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SUMMARY

Although information has existed from time immemorial, the means
of conveying opinions and information have ‘changed considerably. We
have gone from newspapers to radio, then to television and more recently
to a whole range of new technologies 1nc1ud1ng microcomputers. The new
information products and services come from new firms that account for

an ever increasing share of total economic act1v1ty.

"The industry associated with such new technologies has seen the
emergence of new products: text, digital data, sounds and images that can
now be recorded, stored and exchanged in electronic form.  The new
technologies are making inroads into all sectors of the economy, and
applications both at work and in the home are becoming diversified.

Along with the growth in information products and services,
however, is a definite trend toward concentration, with the USA and Japan
at the forefront of the international scene. For its part, Canada could carve
out for itself a good position on the international technology markets in the
telecommunicatiohs and new services sector.

The interrelationship between technological innovation, industrial
productivity and the competitiveness of our firms on international markets

.is a well-known fact. Indeed, the competitiveness of our organizations

seems to be increasingly linked to their ability to adopt and use effectively
new information technologies.

" The massive introduction of microcomputers: in our firms, however,
is a recent phenomenon; the years between 1983 and 1985 are generally
considered to be ‘the transition period in Canada. According to the
Economic Council of Canada (1986), office automation applications (64% of
all applications introduced) held centre stage with respect to technological
changes in all economic sectors in Canada from 1980 to 1985 and is
expected to be the main area of technologlcal innovation from 1986 to
1990.
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As a result of the progress in the areas of informatics and
communications, not only have goods and services been affected but also
the internal organization of our firms, relationships between the various
economic players and even the very -foundations of our society ‘have
altered, bringing us to a new stage: the information age.
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INFORMATION TECHNOLOGIES: INNOVATION AND DIFFUSION

When one speaks of the advent of the information sociefy, one is
generally referring to the impact of new information technologies, designe’d
to process, store, reproduce and transmit information in all fields of human
endeavour. In order to shed light on the current trends, we will present a
brief overview of the innovations in information diffusion, the "resultant
developments within ofganizations and factors influencing the degree of

computerization.

1- Diffusion of information

1.1- Traditional means of diffusion

Althoﬁgh information has existed from time immemorial, the means
of conveying opinions and information have clianged. considerably.  The
printed press gained undeniable supremacy in England in the early 19th
century, 'a peribd which. saw the emergence of the major world news
agencies (Associated Press, Reuter, etc), pr‘ess distributing services and
most of the major newspapers. Advances in newspaper publishing
iechnology such as offset, the invention of the telegraph, and then

telecommunications technology making satellite transmission possible have

each in turn radically changed the newspaper publishing industry.
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The advent of radio broadcasting in the early 20th century marked

another important stage in information diffusion. It led to the emergence

of mass culture, the sharing of interests, values, ideas and beliefs common

to the whole population. Mid-century saw the rise and growth of the news
and entertainment media: television, music, film and book publishing. The
market for these information hindustries, now described as traditional,
almost tripled in Canada between 1977 and 1985 (Communications Canada,

1987).
1.2- New information technologies-

In recent decades there has been an invasion of a whole ran.ge of
communications technologies into our daily life: cable >televis‘ion, \_}ideo
cassettes, audio cassettes, video disks, video games, compact disk players,
new types ofivtelephone, personal computers and so forth. These new
information products and services come from new firms that are taking an

ever increasing share of the information market.

~According to Jacques Perrin, the -handli_ng of information accounted in
1984 for 40 to 50% of the value added produced by the transborder flow of
information in the industrialized nations. - The industry associated with
such new technologies has seen the emergéncé of new products: text,
digital data, sounds and images that can now be recorded, stored and

exchanged- in electronic form.
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The new products take the form of .databases that provide
information electronically coded in the digital language of computers. The

microcomputer has maximized the possibility of immediate access to the

information. As a result of developments in electronic telecommunications

networks, it has become possible to query sources of electronic
information, exchange computerized data and 'doéuments, carry out
business transactions and so forth. Progressively, the management of
information is becbming the modulus of the world economic act_iﬁties

(Séguin, F., 1989).

