GAMMA

UNIVERSITE DE MONTREAL [J MCGILL UNIVERSITY

QUEEN

91
.C655
G76
1980
v.8

INFORMATION SOCIETY PROJECT PAPER NO., [-8
EMASE L1,

TELE-INFORMATICS, PRODUCTIVITY
AND EMPLOYMENT: AN ECONCMIC

I}TERPRETATION,

Yves Rabeau, Ph.D.*

GAMMA(Université de Montréal/
McGill University)

Suite 210,

3535 Queen Mary Road,

Montreal H3V IHS

APRIL 1980.

'ves Rabeau is professeur-titulaire de sciences &ccnomiques. Université
le Montréal. He holds a Ph.D in economics from Massachusetts.Institute
if Technology and is specialized in macro-eccnomic forecasting and policy

tudies.




l 91
C655
GAM MA | c76
UNIVERSITE DE MONTREAL [0 MCGILL UNIVERSITY & ﬁ.
INFORMATION SOCIETY PROJECT PAPER NO., [-8
BUASE 11,

(£:>

ELE-INFORMATICS, PRODUCTIVITY
AND EMPLOYMENT: AN ECONOMIC

INTERPRETATION;//
B [
' Yves /Ra ’ai/ Ph.D.* Lbrary Quec
/ o | SUt 201908
Fir
" B :l”. o ! e Cah ‘
GAMMA(Université de Montréé]/ : ‘“:;“Q een |
McGill University)
Suite 210,

3535 Queen Mary Road,
Montreal H3V IH8

APRIL 1980. |

*Yyes Rabeau is professeur-titulaire de sciences &conomiques. Université
de Montréal. He holds a Ph.D in economics from Massachusetts.Institute
of Technology and is specialized in macro-economic forecasting and policy
studies. x

COMM

[CATIGNS CANADA-

JAN

HETARY — BIRLIOTRRGUE
A







-

"UNIVERSITE

IAGAMMA

DE MONTREAL {] MCGILL UNIVERSITY *

PAPER I:

PAPER 2:
PAPER 3:

" PAPER 4:
PAPER 5:

PAPER 6:
PAPER 7:
PAPER 8:
PAPER 9:

PAPER 10:

GAMMA INFORMATION SOCIETY PROJECT:

'PAPERS AND REPORTS

The Micro-Economics of Information. Structural énd
Regulatory Aspects. (J.Bernstein). ~GAMMA: 1979.

Macro-Economie de la Société Informatisée. (R.J.Bernadat) GAMMA: 1979.

La Poussée Technologique et les colts unitaires décroissants
en télématique. (J.Louis Houle). GAMMA: T979.

Public Policy and the Canadian Information Society.(P.S.ande]])GAMMA:

: 1979.
Social Implications of the Information Economy. (E.I.Fitzpatrick-
: R Martin).GAMMA:1979.

Research and Development in the Infofmatioh Sector of
the Canadian Economy. (Rﬁwi1ls), GAMMA: 1979.

The Information Society: The Issue and the Choices.
(K.Valaskakis). Integrating Report on Phase I. GAMMA: 1979.

Tele-Informatics, ProductiVity and Employment: An Economi ¢
Interpretation. (Y.Rabeau) GAMMA: April 1980.

Public Acceptance of the New Information Technologies: The
Role of Attitudes. (W.L.Gardiner). GAMMA: April 1980.

Industrial Strategy and the ‘Information Economy: Toward a -
Game Plan for Canada. (K.Valaskakis, P.S.Sindel1) GAMMA:April 1980.




-

IAGAMMA

N ; o - T T L

" UNIVERSITE DE MONTREAL (J- MCGILL UNIVERSITY

TABLE OF CONTENTS

———— e

Ppreface: ¥.Valaslalis

o Télématics as a Surce of Tchnical Progress:
General Overview of the Debate.

[I. Capital Formation, Growth and Employment.
2.1. The Current Situation. |
2.2. Télématics and Economic Growth.

2.3. Short-run Adjustment Problems.
[II. Production W%nctions; Information Capital and Productivity.
AV Empirical Analysis.

WV Conclusions and Recommendations for Further Research.




-

- e W S S e DN G G A S S BN R N S8 W

ImcAMMA

UNIVERSITE DE MONTREAL (J MCGILL UNIVERSITY

PREFACE

Pro fesson Yves Rabeau's papenr on "Teze—fnﬁonmaiicé, EmpLoyment and
Pnoduéiiu&ty" A5 one of the background studies pnbduced in the context
0f formubating alternative indusitrial strategies fon Canada in the
face of the Information Economy. The GAMMA Inﬁonmaixon Soc&eiy Phoject

is now proceeding into its Second Phaée

The Fiust Phase, completed in April, 1979, identifled the umo"u/.s
6actoné ZeadLng Canada and other economies into ithe "&nﬁoﬂmat&on age"
In pa&tccuﬂa& three scenarios of an emerging Infornmation Soc&ety wehe
dep&cted as possible in the medium-term. The §ist emphaéized the
max.Lmum ihie&connécixon 04 compute&_and-communicaixon technology,
(Té@émai&que).' The 4econd exploned thé po&éLbL£L£g<oﬁ a degent&aﬂized
stand-alone technology Leading to 'private dnformatics " (Pn&udtique).
The thind hoAiuﬁated a move towards an Anformation agé favouring Low

dnd_inienmediate ingornmation technologies (The\Rejeciion Scenario).

Phaée 1T of the Information Sociely P&OJect now 4n progress, exp@oneé
the &mpﬂ&caixoné 05 these scenanios in various 6&eﬂdé Two annchaﬂ

foci onient ihe neéeanch. The ﬁL&At underlines the importance of

-+ Andustrnial strategy and of enhancing Canada's competitiveness in the
globat Inﬁonﬁai&on Economy. The second focuses on s0cial costh and

benegits and adopts a more noamative value-oiientated pnobﬁémaiique.>

This study Lies within the st focus.
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Progesson Rabeau's paper is an ditempi at interpreting the ieéhnoﬂogiaaz

changes within an economic perspective - a pnedequiéite to any Andustrial

stnategy. As Auch,-the thhust of the work is not pnimaniﬂg,empiniaaz -
no newiéenies of data have been compiled - but ndthen Lntegnaé&be and
evaluative. Professon Rabeau interprets the available Literature by
helating it to the dominant ghowth-patterns of the OECD economies in the
poAi?wan peniod.' Two.meonidntvaoncﬂuéions can be deﬁived from this

analysis which have obviows policy-Limplications .

(1) Tele-infommatics (oh telematics for Ahohi ’whiah nefens 0

the aonﬁﬂuenae of computer and telecommunication technologies) gene&ateé
a new challenge *to ihe conventional Hannod Domar-SoLar model of economic
growth. Whereas the expansionist view of the HDS model suggests that economic
‘gnowth will Ain the Long-run be balanced beiwéen capital and Labor (L.e.
iechnoﬂogiaaﬂ.ahahge Wwill not cause massive diéempﬂogménil, teZematLé5
suggests that this may not be the aabe;' ALthough, theoretically, capital
deepen&ng i85 eventually supposed to create jobA this dAAumeA that’théne
ate no Z&m&iz to Qﬂowih In fact, K&m&i& do QXAAI and may be caused by

enengy or resounce Ahonxageé poﬂﬂuilon—aonéiﬂa&nié the 5a&£u&e 0f the
demand A&de of the equai&on ol sdmply LnéuﬁﬁLc&ent savingsd o generate

the necessary capital. Since pnoductLuLty increases, stemming from the -
telematic neva@@t@on fend to be enoambué, aéinonomécaz capital hequirements

may be needed fo create new jobs.
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(2) The policy-choices in thévﬁage:od this situation are
essentially four in numbehr: |
a) Reject the technology and run the nisk of Losing
international competitiveness.
b) Accept‘the'teahnqﬂogy with its high wealith-creating
dimension and treat the balanced-ghrowith p/wbﬂém~

as one of distribution -rathen than prodiuction.

