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THE TNFORMATTON REVOLUTTON

—~ SOME POLICY PRERCEPTIONS .

By
M.R; Prentis
3 Director-General, Telecommunications Ecduomiés
Departmené of Commuﬁicatiéns'

Government of Canada

The technological revolution based on'computer commupitapions 
and microelectronics has alréady takéu place: The eCOnOﬁics of.p?oduction
in all of the industrialized world will,.in a few years} béybgsed
aé'mﬁph on the qsé of informatién labor and iﬁformation capitél‘as on. the

traditional non-information inputs. In the United States, it has been

estimated that‘information, in one form or another, already represents

about 50 per cent of the Gross National Product, and Canada is not far

behind.<l)

B

(1) The concept of "information" as. a major element in the production

process is relatively recent. ' The value of the product of a highly skilled
professional such as a doetor or an engineer is based almost exclusively on

his knowledge. -A blue-collar worker, on the other hand, embodies little
"information'" in his output; his product is a result of the use of ''non-
information" labor and the capital equipment he has used, such as construction

machinery, a welding torch or a lathe. Computers and other electronlc

equipment are changing the nature of the production process. Snch dtems
alrcady cuwbody a great deal of "information', both in thelr cowplex design
and in thelr use af’ software programs. The people who use the new technolog

contribute "information" rather than repetitious skills. These people are
managers, technologists, software specialists, office machine operators, air
traffic controllers and countless -other types of information creators or
users. Tomorrow, the microprocessor and the electronic chip will give further
impetus to the replacement of non—information activitiles by information
activities. This is the electronic revolution, the start of the néw infor-
mation society. ' ‘




The effects of the revolution can be readily seen in point-

of-sale terminals in départment stores, in automated check-outs in super-—

markets and gas stations, in automated cash dispensers in banks, in low-cost -

pbcket calculators and in coﬁputerizéd billing. There are other aspects
that are not yet perhaps as obvious to the Canadian observer: the fuliy~:
automated warehouse connected to the automated check-outs in éupermérkets'
and-other retail centres; compﬁter~aided medical diégnosis degigned by
world-famous doctors; new ways of heiping those Qith'pﬁysical df leérning_'

handicaps; a range of new capabilities in "office automation" led by Xerox

- and IBM; and new services into tlie home, such as those.provided by videotex

systems in a few scattered locations in Europe ‘and the United States.

These applications of the new technology, which make increasing

use of microprocessors, are linked togéther, when uécessary, not -only by

traditional communications systems such as terrestrial communications networks,

.

but increasingly by use of gatellites, fibre optics and lasers. Widespread

use of low-cost earth stations will accelerate the rate at which use of the

new technology will spread.

Thesé advances ﬁave been produced by %apid developmeﬂts in both
computing and communications téchnolqgies. Successive order—of~magnitude
reductions in costs aund physical. size bffcomponents have led to an gvér—
increasing range of applications and penetration of use throughout
industry and society. This phenomenon is éccurtiug in all industrialized

nations and is spreading to developing countries.




The gains to be made from use of the technology are now:

' recognized as extremely large. Theveconoﬁic advantagés are believed

to be of such magnitude aé to justify usé of the term '"revolutionary",
and the changes in production-methods ére also of such a nature as to
be regarded-a5~revolutionafy, But révolutions characteristically havé
two phases. - Thérg is the initia; phase, when the old concepts yield.
‘supremacy to. the new, and there is the implementation phase, dﬁring

- which the social and economic order tékes on a neW.configuratioﬁ within
which the rqulutionary concepts can develop4tq‘ﬁhe full. Thislﬁatﬁern'

is true of political revolutions, and it was true of the industrial -

revolution of the 19th century. "In the world of today the speed of
Icomﬁdnications has accelérated the rate of_change, but the pattern is the '
same. -The technology of the information economy is now univeréally

accepted, conceptually; as the basis of the new economic order. Phasé I

.of the information revolution has been.échievéd. Ip some éountries} |
notably the Uhited States and Japan, Phase .II is aifeady well undef wayﬁ

Ip Cénada, the communications infrastrucﬁure is one.of the ‘best in the world;
and is.already being used, in some industrial sectors, to implement.the

technology.

