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‘Introduction

The term "office automation" is unquestionmably a part of today's
vocabulary, but what exactly does it mean? How does the reality it describes

constitute a major challenge to business?

This report will attempt to provide an answer to these questions
before going on to discuss training as a significant dimension of office auto-
mation. We hope to show that effecpive training is-esséntial in order to meet
the needs of today's workers. We also intend to indicate the new demands that
work éutomation will impose om the school system,.whose respousibility it is'

to train the workers of tomorrow.
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Office Automation:; the Convergence of Two Trends

As we near the end of the 20th century, we find ourselves in the
throes of a technological revolution. Workers of the last century also exbe-
rienced such a revolution, as a wave of mechanization and industrialization
brought qhanges in the structure of work and in the very way of life. These
were far-reaching changes which, history tells us, were not accomplished

painlessly.

In a similar way, our society is going through a period of
radical change. We have left behind a world of things to enter a world of

signs. Fewer and fewer people handle things today, and in the future the

production of goods will increasingly be performed by machine—tools and

robots. Correspondingly, two thirds of workers are now in information-
related jobs, and this shift in the concentration of labour is steadily

becoming more pronounced.




The trend towards an increasingly information orieﬁted %abodr
force has been, accompanied by a veritable explosion in the volume of
information and in the amount information traffic, which has left no argé of
human activity untouched. One result has been a-declime in office produc-
tivity because workers are simply no lounger capable of dealing with the
growing mass of information. A well-known American study covering the decade

from 1968~1978 stated that office productivity increased by only 4% compared

‘with a 90% iocrease in industry and a 185% increase in agricﬁlture.

Significantly, it was in the late 1970s that the development of
computer technology began to accelerate: computers became more efficient
(due to greater circuit integration), less costly and most important, acces-—

sible to all (with the advent of microcomputers).

Office automation thus appears as the convergence of two trends:
first, a massive growth in the service sector of our economy  with the emer-
gence of an “"information civilization", that has resulted in a productivity
crisis, and second, a technological revolution of unprecedentéd dimensions
which is having a powerful and direct impact on the office enviroument. One
question that immediately comes to mind is whether theée new technologies

might provide a solution to the problem of declining office productivity.
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Office Automation: the Interaction of Factors

The question of whether new technology will result in improved
office productivity must be answered with caution. While computers can
unqueétionably make it easier to process and access information, many studies
indicate that there is no direct link between the introduction of new techno-
logies and increases in productivity. It should be emphasized that effi-
ciency lies not in machines themselves, but in the use made of them. It has
been observed that there is almost always a gap between the potential offered
by a new techﬁology and the actual use to which it is put (Bikson and Gutek

1983). Why is this so?

Th? primary reason why the full potential df office automation
technology often remains unrealized is that the implementation of this tech-
nology is a highly complex process. Office automation-involves the interac-
tion of three factors: the technologies themselves, the people who see their
jobs changing or even disappearing, and the organizationmal structures that
must implement the change and ensure that the automation of work is profi-
table.' Let us take a béief look at each of these fact&rs before going on to
see how Canadian business in general is handling the switch to office auto-

mation.
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Technologies

Three points should be noted:

First, we are dealing with multiplé technologies that are increa=
singly ioterrelated. Office automation includes more than just information
systems: it also includes the development of office systems, telecommunica-
tions systems an& the lioks between them. The combination of computeré and
telecommunications (telematics) now provides users with access to over 2,000
public data banks and a multitude of electronic mail services. Moreover, the
fact that ioformation can now be coded into digital signals, whatever its
original nature (visual, audio, writteo, etc.), is of capital importance.

The digitization of information has made it possible to transmit everything

through the same network.

This said, the sad fact remains that, in spite of a clear trend
towards increased interconnectivity the various types of hardware and soft-
ware now on the market sfill have trouble communicating. We are suffering
from a lack of compatibility, with the consequence that the process of maste-
ring this technology is rendered more difficult. The issue of offiéé equip=
ment compatibility is now considered an important factor in the equipment

purchasing decisions made by the Canadian goveroment.




We must understand that the new technologies flooding into
offices comstitute a qualitative chamge: they are nmow electronic rather-than
mechanical. To use the terms coined by Jean Martineau, we are going from
"tool-machines” to "system—machines"”, apd the conmsequences of this are highly

significant.

The tool-machine is mopofunctiomal; it is a self-contained device
that normally performs only one operationm. Ap example would be the coanven-
tional typewriter. The tool-machine does nmot require complicated trainming

and its impact oo office organmization and working methods is slight.

