Computers in the workplace

Graham S. Lowe

D ebates about the effects of
information technology on work
present many conflicting images. Crit-
ics envision an information age
marked by mass unemployment and
dehumanized work for those remain-
ing in the workforce. Advocates
counter that such technology offers
the potential to create a post-
industrial economy of skilled workers.
These debates replay themes first
articulated over two decades ago.!
Two issues remain largely unre-
solved: the actual pace of change and
the manner in which the move toward
a service-based, increasingly techno-
logical economy has affected job con-
tent and security.

Discussions of new information
technology (IT) — what most people
associate with personal computers —
typically assume that its rate of adop-
tion and diffusion is rapid and accel-
erating, resulting in significant
implications for workers, firms and the
economy as a whole. Indeed, the
technology seems to have changed
Canadian industry considerably.?

Using two cycles of the General
Social Survey (GSS), this article exam-
ines changes in workers’ computer
literacy between 1989 and 1994, as
well as growth in computer use in the
workplace. It also looks at the effects
of technology on job content and
security.

Statistics Canada’s 1989 GSS pro-
vided a detailed review of workplace
computerization since 1984, docu-
menting mainly positive responses to
questions about job content and job
security (Lowe, 1991 and 1992). Its
benchmark measures were repeated in
the 1994 GSS, for which comparisons
were made with 1989 (see Data
source).
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Data source

The 1994 General Social Survey (Cycle
9) used a random sample of 11,500 in-
dividuals. The sample size of the 1989
GSS (Cycle 4) was 9,338. The data were
weighted to the non-institutionalized
population aged 15 and over in the 10
provinces. Both surveys were con-
ducted by telephone and had high re-
sponse rates: 80% in 1989 and 83% in
1994. GSS samples are sufficiently large
and representative of adults living in the
10 provinces that estimates for the to-
tal adult population are possible. For
reasons of sampling variability, ques-
tionnaire design, methodology, and so
on, estimates from the two sources will
differ. However, these differences are
not large enough to alter the conclusions
drawn.

The GSS asked respondents three
questions regarding their ability to use
a computer. Respondents were first
asked, “Have you ever taken any
courses on how to use computers?”
Given that taking a computer course is
neither a prerequisite for being able to
use a computer nor an indicator of com-
puter skills, a second question was
posed in 1994: “Can you do anything
on a computer (excluding video games
[like] Nintendo), for example, word
processing, or data entry?” In 1989, the
question on ability to use computers
included computer games: “Can you do
anything on a computer, for example,
play games, word processing or data
entry?” Respondents who could use a
computer were asked which of the fol-
lowing they had done in the 12 months
prior to the survey: played games, en-
gaged in word processing, data entry,
record keeping, data analysis or pro-
gramming, used an online data service

Computer literacy of workers
and students

According to survey respondents,
computer literacy among the em-
ployed® increased from 59% to 68%
between 1989 and 1994 (Chart A).
Comparable figures for students are

(asked in 1994 only), or anything else.
Not asked was the location — home,
workplace, educational institution, or
some combination — for each activity.

The GSS measured workplace com-
puter use with the following question,
asked of respondents who were work-
ing at a job or business at the time of the
survey: “Do you use computers such as
mainframes, personal computers or
word processors in your job?” This
question captured data on information
processing technology, particularly of-
fice automation, which has accounted
for most workplace technological
change since the 1980s (McMullen,
Leckie and Caron, 1993). However, the
GSS does not examine the use of new
industrial technologies such as robots,
computer-controlled machines, compu-
ter-assisted manufacturing, automated
materials handling systems, point-of-
sale terminals, and mobile special-use
computers used by a range of workers
such as utility meter checkers, couriers,
travelling sales representatives, and so
on.

The survey adopted a broader focus
when assessing the effect of technologi-
cal change in the preceding five years.
Employed respondents were asked, “In
the last five years, how much has your
work been affected by the introduction
of computers or automated technology?
Would you say...greatly? somewhat?
hardly? not at all?”” Those who an-
swered “greatly” or “somewhat™ were
then asked a series of questions de-
signed to determine the perceived effect
of computers or automated technology
on job skills, job security, and intrinsic
interest in the last five years.