It is estimated that at_‘ the present time there are more  than
3,000 databases that provide information on all sorts of subjects from the
stock inarket_ to one's horoscope; increasingly they encdmpass all aspects of
human endeavour. - Indeed, new- information technologies (the software
and data processing industries) have grown more quickly than the GDP
with rev.enues‘ increasing sevenfold between 1974 and 1985, from
$200 milklion_ to $2.1 billion (current dollars) (Commun'ic‘atioris Canada,

1987).
1.3- The business market

For many firms and organizations, commercial databases have come

to supplement, if not replace, printed media such as newspapers,

magazines and trade publications. United States'play a central role in

telereference in Canada, for example, a high proportion of data produced
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by american owned enterprises (Visa, Howsehold Finance, etc.) are stocked

in data banks located in United States.

In paraHel, electronic data interchange (EDI) related to business
transactions is an electronic information service that increasingly has been

drawing the attentlon of Canadlan firms. EDI, which links over 300 firms,

" makes it posmble for firms using different computer hardware to exchange

electromcally business documents, to carry out business transactions and
so forth (Sandy, Kemp D. A..,‘ 1987). In the wake of the free-trade
agreements, trade ‘between Canada and the United States is likely to be

conducted largely through EDI ("Canada's Rapid Embrace,” 1988).

The development of artificial' intelligence is also hetvirig an impact on
the business sector. The Ame_'rican business software manufacturer,
McCormack'andADodge of Boston, plans to market within 2 year a System
designed for administrative uses that will enable computers to respond to -
voice commands ("L'ordinateur qui entend," 1988) In the area of
management information systems, it is expected that expert .systems and
natural language querying will become increasingly popular among big
enterprlses surveyed "All of the compames were committed to “highly

functional and usable Management Information Systems and Executive

Information Systems" (Evans Research Corporation, 1989). As a result of

artificial intelligence, which makes it possible for computers to respond to

voice commands, administrative uses should multiply..




1.4- The general !publie market

Services intended for = the general public have also grown
significantly: in 1984 consumer information services (teleshopping, Sperts
news, entertainment news, electronic bulletin boards: and so forfh)
accounted for sales of $77.8 million, or 5% of the total. Projections are that
such services will generate revenues of $470'million in 1989, or 13%
(Communications Canada, 1987). Examples (in the United States) of firms
offering such services are CompuServe, Dow Jones News-Retrieval and The
Soufce; the first two have more than 250,000 subscﬁbers and the last has

some 60,000.

But the most popular is unquestionably the French service Minitel,
which has more than 2.5 mjllion sub'scribers. In Canada, Alex (Bell
Canada) was put on the market on an experimental basis in Montreal in the
fall of 1988. It provides a whole range of services and electronic
information 1nclud1ng shopping, banking, lists of restaurants and cultural

events, financial serv1ces and special bulletins on a 24-hour ba31s
1.5- A new social organization

According to the President of Northern Telecom Ltd, Danic G. Vice, a

new social and economic organization, based on telecommunications, will

_emerge in the 21stcentury. The integrated services digital network

(ISDN) is an important step toward the establishment of universal

networks and integrated services ("Les télécommunications a l'origine,"
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1988). AT&T, British- Telecom and France Telecom have just installed a
transoceanic fibre. optic cable between Europe and North America capable
of carrying 40,000 telephone  conversations simultaneously. It is proving
to be a key link in the world communications network ("La fibre optique,"
1989). "~ The cable will make it possible to transmit information in the form
of voice, data or video.l In Canada, firms will soon be in a positioa to
transmit business documents electronically outside the country.. An
agreement between AT&T and Telecom Canada will allow for transmission
of business documents .suc.h as invoices and order forms ("Echanges.

électroniques,"”, 1989).