But we are, relatively speaking,.only>at:the start of the.
revolution.l_A}together, the inevitable change in production methods andAln econon i
and. corporate organization will be evcry.bit as_fundamentai as the chaﬁges
associated with the earlier industfial‘revolutiqn. The impacté of thap
revolution on political, sociai and economic étructures were profound. and
lasting. World trade structures and hhe'internatioﬁal centres of economic

power were in large part determined for a century or more by the speed with
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which natidné'adopted the new technology; the parliamentary systems of
Western Europe were 6bliged_to respond institutionally and broaden the
demgcratic‘base.of thelr communities. 'Tﬁe emergence of the great empirgs
of the i9th.centurylwas based .on the concentration of eéonomic

power iﬁnthe imperial cépitals.- Today's new electronic revolution coﬁld

create economic and political pressures of a comparable strength.

Here in Canada,we are today faced by>a situation full of threats and

opportunities as we enter into Phase II, the implementation phase, of

our information revolution.

The cost advantages of the new techndiogy are such that no

country can afford to delay its use. Rather, there are compelling reasons

‘for any country to encourage maximum possible use of the technology, in

grder to maintain its national econdmic and culturél'identity-and‘intér+
natioﬁal~competiﬁiveneés. Country aftef pbunt;y within the recent paét

has adoéted‘policies directea at foétering.the growth of-this}use in gll‘
sectors in»théir respective écbnomies. In-the‘United Kingdom, pélitical
awareness has developed rapidly in recent months. _In‘Dééember”of-laﬁt_year,
the Prime Minister announced a rénge»bfﬂﬁew policy initiativgs;uincluéing
aﬁ increase pf £100 million in aid.toAthé developmen; of the microfchip

industry, raising the total to B400 million, while funds available to the

National Enterprise Board were increased from Bl billion to about k3 billion.

The program includes support to manufacturingx(partiCu1ar}y that related to’
silicon chips), increased emphasis on training and education (particularly

of technicians, programmers and systems analysts), on government procurcment

- and the launching of a major awareness campaign to promote the incorporation




. - . of the new technologies into government _and business activities. In
addition, increased attention is being given to social impacts (particularly
on employment) and the Central Policy Review Staff is considering ways of

improving policy co-ordination.

:In France, political-awareness also es;alatéd rapidly iast>
year, sparked by the report ”L'informatisation detla socidtd". New initié;ives
. were announcéd by the French President in December. The objective is to-

catch up and become avworld leader in production for, and use of, the techf

nologies. Some FF2% billion have beén allocated to the prograﬁ. Inéreésed

emphasis is being placed on use of the new technolpgies'and a special agency

haé been established to pfomote-aﬁplications-deﬁelopmentL: The prograﬁ alsé

ipéludes increased fﬁnding for training and education and.increésed emphasis
’ on standards (which serves to promote develdpment of domestic induétry).->

In addition, -the President estaﬁlished aﬁ inte;agency task force to adviséH'

on the issues raised by transborder aata flow; its report is séheduled to'bé'

ready in about three months. The French are worried about the growing use of

; U.S.-located data banks and the threat this creates to national sovereignty.

In Japan, a co-ordinated push is continuing. Japan's policies
have four major thrusts: promotion of the computer. industry; promotion of

the data processing industry; development of_sdcial systems; and the

"establishment of a foundation for the information age".

In all industrialized nations, similar patterns emerge. There
are growing commitments, on the one hand, to promote manufacturing and
new uses of information technologies, aund, on the other, to assess, and,

. where necessary, to counter potential negative impacts. The range of impacts




- enjoy.