Conversely, the system—machine is multifunctionmal and can thus
perform a variety of operations. Facsimile machines, for imstance, combine
the functious of photocopying and transmitting of texts, drawiogs and illus-
trations over a distance. The system—machine, instead of being isolated, may
also become a link in a network. On the minus side, more skill is required
to use these machimes: they will require more extensive trainming, especially
if programmable. The more powerful and complex a machinme is, the greater its

impact om work organmization.
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There is some controversy over the impact of office automation on

jobs. It would appear that in the short term office automation ﬁgsults in

“increased unemployment, but that in the long term it is a factor which facil-

itates economic growth and gives rise to a net increase in jobs (Lapointe
1986). It is certain that it briogs about job displacement and the modifica-

tion of tasks. These changes affect all levels: from office workers,

" through middle management, to senior executives.

The relationship office workers have with informatiom is basic-
ally one of production. It is evident thét a number of routine and repeti-
tive Easks can be taken over by computers with a consequent reduction in the
pumber of manhours needed to complete these tasks. .This situation can cause
either job enrichment (for example a secretary who takes ou an increasing
amount of administrative support work) or deskilling (a common example being
that of the Wofd—processor operator who becomes confined to a pool, where the
individual-machine relationship increasingly replaces interpersonal relation-

ships).




At the toﬁ of the p&ramid, the relationship of senior manégement
with information is essentially one of communication. .Top executives want
direct access to the information they need for decision-making. This has led
to the development of the integrated workstation (voice and data), which
provides such variedApossibilities as: the ab;lity to access and manipulate
the data in files, the capacity to counduct simulations and to use decision—
making support functions, time management and meeting coordination functions,

and the ability to select electronic or verbal modes of communication.

At the halfway point in the structure, junior and middle manage=
ment positions are threatened, both from above and below. On the one hand,
secretaries freed from some mechanical tasks are taking over some lower
management responsibilities, thle on the other, senior executives who have

direct access to the information they require, can by-pass these levels.

Organizational Structure

Work automation is a collective undertaking, and it is thus the
organization's task to manage this change by carefully planning the introduc-
tion of new technologies and by ensuring the smooth integration of office

automation systems.
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Business Experience With Office Automation

How has Canadian business handled the switch to office automa-
tion? With great difficulty. A survey of large companies by the Canadian
Workplace Automation Research Centre (CWARC) brought to light problems common

to all of them; these problems were situated at three different levels.

First, at the planning level. Plans to in;roduce new techno-
logies often fail to take into account the needs of users, and are sometimes
not even aimed at the right people. Those who have no need to communicate
with each other, for instance, might be given access to electronic mail.
Moreover, the technological plans are frequehtly unconnected‘to the specific
goals of the organization and its global management information system.
Totally unrelated pilot projects are oftem set up. There is also a lack of
planning with respect to the human resources required to realize these

projects.




Next, at the implementation level. It is difficult to establish

a harmonious and complementafy relationship between centralized data proces-—
sing departments and other departments with autohated office systems. Data
processing departments are losing some of their former power anﬁ are being
asked to providé support service for users and maﬁagers. Mapagers on the
other hand, are responsible for the implementation process, but have limited
authority with respect to the choice of equipment or the decision to
experiment within their departments. User trainiog and support is another

area where not enough is done.

The CWARC study also brought to light problems in justifying work
automation. The productivity measurement criteria currently used are ofteﬁ
inadequate as they do not -take into accouut all the costs of imﬁlementation;
On the whole, there is no systematic assessment of the real effects of the

automation process itself.

These somewhat discouraging observatious do not appiy only to
large companies. Another CWARC study, carried out jointly with the Centre
des dirigeants d'entreprise in Montreal, pf small businesses, yielded similar
conclusions: 80% of the companies chat responded had no m;ster plan aod had
made‘no cost-benefit analysis. The facts showed that the introdﬁction of

office automation costs these companies 200% more thap projected.
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Training: ao Important Dimeusioun

One point emerges clearly from all these observations: wup to
this time, there has been a tendency amoung decision-makers to concentrate
almost exclusively on the technical aspects of office automation to the
detriment of the human factor. A clear sign of this is the fact that, both
in Canada and.ino the United 5tates, companies attach very little importance

to training. Traditionally, they have not considered training a priority and

" have made no systematic attempt to train their employees (Bikson and Gutek

1983). Similarly, fewer tham 10% of the collective agreements between unions
and employers in Quebec include clauses dealing with the employer's contri-

bution to trainiag and retraining programs (David-McNeil 1986).

This trend must he reversed. Trainiog should not be seen as a
more or‘less incidental stage in office automation, but rather as an essen-
tial(aspect and should therafore be considered prior to, during and atfter the
installation of new technology. In the same way, trainiog cannot be disso=~
ciated from the inoformation and comsultation processes, through which all

persons concerned become involved in the project from the earliest sctages.
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The goal of training must be twofold: efficiency and pro-
ductivity for the organization, and satisfaction and competence for persons
working for it. This philosophy forms the basis for the socio—technical

approach developed by Emery Trist and taken up by Enid Mumford.