This may Lead o the cheation. of fgictitious
~ jobs, shontern working hours orn allied solutions o
equitably spread out the quantum of work needed 0

produce a- given GNP.

" ¢) Encowrage ihé creation of an "Informal Ecdnomydi
to absohb excess Laborn. This Lnﬁoamaz'economg’Q
p&qduciiQLiy'uwﬁﬂ not be measuwred by cohuent&oﬁaﬂ
means will include all non-market transactions.

d) Encounage the creation of a 'hejection-sector' in
the economy which will use Low and intermediate

technofogy which is Labor-intensive (cragimanship, ete).

The resulls of Professor Rabeau's paper are integrated with those

Strategy and ihe Infommation Economy: Towards a Game-PLan for Canada™ ,*

\

K.Valaskakis,
Directon.

* By K.Valaskakis and P.S.SLndQ££,~GAMMA:. May 1980. -

0f othen technical bries in the GAMMA paper 1-10 entitled: "Industrial




1 GAMMA

UNIVERSITE DE MONTREAL [J MCGILL UNIVERSITY .

I TELEMATICS AS A SOUR‘CE.ﬁ TE‘CHNI'CAL PROGRESS :
GENERAL OVERVIEN OF THE DEBATE.

We can suﬁﬁarize as follows the different aspegts_of the new technology
associated wifh the use of telematics*which a}e discusSed iﬁ the Titerature:
19 A deepening of information capital in the'pPOQuction function
could, for a given amount of output, contributé to reduce
the use of all inputs. This would result in an overall increase
in productivity. However, an increasing use.bf_té1ematics
would not bring a neutral_technica] progress; instead it is ex-
'pected that the associétéd technical progress will primafi]y
be Tabour saving although information capital appears to be a

substitute to all other inputs. Ihformatﬁon capital could be

a substitute for:

- basic materials: telematics could induce a rationalization
of production processes.

- land and infra-structure: a more intensive use of infor-

mation capital éou]d bring in smaller machinery and -
equipment. |

‘- energy: rationalization and automation of production processes
as weT] as the use of smaller buildings would result in |

energy saving.

* “Telematics 1s a contraction of tele-informatics and refers to the .
* growing convergence of the computer and telecommunication fie]ds.
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- transportation services: the use of telematics could

significantly reduce the need for travelling.

- non-information capital: te]ematics would bring in a
new technology where pomputerized produqtion processes
woﬁfd repTéce the current capita] stock: The infor-’
mation capital would therefore become comp1ehentaEy to
a new type of noh—information capital that would replace
the existing:capital stock.” Since in many sectors of the
economy, the existingvcap%tal stock is comp]eménfary wifh
Tabour in the context of a fixed-proportion téChno]dgy,'w
the substitution of the current capital stock by‘a hew'
wave of infbrmation and non-information‘bapi£a1 fhﬁiies
that‘informatfon capital could be a substitute for non-
_informatidh‘laboﬁr. Recent éxamp]es of thege substitution
effects are assembly 1ines in the manufactufﬁng sector
where new éduipment and machinery are computerfzed and

‘where robots replace workers.

- information labour: so far information labour as we shall

see be]dw, was considered a§ complemenfary to information-
capital. However, the degree of comp]ementarity haé
dec]iﬁed'over tihe and the néw géheration of information-

" capital will be a substitute to information-1abour. »Henéé,
a deepening of fnformation capital would result in a reduction
of the information workforce. For example, new communi cation

systems (bureautﬁcs)vin the service fndustry are replacing
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existing equipment and bringing a reduction in white

collar personnel.

Theréfore,‘introduction of a new wave of'information-
capital will result in an overall 1hcréasé of produc-
tivity. It is difficult to estimate the input savings
that will result from that neW'techno1ogy; However,
many authors (Zeman,.1979), agree that the substitution
effect will particularly affect the Tabour input.
Increases in wages have outpaced productivity gains
‘over the 1a§t decade and any relative decline in the
pfice of capital shou]d;.in fact, bring a significant
substitution effect against labour. Furthermore, the
cap1ta] deepening in the product1on funct10n and the
resu1t1ng growth in potent1a] output may create a ba-
Tanced growth problem. In fact, any increase in unem-'
ployment resulting from the substitutidn effect vis-a-vis
Tabour could result in a def1c1ent effect1ve demand and

therefore in an excess of supp]y in the ec0n0my

20 Production costs of the new generation of informatiOn-capita1 are
rapidly declining as production grows, whereas the output performance
of this new capital has increased significantly over the recent

past.

™ os S S B ou S e W
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The decline in cost per unit of potential output of telematic

- systems results from (Houle, 79) an increased produétivity

of information capital. Micro electronics as ‘the basic source

of a new generation of 1nformatioh capital can increase the pro-
ductiyity of information systems. .- The cost of . components has
declined and the price of hardWare‘equipment ha§ followed a
downward trend. The declining cost of te1emat1¢ capital also
resu]tsAin more capital intensive software systems. The primary
informafion‘ihdqstry can offer more comp]ex'systeMS_af lTower

cost to the users as production rises. - It is expected (Houle, 79)
that the cost of telematic capita1 will decline a* an almost

exponential rate.in the near future.

As the cost of information capital declines, there is an incen-

tive to substitute information capital to the existing capital

“stock and to labour: this can set into motion a dynamic process

of_capital accumulation. As the demand for information capital

.rises, its production cost further dec]ines; subsequently the

change in relative prices oflihputs induces a further substitution -

effect in favour of information cépita]. Given the rigidity or,
more exactly, the upWard trend -in wages, the dec]%ne»in capita}
cosf‘will c1ear1y favour.a substftbtion of capita1_f0k Tabour.
Essentially, competition among producers in gll_sectors.of'the

economy will set the pace of this dynamic process. The possibility
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of drastically reducing production costs and increasing profit
margins and market shares will incite entrepreneurs tu buy the new
information capital. Competition could eventually drive out of the

markets producers that will not adopt the new technology.

fhe com.ination of declining prices for the new‘capita1tgoods
and,comﬁétition.cou1d trigger’a very répid diffusion of the new
generation of capitalﬂ Consequently, many authors believe that'
because of the very rapid diffusion rate, of the new technology,
the éubstitutfon effect in favour of cépitaf méy rééu]t ih rising

unehp]oymeht.

The new information technology can bring not only a new wave of
capital goods but also new or improved consumption goods and

services.

This proposition ha; several implications. First, by using micro-
e]ectronicldevices producers can éubstantia]]y’change the composition
of final Qoods without'a1ter1ng their quality or the nature.of the
services they.prdvide. The ‘change in the fechnica] structure of a
final good can lead to substantial modificat{ons in'thé pfoduction
function. The‘use of micro electronic components in the production

of TV sets can reduce Tabour cost by a very significant proportion.