-~ economic, social, legal, cultural and political - characteristically

experienced by countries 'in the midst of this revolution (other than the

United States and Japan), have strong similarities. A significant element

is the migration of managemeﬁt decision-making and computer programming
aéti&ities which has, In the absence of measures to the contrary, tended

to ‘occur just as eaéil& across national borders as within thém. Such a
transfer leads to a further loss of autonomy on the part of subsidiaries of
the large multinauionalg,albhough;it ténds to affect nétiénal enferprises

also in a comparablé way as Fhey_become more cldsely’integrated.ﬁitﬁ’foréign:
suppliers. Beyond the economic considerations are ques tions of natioﬁal
security, the.potgntial for crime and.sabotaée; privacy énd_political.soyereign;y.‘
The ldcatiOn Qf the bulk of a cbuntry’s data'storage and processing determines

to a large extent the degree-of national independence that a. country can

A second group dfﬂprobléms‘arising fxom thé infqr@ation %qulution"
is‘éééociated_with emplOyment.. Use of the technology means very large gains
in labor productivity, bgt it brings withlit the problem of thg ungmployment
which might be directly caused by the increased productivity.of the héw
production process, fhis problem is exacerbated by ghé restricted mobility
of displaced workers, A éecond\type of unemployment>is'the "disemployment" caﬁsed
by a permanent.change in the type of skills required by the Systém; tﬁe casge
of the Swiss watchmalkers and the Swiss respénse is illustrativc. New employ-
ment opportunities require skills which'cannoL be readily acquired by the.
diéemployed. Labor unions, such as those representing typesetters and post

office workers, have drawn attention to this problem in Canada. A third type-




of job loss is regional displacement arising from migration of the data-
processing function; this is particularly important when the migratioﬁ

. crosses national borders,

Unfb;tunateiy,vsoﬁe of "the social impacts of the information
revolution could be undesirable in the absence of remedial policies. Th&se
that have recéiVed most atteﬁtion toidate are related to ﬁersoﬂal privécy,
Tﬁe pétengial for widespread gompﬁter crime are.enormous. Anothef aspect
..of.sqcial concern relates to the impact of cpmputers on humanAreiatiqns,
.Maﬁy feel that computef systemé are4de—humanizing: they poiﬁtAto examples
of dunning ndtices for the paymeﬁt df incorrect bills,>to the,difficulties
exﬁerienged in getting corrections made -and té the inflekibilities built
“into the systemé. .Thei are concerned about alienation and the decreéseq
0ppor£unities available for social contact. interéctive telévisidn‘willA
likély accentuate this problem énd s#impiate.changes in our sense of.

community.

The cul;urgl,impacts arising'ffom use of today's conmunications
technology are per?ésive. Widespread~distributidn of domestic teleVision
signals through the use of cable is ah important ﬁnifyipg fofce, but the
extensive diétribution of foreign programming by ﬁhe:same meané ﬁay be
perceived as a cultural thregt. In Caﬁada, use of satéllites to beam
Canadian programming from the urban-souéh_into remote communities in the -
north could be destructive of indigenous.cultures in those areas. Usec of
the technology for educational purpoées can be seen, on the one hand, as
advantageous} but it too could be seen as a cultural threat, especially in
a federal system, ﬁhere educatigh is constitutionally within pro&incial

jurisdiction,
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-The advent of the direct broadcasting satelllte, or DBS,

widens the problem. In the United Nationé, debate continues on the-

conflict between a country's right not to be "broadcast to" without .

its consent  and the principle of the free flow of information. Moreover,

the use of earth stations by companies seeking to access.data banks’

abread or to send messages back and forth across countries conflicts with

the_principle.of the national postal monopoly. ‘International theff.of..
signals for resale undermines copyright iaws, which become unénﬁérqeablg,

and rob the individual whose property rights are violate&f Thése'afé méfteré
of both national and international policy concern in the field of-commpﬁicatiquzl
but they command iittlg attention in Canada bﬁtside the'sméll group of

experts directly concerned.

