, in the long run, both on the ground that it does not necessaril
have a strong labour—sav1ng bias and that eqnaixzing adjustments
in the productlon process w1ll take place through factor substl—

tution and.capltal'accumulatlon over time.

It is interesting to note that essentially the eame
argumentvﬁas'made‘by'many eqonoﬁists when concerns were ekoressed
about the introduction and diffusion of computers in:the last
two decades.. For instance -the U.S.'Nationai'Commission on Techhology
Automation and Economic Progress concluded in l966rthat althoogh
technologlcal change plays a major role in determlnlng the part1~

cular workers who w1ll be dlsplaced the'rate of economlc growth

rather than technologlcal change per se, is the prlnclpal determlnant
’ﬁ

of the general level of employment?, Slmilarly, Taviss points
out that "clearly, the introduction of computers into factory-orv

office does displace some workers; but it also generates new jobs
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“and, by stimulating growth, itihelpé.to'maintaih‘a'high'léVel.of
employment in the’sodiety”f54As‘wells'Stdnemaﬁﬁs'main'coﬁclusién.
'in‘his'1975 study on:thelimpact of'computéré on“the demand for .

labour in the U.K. ¥is that the effect has Béen‘quite small and .

RS

is not likely ever to be large in thé_future._ We shall review

this study in more'détail Eelow.j




 ds Lord Keynes has 'so rightly pointed out. Evén‘if‘adjustmenﬁ”',

_mechanisms exist ‘in the economy  which will tend'to‘restore full. .

" in production ' and capital accummulation are sluggish.

" can
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2.4 The Impact of the New Technology in the Short and'Medium _
Term ' o ' ' o .

In light of the above discussion it would appear that

the possibility of massive unemployment in the long run is a

. rather remote possibility. However, this conclusion may be

of little vcomforttovmqst since in the long'runvwe:areAall dead,

employmenti over time, ‘ the‘speed of‘édjustheﬁt‘méy:bé soj'
slow that”seriousAdislocationéfmay.vefy'well égcdr ofer'thé sﬁo;t
andumediumﬁterﬁ.ﬂlihis'ﬁill.bé thé casé; for~iﬁstaﬁée; if stroﬁgly
labour—saving applicafioﬁs of £he new teéhhology aré inﬁféduéed

very rapidly and if 'adjusfment.thfqugh factor inﬁuﬁ,substitﬁtion

. Many factois can be expected to infiﬁenée:dn the one
hand,.the-raté 6f'diffusion of innoﬁétioﬁs in ﬁhé_ecohomy,’éﬁa on
the other, the’spégdiof adjusﬁment to;techniggiﬁéhahge{ In WhaflfAilowé'
we shall review some of the!factors whiéh‘coﬁidyﬁe'éf
significanéee . 'Moreo&er, wé_shalliaisq conSidérv'
other déveiopments:in the'econoﬁy which- are nétLdiredtly relaﬁea
to the introduction of the new inforhation téchnolpgy;nbut which
be expected to affect_the'emp;oyﬁeﬁt sitﬁqtion over tﬁe‘

next two. decades.

There are réasons-to.believe'that ’_'téchnical_change:

may not always occur as rapidly as ‘anticipated-by téchnolégists.~




‘ First of7all;_eyen‘whenﬂthe merits ofa an”innovation
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proven, the dlffusion of the new knowledge may be slow and it may

' take some time before business flrms will ]udge their existlng

plant to be suff1c1ently depreclated to Justlfy the substltutlon

of the new technology for the old.

' Moreover, business firms . may face serious

difficulties when introducing‘technical»change, eyenhwhen they are

"AconvinCed that it is_desirable_to do so. Institutional barriers-

such as economic and soc1al regulatlons may reduce - thelr freedom.

of action and stlflechange.' In thls respect, the growlng conicern

about the burden of regulatory constralnts in both the U.S. and

Canada 1s<noteworthy.; Anotheryobstacle to change may‘be the -

, » ) o o
~ resistance of workers. to changing their working habits and thet+™ -

hostility to new technologies_which may be. perceived as threatening

jobs. In:this regard; the benefits‘to be-achieved-from the new :
nformatlon technologles appear.to be partlcularly dependent.on
the good will of workers and unlons, as has been dramatlcally
illustrated'in recent years by the failure_of the*Post foiCe:yét to
successfully introduce7technological change lnto itsfoperations;
The speed of adJustment to .the 1ntroductlon of the
new technology will depend on how fast factor 1nput substltution

can Lake place over time and-on the rate of.accumulatlon of -

capital. TFactor input substitution can be~expected to be rather d'-‘

limited in the short term since such: substitution 'in general will involve
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'modlfications in the‘production' process which cand»
be oostly and timelconsomihg.' Moreover,relative faotor orlca;
_may not adjust freely bécause;of ihstitutional harriers'(e.g.
mlnlmum ‘wage leglslatlon, unlons) and dlstortions 1n factor
input marketsA(payroll tax,-tax incentives) Finally, the
response of'workers to the new laboor_demand conditioné may'bé
slow lf conslderable re—t ainlng is requlred to perform the

- new tasks resultlng from the 1ntroductlon of the new technology.

The. rate of capital accummulation Will'also-play.,
a major. role iﬁﬁthe adjustment process.: Inlgeneral,.thethigher,'
the rate of eapital accummulation the faster unemployment can be
absorbed , since:an increase in the capital-labour ratio will
tend to increase the-demand for labour in the,econOmy.f However,
in .the.short and medium term capital accummulation will be
greatly affected by business'cycle fluctuations. As'a'result of -
those fldotuatiohs;‘thevrates of growthu
of GNP and of capltal accummulatlon_ can remain below thelr potentlal

levels for‘conslderable-'periods of tlme. ThlS may be the o

situatlon that most advanced 1ndustr1al countries are now exper1enc1ng..