-Japanese producérs have succeeded in cutting by 70% fheir labour

cost in the productfon of TV sets. Therefore, micro-electronics
can bring an interaction between existing final products and the

production function. By changing the technical composition of

S SN G s O OF SN G SN B G5 O G Gu Wy O B S5




IHcAMMA

UNIVERSITE DE MONTREAL ] MCGILL UNIVERSITY

SN N G S 0 S on ol O B0 OGN AN G0 EN OB W W =

consumer products, producers can save in the use of various
inputs and reduce their production costs. The net effect

again can be ‘labour saving and this sort of technical change.

‘may amplify the unemployment created by a direct substitution

of telematic capital for Tabour in the production function.

However, one must notice that 1abour saving technology can

reduce the pr1ce of f1na1 goods for consumers and dependlng

upon the pr1ce e1ast1c1ty of demand, it can resu]t in an
increased volume of output. This price effect would contri- ,

-~bute to decrease the technical reduction of 1abour‘input jn the

production function.

Moreover, the use of micro-electronic devices can lead to
the development of new consumer products and services. In

some cases, what would be called "New Products" could be

an adaptat1on for consumers of already ex1st1ng 1ndustr1a1

or commercial equ1pments

For example, a new generation of small computers will be
offered on the consumer market and could fai] into thevca-
tegory of new products In addition, severel applications of
mini- computers will be offered to consumers Domestic rooots
could be another examp]e of a product already used at the
industrial level which will be offered on a-]erge sca]efin :

the consumer market.
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The development of new products and services will bring an éxpansion

- of existfng industries or the growth of a new generation‘df
industries. Again, the economic growth associated:with this_in-‘
dustrial expansion will alleviate the problem of.absorbing workers

displaced by the new generation of capital goods .

_H0wever,:a crucial factor in the argument is that the expansion
of these industries will differ among counfries. Depending
upon comparative advantages; some countries cbu1d be able to
také a 1afge’share of the international market for the new
products. The ‘impact on employment of the néw technology will

then differ among countries.

s
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11, CAPITAL FORNATiON, GRCWTH AND EMPLOYMENT,

2.1. The Cwwrent Situation.

_ Most of the OECD economies have experienéed\a productivity
slowdown in the 70's. It has resulted in slower economic growth and

constant pressures on costs and prices.

Economic .growth has been Tlargely attributable to employment

 growth rather than to increase. in output per man hour. The productivity

s]owdoWn has been explained by several factors (Dénison,_1979):'

- exhaustion of economies of scale wfthin the current.
rtechno1ogy;

- increasing difficulties of access to natural resources§

- regulation in génera] and particularly in the case of
pollution control; an increasing portion of total capital
formation is used to reduce pollution and therefore is not
available to improve technoloéy.

- insufficient R and D expenditures;

- . growing resistance of labour unions to various improvements
in the production processes;

- increasing share of the servicé‘sector'in the economy
where measured productivity growth is significantly Tower

than in the other sectors of the economy .
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Other factors are also mentionéd. More recent1y, increasing
energy priées have raised the user's cost of capital since the latter
and.znergy are generally comp1ementary factors in the prOductfoh function.
This has provoked a short run adjustment in the form, a less intensive
use of capital in production, and it has contributed to a further reduction

of productivity growth.

The sTowdown in productivity growth 1s-a very complex
phenomenon.and it is almost impossible to specify the contribution of each
factor. On the ofher hand, wages have increased steadily over tfmé over -
-the last decade outpacing productivity growth in the economy. As unif labor
‘cost rose over time, prices were on the upWard.trend in order to restore
profit margins. Since both nominal wages and prices rose, the Qrowth in
real income was in genera] modest, and in line w1th product1v1ty qrowth

which 1s the source of economic qrowth

In this context of s]ow'growth,'capita1 formation was insufficient
to absorb all the new coming workers.in the labour market and the unemploy-
ment rate in most economies rose in the last decade.: The average unemployment

rate in the OECD countries has in fact doubled during.that period.

2.2, Telematics and cconomic growth

The so-called te1emat1c‘revo1ution can entirely change the

current trends of productivity slowdown and inflation. The current situation ,

can be reversed if the price of information capital relative to the-exfsting
stock of capital and labour falls siénificant]y. The recent trend suggésts

that this relative pkice will fall in the near future. 'This change in
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relative prices will result in a substitution of information capital for

existing capital and labour. Since it is expected that the net effect will:

be labour saving, (i.e., the econbmy could produce the current amount of

goods and services with less employment), this potential substitution effect

raises a familiar growth problem.

This problem of balanced growth between capital accumulation

and job creation has been discussed in the technical Titerature sinte the 50's.

The structuralists 1n:the 50's believed that 1abour'éav1ng

technical progress would result in increasing unemployment in the long run -

- whereas expansionists believed that labour displaced in. the'short run would

find emp1oyment_1n the long run.in the context of sustained:economic growth
( Machlup, 74).
The debate regarding the telematic revolution is baéica]]y

the same but the order of magnitude of labour substitution may be such

(" Zeman, 79) that unemployment problems could arise in the short run.

Furthermore, in a context of highly open economies, some countries may have

‘real difficulties- in absorbing the new wave of technical progress.-

In the Tong run and if we abstract from an unequal distribution

- of economic growth between say OECD couhtries, according to the expansion

thesis, it is possible that the boom in technical progress will result in a

sufficient economic growth to absorb. the growing supply of labour. The

new technology will shift downward production cost curves. and many product

~and service prices w111'dec1ine. Since the new technology may result in a

saving of all productioh factors, the decline in prices ch]d be significant

. for some products. The new technology will allow the circumvention of some
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of the current impediments to economic growth such as increasing prices
of energy and natural resources. If product and service-prices-decline,
there w111 be an increase in demand and output where price e1ast1c1ty

is greater than one.

The' associated prodoctirity growth will raise real incone
andlinduoe an upward shift in demand when 1ncome'e1asticity 1s‘greater
than one. New products and services will be dere1opéd' this process '
will create new 1ndustries; contribute to capital aocunu]ation and.

job creation.

Growth in rea] income and the relative dec11ne in prices will
contr1bute to increase the demand side of the economy whereas the supply
side W111 grow w1th capital accumu1at1on The te1emat1c revo]ut1on cou]d
thus br1ng another era of rapid and susta1ned econom1c growth A growth
process of this nature wou1d be 11m1ted 1n the 1ong run by the supo1y of

1abour and wou]d not resu]t 1n r1s1ng unemo]oyment

This scenario is similar to familiar results appearing in long

term economic growth models where there is no 1imit to growth. Given the

current trends regarding the limits to growth, the sCenario,can be seen
.as”fairly,optimistjc., To what extent telematics will alleviate the current
constraint on growth remains an empirical issue. For example, we do not
know to what extent thevdse of a’new generation of information capital will

result in energy and resource savings. Current trends suggest that

energy and scarce tesources will continue to put a strain on economic growth.

Pollution controls, particularly in the context of a more rap1d1y growing

A
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127
economy,_by diverting a significant part of capital formation to "non
productive use" (in the sense that anti-pollution equipment'does~not-contribufe
to increase, as measured traditionally, output per man-hour) will remain a

constraint to growth in the future. -

One would have also to evaluate the intersectorial shift in

output and. employment to evaluate the long term impact on employment.