The integrated policies adopted by other countries for éudcess

in the implementation phase appear to include measures to promote:.

- a strong telecommunications and electronic equipment
manufacturing industry (associated in many cases with

a strong computer manufacturing industry);

- a stroﬁg deVeloﬁment of a healthy micro~electronics
industry;

~ a strong domesfic market for the products of thesei
industries (national telecommunications, defence
‘procurement, pther-public procurément,-including

Crown corporations and promotion of domestic purchases

by other goods and service industries);




firm national control over telecommunications networks

and the use of standards, protocols tariffs and rate

structures to advance national interests, consistent with
multilateral trade agreements;
effective education, training and retraining programs

for the deQelopment of suitably skilled labor;

an assessment of social impacts (including the privacy

question) and the development of appropriate policies;

an assessment of the economic impacts and the development

of appropriate policies;

an assessment of new legal requirements (for example,

related to privacy, liability, computer crime,

facilitatlon of trade documentation, etc);
optimum location of industry;

retention of domestic storage and processing of information;
co—ordinated‘government/private sector, well financed programs

to foster.the repild introduction of new interactive TV services;

financial and taxation measures to promote the use of the new

‘technologies and to strengthen domestic suppliers of goods'and

services;

measures to promote néw applications in arcas such as electronic
méil, electronic funds transfer, the office of the future and in
the provision'of improved social systems;.

education and other measures to increase citizen éwarenéss of the
benefits to be derived from the new'technology, in order'to pro&ide

a basis for the '"new information age."




‘Such ?arious individual measufes,'taken together, create a
policy package designéd to maintain patioﬁal economlc strength in the
highly éompetitive new world information écondmy and in the fa;e~of-new
and signifiéant'areés of competition, to preserve a viable bhalance of
payments position, to preserve national sovereignty and to avoid

potential negative impacts on society and on the individual,

The development of policy in Canada does ngt yet resemble
that obseryed in other countries, while the technology continues.po
séreéd. Already thefe are fears,. such as those fecéntly expreésed in the-
Clyﬁe report, -that our own Phase II.wili result in the implementation_of» 

a social and economic order imposed from without, rather than one which

reflects the cultural, linguistic and political realities on which our . |
‘country was founded, . Becéuse_Canada does not yet have ény firm plans or

‘policies for strengthening its economic and social system to meet these

challenges, the consequences fof Canada of other countries' poiicy.

initiatives could be severe. Cahada's ecohomic, social and cuitural

framework is such that it is already vulperable to foréign influencesi

The branéh;plant sﬁtuéture of industry is pervaﬁivé in manufapturing; .THef
éssence of ﬁhis:system is that the power of ecoﬁémic décision~making resides
abfoé&. The new information systems, thfough the wofking of cconomic pressures,
reinforcé the tendency to centralization of decision-making which could lecad

to a growing extension of the brﬁﬁch—plnut structure to OLhCE-SUCKOFS ol thd

economy,
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But Canada possesses areas of strength which can be built

upon to meet the émerging~challenges; ‘Amongvthese is a higﬁly~competitive

‘electronics manufacturing sector of world scale, developed by private

- enterprise in close association with a major telecommunications carrier

- a relationship which in Europe and other parts of the world«depends>on

government protection for security. The Canadian telecommunications carrier

.system, which is almost entirely Canadian-owned, is extremely efficient.

This system is avallable not only as vital infrastructure for, Canadlaﬁ
industry and to serve social and cultural endg, but alsp as a‘tool for use
in the developmént of furthér~eléctronic5*based manufécturing and service
industries. The ﬁse of standards, protocols and rate and.tariff‘strucfures

to promote the development of integrated systems is.as available to Canadian

. policy-makers as it is .to those in other countries where the system is state-

owned. ‘The cable television system which now covers some’ .80 per cemnt
of urban Canada is also Canadian~owned, but its procurement activity does

not yet create the assured markets which characterize the telephone industry.