78% and 87%.* This increase is evi-
dent for both sexes.

Most types of computer use have
been increasing among workers. Spe-
cifically, the use of word processing,
data entry, record keeping, and data
analysis rose during the period, while
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Chart A
Computer literacy has increased among workers and students.
% able to use computers
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Source: General Social Survey
*  Respondents were classified according to their main activity in the 12 months
prior to the survey.

among 15 tol9 year-old workers and
most among those over age 45.

Workplace computerization shows
considerable provincial variation.
Alberta, British Columbia and Ontario
had levels above the national average
and experienced the largest gains in
such activity between 1989 and 1994.
Two provinces with low levels of
computer literacy, Newfoundland and
New Brunswick, also had low levels
of computer use on the job.

The IT revolution seems to have
penetrated further into workplaces
than into homes or elementary and
secondary schools. Between 1986 and
1996, home computer ownership in-
creased three-fold, from 10% to 32%
of all households (Statistics Canada,
1997). Yet the ratio of students per
computer remains poor at the elemen-
tary and secondary levels, despite the
relatively high computer literacy of 15
to 19 year-olds (Oderkirk, 1996). Simi-
lar data for postsecondary institu-
tions are unavailable, although it

programming and playing computer -

games have both declined (Chart B).
One in five workers reported having
used the Internet in 1994 (not docu-
mented in the 1989 GSS).

Chart B

processing and data entry.

Programming and playing games have lost ground to word

Computer use on the job Data entry

In 1994, 48% of employed persons (6.2
million) used a computer (personal

Word processing

computer, mainframe or word proces-
sor) at work, a marked increase from

Playing games

35% in 1989 (Table 1). Women were Record keeping

more likely than men to use comput-

I

ers on the job in both years. Despite Data analysis

their high levels of computer literacy,
young workers (15 tol9 year-olds) Internet

were the least likely of any age group
to do so (16%), perhaps because

Programming T

] 1989
B 19004

many of those who were employed 0 20

40 60 80

worked in lower-level service jobs.
On-the-job computer use was highest
in the 25-to-34 and 35-to-44 age
groups, especially among women
(60% in both age groups). Workplace
computer use over the five years in-
creased in all age groups — least

% of employed population reporting use

Source: General Social Survey

Note: Chart refers to those whose main activity in the 12 months prior to the survey
was “employed.”

* Use of Internet and other online data services was not asked in the 1989 GSS.
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Table 1
Computer use on the job, by sex, age and province
Use of computers on the job
1989 1994
Number of % of Number of % of
users employed users employed
'000 % ‘000 %
Both sexes
All age groups 4,212 35 6,202 48
15-19 101 13 109 16
20-24 407 30 528 41
25-34 1,465 41 1,857 53
35-44 1,318 42 1,975 55
45-54 652 32 1,256 48
55-64 261 23 420 38
65 + -- -- 57 24
Men
All age groups 2,152 32 3,188 44
15-19 52 13 58 16
20-24 167 24 259 39
25-34 734 37 933 48
35-44 699 41 963 50
45-54 345 30 684 46
55-64 152 22 253 39
65 + -- -- 38 24
Women
All age groups 2,060 38 3,014 52
15-19 49 13 51 16
20-24 240 36 269 44
25-34 731 46 924 59
35-44 618 44 1,013 60
45-54 306 35 572 50
55-64 110 25 167 38
65 + -- -- -- --
Canada 4,212 35 6,202 48
Newfoundland 48 29 82 41
Prince Edward Island -- -- -- --
Nova Scotia 132 34 175 45
New Brunswick 85 28 111 37
Quebec 940 32 1,294 42
Ontario 1,785 37 2,658 52
Manitoba 163 33 209 41
Saskatchewan 107 25 176 42
Alberta 426 37 664 50
British Columbia 515 37 815 51
Source: General Social Survey, 1989 and 1994
Note: Table includes respondents employed at the time of the survey.

appears that universities have been
closer to the leading edge of IT (Lowe
and Krahn, 1989).