As mentioned before the development of new industries and services will

contribute to economic growth. -But one would need to know the growth rate

_perspective of the demand for these sectors as well as their input structure:

to eva]uate their long term potential. For examp]e, the'deve1opment of new
services would not face the same growth constra1nts as the primary and
manufacturing sector "As these services are deve]oped and as the new tech—
no]ogy reduces employment in all sectors of the economy , Tabor emp1oyment
would shift from the latter sectors to the former. Whether the service
industry can absorb the displaced 1abodr wﬁi] depend:on'tne (nrﬁce and

income) e1ast1c1ty of demand for serv1ces and on the 1nput structure of

" these new services (more or Tess labour 1ntens1ve and more or 1ess user of

other scarce resources such:as energy). ‘This remains an empirical issue on

which we do not have all the relevant data. Overall, it is possible that
the constraints imposed on the economic growth of several sectors_of‘the

-economy combined with the use of labour saving téchno]ogy;cou1d result in

different adjustment problems in the labour market. In fact, in a very

long term perspective, this would not be an entirely new problem; however,

jts'eo1ut10n would Tikely imply a change in our postwan philosophy of

" balanced growth. We will return to that question in the concluding séction.




1GAMMA

UNIVERSITE OE MONTREAL [J MCGILL UNIVERSITY

13

In the available Titerature, opinions about the employment
impact of telematic revolution vary. from COuntry to country. in'Europe,
the consensus as we indicatelbelow is (Zeman, 79) that the telematic
revolution will result in rising unemp1oyment_OVer the next decade. 1In
Japan and in the Uni ted States, (A.D. Little, 79 and J.A. Ward, 79)
researchers believe that a growing economy will pPOVIde enough cap1ta1
formation to maintain a sat1sfactory level of employment in the com1ng
years. However, it must be emphasized that most studies under11ne the fact
that in the absence of any empirical experience, it is presently very -
difficult to appraise the effect of the newvgeneration of capital on the
labour market.,'Furthermore, we mustiemphasize_that’thevstudies'look at

.- the medium_run perspective and the Tonger run issues raised by a new wave

of technical change are not analyzed.

Beyond the limits to growth, the problem of uneven economic
growth amohg'deVelopped countries in’the future could be a very important
issue. The countries which.have invested in R & D connected with information
technology and have succeeded to commercialize 1nformation equipment will
have a tremendoos comparative advantage.' A11 countries member of the same
commercial block will, under the effect of competition, be forced to adopt
the nem technology. However, not all countries may be ab]e'to'participate
intthe growth of the information industry. Sorne countries wi15 be exporting
their products to the rest of the world; these countries will be exporting
to some extent their employment problems to the technology 1mporting: -
countries. In the exporting countries, the rapid growth of the new 1nformatioo

industry combined with the development of the service sectors could be suffi-

"
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cient to.absorb any displaced workers in other sectors of the economy.
In the importing countries, the change in‘techndlogy will be necessary

to maintain their competifive position in wor]d markets.

Countr1es wh1ch w111 be net 1mporters of 1nformat1on qoods

. (capital and cons umer goods) w111 have to re]y more on the development

of new ‘service 1ndustr1es to alleviate the1r emp]oyment prob]em These_

countries may experience unemp]oyment problems in the med1um run; as the

_ technology is diffused, they could develop impdrt substitdtes over.a Tong

period,of time,

It will be difficult to use tariff barriers in order to avoid
the impact of the new technology. In the past, smai]'couhtrie5j1ike Canada -

by maintaining high level of tariffs have incited foreign producers. to supply.

~'the domestic market by the means of subsidiaries. The current trend set

by Gatt negotiafﬁonsais toward. an elimination of these trade barriers. Any

. attempts to circumvent that trend would result in costly retaliation from

trade partners. Furthermore, . trade barriers would not be an entirely

effiéient tool in the case of the telematic revolution since we will be dealing

~ with capital goods as well as consumer goods.. The new generation of capital

goods will have to be imported in the noh produ;ing countries in order. to .
maintain their competitive position in world market. Any'attempt to slow
the purchase of the capital goods (such as imposing tariffs in order to.

attract foreign investors) would result in a]fata1iloss_of competitiveness.

-n-l.—_-'_.“-'
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2.3. Shont run adjusitment problLems.

Several adjustment problem arise in the short run. It is
more difficult to forecast the impact on productivity and employment of the |

telematic revolution in the short run since it involves various rates of

adjustment.

As the price of information capital 1nAre1ation»to its output
capacity declines, there is an incentive to substitute capita]vfor'1ab§ur.
Subsequently, a rise in the demand for 1nformafion,cap1ta1 may further
reduce the price of cabifa] as production is increased and contribute to

~accelerate the substitution effect in favour of capital. The time path

of this mechanism is nof'easy'to forecast.

Furthermore, competition among firms will also contribute
to determine the rate of adjustment. Member firms of powerful oiigopo]ies
could set the pace ‘at which they will substitute the new information capital
- -4in function of different economic variables. In particular, depreciation
~of the existing capital stock will be a dimension taken into account in

settihg the timing of ‘the change in production prdcesses.«

This question of the speed of adjustment w11T.havé'a determining
effect on the behavior of the labour market in the short run. The more rapid
" is the introduction of the new technology, thevmore'11keTy are the dislocative
effecfs on the 1abour.market.. A rapid technical change can result in signi—
ficant displacement of wofkers and rising unemp]oyment. But at the same.time,
shortages of'sk111ed labour associated with the new technology may appear

in the market. A nhmber of the displaced workers may be récyc]ed into the
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new jobs but it takes time to retrain them and disequiTibrium in the labour

market can last for a certain.period;

On the other hand, other factors of adjustment may contribute
to dampen the impact on unemp]oyment*résu]ting from the technological change,
In the shorf fun, all eéonomic agents will have to adapt themselves to the
new technology. This is the familiar "learning by doing" phenomenon where it
takes some time before a new technology has its full impact on thé productivity
of factors of production. Production managers will have to train their Tabour
force and wait for some time to determine the 6ptimum_number of workers: per. |
unit of capital in the context of the-néw techno]ogy. As the production of
goods and services .goes on, productivity can rise and the.labour saving effect
may be distributed’0ver a certain period of time (and in-the literature we have
examples where the learning process can take years before it gfves;fu]] pro- -
ductivity effect). Therefore, the expected labour saving effebt may not be

so radical in. the short run because of the learning by .doing effect. .

If the introduction of the new technd]ogy results in the short
run in rising unemp]oyment,,pérticuTar]y in the service sector of the economy,
the brocess of -economic growth described earlier will have its favorable
impact only in the. medium or Tonger run. As a result, there-may be a tran-
sition period where displaced workers may not find.a job since there cannot
be a substantia] change of the capifaT_stock'in the short'rﬁn.; However,
displaced workers.éogldlin the short run find a job in sectbrs_where.the

technology allows alsubstitution between Tabour and capital. In sectors

where sophisticated technology is used (particularly in the primary and




GAMMA

UNIV_ERSITE DE MONTREAL (] MCGILL UNIVERSITY

y
mahufacturing'éector), such a substitution is generally not possib]e. In
other sectors, substitution could be possib1e if wageS‘were'fa]1iqg're1a—
tively to the user's eost of capital. This would genera]]& imply a fall
in nominal wages. or a decline in real wages in an 1nfTat10hary context.
Institutional -arrangements, 1eg1s1at1on, the existence of 1abour unions
would mcst Tikely prevent .the fall in wages necessary for a 1abour deepening
in the economy. Existing social programs Tike unemployment insurance also
contribute to make wages inflexible downward. Sticky wages will be (to a.
greater extent than in the past technological revo]utidn) an obstacle to-any:
labour deepening in the economy which would ease 1h;the short run any problem

of rising unemployment.