A report by the FAST group summarizes current technological

changes this way:

" New information and communication technologies have
overcome time and distance. Masses of data flow across
the borders in different signals -analogue or digital-and
through different media -post, telex, telephone, data
networks...- This development is the result ‘of the
combination of telecommunications and data processing
and is clearly demonstrated by the advent of  satellites of
a composite type which will equally well transmit voice,
messages, pictures, and sounds and provide a powerful
instrument of global communication." (Communauté
économique européenne, 1984)




4

B &am as

b s

1.6. Trend towards concentration

The phenomenal growth in info_rmation products and services has-

been accompanied, however, by a marked trend towards concentration,

which began several years ago. For example, the 10 main makes of
computers (mini and mainframe) used by Canadian firms (Canadian
Information ProcessingSociety, 1987) are all Américan and account for
75 to 80% of the Canadian market. IBM and Digital Equipment ‘have
dominated the market since 1975. In the case of small and medium'-.sized‘
businesses (maximum annual revenue of $40 million in 1985), the most -
popular makes in Canadav as a whole are IBM (53% of the market), Apple
(8%) aﬁd Tandy—Radio—Shack (3%) (Evans Research, 1985). |

On the international scene, the United States is clearly the world

leader in the database industry. US database producers and vendors

constitute over half the total in both on-line and gateway . categories

(Communications Canada, 1987). The telecommunications sector 18,
_according to many, a field in which Canada could conceivably make a good

showing on international technological markets.
1.7- The importance of telecommunications

Canada is renowned worldwide for’ the extent and quality of its
telecommunications network. In addition to the services offered by
telephone companies, telecommunications companies offer a wide range of

services: CNCP (mainly transmission of text and data), Teleglobe Canada



~(overseas communications) and Telesat Canada (communications by

satellite) (Ministere des Communications du Québec, 1988a). This industry

is characterized by a high degree of concentration.

The new cellular radiotelephone Service is .drastically changing the

‘mobile telecommunications market. Two firms share this developing

~market: Bell Cellular, a member ofA CellNet Canada, and Cantel. Inc., owner of

a national network; they have 65,000 and 75,000 s_ubsc_ribers,‘ respectively

‘(MCQ, 1988a). Mobile telecommunications firms are planning to expand by

looking for new customers among consumers and the business - community
(small and medium-sized businesses) mainly by offering a new range of

products and services while reducing rates (MCQ, 1988b).

As rtegards the Canadian telecommunications equipment industry,

Northern Telecom (Nortel), a subsidiary of Bell Canada Enterprises,

~dominates the market with sales estimated to account for 70% of total sales -

of telecommunications equipment in Canada. Northern Telecom is also an
important player on the world market; .in 1984, 75% of its sales were on

the American market and 15% on the Canadian market (MCQ, 1988a).

The telecommunications equipment and communications sectors,
which are growing at an annual rate of almost 11%, are a key industry for
the economic develdpment of Canada (MCQ, 1988b). According to the
Quebec government, the success of the telecommunications equipment
industry in Quebec and Canada is largély dependent on the growth of trade

on the world market, especially with the United States.




2- Innovation _within__ firms

2.1 Incentives and obstacles to innovation

With the production of new information goods and services, a

-~ number of studies have demonstrated the interrelationship between

technological innovation, industrial productivity and competitiveness of our
industries on‘internation‘allmarkets. They have pointed out the economic
benefits of adopting and wusing mnew technologies with respect to-
productivity gains for example. Indeéd, the competitiveness of our
organizations seems increasingly to be linked to their ability to adopt and

use effectively the new information technologies.

Accord_ing to the Economic Council of Canada (ECC, 1986), in néarly
70% of Canadian firms, increased organi'zational productivity was the main
factor behind technological changes. ‘Managers' automation objectives rest
mainly on criteria of productivity, profitability and cbmpetition. Other
incentives mentioned inciude enhanced opsrétioﬁal effectiveness and

improved quality of products and services (ERC, 1989).