Considering the possibilities for
decentralized, flexible work arrange-

ments such as “teleworking,” Canada
has made slow progress. For example,
in 1995 about one million employees
(9% of the total) worked some or all of
their regularly scheduled hours at

Computers in the workplace

home. Only 22% in this group were
provided with a computer by their
employer and 14% were supplied a
modem (Akyeampong, 1997). And the
fact that in 1996 only 7% of house-
holds used the Internet (Statistics
Canada, 1997) tempers some of the
bold claims being made about the
information super-highway.

Computer literacy gap

The gap between computer literacy
and actual use of computers on the
job persists. In 1989, 59% of workers
could use a computer, yet only 35%
did so in their job. By 1994, while 70%
of the employed were able to use a
computer, only 48% did so at work
(Chart C). This gap was smallest for
those with a university education (a
difference of 12 and 14 percentage
points for holders of graduate and un-
dergraduate degrees, respectively)
and greatest for workers whose high-
est level of education was a high
school diploma (27 percentage
points).

Occupation and industry
patterns

Four occupational groups recorded
well-above-average computer use
(Table 2). Almost all workers in natu-
ral sciences, engineering and math-
ematics occupations reported using
computers in 1994. Some 76% of
managerial and administrative em-
ployees did so, up from 52% in 1989.
Use was also high in clerical and
teaching occupations. Services, pri-
mary occupations, and construction
and transportation all recorded low
use of computers.

As in 1989, business services and
public administration had high levels
of computer use in 1994. About half of
the employees in distributive services
and in community services used com-
puters in their jobs. Construction and
personal services recorded relatively
low levels of use.

Changes in the occupational and
industrial distribution of employment
affect patterns of use. For example,
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Chart C

Workplace computer use increases with education.
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Source: General Social Survey, 1994

Note: Chart refers to respondents employed at the time of the survey.

although natural sciences, engineer-
ing and mathematics jobs had the
highest level (93%), the number of
users increased by only 4,000
between 1989 and 1994 —a negligible
1% growth rate. By contrast, manufac-
turing and processing occupations
gained around 260,000 new computer
users, even though the 1994 percent-
age was only 30%. This occupation
registered an impressive 132% jump in
computer users over five years, com-
pared with 47% for all occupations.
Similarly, computer use among sales
workers, which rose from about one-
third to one-half, resulted in an addi-
tional quarter of a million users. The
distribution of computer users by oc-
cupation and industry also changed
slightly between 1989 and 1994.

Time spent at the screen

Average weekly hours of computer
use on the job increased from 16 in
1989to 18 in 1994 (Table 3). Asin 1989,
natural sciences, engineering and

mathematics occupations, clerical oc-
cupations and artistic, literary and
recreational occupations recorded
relatively long hours in 1994 (25, 23
and 21, respectively). In contrast, pri-
mary and teaching occupations re-
ported only 5 and 7 hours.

Weekly hours of computer use
vary less by industry than by occu-
pation. In 1994, employees in
business services, finance, and dis-
tributive services each reported just
over 20 hours weekly of computer
use. Community services had the low-
est average (12 hours).

The diffusion of automated
technology

In 1994, 34% of the employed reported
that their work had been greatly af-
fected by the introduction of comput-
ers or automated technology in the
previous five years, up from 29% in
1989 (Table 4). Results for the
workforce as a whole differ little by
sex.

In managerial and professional
occupations, technological change
had greatly affected 46% of employ-
ees during the 1989-to-1994 period, an
increase from 38% during the 1984-to-
1989 period. Comparable figures for
clerical, sales and service occupa-
tions are 34% and 29%. Just 20% of
workers in manual occupations had
been greatly affected during the sec-
ond period, up from 16%. One group
reported high percentages in both
five-year periods: by 1994, 53% of
men in managerial and professional
occupations had been greatly affected
by such change (compared with 45%
earlier).