Consequentlx there is a . distinct danger “in thlS respect that the rapid

introduction of the new information technology-could have adverse
effects on employment in the short and medium term, in light of the

depressed present state of our economy. -
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Because of. the dependence of the Canadianeconomy
on foreign trade (25 307 of GNP), productiVity can be expected

tofbe a major determlnant oE;employment 1n the-short and.medium

term.. In this- respect ‘policy makers are faced w1th a real dilemma.

If, on the one hand,. they discourage the rapid. introduction

of-the-neW‘technology'for fear of technological unemployment,

. they may induce a‘deterioration~in thefcompetitivenessﬁothhe~

Canadian economy and thlS could result in a loss of JObS. _If, on the‘r

other hand, policy makersstimulate 1nnovat1on too much they
- face the danger.of serious dislocation in the short run;if the
.new technology is~strongly labour-saving, since the adjusting

.‘mechanisms are likelyito"be sluggish‘overkthat period.j_HoWever;

it,is clear that_the new technology-could

'have a 31gn1ficant beneficial effects on employment if it. contributes

to stimulating &f Canadian exports of processed goods and serv1ces.'
Developments:' other:than:the.introduction of the new

information technology‘Will affect theiemployment_situation in

danada oyer_thefnext two decadesL.nln‘particular,further increases>

in the price of energy and changes in consumption patterns can'be

expected to play a major role.

-An'increasing proportion of GNP has_been devoted over

- time - . to the production of services. This is because of the ._"'

~ high -income elastic1ty of the demand for such serv1ces and - the low

productivity of the service sector.  Indeed, concern has been

.expressed that the over-all rate'ofdproductivity'gain will'decline;‘
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over time as the relative size of this labour~intensive sector,

increases in the economy. This concern is in sharp contrast with

the fear that the new information technology 1s "too productive”.j;h )&iMH?

“fndeed, the apparent bias.of consumption toward labour—intensive
activities may very well offset-in the medium‘term ahy labour—

savihg bias.'of the new informatioh.technology.

1f man isetruly:a sociei animal, he will centinue to.
give high value to labour intensive sexvices and-toudevote}
individually or'celleetivelj;anAincreasing,proportion of his
incomevtousuch.serviceg-as he ‘becomes more affluent. A world in
which man will talk only to machlnes is hard to Vlsuallze

Another,contributing'factor herelis the anticipated aging of the

. population over the next two deceda;; This ‘'will certainly induce

an increase in social spending en health, an activity which is
likely to. remain labour-intensive despite the introduction'oflhewh

technologies.

. The impact of futurefincreeses in the price of

energy will depend critically on the relatlonship of thls input w1th other

-factor inputs in. productlon . Although the issue: 1s far from

settled, recent empirical studies suggest that'energy tends to be

a close complement to capital in production, but a substitute for

labour? If these'results are confirmedAbyufurther studies, this
would 1mply that expected 1ncreases in the price of energy could- also
help to offsetting any labour—sav1ng bias which‘may~ar1se from: -

the introduction of the.new information technology.




A

However, both the direction and the strength ofnthis‘_ '

. effect need to be anaiyzed'furtheTVbéfére anY’COncluéibn-caﬁ'Be

7 drawn with any degree of confidence. Inupérticular, increases -

in the price of energy are likely to speed up. theﬁintrbduction‘

of the new iﬁfdrﬁatiqn'technology-énd_energy'may-have.différent'

-_technical'relationsﬁipé with different'types 6f1labour and'of

éapital.
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25 The Information Economy and Factor Input Substitution

,Knbwledgé'ofvfactof inputuSuHsﬁiﬁution:ié important',v
not 5nly fdf'aéseséing the'over4ali‘e§fect of-feéhnical'change
on aggregate.laboﬁr requirements, but aléo for determiniﬁg the
‘diffefential impact that sﬁéhAchaﬁgés méy have-oﬁ.Qarioas cate—
gofies:of labour. This is particﬁlafly trué.if théwinﬁbvatidn"A
reéuits iﬁ'siénificéﬁt'fedudtio#é”iﬁ the.pfiées of’sdﬁe £ypeS of a
capital éoéds,suéh.as cqﬁputers éﬁd migroproéessérs."Firms will .-
usually react to suéh‘chaﬁges Hy Subsﬁiﬁﬁting'ﬁhé‘cheapér capital
good'(e.g. éoﬁputeré) for otherffacfors. The.effect on the‘use
of the other factors will depéﬁd on’the ease witﬁ'which éuch

factors can be substituted for ‘one another. -

It appears useful, in theianalyéis‘of'the impact of the

new information technology on various categories of labour, to
make a clear distinction between information capital: (e.g.
computers)  and non-information capital on thé.one'hand,_and between

information labour and hon—information labour on the other.

This is appfopriate since the new techndlogy is likely to have a

differential éffect:on these different-factors.“‘

In this section we shall examineAsomé~pfeliminary:
empirical e&idgﬁce from.é récenf stﬁdy conductea by_the Departﬁenf
~ of Communications on the rolevof'informapion activities in
Canadian maﬁufacfuriﬁg over the 1948-73 period?# ThisAstudy

which will be completed by the.ghd of Mafch 1979, will be part of
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.Canada’S~contrihution:to an OECD_report devoted"to.the'impact

of information activities on the economyrﬁ

'»The work- of Porat in re—grouping,the-U.S.:national
accounts to highlight information activities, raised widespread

interest'among OECD'member countries.f This‘interest resulted in

. the formation in 1977 of a Group of Experts With a mandate toA

. analyse the economic and social impact of information—melated

act1v1ties and to assess the feas1bility of constructing in

‘each member country national accounts a la Porat, which would permitA

international comparisons..