This study also contends that information and telecommunications

technologies will have a major impact on the labour market and -the

economy in general in the years to come. It is important, therefore, to

" monitor the pace of diffusion and the use of new technologies but also to

identify the factors of development and the .obstacles to the diffusion of

innovations.
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Although the .diffusio.n of technologies is generally associated ‘with a
drop in the cost of equipment, -this factor is still the major obvstacle to
innovation for more than half the firms that participated in a survey
conducted by the ECC in 1985. A shortage of qualified staff ‘and "uncertain
machine perfdrmance also hamper the adoption of new technologies,
 especially in small 'iand medium-sized businesses. Finally, the problems of
standardizing langﬁages and technologies constitute a deterrent .for one
qﬁarter of the firms. Solving these problems should ha:ve a significant

effect on the abili.ty of firms to use new technologies.
2.2- First phase of computerization

Heairy, costly. and centralized computers were the first stagé of .
computerization (MCQ,. 1988b). = Before 1975, they wére used exclﬁsively
by large public and private organizations, mainly for everyday operations
)(accounting,' personnel management and S0 forth). This first phase was
characterized mainly b.y the introducfion of word prbcessors (WP) and data
éntry terminals (DET) in offices. Most Canadian Qrganizatidns aré still i.n’

this first phase (Dumas, M. C., M. P. Maurice and L. Deschénes, 1989a).

According to CIPS (Canadian Information Processing Society, 1987),
the number of computing facilities (excluding miér_os) leasing for a monthly
rate exceeding $1,000 or worth a purchase price greater than $35,000 rose
from 710 in 1965 to 14,503 in 1986. Almost 50% of these new

- technologies are used in Ontario. For example, during that period, Quebec's
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share of Canadian computing facilities droppéd from 29% to 16%, whereas
Ontario's share remained. relatively stable moving from 46% to 45%.
Although the nﬁmber' of cbmpuiers in Ontario is almost three times higher
than in Quebec, the breakdown by cost of leasing is similar in the
two provinces, most éomputers (55% or more) falling into the class that

can be leased for between $1,000 and $4,999.
23 Second phase of computerization .

The diffusion of micro.computers‘ in the mid-seventies corresponds to
a decentral'ized, distributed, ‘broader form .oft chputerization (MCQ,
1988b). The second phase .of computerization in organizations meant a
range of applications intended for a larger group of users. This is the phase
in which informatics was -app‘lied.to traditional ~office activities and
equipment: word processing, electronic mail, records management and so

forth.

The massive introduction of microc'omputers in firms, however, is a
recent phenomenon; the years be‘tWeen 1983 -and 1985 are generally
considered to be the transition period in Canada.‘ According to Evans
‘Research (1'985b), 64% of small and medium-sized businesses With annual
révenues greater than $40 million in 1985 had abquired their first
microéomputer in 1983 or 1984; more than 75% of firms working solely
with microcomputers had acquired their first miérocbmputer in 1984 or
1985; only 17% had made the purchase before 1984 (Lefebvre, L.,
E. Lefebvre and 7. Dﬁcharme, 1987). The recéht popularity  of
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microcomputers can be explained by the lower costs but also by the fact
that there are fewer problems associated with introducing such

technologies.

According to the ECC (1986), office autor_nziﬁon applications (personal
compute_zrs, "work stations, word processing, networks and other
applications) predominated in te&hnological innovafions in firms in all
economic sectors in Canada between 1980 and 1985. For example; in the
first half of the 1980s, office automation téchnolbgy ‘accou‘nted for two
thirds (64%) of all applications introduced into Canadian firms. The
applications adopted were the following: microcomputers and work stations

(25% of applications), word processors (17%), and computers used fdr

~general administrative operations (16%). It is expected that from 1986 to

1990, office autbmation Willl remain the main form of technological

innovation, accounting for 51% of all applications.