As. productivity rises, reduction ﬁnvworking hours could be another

form of shorterun‘adjustment in_the_economy that could, to some extent,
alleviate the unemployment prbb]em. However, reduction of working hours

can raise some problems. If workers want to increase their hourly earnings
as working hours are reduced in order to maintain theirrreal annual pay, the
price of labour w111 rise in compar1son “to capital cost. Increasing hourly

earnings may induce a further deepening of capital or accelerate the soeed

at which the new techno]ogy is introduced in the economy. Furthermore,
1f wage pressures appear in these sectors where the new generat1on of infor-
mation capital is f1rst 1ntroduced this may 1nduce a sp111 over effect on

~other sectors of the‘economy that will adversely affect_emp]oyment.-.Hence,

under these circumstances, reduction of working hours could be.a "self defeating

adjustment process.
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| Thus, reduction 1n-working hours could contribute to dampen
the dispTacement effect of workers_in the short'run, as long as .any wage

increases remain in Tine with the rise of labour productivity.

A lack of growth in final demand in the short run could also

retard capital formation in sectors which could be producing. new products

~ -and services. The current inflation period is conducive to slow growth

and it may take some time before a more appropriate growth is restored
in the OECD countries.  An appropriate'USe of fiscal and monetary policies:
could contribute to-stimulate the growth in demand. However, it must be

noted that the policy margin in the current stagflation situation has-been

| “significantly reduced for most countries.

Finally, the short run impact of the telematic revolution will '

“again vary considerably -among OECD countries. These-dtfferences;'among

countries, will Tikely oe more considerable in the short'run-rather than in

the longer term.

In countr1es export1ng telematlc products (efther capita] goods

or consumer products) and serv1ces (software packages), sectors produc1ng

these goods and serv1ces w111 be grow1ng rap1d1y and w111 absorb in part
or in tota1 any d1sp1aced workers from other sectors In the short run,

some countr1es w111 be benef1t1ng from the1r 1n1t1a1 monopollst1c power and

| they W111 "export“ the1r unemployment prob]ems to other countr1es These

countries could even be facing shortages of sk111ed labour and cou1d import

workers from other countr1es
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As the process of "imitation" or diffusion of technology
at the 1nternationa1 Tevel is under way over time, the initial monopoly
power will decline astother'producers emerge in other countries. But in
the short run, prob1ems of cnrrent aceountfsurp1ns and deficits, unequal

unemp]oyment rate among trading partners are likely to occur.

In conctusion, the magnitude of the short run effect on the
unemp]oymentArate of the introduction of a new technology remains a highly
comp]ex’empirica1 issue and we do not have the samp1e’data necessary to
quantify the pkenomenon Some authors be1teve.that.the etfect on unemploy-
ment could be substantial for some countr1es Hence, governments shou]d
a]ready deve]op strateg1es to attenuate the effect of the te]emat1c revo]u-

’ t1on on the Tabour market. Moreover an 1nternat1ona1 concertat1on wou]d be
necessary'toAaVoid too large income and emp]oyment d1spar1t1es among industrial
trading partners; This question is analyzed in another paper ot the study.
(See PapertIer ,'Va]askaktsg Sinde?]: Indnatria1 Strategy and the Information

Economy).
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111, PRODUCTION FUNCTIONS, INFORMATION CAPITAL AND PRODUCTIVITY.

In th1s sect1on ~we examine more techn1ca1 aspects of the 1mpact
of te1emat1cs on the economy. In part1cu1ar, the effects of the new gene-
Cyat zon of 1nformat1on cap1ta1 on the product1on funct1on, product1v1ty and

employment are ana1yzed

The Egrat ana1ysis of the productivity‘of jnfcrmation worker
is not promising 'for future research. ~The c1assification used to disentangle
the product1v1ty of factors of production is not compat1b1e with macro- .‘.'
econom1c concepts and ex1st1ng data. In part1cu1ar there is no measurab1e
output for the so—ca11ed 1nformat1on bureaucracy or secondary 1nformat1on

sector.. We cannot measure productivity of the product1on factors of Porat s

‘ bureaucracy and est1mate the trend for the future The product1v1ty, as

measured by Porat of the secondary 1nformat1on sector(1n the bureaucracy
related to 1nformat1on output) bas1ca11y ref1ects the share of 1nformat1on
1nputs in GNP. It does not measure the product1v1ty of 1nformat1on 1nputs

in the overall production process of the economy .

The conclusion obtained by Porat that the productivity of information
workers has declined over time is not valid when we consider the overall
: production function. As information capital is introduced in the production
function, information workers who are complementary to information capital
are substituted to non information workers. - As a result, the growth of
information employment would not necessari]y-ref1ect a decline in the produc-

tivity of information worker but rather, a substitution of non information

workers by information workeré. If the information workers have a greater
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marginal product than non information workers as it is suggestedvby‘the
relative wage level, then the overall productivity in the economy would
rise rather then decline wheh there is a deepening of information workers

in the production function. -

O0f course, the average and ‘marginal productivﬁty of information
workers could be downward sToping and therefore, the average productivity
of information workers could-have declined over time. But as long as their
productivity schedule is above the non information productivityvcurve,
tHen the average productivity would rise in the economy when information

workers are:substituted for non information wprkers..

An approach based on production functions and income of'broduction'
factors like the one developed by E.Denison, woqu'be”hore appropriate to |
derive a trend in the prbductivity of information and non information produc-
tion factors. Thé approach deve]opéd by Warskett ( 79) givés some 1ndicatioﬁ
AOfthe're1ét16n bétween information and ndn information iﬁputs in the prbduction

~ function.

'In the {éttefrapproacﬁ, a macro-economic brdddctioﬁ funétidﬁyis
'estimated for'thé~Canadién manufécturing sector under the usual assumptions

of constanf return’tq sca]é énd Hicks neutral technical progréés. One obtéins
better,statistfca] results when information and non information inputs are
separated in the‘pfoduction'function. In that case, with proper statistical
information, Qe could estimate thevmarginal contribution of each factor to

output. It is also found that information-and non information workers are

Sy S5 S5 Gn G G0 S SN Gy S5 Sy G5 Gn S5 S8 Ou B 05 o=




S SN SN G5 B WS G AN A OO ON O O SR SR 08 SR SN am

AGAMMA

UNIVERSITE DE MONTREAL [J MCGILL UNIVERSITY

22
substitutes in the production process. When the price of capital falls, the

demand for'capital input rises as well as the demand for information labour;

capital and information workers, the data suggest, are>comp1ementary whereas

information and non information labour are substitutes. This result is
consistent with the hypothesis that information capital is a-substitute for
non information labour and that information capité] is:.complementary with

information labour. .

However, estimates of the elasticity of substitution over the period
of analysis (1948 to 1973) suggest that the degree of complementarity |

between information capital and information labour has significantly declined

~over time. The net positiVe impact on empToyment of capital- deepening was

larger in the 50's than in the 70's. Furthermore, the demahd for information

capital would be fairly e]aétic to price changes (more_é]astic than.the demand.
for conventional capital). Hence,,these,trends are con$1stent‘w1th.the_propo—;
sition that information capital will, in the coming years,»be'a substitufe |

for all kinds of labour and thaf any decline in the price of information .