" The position taken by the Canadian delEgate,

which was’ shared by many other participants in the Working Group,

was that a clearer understanding of " the potential usefulness

: of,launching such-a.massive statistical exerciseiwas requiredf.“

before proceeding any further.. In particular, it was felt that:

‘ Porat's definition ofjinformation-was too vague and arhitrary}

Hence, it was not clear what economic issues could be usefully

addressed with the accounts once the data had been produced

In response to this-concern it was decided:that, in

addition to the compilation of already eXisting data on informa~

'tion actiVities by Statistics Canada, the Department of Communi—

‘cations wouldflaunch a,study'designcd‘to assess_the role_of"

information related activities in Canadian manufacturing ItiWas'

hoped - that the study would not only prov1de an empirical test
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of the value of Porat's conceptc but'would also give some rough
estimateS'of the substitutability among intormatidn workers,
information capital and non—ihformation inputs,_following a-deﬁini;
tion similar to’Porat's. This .second objectiverf the study
appeared particularly importantvsince such eatimates of substitu t-
ability would be extremely valuable in- asse551ng the likely effect
Eclx,,{«,uu— U'F .
of changeﬁlnﬂlnformatlon capital on employment
Because of Severe data limitatlons it was decided
_that a two-stage approach would be adopted in the study The
first stage;involved,using three factor inputat'information
labour,_non~information labour, and capital. .In the aecond
‘stage of the study, capital would also bedisaggregated intov.
_informationfcapital'ahd_non~informationfcapital. Only the'first
stage of the study haa'beenvcompleted so far and willfbe discussed

_here.

lhe‘approach'used to assess the uaefulhesa'of_the
distinction hetween.information and nonfiuforuation workers
requires the use of falrly sophisticatedleconouetric techniques;
It involves, in particular, the estimation of'a’productiou.
function for Canadian manufacturing and the application of certain -
statiatical'tests~of. ”separabilitp”‘of the‘faCtor inputs. The
hypothesis to-be tested;is’that the.production proceas is better
explained_statisticallp by separatiug‘information and non-informa-
tion labour, than by treating labour‘aé'a single aggregate as is-.

often done in production function. estimations.
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Although the results obtained in this stody arevstill'

preliminary,. they suggest that there is a'signifiCantAincrease'int'

; explanatory'powerg(from‘a Statistical-point of “view) when.afdis-"

tinction is made between information-and non—information labour.

"Moreover, there are indications that further improvements are likely

to be obtained when the distinction between information and non—

information capital is implementedg

The preliminary results of the study are also note-

worthy with respect to'factor:substitutability.» Although-informa—

tion labour and non-information labour are close substitutes in

prodUction;'informationilabour is aicomplement'to machinery and’

‘equipment, whereas non-information labour is a substitute. . Confid-

ence in these results is strengthened by -the fact that they are

consistent throughout the entire 25‘year period. Moreover;ftheirf

.remarkableaagreement'with the results of a study of U.S. manofactUring.

in which a distinction is maqe between production and non;production
workers is alsoﬁinteresting? The sinilarityfof'results between

the twovstodiesfseems to;point to:an:inportant stroctural_eharaCf”
teristic in.manufacturinénwhich is not captured when labonreis:

treated as an aggregate.

- An important implication‘of these resultsfis with
respect to the impact of a change in the capital serv1ce price on

employment., They suggest that a fall in the relative price of

capitalvserVices may stimulate:the demand for
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: iﬁformation labour, and reduceftﬁe‘demand for:non—informatioﬁ
,_iabour. Such a-chapgé in price, which céuld:ﬁe caused.By technéw
logiqal progress in the capital good'induékries, will:iead to an
- .increase in the proﬁortion of informationito'ﬁon—informaﬁioﬁ

labour.

Thésé,resplts appear-consisfent wiﬁh éxpefience ove:,}“
the 1948-73 period:in'which”a'largé increase in the propbftioﬁ of
"‘informatién labour has been experieﬁcea.- Clearly, a distinction
between information and non—infbrmation caﬁifal wouid increase
significantly_our understanding of.the.process and enable qs.to
traék down more_precisely.the:impégt of techhqlogical:change in

information capital ) ~ (such as computers) on employment.

' However, even when the second part of this study>ié cémpleted,
major gaps willArémain in oér underé;énding of the impact of ﬁhe
“new information technology'bh employmeﬁt sincé the inf&rma;iqn _
laBour group is itself toé aggregaté, vIndéed, séme categories of
information wérkers_(e.g. computef progfammers) fend'to be complemeﬁtary,

to information capital: On the other hand, other groups among

information workefs, suéh as clerks and secretarie%,ére likely

to be subsfituteé.'However, we caﬁ oﬁly;make éonjgcturesvat this
time since there are limits to the substitution process. Advances
in usef-briented soﬁtwdre will ‘increase the.acéessibilityvof
computer -to non—programmer information;workers;, This may cause é

substitution of non—programmer information workers for computer

programmers. It 1s clear that a more detailed analysis of all these

- ..
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issues will be required before a more.definite assessment can be

achieved.. However, some analogies can be drawn from available
empirical evidence pertaining cd the introduction of third gen-

erétiongcomputers.This will be discussed in: the next section.
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2.6 The Effect of Computers on the Demand for Labour

‘Although very iittle,empiriqel evidence exists eo far,
on the impact"of microprocessors on employmeht, some inferences
ean be drawn from some of the etudies'which have Beee made ih
recentAyeare‘dn'the effect of third generation computers on -the
demand'for'iaboer. The discussion will foeus here dn:one of the

' ‘most recent of such studies published by P. Stoneman in the September

1975 issde'of the_Ecdnomic Jdurnalgﬂ 'In this paper, the author,-takingy
the U.K. es ed‘example,'first cdmpafes'a,highly eoﬁgdterized economy‘with a
non-computerized economy in order to assees the longer eerm‘impact
of the introduction of thifd generation cqmpute?s Qe”ﬁhe demaed
for labour. In the  second bartﬁof the study, Stoneman anaiyzes
the changes along the transifidn pa;h, as the economy approaches

full computerization.