The early 1980s also saw considerable. expansion in electronic mail
and courier services, made possible in large part by the development of
Canadian public services that meet international standards (Telecom

Canada's Envoy 100 and CNCP's Dial Com). Evans Research (Chevreau, J.,

'1986) assessed the Canadian electronic mail market .in' 1985 at $15 million

and estimated that the annual cumulative growth rate of 19% would double.
by 1989. According to Link Resources (Chevreau,J., 1986), the public
electronic mail networks in the United-States generated revenues of about
three hundred million dollars in 1985, this market should reach

1.5 billion dollars in 1990.
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2.4- Third phase of computerization

In addition to the integration of office autémation-- systems into
Canadian firms, plans for office automation networks are eXpected to be
carried out over the period from 1986 to 1990. Abo‘ut_ 5% of Canadian firms
have integrated networks; the percentage is expected to double by 1990,
according to the ECC. Advances in digitiiation'and interconnection making
possible the integration of informatics and telecommunications (telematics)
and the appearance of networks (local, national and international) are
associated with the third phase of computerization, which shows a marked

trend towards greater integration of computerized systems.

In .addition to local area'networks (LAN), one can expect to see the
development of public and private wide area networks (WAN) and of an
integrated services digital network (ISDN) using fibre .optics ~technology and
capable of transmitting any type of message (voice, ‘c'omputeri»zed data and
images). Canada”is expected to move towards complete _digitization of its
national telecommunications network, and it is in the forefront of ISDN on

the international scene (Parker, E.B., 1976). .

The establishment of a universal network integrating international
standards should help to eliminate barriers to the exchange of information
between countries. The development of networks could lead to greater,
sustained growth in new related . services: electronié mail,

videoconferencing, remote access to databases and so forth (MCQ., 1989).
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Evans Research predicts that demand will be increasingly for professionalv
services stemming from telecommunications and informatics, which  are
expected to register a compound growth rate of 63% by 1990

(Communications Canada, 1987)..

- These developments pave the way for a fourth phase of
computerization, that-‘of distributed networks, characterized by
deconcentration of processing and simultaneous multiprocessing.. In
addition to greater: convergence between data processing and
telecommunications, this phase will see voi_ce convérters, optical readers

and other sophisticated equipment whose uses are still to be determined

(Dumas, M.-C., M.-P. Maurice and- L. Deschénes, 1989b).

2.5- Trends in software demand

When considering trends in. software demand, it is important to point
out that during the first phase of computerization, that is up to the mid-
1970s, large private and publié firms used mainly custom software. In the
early 1980s the custom software sector accounted for 47% of total sales of

the Canadian software industry (ERC, 1985a).

During the second phase of computerization, corresponding to the
diffusion of microcomputers, the market shifted in favour of software
packages: standardized software that is mass produced and intended for
mass consumption. The market for this type of software has grown

steadily since the early 1980s: custom software accounted for 28% of the
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market in 1983, 16% in 1987 and is expécted to drop to 15% in 1989,
whereas the share of software packages climbed from 53% in 1981 to 83%

in 1987 and should have reached 85% by 1989 (ERC, 1985a).

Development of "the. first sector should be sustained by the
development and integration of new c'ommunicationsv'networks but also by
the adaptation and modification of mass produced software.  The second
sector should continue to grbw as microcomputers further penetrate the
market’ and more and more small and medium-sized businesses
computérize (MCQ, 1988b). The growth of the groupware. sector - should be

important in the coming 'years.'
2.6- Advent of telematics

The introduction of technologies reiated to telemati_cs has been slower
and more complex than expected, mainly because of cost, incompatibility of
systems and an inadequate assessment of needs. Up to now, demand has
been for gateway services and electronic mail and -courier systems. The
development and peﬁetration of new professional, services depend in large
part on the expansion and. viébility of Canadian industries producing
information, which seems increasingly to be the raw materials of ‘Western

economies (MCQ, 1988b).