~capital would induce a significant deepening of information capital in the
“production function. For a given level of output, a capital deepening would
resu]t in a net decline of employment. -Consequéntly, only a sufficient growth;

" in output and final demand would result in a positive growth of employment.

These résu]ts for the manUfacturin§ séctor seem to confirm the
expectation of many authors that the te]ematﬁc revolution will briqg é dis-
pltacement of workers in ‘many sectors of the economy. Butvwe Eggggj_use the
existing_sample data to‘fqrecast.the,impact in in;ome growth and emp]oymgnt

of a deepening'of the new generation of information capital because this
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capital will bring in non neutral techniéa] progress and will change:

the past technical relations between inputs and between putput and inputs.

Moreover, the introduction of a new genération of capital goods _
in the production process wi11'1ike1y'have a dffferiantjated impaét by sector
of the economy and by Tabor occupation. 1In the primary and manufacturiig
sector of the eébnomy, the impact of telematics in terms of capital déepening
and labour substitution may be Tesser than in the overall ecoﬁomy since
the capital/labour ratio in tHese sectors is a1ready_qu1te high. It is
éxpecfed fhat te]ematiés will permit further mechanization ofithe production
proceés partﬁéujak]y in the case of assembly 11nés{ Some assembly plants

| for automobile aré a1feady entire]y,computerized and'robotféed. The robotics
will reduce employment of assembly line workers. But the information cabita]
will also 1nduce‘ayéaV1ng df all inputs. Process control w111-a11ow us to
economize natural” resources and energy inputs.i Information capital as a
substitute for traditional capital, would lead to a reduction of the size of .

- buildings. This, in turn, will economﬁze.1and and energy.

Other aspects of economic activity connected with primary ahd
manufacturing output will be altered. Telematics will result in'a befter’
"1nvéhtory contrd1 andva better control of assignmeht and transportation
: problems. This,w111,incréase overall productivity in these sectors; These
examples are given'foishow that the whole production function will be éHanged and
‘that we cannot infer, from existing data, the quantitative impact of the
introduction of a new genération of capital goods on the productivity of

production factors and on the use of specific inputs.
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Change in the technical composition of final manufactured products
(i.e. products offering the same serVice but different in their technical
composition) will substantially alter the input-output relation in the-

production function. .Some available examp1es suggestfthat Such changes can

" be highly labour saving and can result in appreciable rise in productivity.

The nature of durable goods,in particular, is liable to be changed by the
new technology. Products such as T.V. sets, rad1os, white goods, cars

and so forth, w111 be changed in the future

This effect of the new techno]ogy will make more acute the

ex1st1ng problem of output measurement, 1t is very d1ff1cu1t to caoture

with existing production data these effects of change 1n'the nature of the

vproduct.

‘The change in the production function will imply a substantial

modification of the intersectorial input-output relations. in. the economy.

AFirst, the current Leontieff technical coefficients which can be considered
a good approximation of the sectoral production function will be significant]y-

- altered as production procesées are changed Second there W111 be a mod1f1—1

cat1on in the flow compos1t1on of inputs to each sector. The sectora] demand
for some inputs will decline whereas the demand for new 1nputs w111 1ncrease
The so-called pr1mary 1nformat1on sector 1n Porat s term1no]ogy w111 extend
and at the same time, change its links W1th a11 the other sectors of the

economy.‘
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In a country Tike Canada, existing evidence (Jouandet-Bernadat, 79) .

suggests that a good deal of telematic products will be imported. Therefore, .

the import sector of the interindustry table will grow while the flow of
inputs coming from_domesfic sectors will Tikely bé probortionna]]y reduced
in'the_future. Hence, the use of the current StatisticSCanadé inpht¥output
‘table to evaluate the impact of the new technology is not very appropriate
since the whole configuration of that table will be changing and at a much

more rapid pace than what has been experienced in the post-war period.

In the service industry, it is expected that the new technology
will change the complementarity relation between information capital and
information labour into a relation of substitution. As the new generatidn

of information capital is introduced in the service industry, net employment

will decline for a.given output. The fmpact of telematic capital will be felt

more heavily on some specific occupations.

‘For exampTe; a change in computer systems would result in a de;]ine
in labour/capital ratio. There will be a decline of employment for éna]yéts
and punchers and there will be a change in the composition of 1abour.demahd.

A new'generation of programmers and software specialists may be required as
_the néw technology is introduced in the service industry. .A more intensive.
~use of telematics in many sectors will contribute to dispjace all kinds-bf
whiﬁe collar workers. The following sectors_woﬁld be particu]dr]y,affected'
by the new techno]ogy;'banking and financé, ihsurance, R and D services,

postal and telecommunication services, legal and accounting services.

!
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The use of telematic capital will therefore change the production
function of the services industry. Bureautics will result in.a higher mecha-
nization of many service secfors. But 1ike in the'manufacturing sector of the

economy, there will be a change in the nature of thé’supp1y of services which

| wi11 bring about change in production process. Béhking services are a good

example of how-a change in the nature of the output will bring a modification

of the production function and a substantial rise in‘productivity.i Direct

transfer of funds will gradually reduce the use of cheques as a means of

payment. - Cheque processing functions will'thereforé progressively disappear
in the banking system and most employees related to that function would be

displaced. In that case, change in- the nature of the service (i.e. use of

cheques replaced by .electronic transfer of funds) brought by:telematics

“would modify the production function.

As a consequence to the change in the ﬁrodudtion'funétion'of the

“service industry, the flow of inputs to the service sectors will be altered -

in the future. Again, we may expect an extension of links between the primary

~ information sector and the service industry. In the case of Canada, the flow

~of [imports to the service. sector could rise over time.’

Finally, the telematic revolution may also change the organization

. of the firm. It is not clear if telematics will contribute to a decentraliza- -

tion of operation in large firms or to a centralization. Authors are divided

on that issue. Telematics will contribute to reduce the need for transportation

~and will improve communication within the firm. Communication between geographi-

cally distant units in a corporation could be substantially improved. In that
case, telematics would be compatible with a decentralization of operation. In
a large country like Canada, telematics could contribute to more balanced

“distribution of employment among reqions. -
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.1V EMPIRICAL ANALYSIS..

As embhasized.in previous sections, past data on economic growth .
and technical progress are not very useful to forecast the macro-eﬁonomic |
impact of te1ema£fcs. Ohe can then build stenaribs baséd on different
assumptions aﬁd derive some imp1fcations of the scenarios that could: be

useful for'po1fcy méking.

There are three major aspects that a scenario should deal with:

the technical implications of the new technology (change in production

functions), the 1ong term prospects of the economy_regarding growth in demand:

and supply, and the short run adjustment (speed of édjustment to the new

technology in the major sectors of the economy).

_Assumptions about the technical aspects qf’te]ématics gduld be
based on‘engineerjng surveys régarding the cabita]/]abour ratioé which”could
be expeéted in the future in the various sectors of the economy. For a given
1éve] of oufput, bne could, from these assumptions derive the number of
displaced workers by sectbrs.brought about'by the néw technology.. Several

estimétes on this aspect have been suggested by q1fferent authors.

Given these technical facts, one could evaluate the growth Eatterng

needed to absorb the displaced workers and the nétura] growth of the Tabour
supply. Growth'pattefns would take account of the‘deVe1opment of new products
and services, the possibilities offered by export markets and import substitu-
~tion effect and so forth.. A few scenarios of ba]anced:growth between demand

side and the supply side of the economy could be derived. Then, one cou}d

|
|
: |
|

\
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evaluate the policy implications and propose different strategies to favour a

balanced growth situation in the economy.