‘The Canadian banking System, with its networks of branches, can likewise>be

an important factor in the formulation of a comprehensive policy framework,

-as can the major transportation systems. Provincially controlled utilities

could also be significant.

Recently, there has been an increase in tche strength of some of

Canada's data-processing, software and carricr operations; some individual

enterprises have taken steps to develop their capacity to provide service

by forming ‘close operatioual or corporate links, and thus have built a

- capacity to provide integrated services based on the use of both computers
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and telecommunications., Some Canadian computer service bureaus are
competing successfully in international markets, and are fully competitive
in the domestic market. These pioneering efforts are an important example’

of- what Canadian industry.is in fact - capable of doing,

In summary, Canada at present enjoys:

1

A telecommunications carrier utility industfy largely

under Canadian control as a gateway to our market;

- A vertically'integrated and, to .this point,
relatively secure world scalé manufacturing and

R&D enterprise;y

- A will to innovate and to risk capital in our record

carrier, cable distribution and telephone_industries;

- An under-exploited capability in our CATV, record
carrier and Crown corporate enterprises to provide a
market for Canadian producers;

- A major banking industry, already well advanced in .the
use of the new information techndlogies, with existing

networks of branches;




- A growing information processing industry which
is showing enterprise and willingness to undertake

‘risk in exploiting the technology;

—- A dynamic research activity and .capability in the
‘Department - of Communications promoting industrial
instruments to transform technology into products

and services.

This base of streﬁgth is of crucial.importance to the required

-integrated policy framework.

The government's Board of Economic Developmeﬁt Ministers'receﬁfly-,
took some majop stepé towards building an envigonment in which tﬁe‘Canadién
eléctionics industry‘will be better able to contribute to Canada's national"
strenéth._ It has been announcea, first, thatlthe gpvernﬁent will maké_aVéiidble
$50 million in assistance to electronic firms over the next thfee_years,iiﬁ,>
part'fo help'electrqnics firms carry out largé;scale préjécts which Qill i“"
increase production and R&D. Specifically, it will assist ﬁrojects wﬁich

_will provide significant economic benefits to the country and.wﬁich_would qoﬁ

otherwise be undertaken in Canada.

The resources being made avaiiable will alsp be uéed to encourage'_
tﬁe increaéed Qse and proauction of micrqelectronié déyices (integrated |
circuité) in-Caﬁada. Microeledfronics is ﬁﬁé key technology which will
determine the competitiveness pf electronic iIndustrics around.thc-world.

The output of electronics firms in turn is becoming'critical to improvements

in productivity in all of industry.

i
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. The specifics of the microelectronics measures are expected

“to include:

- an education program to make potential users aware

of the benefits of microelectronlcs;

~ promotion of the use of microprocessors ('computers
on a chip') and other microelectronic devices in

existing and new products;

- funds for studies leading to the incorporation of °
custom—-integrated circuits in production‘processés

and products; = -

- incentives to encourage the establishment of~indépeﬁdent'
design and custom-integrated circuit- production houses. -

in Canada;

~' egstablishment of a federally fundéd pilot production

facility for integrated circuits.

The second part of the<pblicy is the promotion of.a strong

Canadian capgbility in the highftechnology, rapid;growth afeé of satellites.
.In‘the paét, satellites needed by Cénada have had to be purchased f?om fifﬁs
outside thé country with only some of the sub-contract work done by Canadian
'companies. Telesat Canada, this éountry's domestic satellite cdmmunicat%ons
-carrief, is now in the pfoccss pf purchasing Lwo new satellites: The
_government has taken money from ips Economic Development Budget‘to.make an>
foer of about $20 million to Telesat Canada, to assist Telesat's Cénadian
-supplier‘to "tool up" to a higher capacity. With this step, the gdvernment

is assuring -a market base from which a developing Canadian company can




. pursue export sales In a rapldly expanding world market-place for

- satellites -and related hardware.