A number of key sectors in the Canadian information industry are
weak. One weak sector is the information production industry (production

and publication of databases and software), in which Canadian firms--
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~ which constitute the raw material of the major networks--hold a tiny share
of their own market. Canada is lagging behind considerably: supply is low

- (barely 5% of the world industry) and not very diversified, and

requirements are generally met outside the country. Since the mid-1980s,
however,A the rate of growth of our domestic markets has been comparable
to that of the United States (MCQ, 1988a). The United States, for its part, is
indisputably the world leader in information creation: it has 53:% of the
planet's databéses, which acc.ount’s for almost two thirds of the world

production of electronic informat‘io‘n (MCQ, 1988b).
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3- Diffusion of information i
.3.1- Rate of diffusion

Over the past decade, the development of informatics and

telecommunications applications has _beeﬁ an impoftant factor in the

transformation of our societies. In a context where the economic activity

generated by information is greater than 50%, information industries are a

growing part of the new economic structure.

But the revolution associated with information technologies is not so

much the discovery per se of new technologies, which is progressive, but

their applications (Faltas, 1988; Winston, 1986). The ‘degree of penetration

and diffusion of new information technologies is hard to assess because of a

lack of statistical data that would make it possible to measure the degree of -

' computerization of firms and the economy. Thus far, little analysis of the

importance of the role of the information technologies industry in the social

and economic development of Canada has been carried out. Hence, we -

have only a vague idea of the industrial and economic integration
mechanisms in this industry and the characteristics of information
activities. This is the result of a lack of statistics on the sector, which in
turn is rélated to gaps in the classifications used by public énd private

statistics collecting bodies.

In light of these "g.aps, it is very difficult to find out the rate at which

computerization is progressing in various economic sectors, to identify the
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strengths. and weaknesses of the information seétor. andl'to measure how
far we are lagging be‘hindk our international éompetitors. According ‘to‘ a
study conducted by the Office of Technology Assessment, "At the . very
moment new information technologies are transforming the economy, we
are forced to rely on data that are often outmoded and outright misleading"

(Kelly, H.- and A. Wyckoff, 1989).

A recent study undertaken by the ECC indicates that the degree of
computerization of firms is high‘, with 75% of firms stating that they had
adoptgd at least one innovation based on compufer’ technology between
1980 and 1985, and the figure is expected to reach 85% by 1990 (ECC,
1986). It is important to note, however, th’at the diffusion of technologies
does not occur in a uniform mannér. It varies considerably.depending' on

the size of the firm, the industry and the region of the country.
3.2- Firm size
‘The degree of computerization varies first of all according to the size

of an organization: the larger the firm, the more likely information

technologies have been introduced (500 or more employees: 99% and 50 or

fewer employées: 55%) (ECC, 1986). A study conducted in Quebec showed
similar results: the rate of computerization in small manufacturing firms is

" lower than in large  manufacturing firms (Lefebvre, L, E. Lefebvre and

J. Ducharme, 1987).
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The value of the hardware is also directly related to the size of the

firm: the larger ‘the firm, the more the computer equipment.islwor_th (ECC,

-1986)." For example, in- large firms (more than 500 employees) the

average yalue of present'hardware is $500,000; in medium-sized firms
(from 100 to 499 employees), $300,000; and in very small firms (1 to
19 employees) $55,000. In the latter case, it is likely that mlcrocomputers
are used, as they require a lower investment. In an economy composed.
mainly of small and medium-sized businesses, the value of hardware plays

a determinant role in the‘adoption.of'new technolOgies' (MCQ, 1988Db).

Although the larger the firm, the greater the number Qf applications
(ECC, 19806), it seems that it is mostly small firms that plan to introduce
new informatics technologies -over the next few yeafs (Lefebvre, L.,
E Lefebvre and J. Duchafme, 1987). Moreover, short-term .purchase plans
by small firms are mainly for new informatics applications related to stock
management, accounting, finance and "to a lesser extent personnel
management,. whereas large firms are mostly interested in electronic mail

and records management, especially in the business sector (MCQ, 1988b).