The short term aspects are more difficult to ana]yse since
they imply several dynamic pnocesses On the demand s1de ex1st1ng t1me 1ags
of the various demand funct1ons appear1ng in short run econometr1c mode]s

cou1d be used tc s1mu1ate the price and income effects brouqht 1n by te]emat1cs

'On the supp1y side, various dynamic assumptxons would have to be introduced

to eva]uate the effect over time of the,technlca1 change on employment and

other production factors. Following this, given some emp]dyment targets,-

~one could evaluate different implications for fiscal, monetary and other

policies.

The crucial aspects behind.these exercises remain difficult to
estimate with aCCUfaey 'The effect on sectorial product1on funct1ons and
the speed of adgustment are very important aspects in these scenar1os and not

so easy to quantify since many dimensions of the new techno1ogy are not yet

fu11y known. There is a]ways a_gap between the known poss1b111t1es offered
" by a technology and what is effect1ve1y commerc1a11zed. The speed of react1on
- of economic agents, the time path of the'priées of new equinhentsgtthe'degree_

'to which competition will force producers to adopt new means of production

are all difficult factors -to evaluate. Hence, at this stage of the process,
many scenarios could be considered and it would be difficult to rank them

by their probability of occurence.

Different est1mates of ‘the impact on emp]oyment resu1t1ng from
theiintroductjon of the new technp1ogy have been suggested (see b1b11ography)

Considering all the limitations of these estimates emphasized in the last
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paragraph, we must interpret the estimated figures as preliminary.

In éomevcountries, authors'fdreéast:a significant rise in unem-
ployment whereas in other countries like Japan -and the Unitéd States, authors
have a more optimistic percebtion of- the gquth bossibiiities particuTar]y
because of the good prospects offered by the 1nternationaTAmarket. In
Grea’-Britain, different analysts (Jenkins and Sherman, 1979; Bérrow and
Curnow, 1979; Lea et al., 1979) are predicting a significant rise of unem-
ployment as a result of the introduction of micro-electronics devices. The
Tevel of unemployed workers could rise from'the current I.5 millfon to 5
mii]ion in 1990 and the unemployment rate could reach 15%. Other analysts

are forecasting a rise in the unemployment rate for other european countries

Tike France (Nora and Minc, 1978) and Germany (Friedrichs,,1979 ;Simmens , 1978).

At the sectoral Tevel, the Nora-Minc report forecast a decline of 30% of em-
ployment in the finance and banking sector over the next ten years whereas
Simmens foresees a decline of 40% of the employment of white collars over

the same period.

As indicated before, information workers defined fn Porat's broéd sense
(White'co11ars, informatic workers, etc...) will be particularly affected
by the introduction of fhe new technology. In Canada,_these,wbrkers accounted
: for.40% of the Tabour force in 1971 (Canadian Economic Services, 1977) and
’this percentage has probably risen over the Tast decade. The sectora]l
breakdown showed in Table I (p. 30) indicates that the service industry
would be particularly hit by the telematic revo}ution. If we assume that,
for example, 25% of the informatidn workers would be displaced by the_new<

technology over this decadé, it would mean that more than one million worker
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 TABLE I

INFORMATION OCCUPATIONS AS PERCENTAGE OF EMPLOYMENT BY

Primary Industries ~

Agriculture
Forestry
Fishing and Trapping

Mixing

Secondary Industries
Manufacturing

Construction

Service Sector

Transportation, Communications & Utilities . .

Wholesale and Retail Trade
‘Finance, Insurance, Real Estate
Community, Business,'Persona1'Services

Public Administration and Defense

TOTAL INDUSTRIES”

- INDUSTRY, CANADA,1971.(Source: Statistics Canada, 1971 census).
b
9.
.
18.
3.
133.9°
3.5
3%6.2
25,
46.
48.4.
45,
90.
50,
53.
39.

30
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would have to bevabsorbed by the growth of the economy. ThisAis'about
three times tﬁe annual average number of jobs created over the last years.
This estimate does not ine1ude-the displacement of assembly line workers and
other b]ue'collar.workers which will likely take place With a further
mechanizatiohhof broduction ptocesses. In that scenario, the economy would
"have ‘to grow et a much’faster pace than in the last two decades to absorB

these disp]aced workers.

The telematic sector itself (as a part of .the primary information

industry in Porat's terminology) should grow at a very rapid pace over

the next decade.l But it accounts for only 3.5% of GDP.in Canada; dhiy 2%

of the work force in 1976 (Jouandet-Bernadat, 1979) was emp]eyed in that
sector. Furthermore, Canada has been 1mporting a growing proportion of its
demand for telematic products over the last decade.” This proportion is

now estimated at 54% of the demand. Hence, even a considerable growth in that
4induetry, givenltts small size, would not be sufficient to absorb dtsp1écement
of workers in‘other sectors of the economy. An expansion of new activities

in the service sector and deve]opment of activities oriented toward the export
'market in the manufactur1ng industry would be requ1red to maintain a sat1sfac-

‘tory level of employment.
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V' CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE RESEARCH..

LONG RUN PROSPECTS. .

We have argued in this paper that the teiematic revo]ution,
Tike other waves of ‘technical progress, creates a typicai ba]anced growth :
problem.. It is a standard theorem that in the yery 1ong run market forces
in the economy will bring about a balanced growth situation where the
rate of growth of Tabour suppiy plus the growth rate of productivity

generated by technical progress will be equa] to- the rate of growth of

-output. This model of .growth (often rooted in the mind of policy makers and -

other economic agents) assumes that technical progress is neutral (it saves

equally on all inputs) and that there is no other limit-“to*growth than the

“labour -supply.

In theApostwar period, it was.feared that (non neutrai) 1aboUr

saving technica1 progress would make baTanced growth an 1mp0551b1e target

and result in structura] or technological unempioyment This wou]d primariiy

resu]t from the mechanization of the primary and manufacturing sectors of .

the economy On the other hand, the expan51onist thesis of the '50's and 60's
was that a more rapid capital accumulation would secure a"ba]anced growth

in the economy; Development of new.products and services inipartiCuiiar'v
nouid generate income and capital formation to an extent sufficient to absorb.

the growth in the Tabour force.

Indeed a rapid expansion of the economy, particu]ariy in the service
sector has allegedly secured a more or less balanced growth in the 60's

and early 70's and no significant rise of technological unemployment was
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observed in that period. However, it must be remembered that the average

hours.of work have steadily dec]1ned since W.W. II and in fact;'over the whole

'century. An expansionist view of the telematic revo1ution would then imply
that the deve]opment of new products and services as descr1bed in our .
paper will br1ng a suff1c1ent capital format1on to absorb the d1sp1aced

workers and the natura] growth of the Tabour force

However, it can be argued - without forecasting any spectacular
rise in unemployment in the next ten years as some pessimistic studies

suggest - that the telematic revolution will represent a new wave of techno- |

logical progress which will result in a saving of Tabour input in total produc=

tion over the long run (say three decades, for example) when the full effects
of new technology will be completed. This new wave of technical progress
lhappehs at a time where 1imits to growth will continue to constrain the growth

process of the_economy.