"Tbe datadUSed in theepaperIWere'obfained frdﬁ,two
surveys of computers in offices conductedin 1965 end'1972 by the
British Ministry of Lebeur (1965) and the Department of Employment
(19?2). In the 1965 surveysestimates were made of the entire staff

which would have been required to cope with the expansion of

"business if EDP facilities had not been. avallable to deal with 1t
and of the p051t10ns which were actually dlscontlnued as a result

of the introduction of the eomputer._ These figures tend to

over —estimate the manpower displaced to the extent that they include
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work that Would not have ‘been done”withoutva computeru sHoweVer
this effect was judged to. be small and 1gnored 1n the analy51s.- In -

the 1972 study, managers “of those 1nstallations that had a. computer

for- more than -two years were asked how many addltlonal offlce workers‘
. would have been;requiredwto“maintain~the level of business without/the

~ computer.

'Information'on'jobsocreated;bYaEDPerelated;activities~was-

~also obtained-from.the.ComputersfinfOffices'Surueyg; MoreoVer, data on -

- -labour usage in computer construction were obtalned from the: Census of -

Production as well as:data‘onaiabour usage'in;office machinery construc~

- tion, to account for the replacement‘of office machinery. by computers.’

The'resuits'of the -analysis suggest that: the net labour
saving which would have resulted from.fuli computeriaation:in%l970 (as.

compaired to non-computerization) amounted.to onlj.0.87upercenthof'the>1

1970 labour force. This is“based on the_assumption'that about 72 per

 cent of-machines at that time were produced in the U-Kfif

If these estimates are any indication; the_potential_impact

-of third generation computers on employment has been minor to date.

Moreover, it is"worth-pointing out that as late as 1970 only554_percent

_of,the_satiation stock of third generation'computers-Was;installed, ac-

cording to Stoneman's analysis.. Consequently, the actual effect was even
g ys quently, the actual eff

much smaller than'the'potential effect.

‘Stoneman turns his.attention-in the second“part_of>his paper

to the estlmatlon of the actual effect on labour demand The‘results'of‘

.the analy51s suggests that up. to the mid- 19605 the computerlzatlon process
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was creating more jobs' in the U.K. than it was displacing workers,

because of thefhigh rate ofldiffusion;. After’ that date the 1abour savings

tends. gradually to dominate, as the dlfquion rate tapers off. Stoneman‘
estlmates that by 1978 the net labour sav1ng effects should amount ‘to about

. 250,000 JObS or about 1 per cent of the labour force.

impact of computers on the demand for ‘labour is small and. 1s not even likely

" to be large.

As the author admits, hls analysis is based on a number of

He concludes that the '

heroic simplifying assumptions, particularly w1th respect to -the heterogeneit

of computers and their uses. Consequently, we are warned that the_results

‘which have been obtained should be considered as order of magnitude only.

that the British experience cannot be transposed to Canada w1thout qualifica

tion. Flrst,of all the 1abour creation resulting from computer construction

is likely to be smaller in ‘this country than in the U.K.

Although St‘oneman’s results are rather enc'ouraging, 4t is clear l
Moreover, because '

of . the branch plant nature of the Canadlan economy it may very well be that

same job creation in computer usage has tended to take place abroad in the '
headquarters of foreign—owned companies, while the job losses take place in l
Canada.

Finally, Stoneman § analysis only applies to th1rd generation computers
and does not address the :melementatlon of m1croprocessors whlch can be expec el

to have a dlfferent effect on labour usage and labour sav1ng. The labour re-

qulrement for the construction of microprocessors is crltlcally affected by

chip technology. The proportion of bought An - inputs is probably higher for

microprocessors, and their source is pretty much restrlcted today to Silicon

Valley.

U.S. and may be qulte small

1
|
Hence the labour creation component is probably- concentrated in the l
ut because mlcroprocessors encourage decentra—

lized processlng, it may well be that the job'creation component of m:Lcropro- I
~ cessor applicatlons w1ll take place in Canada instead of abroad,. as was likely l

_'the case for third vonerntion comnuters.
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. which are available to date on this subject.

2.7 Summary of Major Findingsﬁand Conclusion

There are a’ number of - broad conclusionSwhich can be .
N Lot :

:'drawn from this . part. of the paper.v They Pertain to the 1mpact of

: the new information technology on employment in the short and the long

run, as Well as ‘'to the interpretation of the empirical findings

First of, it appears that we can reJect with some degree o S

f of confldence the proposition that . the new information technology will

W

: ineritably lead to permanent and massive unemployment both on the ground

that it does not necessarily have .a strong labour—saving hias rand " that

equillbrating adjustments in- the production process. will take place ‘:‘

:through factor input substitution and capital accummulation over . tlme.

However, serious dlslocation can nevertheless take place
: toum s
in the short and medium ter 1f strongly labour-sav1ng applications of the

new technology are introduced very . rapidly and if adJustments ‘are sluggish

Whether this will actually take place will depend on the speed

. of diffusion of the new technology, the’ speed of adjustment mechanisms

."as well as on developments not directly related to the introduction of the

new technology, but which may be expected to have a strong impact on :

‘employment,.such-as business\cyclevfluctuation,Achanges.in‘consumptlon '

patterns or further significant increases in.the cost of energy.