Purchase plans show that the computer1zat1on process is far from
over: in medium-sized and large firms (from 100 to 500 employees),
value of planned informatics equipment is generally as great as the value

of existing equipment (MCQ, 1988b).
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Small businesses in the manufacturing and business sectors are
lagging behind somewhat small businesses in the service sector, a
difference explained by the high cost of computerization in the two sectors

and a lack of human resources (MCQ, 1988b).

Firm size also has a direct effect on the language of the software used

~in firms in Quebec: small firms (less than 100 employees) reported using a

higher percentage of French software (50%) than larger firms (MCQ‘,.
1988b).  Taking accounting software as an example, Ffench software is |
used in 50% of small firms, 37% of medium;sized firms a'n_d 30% of large
firms (1987). Large firms use more English software (35%) than Frehch

software (30%) for accounting.
3.3- Economic sectors

Some firms have a‘higher level' of compﬁterization. For example, the
degree of computerization is higher in service firms. It varies according to
sector: wholesale trade (91%), corrim‘unicatio'ns and other public services
(87%), business services (82%), finance, insurahce and real estate (79%)
(CEC, 1986)--or accordin'g to service offered, which itself is more or less
dependent on computerization. The four most hi’ghly conﬁputerized sectors

are also the ones that have opted in great numbers for office automation

" technologies (87%, 79%, 79% and 77%).
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Some important differences were noted (ECC, 1986); in - particular

with respect to the adoption of office automation networks. For example,

25% of firms in the finance, insurance and real estate sector adopted office

automation networks compared with 12% in the communications and other

public services sector and 9% in the wholesale sector. Conversely, word

processors, - personal computers and office automation networks. are . used

more in the primary and manufacturing industries.

The value of the equipment is also influ‘enced by the economic sector,
especially with - respect to very small firms. For example, in the
manufacturing sector, investment by very small firms is three times higher .
than investment by firms in other sectors. This éan'be explainéd by the
relativel:y high initial cost of some speci’alized applica'tions_ such as

computer-assisted manufacturing (CAM) technologies. In - addition, the

- commercial sector is the one that plans to invest the most in the acquisition

of inforfnatics equipfnent (MCQ, 1988b).
3.4- Region of country

Diffusion of ‘technologies is also very different according to région of
the couhtry. The percentage of Canadian companies that intréduced new
technologies between 1980 and 1985 increases from east to west: Atlantic,
67%; Quebec, 71%; Ontario, 76%; and the West, 81% (ECC,. 1986). Quebec and

Ontario are. ahead of the other provinces in terms of expenditures on

‘informatics equipment and' costs associated with production  automation in

the manufacturing industry (MCQ, 1988b).
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If kone looks at the use of computers (CROP, 1987) by persons
15 years of age or _older, one also finds significant fluctuations according to
region: the Atlantic Provinces have the lowest percentage of users (18%),
followed by Quebec (24%), while Ontario (31%) and the Western provinces
(35%) have higher rates. The percentage of people who have been using a

computer for more than three years is also higher among residents of the

‘West and Ontario (47% and 38% over against 30% and 31% in Quebec and

the Atlantic Provinces). There is a considefable gap between Anglophones

(42%) and Francophones (28%) (Deschénes, L, 1988).

_ If one looks only at the work force, one notes that in 1987, more than
two Canadians out of ten ~(21%) used a- microcomputer for their
employment either occasionally (10%) or regularl_yk (11%). The ]percentage
of users also increases from eaét’ to west (Atlantic Provinces, 16%; Quebec,

20%; Ontario, 21%; and the West, 23%). Anglophones use microcomputers

‘at work more than FrancophonesA (23% - over against 17%).