Information cap1ta1 will Tikely be a subst1tute to all kinds of

Jabour in the next decade. The Tabour sav1ng techn1ca1 progress will affect
all sectors of the economy, particularly the service sector where displaced
employees used to find a job in the Tast two decades. Even if we expect the
development of new products and services and a rise in exports (a factor
extremely important for Cahada's prosperity in the case of the'te1ematic
revolution as indicated in other papers of that study), in. order to bolster
«~econom1c growth, the cap1ta1 format1on needed to absorb d1sp1aced workers and
the natura]]y grow1ng labour supp]y W111 have to be cons1derab1e because of

the r1s1ng cap1ta]/]abour rat1o produced by the new technoTogy.
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The economic system could therefore hjt-atfirst constraint

set by the supply of saving. QMaintaining a balanced grthh needed to absorb

the workers in the Tabour market could imply a saving rate We11 abeve that
which‘cod1d be rea1isttca11y sustained 1ntthe 1ong run. But ‘even if we
suppose that the supp]y of sav1ng would not become a maJor 1mped1ment to
baTanced growth, then the current ex1st1ng Timits to growth - which have,

in the second half of the last decade, .caused a serious s]owdown in economic -

' Qrowth - will seriously dampen the growth prdcess. .it was argued in our
papen that te1ematic capita] would save on the use of all inputs inc1uding

" energy and natural resources and would also contr1bute to'a better contro1 of

pollution. However, a rap1d1y grow1ng cap1ta1 stock needed ‘to secure balanced

growth results in ‘a substantial rise in resource demand‘andfas consequence,

“shortages will Tikely 1imit the growth process. Moreover, as growth proceeds,

it-is 1likely that-a growing proportion of the capita]'stde‘wou]dthaye to be

used to control pollution. Therefore, part of the capital formation - as

it is currently the case - would not generate ecdnomic.activity..

- Hence, over the long run saving and resources ‘shortages are likely

- to make'unavoidable a disequi}fbrium between capital accumulation and the Tabour

supply gnowth. The net result wouid then be a growﬁng rate of unempToyment,’

at least in the current .keynesian definition.

Tnis'possibiTity implied by the telematic revo]ution could therefdre

_Tead econom1sts and policy-makers to chanqe their Harrod-Domar-Solow

philosophy of balanced growth. F1rst, it must be emphas1zed that cap1ta1
accumu]at1on set by the telematic revo]ut1on and as descr1bed in our paper.

w111 result in a per cap1ta income growth in the economy. The rise in
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productivity and the growth in demand will make GNP per capita rising over
time. As a result, the whole society in génera1'wi11 be'better off_and the

standard of 1iving should rise at faster pacelthan in the last decade. The "

problem that should be studied is how to redistribute the product of economic

growth 1in an'unba1anced-growth context. "It is extremely important-to analyse .

in advance'how,Canadian'Society wi]]‘dea1 with the’pkob1em of unbalanced

- growth in the future. The analysis should examine diffefent models of
redistribution of economic growth in the contekt of ‘the new information
society. A review of existing models. in othersonetieslike Japan would be -
the start1ng point of the ana]ys1s A new organization of societyvcould_imp1y

among other th1ngs

a significant reduction in hours of work as a new means of ‘remuneration.

As emphasized in the paper,‘any attemnt to increase‘hominé1,wages‘wou1d
worsen the unbalanced growth problem. Therefore, reduction 1nAw6rking hours
should be seen as a means to increase real income. Consequently, policy

measures should be taken to facilitate the organization of leisure in

socieﬁy. The configuration of public expenditures may'then have to change
over time. ‘

The'creation dr.deve10pmeht of a fourfh sector in the ecbnomy (quaternary
sector) where we would find "fictitious" jobs defined in a narrow-economic
-sense. ~ It means fhat'these jobs would have a zero real marQina] product as
usually defined. In fact, this wOuld‘mean fhat the cohtribution to GNP

and economic welfare in general would be quite indirect and difficult to-
measure with our traditional concept of output per man -hour-. The fourth

sector could be socially useful - and ‘desirable and could contribute .to the
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general Welfare of society. This is not an entirely new approach to
the job: creation prob]em and many federéT and provincia1 job creation
programs that have emerged in thef]ast.decade'are of this nature. These
programs create jobs.wheré.thé confribution of a~worker.to-tota1‘output is
largely indirectland.difficu]t to measure. The deVelopment cou1d be

connected with the organization of leisure in the soci:ty.. -

Development of  non-computerized and non mechanized‘aCtTvities such as
craftsmanship and the Tike. Fiscal incentives and other po1icies‘cou1d

be set to promote the development of a "parallel economy" or a "small

“economy" within the overall economic system. The “para]]el,econbmy" would

. be basically based on Tabour intensive economic activities.

~ We therefore recommend the study of optimum management policies
to meet the long-term implications of thé telematic revolution. ‘Since changes
in the philosophy behind economic policy and :in the practical design of the’

policies are a long term process, we should already start to examine new

_ approaches to economic policy in the context of the coming telematic revolu- :

tion. Furthermore, the economy will, in the next year, be in a transition

period where several existing policies may have to re-appraised.

In the Tong run, the traditional philosophy of full employment

-would have to'be'fe—interpretéd in the context of unbalanced growth. The

current philosophy concerning the redistribution of income may have also to
be ré—orientéd in the context of a growing standard of living accompanied
by disequilibrium in the labour market. The impact of these fundamental

changes on major social and labour programs should be analyzed. A new
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approach to stabilization policy could imply the design of po]ﬁcy incéntives
to deVelob a ”baraile] economy” as a solution to diséqui]ibriﬁm.invthe labour
market; The ﬁmpact-of incréasing leisure time in society on governmeﬁt'poliéy
should aTso be examined. ' B

Anofher study should a1so‘ana1ysé the 1mp11éations of a transition |
period in the course of tﬁe next decade. One 1mpor£ant dimension of
the study wpu]d be to examine what appears to be the-optimum pace at which
we should modify the purreht economié po]icies.  For example, if unemp]oyment
problems are forecasted ovef the next de&ade, theﬁ_the labour programs may

have to be modified at a more rapid pace than other areasof economic policy. R

SHORT RUN ASPECTS

It will be important for economic policy purposes to build macro
and sectoral scenarios to simulate the probable {mpact of the telematic

revolution on the Canadian Economy over the next five or ten years.

As argued in our paper, the supply side of existing econometric -.
mode]§ as well as current data on production and employment are not very
usefu]Ito simulate the impact of a deepening of telematic capital in the
Jabour market. One would need different engineering surveys at the sectoral
level to evaluate the input structure in the economy assocﬁated with a
change in the technology.. Given these estimates, as described above, it will
be necessary to make différent sets of assumptions aboﬁt the speeds.of ad-
juétment ihvolved in the process of changing the production functionsin the

economy.
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; It would be appropriate to derive a few scenarios associated
with different speeds of adjustment: (S]ow to rapid adjustment scenar1os)
D1fferent assumptions about the development of the Canadian te1emat1c sectork“
and assoc1ated levels of exports and 1mports of telematic products would
have to be embod1ed 1n these scenarios. Given the sma]] s1ze of the telematic
sector 1n Canada and the heavy import content of f1na] demand for te1emat1c
products, it is qu1te poss1b1e that under a scenario of rap1d adJustments,
Canada may be a country part1cu1ar1y affected in the short run by the te]emat1c
revo1ution In that case, it wou]d be cruc1a1 to derive appropr1ate policies

to alleviate any maJor 1mpact on the Canad1an Economy
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