The empirical evidence availlable to date is;rather-limitediﬁ

‘but tend to suggest that up‘to now:the,introduction# of:computers'has“
‘only"had a minor effect, if at all onlthe,demand for labourr‘;However,

significant-changes in. the occupational distribution of'labourfhasétaken;
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place and it can be expectéd that the new information technology will

have a different effect on different occupational'groupsf'

' Further.feéearch is‘?eqﬁired_to'detgrmineAWhether these -
preliminary results-based-essentiaily on:the introduction of segbﬁd,.
and third gengratiqn?cohputers éan be'extended‘to'miéfoprbcesSoré;f
,There are reasons ﬁo believe that this méy not Ee?thé case, Moreover,'
. there 1s a distihcﬁ.po;sibilify th%h thé‘ﬁegative'ihp;ct'of-computérs
- on employment haé been so small up to now that it~has.ﬁbt been detecteai

by the rather crude methods which have been used in estimating this:

effect.
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‘o

E}.\ Introduction =

Technology has played a cruclal role in man's efforts

. 1-: \\Lf"; +o LOn#mue Ho de seans 'H'\f c‘rerf"bﬁ“-/-;f
to 1mprove hlS standard of llVlng and ke S : :

: future WmmmW

fccknolnqy (e\a4nve|/
pascAhas been qhaaﬂ%gmw' 5

\c..,lfCL_

D .,t‘b?‘\“.-nsw&

mim unmalleable Wémﬂm% Man has had to.

'adapt to technology for these reasonms.
m:gy' U'Cf\tl*é‘v‘ 1-‘ L hu\/C,. I'IC'{ new!
s . wyreTywe entered an age ‘where technology is no

.'Ht’ult't/'?(‘, (lf\’e

longer scarce; an age'where man can intelligently'choose’how ‘he

wants- to live and can then deyeloo the~technologyvfor designing

' this society? If this is the case, it means that signigicant changes

are in store for the way our society.operates,\economically_socially

and politically.

In the previous sections of»our paper,fwe examined the

‘increasing role 1nformatlon and 1nformatlon technology is playlng 1n 4A<,
tmd 4he postible imoadt ¢n pmplv],.wwf
.Canadian economyA In this section, we w1sh to
Are o Pen-to - R v U

¢y? cholce5Q§ Canada from/soc1al economlc and . polltlcal perspect1ve$§ lh ,m,luu@'.

CuW tcbf‘ cedat

Qm will examine 1ndustr1al development pollcy 1ssues, economlc and

social . pollcy 1ssues as well as international issues. snﬂ-@ha-§m¥EM9f
S whad $JIR‘L(")I€J Can b aele pled by
gusuqmmmnmb.ln an effort to assesslmhmxmhmmuﬂa Canada hmp and examlne ldhu*'
+
re R

thx,pollcy 1nstruments e& its dlsposal for maklng choices and. ach1ev1ng

social objectives in_the-information economy.
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Tacl Loed A ' fcla/(_:l a“’wl,””
In twdty paper we have observed that eg» 1nformatlon G
(’Nlrh)l'!‘;/)'

uﬁxmmnnnuzy play@ an(important role in the agrlcultural manufacturing and

: ) iddcduetro
services sectors. These sectors are also. vulnerable to’ the 7. of electronic
: technology which is at the heart of the 1nformat10n process.

Q'\t( '
technology promises hlpher PmoducLivlty’q?j higher agn;output for these sectors

Because;this

1t will offex benefits to producers and to the whole economy if this is diffused

optimally throughout the econony. A second force whlch wrll ‘cause this

S,nce_

dlfoSlOn or this push is that of 1nternational competition¢ﬁﬁﬁiiﬁﬂﬂﬂﬂﬁa Canada
= demegirc

has an open economy am&gzzkﬁmmﬁeﬁma economic aCt1Vlty i1s . highly senSitive to

Canada's comparative advantagc.

to the use of market incentives to promote dzrvgnnnmgﬁm&..

df:f:ﬁﬁ‘s’i—d‘ﬁ::’-p‘r{::‘c_e_‘ss. lhmmmm@amzﬁmmwﬂmfﬁn TER ﬂ(‘hlﬁe

Wewever,
The governments of several western countrieskincluding Japan are

pursuing policies which directly or indirectly promote industrial development
in and related to:the information‘technology'sector. tThese countries'use tax
incentives to_stimulate investment, diminish risk, promote research and:

development and attract foreign'suppliers to establish within . the domestic

economy. Some pursue tariff protection and government procurement poliCies

rmake wse-cf

while many pugsﬁe education and ‘exchange programs designed to diffuse knowledge

‘and awareness of this new technology. Choice of policies'would appear to

depend upon the specific developmental strategy of each country.

Canada must also examine its role in the information industry
.itself. We have observed- the strategies of the governments of France, Germany

and the United Kingdon in fostering the development of the data processing

industry through~the manufacturing of mainfumame computers. -We might also ask .

" ourselves what prospects Canada has in this regard Canada, as other countriles,

would appear to have scveral ontions. First, Canada can develop a hardware

industrv, it okemsonmd oot 26 Shea ! | e sbe SRt et s Second, Canada
. i
anehwotey St‘“wu((_

o , s : . . ’
an specialize idqhardware and ﬂiu@mggg nppllcatlons for large .or small

Generally speaking, Canada's economy'is best suited
the lnr\ow\hcr\ and ((\FL“,(,,,\ of {-%es i-eclmelt;jj
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o schoms ¢zx the domu;tlc and forelr'n nmrkets. ) 'th rd, ,mmda can pur<;ue a "
l 'strategy-w‘nich emphasizes t[_le'role'in_fr'as‘trpct':ure will play i_n tlieginformation.'j
‘economy. n e o S P e SR ; bremrn
. . .ef '“\ea,g §+rn“-u‘1c.\. . :
o tt&ﬁ:mammm ']he Second and thlrdc;hmwoihld appear to be % the mhf
_ S Hawever '
'Ja-ruﬁlc frchanada%m:}mmm; ARz , Canada mus t recognlze her st:reng,ths and buil

on them in such a way that it takes maximum advantage of natural‘linkages
in the economy. Wanv of - the 1nstruwents suggested above. such as. tax'

.incentives for investment and R&D,. educatlon and- procurement pollcy, are.