Among people who have microcomputers in their homeé (13% in
1987, CROP), the percentage of Anglophone households is higher (15%) than
the percentagex of Francophone households ('10%). - The hfghest percentages
are in Ontario (16%) and the Wést (15%). People who use computers in
their homes do so mainly for work or entertainment. They are used‘ most

often for word processing.
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Overall, firms in the service sector are more computerized, the rate of

computerization is directly related to .the size of the firm, the pace of

“diffusion of new technologies is much slower in small and medium-sized

businesses and increase from East to West in the country, and the

hardware come mostly from abroad.
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4- Towar n _information
4.1- Information activities

- Research undertaken sov.far on the national and international- scene
clearly points to the growing omnipresence of new information
technologies. All sectors of the economy, whéther manufacturing or
services, are being profoundly transformed by advances in the informatics
and communications sectors. Not only are gobds and services affected, but
also the internal organization of firms, relationships between the various
economic players and, even the very foundations of our society are

affected.

According to the OECD, information activities (creation, processing,
diffusion and infrastructure) account for between 18% and 25% of the GDP
in industrialized countries and for between 27% and 41% of jobs (OECD,

1986). Growth in this industry even exceeds that in the GDP, an

observation which is also true for Canada (Communications Canada, 1987).

On that score, the industrialized countries are running a veritable race to

get new information technologies.

Although these industries have a high export potential, it is the
United States and Japan that are particularly successful in exporting; for its

part, Canada has a trade deficit for most products. It goes without saying

that Canada could take a greater share of the international market,

especially in the sector of new services.
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Many consider that the current revolution in the production,
processing and distribution of information, in which the computer plays a
central role, océurs in the context .of the post-industrial society, while
acknowledging that information is a factor of changé: "By information I
mean data processing in the broadest sense: the storage, retrieval, and
processing of data become the essential resource for all economic and social
exchanges" (Bell, D., 1981). .The ‘bounda'ries of the three traditiohal“sectors

(primary, secondary and tertiary) are expanded to make room for a new -

‘sector, the information sector, in which the - informatics and

telecommunications industries play an essential role. The underlying
concept is that knowledge and information have become strategic resources
and agents of transformation of the post-industrial society, which has

reached a new stage: the information age.

The FAST group (CEE, 1984) is of a similar opinion: the informationA
society is tending toward an advanced industrial society in which- new

information technologies would play the role of the central nervous system.
4.2- The information economy

One coﬁld probably 'say}‘that We afe witnessing the industrialization
of the activities related to information, knowledge and data following the
same basic principles as the industrial so.ciety: namely the stan.dardiza.tion
and maximization of the production of -information goods and seryices.

However, whereas the post-industrial society was capital intensive, the




26

information society is information intensive. In other words, information is

now the raw material of the new economy ‘and the principal factor of
growth and development. "Today the return on investment in information
is estimated to be approximately 15%, whereas 30 years. ago it did not
reach 4 or 5%. The earning power of capital, which was approxirﬁately 10
to 12%, on the other hand, has dropped to less than 4% per year. Capital is
no longer the source of development and power it once was" (Léhvin,B.,

1986).

The pace at which our societies are changing from economies based
on the production of goods to economies built on the creation, management
and diffusion of information and related services is unprecedented. The

fact that information- has taken on such iﬁ1p0rtance has led to some

consensus regarding the advent of an information economy, or at least an

economic structure with a very major information component. It is in this

light that the term information .economy is now applied to the group of

countfies made up of the United States, Japan and most of the OECD

countries.
In spite of the many different analyses undertaken on the subject at
the international level, we still do not find a standard definition . of

information economy on which statistics are gathered.

Although we are being propelled toward the information society by

developments in the informatics and communications technology sectors, it

has proved difficult to get a clear picture of past trends and the effects of
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such changes in the short and long term. By this very fact, political
decision-makers and planners in the public and private sectors do not have
available the relevant information to enable them to plan, co-ordinate and
develop policies and programs adapted to the information sector and the

new needs of Canadian society.

It is important, in light‘of the above, to promete economikc and social
re's_earch related to information activifies, because this new industrial
sector conditions international development in an era.of greater and
greater 1ntegrat10n of informatics and - commumcatlons techinologies, and~
because this new sector is of definite strategic importance for the future of

our country.
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