. ' The satellite effort'isfﬁhe latest in a series of recent
méasures_by the government in-the telecommunications field: Last
October, thé'government comﬁenced a three-year $20_millionvbrogram of -
major expansion and upgrading 6f the Department of Communications kDOC)
Space Research . Centre néar Ottawa. in January this year, the governmeﬁt-’
furned over to the City.of Vahcouver‘a $2.5-million mobile police
-communications éystem developed on an experimental basis for DQC.‘-In
February, Minister'of Communications Jeanne sauvé signed-a fivewyear
$4.8 million agreement with the Canadian Telecommunication Carrie£s>
Aééodiation for a major ﬁieldvtrial of fibre-optics technolqu (the
carrying of cable TV, phone and other services thrqugh highly-efficient }
glass strands) in the tqwn of Elié, Manitoba. Last month, tﬁe governme;t
commifted $9  million over a'four—year period for the developmept of
Telidon. Telidon is a new technique that will eventually givé anyone with a’
television set, with the help of -a theap ad&~on device not unlike a pocket. , ;
calculator,.a wide rahge of capabilities such as information rettie&al,

) text Qditing, data processing, electrgnic mail, éiectrpnic funds transfer

and computer-aided instruction.

A third part of the polilcy -—- use of government purchasing to
enhance the performance aof the clectvonics Industry in Canada -- will involve
the government taking new. factors into account in its purchasing; thus, as

"part of the national developmént policy for the electronics industry, the-
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v ) government was proposing to use its buying power to promote Canadian -
industrial development. In implementing these measures, special

consideration will be given to assist the electronics industry.

.Tﬁesé'steps, of major importance in themsglves, should be
regarded as an important beginning.in develqping an integféted approach
to the immense problems posed by the information revolution. Beyoﬁd
them; ﬁowever, it may also be necessary to develop @ further boliciés

covering:

- measures for the protection .of political and -
economic sovereignty,'such as control over the”

location of data storage and processing;

.~ measures to retain Canadian control over the

. . . : use of the technology in communications;

.~ measures to promote the provision of ldw"cost‘
‘innqvative data communications services to
Canadian business so as to enhance its international .
compétitiveness and té be conducive to the dévelop—

ment of a strong Canadian data processing industry; -

.~ measures to develop the telecommunications infrastructure
and provision of informatiion services to homes, which in
turn will provide opportunities for the development of

related manufacturing industries;




further initiatives. to promote use of the
technology in manufacturing, transportation,

resource and service industries;

measures to encourage development of software,

data banks: and new information processing services;

measures to promote manufacture of selected

electronic products;
measures to promote manufacture of capital goods
based on, and embodying, microprocessing;

measures to offset the transfer of key decision-
making and other functions associated with use of-

the technology;

measures directed at ensuring that Canadians are
equipped with the skills necessary for employment

in the information Society;

measures to protect privacy, reduce vulnerability

and protect cultural sovereignty;

legal measures to cover, for example, protection of
software and data banks, computer crime, liability
in new systems such as electronic funds transfer,

facilitation of trade documentation, etc.




Many of these matters bear upon areas of provincial .

‘resgonsibility, and there is, accordingly; a pressing need to

ensure that rhe governments of the provinces are aware of the contribution
they might make, by working within their own jurisdictions, to the

safeguarding of Canada's economic, political and cultural sovereignty.

The world tdday is in the midst of a revolution which will

“bring about a new econoinic order and a new soclety. Governments everywhere

are implemenfing.policiES.designed to reinforce the pressures~already-
apparent in attempts to gain international competitive‘advantage. If
Cangda fails to mov;4in its own fﬁterest, the?é will be inferences,

based on our past history, about our will to retain confrol over the course
bf the information.revolution‘as it unfdlds within our borders. Given Qu:

basic strengths, however, and building on the foundations already'laid, we

“can by the right approach to policy demonstrate to the world that the

information revolution represents one of the gréatest opportunities. this

country has ever seen.