3 oA

'Recen't:‘ ‘de\}el‘op‘meets in 'cemﬁuters .and comm_enica.t'iAor’is- pfbmise .t;o
b.ring‘ .‘t-:o‘ the _consumiing public and Ebueine‘es % aliice. t:he ben'efit:s. ‘of.' immediate
aecesé;;o a large variety of ‘infoirAm.atieﬁl'..serviee_s suc_:h_i\a_st pub.l‘ishingj,i.l.ib"ra.r:y.
' : oo servicee , nlews s‘e.rvices.,is_tock me_rk.et- quo\t:at:i.ons ‘to. n.aiime a few.. fIn"f t:he very
| | near futufé% Canada will wit:nesis: the develoéﬁeet of.in.fo.rmatioh'.eevtw_erks .
: acc_eésible thrduéh eéble, teleplwne énd. radio. ."'I'\hese'.:ritet.wd-r‘ks‘wi_ll' en._‘ab:l_e _
eitizens -and ofgani'eetioﬁs to acce._ss lqroe daté‘bveses ‘oflpublic anc.l.‘_..privete

I

information. i'Information suppliers would be able to sell information at a

i

1

l _ .A : _p‘rice ‘to an: int.:ermed.J_'.a‘rAy.wh_e wd.ul'd then xﬁarket it f:o the .eust:o_;ne;:."'. Other
types of services will avlsoi be @ available such as ber{lcin'g ‘a.n.d postal:

' sa:f\'iees and educational an_ci enit':ertainmentA se-rviees..‘v T’}{e‘gevernmeets.of sel\"/efa_l
_EuropeanecountrieS'afe currently pursuing merket trials te detérmipe.the_marketqbiligy}
' . of such-_serviees: as these and the reselt:s' to dete 'are e.ncou_ra_’ging.:

| | ’l‘lie imfninent intr_odeetioe' Vo'f new se'rvi.ce_s such as these ca%eefs"

one te axxk reflect on.. L‘hei;‘ pot:.en't'i'al’ to ‘displace:Or 'ef_eate emnl_eymeet. It

raises M questi.ons es to .t:_he 1mpact§ of sijch en emer;zi.ﬁ;.z. induéfry B‘oe the

older industry it replaces. | !Jiil tiia es-tablished induét:]‘:iee edape;-':to. t;lie ‘ne.w o

l o ' technology or will they be destroyed by it? The market structure of the
' existing industries could be radimeslly-altered . if the transition is very great.
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e ender ' POHLN'S I(" ((:!U(\_. _suu\ r((!lu/ui
Thls causes one Lo GREsHgs VIGCh@f?%Békﬁﬁéns can be.de inned Sompst

while
xamnﬂ"mma Laklng full advantnge of market forces.

Information tachnologv Jq a force which, 5&5& affectlng

and decision .makinp processes themselves
A k] y

. _ - , _ oy
industry. These effects are speculatige at
|VC,6.‘{I‘V€ly lrapo I'{(II('{ cnes . €‘£(‘f'(f‘ u_:,‘“
two Gﬁﬁ;&EﬁEﬁE@agﬁai One @aﬁﬁggmﬁii tend to

scale and tnerefore represents an important

well as fo Nerace’
barriers to entry as n*khm 2

production

can tranéform the whole structure of .

this time but we can identify fEe
cteate or, destroy economies of
factor tending.to raise or lower

'decrease competition. This set of

forces could lead to extreme economic concentratlon or it could dlmlnlsh it,

{l" .S(rﬂn/{ ”'\/’lr"/ Cowld lJf--

B R T e T A S PR TS T £ O centra117e .or decentralize. economlc

activity. at the corporate and industry levels.

1Tnis'$=t would tend to aggrvavate'

regional dlsparltles .or to diminish them. These

Yo be Considrrec

important factorgkln develoning an industrial strategy. for Canada.

- relatively small economy, distributed over a very large geographical area

would appear vulnerable to the forces of increased economies of scale and
~ . C . :

centralization.
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; "Employwent, Pfoductivity'énd Qutput

. : o beiu'*en,v
lhere is. an apparent contradlctlon ggﬁ;hgg;gg;;nmggﬁ

, ' %ke Loncern €Kﬂf{mﬁxd b) nwwwv. TAhe T
mammmmhgp, on the-one hand, & > q vy

: will. cause « d’t‘fli"'.""
the lncreaslnb number of workers in the 1nformatlon sector ,cuusty

Aengvrn u’wu{ of /l\\ _
on the other, 5 the lmpact on productivity. Kmngéﬂmngsxgaa infor~

m&tion'technolbgy.' Both could be oecurlng slmultaneously if
structural shifts were takiﬁg,plade wipﬁin the information sectef
with prodpctiVl;y_increeses'eomlng.ffom*the intfodUEtibﬁ»of:iﬁfof—
mation technology end proéuccivity'decreases churiné ie'comPle-_
mentary aepivitieslpf‘é;eas,net directly oreeerréntly‘affeeted By.

thiS‘technology. There is widespread egreemedtythatlthe intro-

duction of. new technology has increased‘productiVit&xand'output

both in quality and quantity in bankingzand.businéss‘generally,
In a time of high inflation, this isfparticularly'imﬁortant for
it acts as a force to diminish the*effects_ofAinflation,on iﬁdiyi—’

duals and businesses. Inflationary~and_cdmpetitiéﬁ'forces“ih the

~‘economthillfegceleratefthe.introduction of new:teéhnology;"We’

might ask:ourselves if eccelerating this-difquioﬁ“ﬁroquS is a

- reasonable goal ofsgovern@ment)as an instrument for increasing

productivity and improving the~coﬁpafe£ive deaﬁtege»ofﬁcenédien
iﬁdustry} This has already been'&ieCUssed previously under theA‘:
industfialAdevelopment iesueé; 3In-this section;>the\s§ecifie

goél of increeeed productivity aq&(output:isEone which ie geﬁerally

accepted as a legitimate responsibility of governement and one

: ‘ . o : e -
which government pursues through fiscal and mondtary policy at

’ . I . .- ]
the macro level and the provision of indentives at the micro level.