The effect of IT on job
content and security

Of those workers who believed their
job had been greatly or somewhat
affected by the introduction of com-
puters or automated technology in the
five years prior to the GSS, 68% said
their required job skills had
increased by 1989; this rose slightly
to 71% in 1994. In 1989, 70% reported
no effect on job security, though this
figure declined somewhat to 67% in
1994. In both years, just over 60%
said that work had become more inter-
esting as a result of the introduction
of computers or automated technol-

ogy.

In 1989 and 1994, only 2% of work-
ers affected by technological change
claimed that this had reduced the skill
requirements of their job. Similarly,
just 4% in both years stated that tech-
nological change had made their job
less interesting. However, 19% of
workers affected by technological
change believed in 1994 that their job
security had decreased as a result, up
from 11% in 1989.° This is a very
important change in the general pat-
tern over the decade considered. This
perception was likely influenced by
the context of technological change in
the 1990s: public sector layoffs, cor-
porate downsizing, high unemploy-
ment, and growing awareness of
economic globalization.
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Table 2
Computer use on the job by occupation and industry
Change in computer
Use of computers on the job users on the job
1989 1994
Number Number Absolute %
of % of Distri- of % of Distri- increase, increase,
users employed bution users employed bution 1989-1994 1989-1994
'000 % % '000 % % '000 %
Occupation
All occupations 4,212 35 100 6,202 48 100 1,990 47
Managerial/administrative 995 52 24 1,585 76 26 590 59
Natural sciences/engineering/
mathematics 478 79 11 482 93 8 4 1
Social sciences 129 38 3 205 63 3 76 59
Teaching 308 45 7 488 70 8 179 58
Medicine/health 141 22 3 245 32 4 104 74
Artistic/literary/recreational 98 37 2 160 54 3 62 63
Clerical 1,088 55 26 1,275 70 21 187 17
Sales 354 34 8 609 51 10 255 72
Service 138 10 3 230 15 4 92 67
Primary 45 11 1 93 18 2 48 106
Manufacturing/processing 197 14 5 459 30 7 261 132
Construction/transportation 113 12 3 216 18 3 102 91
Other occupations 88 20 2 127 29 2 38 43
Not stated -- -- -- -- -- -- -- --
Industry
All industries 4,212 35 100 6,202 48 100 1,990 a7
Primary 102 21 2 202 31 3 100 99
Manufacturing 653 31 16 801 41 13 148 23
Construction 61 11 1 138 20 2 78 128
Distributive services * 605 42 14 818 53 13 214 35
Retail trade 399 24 9 640 39 10 242 61
Personal services 80 9 2 381 24 6 302 378
Business services/finance 953 60 23 1,351 82 22 398 42
Community services ** 748 34 18 1,191 51 19 443 59
Public administration 549 50 13 649 71 10 100 18
Not stated 63 40 2 -- -- -- -- --
Source: General Social Survey, 1989 and 1994
Note: Table includes respondents employed at the time of the survey.
* Includes transportation and wholesale trade.
** Includes education, health and social services.

Discussion

According to the General Social
Survey, computer literacy in the
workforce increased between 1989
and 1994, and on-the-job computer
use grew to about half of all workers.
Paradoxically, despite being the most
computer literate, young workers re-
ported lower levels of workplace com-

puter use than did other age groups.
Generally, the reported level of com-
puter skills in the workforce has
exceeded the recorded use.

The pace of computerization and
automation increased from 1984 to
1989 and from 1989 to 1994. But work-
ers in both study periods who experi-
enced technological change in their

jobs tended to view it in positive
terms: higher skill requirements, more
interesting work, and less apparent
threat to job security than might be
expected.