The goal of competence should be emphasized, since in an ever—
csanging labour market, this guarantees a certain amount of stability and
security for the worker. Competence presupposes going beyond a purély opera-
tiopal approach to training that focusses on very limited, short—term goals,
normally the operating procedures for a particular machine or software pro-
gram. Unfortunmately operation orientad retraining is the approach generally
preferred by business and forms the bulk of adult education course

offerings.

Although useful in certain circumstances, this approach does not
provide users with a true grasp of the technmology related to their work. 1t
makes them capable of using a system, but does not_enable'them to understand
its structure or potential. Users are thus prisovers of the features-éf
a given system, (make of model of computer, type of hardware, software
program, etc.), and are unable to transfer their knowledge laterally if
further technological changes occur. Only a conceptual approach to training

can promote adaptability to change and autonomy.
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Having said this, there is obviously no single "tight" way to

design and develop a training program. The strategy adopted will vary with.

the needs of the individuals involved, the extent of their knowledge and

receptiveness, and external constraints of time and place. Nevertheless, it

should be emphasized that four factors are essential conditions for success=—

ful training, but are oftem mishandled in practice:

1) Training in office automation should consider the person as a whole and

2)

thus address the aspects of knowledge, ability and attitudes. This

means that trajoning personuel must not only have a mastery over the con-
tent of courses, but must also be well informed about the nature of the
work performed by trainees and beé sensitive to the possibility of resis—

tance to change.

The time and money necessary for training must be made available.

That it takes time to learn must be.respected, as must. the progression
of training stages. It must be accepted tha;'persons undergoing trai-
ning may be less productive during this periods This will obviously
cost momey: normally ove third of the total budget for iotroduciag
office automation (or the equivalant of the equipment budget) should bde

allocated to craining.
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3)

4)

—]_3_

Effective follow-up to training must be ensured to prevent it from beco-
ming an isolated act. In this connection, users who will become
resource’ persons and take over training must be identified and given

more thorough training.

The training strategy as a whole must be constantly reassessed and
teaching materials, in particular, must be continually updated and

adapted to changing needs and work situations.
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Office Automation and The School System

We have attempted to show the crucial importance of training as a
means for developing and upgrading the skills of current workers. Although
the educational system is involved in this process, its primary respoun-—
sibility is naturally to the young people who are the workers of tomorrow.
What kinds of demand does the advent of aun increasiugly computerized society

make on the schools?

It has been'said time and time again, and yet it bearslrepeating,
that the worker of tomorrow must be flexible, wobile and able to adapt to
changes in the work environment, particularly with respect to technological
changes. These qualities can only be acquired if the schools are capable of

accepting the three responsibilities described below.

First, they must make certain that everyoune receives a basic
education, that they acquire an adequate mastery of an official language. It
is estimated that onme fifta of the population in the United States is
functionally illiterate, and thus unable to fill out a form, read instruc-
tions and the like. Closer to home, in Quebec we are rediscovering how
important and basic a tool our language is, and once again we are making 1t a
teaching priority. This was demonstrated in a series of reports on compre-

hensive schools recently broadcast by Radio—Canada onm Le Point.
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The second responsibility of the school system is to ensure that
tomorrow's workers are computer literate. Schools must teach students to use
computers intelligently, not oonly by teaching how to operate them, but also
by giving students an understanding of computers‘and how they work. " The
schools must enable young people to develop a "computer mentality”, so that
they are on familiar ground when they arrive in an automated work situation.
The greater part of this work must be carried out at the secondary school
level, since 70% of young people go directly out into the labour market from

that level.

The third responsibility is even more ambitious: to develop in
young people the ability to analyse, to go beyond the facts, to reason. In

their book entitled The Work Revolution, Schwartz and Neikirk emphasize that

the schools have not been able to establish a clear distinction between

facts, information and knowledge.
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The education system has, to dage; been obsessed with the
teaching of facts, which could be handled to a éreat extent by computers.
Information goes a step further by bringiog facts together and organiziag
them, but it also leaves room for uncértainties, probabilities anod hypo-
theses. Knowledge goes even further than ioformation. It presupposes the
ability to abstract, judge, integrate new facts and transfer knowledge. ILEf,
as many experts think, the automatiou of work will give rise to am even
greater polarization of jobs into highly skilled and unskilled, theo the
schoqlé must do their utmost to emsure that studénts acquire such essential
tools as ;he ability to anmalyse and a taste for reasoning. The greatest

service schools can render to the workers of tomerrow is to teach them to

leara.
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Conclusion

The computerization of work thus coostitutes a major challenge,
not only to busipess, but to societ& as a whole. It is of the utmost impor-
tance that Eraining be seen not just as a secondary counsideration, but as a
major compounent iv the process of implementing office automation techvology,
so0 that it can play its rightful part in the difficult process of adapting
people to a changing world. Training, as ao integral part of a coherent,

global approach, is still the best response we can make to this challenge.
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