We have seen that, contrary to the views of many, -

4permancntly hlgh levels of unemp]oyment are unllkely to result” from
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the tran81tions toward informatisation occuring in the economy but

Nevertheless.
that serious temporary dislocations aro4poss1ble depending upon

vale ;
the sats@s of 1ntroduction of new technology We have also.suggested

the use of policy instruments to accelerate the diffusion process

in order to achicve such goals as higher productivity and output

as well as to remain competitiVé with our trading partners.
Should this strategy succeed, it-could result in serious disloca-
tions  in- employment, however, and unless other policy 1nstruments

were used to minimize these adverse effects, any gains made from

increased productivity could be lost. What instruments are available

to ensure that the transitions in labour markets'occur smoothly?

i\\\“Onf {he . . are . ol .
mégﬁgﬁgﬁzznmst 1mportant instruments & education smmpris

SCREMeES
e incentivegldev1sed for labour and industry. Retraining

programs could be prov1ded from public- funds. 'Incentives to relocate

could be dev1sed and educational programs could be developed to
help overcome the adverse psychological effects of job and career

change. There is an enormous latitude for -using tax incentives

“aimed at business and industry’for providing onethe—jobvretraining

programs for those whosé jobs are in jeopardy. Finally,vit will
probably be the responsibility of government to ensuré that displaced

workers are reallocated to the services sector of the economy and

that jobsfarercreated to absorb these. 'There is a potential that

the services sector, particularly the personal health and social

e , ) : ] . .
segmants will absorb much of the dislocation.
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and Commerce makes several policy. recommendatlons based: on a survey

and sklll‘requirements~1n Canadian 1ndustry,_ Heimakes the follow1ng

, ) ; 4he OeF”(h‘\&quc.
Stephen Peltchlnls & in a report toAIndustrj, Trade

technical

“he conducted on the effects‘of gm1nnm&agﬁaui change on educatlonal

conclusions: |

"...for the near future organizations. anticipate.
that .60. percent of employees will require an
increase in technical knowledge-(as opposed to.

only 18 percent in the recent -past)....considera-
‘tion should be given to the' question of ‘government

participation...in retraining programmes....People
with high degrees of specific’ technical knowledge
are poing to be rendered increasingly obsolete:
Therefore the ability to grasp new. ideas and

'fleylblllty to adapt to new knowledge are paramount
; requirements....it is- recommended that governments

continue to place educatlon high on the social
policy priorities ‘list....An investigation should be .

undertaken to. determine the reasons for the decision:

‘to opt out of fundamental research (in Canada).....
It is reCommended,’therefore;,that government
‘initiate consultations with industry and the univer-

31trcs for the purpose of developing a,series of. pro-

‘grammes for intermediate and high level mauagement
‘personnel, to be offered continuously at a number of
'<1nst1tut10ns.
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2.4 Socinl and Culturelvlssues'-
There are thoee whokview_the_interaction ofntechnology
and.society asvone.evencually leaoing:to'cultural‘dlsaster unlle
A ‘
@thers takt a: Utoplan v10w emph33121ng those aqpects of - technology
whlch lleraLe‘man from undeelrable labour and prov1de h1m with
the freedom and. the means:to choose nnd design a:society whicn
harnesses his‘most‘creative energy; iThenformer enphasize the
de—humanizatlon-of'man'caused pyja world;lncreasingly domineted
by machines. They:ooint aleo totthe increésing'Vulnerability of
“society to_strikes,,sabotege; invaslon oprrivécy;'informatiQn
overload, aliénation:and~$tress and'suégeSt asfevidence the
increasing nUmter of individudls wno'are'yoluntarilylgpting out”
of society. -

of

The optlmlsts empha31ze the p031tlve 1mpactAtechnology
on society such.as higher productivity,foutput and wealth,'increased
'leisurefandethe oursult of more creetive endeevorel '?ney'belieye
in man's abillty.to'control and_shepelnis eociallsyeten}

A léess- extreme 1nterpretatlon of these two views can

driven .

be descrlbed by. the bellef in a technology q-mma ‘future and a

JTIVH\ , dfl\/t’n P
'pollcy %ﬁ”&ﬁ& future. A technology dﬁﬁmﬁ@ future reflects the

_ ‘more pessimistic view that man is dominated by'technology'and muSt
. L . (Jfl\/h\ .
. submit te 'it. The pOlle crwsEm future reflects ‘the ‘more. Optlmlstlc

viewvthat‘man's future will be‘decided by himself on the*basisyt

of informedAchoice.f In the latter view,:our_democratic syStem;of'L'
egovernment has an imoortant role.to play in'determinlng tne kind-

of future we WantAand how}we.will use~technologyytotachieye.1t;

The .information economy would appear to have an important role to
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) play in this democratic process. “As. well, there mdy ‘be q;important"

-role for private and public policy making organlzations as well as

for 1nd1v1duals 1n formulating problems, educating the public,
gathering information and implemcnting dec151ons which. make our
social system trply.dcmocratic.

The emergencc of. the 1nformation economy and 1nrormation‘
nmn7 cther .

‘industries ralses wREITIIED: social and ‘eultural - questions...In a

eociety Which'is}'information~intensive,.access to.this information

jbecomea an important poiitiCai:queation for thisjcould be a torcev

to create as well as to diminish.sociallinequality in.the‘same way

that emnloyment and opportunity creates wealth and income equaiity.
Ao inlecenalien ‘ »

Wlll accesa«be regarded as the right of every 1nd1v1dual°, Will suwen

access QﬁEﬁEﬁEﬂ@Eﬁ&ﬂﬂ-be priced and if 50, according to what

rules? Will the quality and accuracy of 1nformation be important

enough to limit its-utility? _Will privacy and security-aspects.A

‘cause:concern to society? Can the rights to information property

be orotectedjsohthat those.prodncing and‘suﬁpiyinétinformation can
gain remuneration for theiriefforta?- How effective will copyright
lawa:be? None1of'theeehﬁgueetions_can yet bgtansweredf However,
they#pose.ultimate_questionaArelating todghe controi and regulation
of'information.in_the_ecpnomy. :Although_freegmarhet’forces wonid

appear to be performing the‘regulatory functions satisfactorily

~currently, there is_little'doubt that Canada, like other nations,1

will. soon. have to dévelop an information policy which addresses .

~these»probiems. )
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2.5 International Policy Issues

Canada's. economy.is an open.economy- dependent on the’

export of some 25—30 percent of its'gross'netional product. Canadé's‘

COmpetlthL advantabe would deterlorate rapldly 1f other tradlng

nptlons were .to achieve too great’ a lead.in the developmcnt and
. [rl('(.r‘lr’l [ ’ . . ’
applleatlon of NCW  ErEcoTREEsIm. - Leehnology The results for Canada

s

would. be a deterloratlon in gks standard of 11v1ng Other industria-

lized nationsfin thezwest,and,Japanfareﬂpursuing polioiesﬂdesigned,,u

to maintain and .enchance their eompetitive position.7 Should

Canada do the same?

Canada would appear to have little choice but to pursue
those polieies'which can maintain its competitive~position in inter?

national markets. This is partlcularly true in the resource—based

Pc»s#ss(,m 75 c/e'/'f'*

industéies»where Canads alreadyu' of,eompara—
tiVe advsntage. At. the same time, Canada should reflect on'those
sectors of industry in which a.comparative advantnge.could_be
developed byAadopting'neW'teehnology and.providingfineentives to

domestlc and forelgn suppllers to establlsh w1thln Canada. This

is espec1ally true of manufacturlng 1ndustr1es. If new technology

Llenemres ’
reduces the eEnies of seale in eertaln manufacturlng 1ndustr1es,

for“example3 ‘this could prov1de Canadlan 1ndustry w1th_an unusual

’mﬂcupﬁ(0ﬁ12r4{lvc Pesidicn AN o ' S
opportunity to_ﬁmmzznznzﬂ%hnﬁﬁzn-1nternatlonal markets. In other
industries, such as main frame computprs andAtelevision sets, there
would appear. little opportunity to_improVeVCanadais prospects for.
international trade.

OMmErging f '

The ﬁEEZiﬁﬁ»lmporLance o 1nternatlonal data networks

is- a major concern. to- 1nddstry, governments ‘and 1nd1v1duals in

many countries. Besides earrying confidential and private»infor—

mation concerning individuals, these networks carrytdatafwhieh7sre'

if e B I “umganuuggwnnﬂunéu*ﬂWx-‘"“““uMMﬁummhﬂhEﬁ%ﬁ&ﬁﬁmﬁmﬂﬁmﬂmﬂﬁﬁmﬂhmﬂ&mﬁnlru
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becoming of increasingly economic importance: - The domestic

economy benefits.through~theﬂprodUction, processing}'distribﬂtion

" and consumption of informdtion.; When.data'processing services

. are imported, they dlsolace the employment of domestic’ resources
o : Jheiefer e

such as 1abour, _Lmoortlng such serv1ces 1s4equ1valent to

llmportlng unemployment.. On the other hand; where the»forelgn

‘ suppllers offer a. speclallzed and more economlcal serv1ce to . the

.domestlc 1ndustry, this beneflts the domestlc economy _ ‘The danger

‘to the Canadlan economy is that hav1ng such a large proportlon of branch:

plants of‘forelgn flrms, these may,. as a matter of pollcy and not
of economlcs, have thelr proces51ng done outslde Canada/thereby
'deorivingfthe Canaoian economy of‘these benefits. This has already
caused concern to governments‘especially those-in'Europe}wheref

‘_regulations“areibeing considered to control ‘this flow.
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~The ‘Canadian economy .is” gradually belng Lransformed , g . I

COHClUSiOHS

1nto an. information economy on which a greater proportlon of the
|n(l\n) .

labour force a“xd,\of all economic actlvity w1ll depend to an- 1ncreasing- : l

degree. Although reseurc‘h efforts to measure the exten_t‘ of impact are - . |
B = o | R o !

by no. means complete, there are signs that'the concerns of many that . . o '

the trends kwormram may gencrate hlgh levels of permanent unemployment , l H
However na ' ]

. v 4
are not justified;g lopdpm®, temporary, employment dlslocatlons %ﬁﬁi{.

Hedure o€ lﬂk‘!’mahdn“""cf\'\(,[(u\/, its rale of m(('u/o'n mm/ en
occur dependlng upon the wxumrmedrrani : i

Publlc policy 1n9truments are avallable to mlnlmlze any adverse

effects, however.

| | B
We heve al-so conclnded that ’C'ana.devmill."havj‘e‘no 'alterna—-?_ - -': l |
tive but to adopt approprldte measures dESlgHEd to harness thls
technology if Canada w1shes to malntaln hlgh 11v1ng etandarde and
to'maintain,and improve-its stendards_of internationa% competif

tiveness.

The longer term,consequeneesrof'the‘”information

revolution" and the "microprocessor revolution' could mean-unusually
great opportunities for business and individuals to improve

‘ ”\ﬂj
Canada's standardgiof llv1ng but I also pose@ a serious.challenge

employment transitions are achieved with a minimum of adverse

affects. The question of the extent of govermment involvement in

the transition perilod will be the subject of intense debate.

to domestic. industry an_d governments to create an _envir_onment in whieh .
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