These latter findings are corrobo-
rated by various case studies (Long,
1993, for instance). While aggregate
Canadian trends mirror those in
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Table 3
Average weekly hours of computer use on the job by occupation
and industry
Average weekly hours of use
1989 1994
Occupation
All occupations 16 18
Managerial/administrative 15 19
Natural sciences/engineering/
mathematics 23 25
Social sciences 8 14
Teaching 8 7
Medicine/health 13 10
Artistic/literary/recreational 18 21
Clerical 21 23
Sales 14 17
Service 12 13
Primary 8 5
Manufacturing/processing 13 14
Construction/transportation 12 15
Other occupations 16 16
Industry
All industries 16 18
Primary 11 13
Manufacturing 17 18
Construction 14 13
Distributive services * 18 21
Retail trade 14 17
Personal services 14 17
Business services/finance 19 22
Community services ** 14 12
Public administration 15 18
Source: General Social Survey, 1989 and 1994
Note: Table includes respondents employed at the time of the survey. Employed
persons who did not report hours of computer use are excluded.
* Includes transportation and wholesale trade.
** Includes education, health and social services.

Britain, the absence of comparable
American data makes it difficult to
draw parallels with that country (Gallie
and White, 1993). However, one U.S.
observation that automation has con-
tributed to skill reductions among
clerical workers raises the possibility
that different methods for measuring
skill may influence findings (Cappelli,
1993).6

The diffusion of information tech-
nology in Canadian workplaces is
contributing to the increasing labour

market polarization documented since
the early 1980s (Economic Council of
Canada, 1991). The heaviest users of
information technology are profes-
sionals, such as scientists, engineers
and managers — the so-called “knowl-
edge workers” — as well as clerical
workers.

So far, few Canadians attribute
past or expected job loss to techno-
logical change. This perception may
tap only direct effects of technologi-
cal change, but even assuming some

unmeasured, indirect effects, predic-
tions of massive job losses by some
critics may be somewhat overstated.
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O

& Notes

1 See, for example, Braverman (1974),
Bell (1973), Rifkin (1995), Noble (1995)
or Zuboff (1988). Drucker’s knowledge
workers (1993) or Reich’s (1991) sym-
bolic analysts are portrayed as the new
elite of the information age.

2 Technology’s effect on the overall
quality of work life depends on how fully
it is integrated: work reorganization around
new technologies is less common, and
more difficult to implement, than techno-
logical change per se. See, for example,
Betcherman et al (1994); McMullen, Leckie
and Caron (1993), and Baldwin and Diverty
(1995). See also Long’s 1993 study of 114
large Canadian private sector firms in all
major industrial sectors, 1990 to 1991.
For a summary of this, see Kling and
Dunlop (1993).

3 In this section of the article, respond-
ents are classified according to their main
activity in the 12 months prior to the
survey. Elsewhere, their status at the time
of the survey applies.

4 In general, persons under age 25 are
far more likely to be able to use comput-
ers. Furthermore, the GSS asked for self-
assessment of skills. Young people are
generally more comfortable using tech-
nology, whether or not their skills are
appreciably greater than others’.

5 Any respondent who reported losing a
job in the 1984-t0-1989 (Cycle 4) or
1989-t0-1994 (Cycle 9) period was asked
why this had happened. So few cited the
introduction of automation or new tech-
nology that reliable estimates cannot be
provided. It is possible, however, that
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Table 4
Effect of introduction of computers or automated technology on work in the last 5 years, by
occupation and sex
Work affected by introduction of computers in last 5 years
Total employed Not
population Greatly Somewhat Hardly Not at all stated *
'000 % % % % % %
All occupations (1989)
Both sexes 12,155 100 29 15 14 41 1
Men 6,726 100 29 17 15 39 --
Women 5,428 100 29 13 14 44 1
All occupations (1994)
Both sexes 13,035 100 34 17 11 36 2
Men 7,193 100 34 17 11 36 2
Women 5,841 100 35 17 10 36 2
Managerial/professional (1989)
Both sexes 4,442 100 38 18 15 29 --
Men 2,450 100 45 19 13 23 --
Women 1,992 100 29 16 17 37 --
Managerial/professional (1994)
Both sexes 4,674 100 46 20 10 22 1
Men 2,315 100 53 20 8 18 --
Women 2,359 100 39 21 12 26 2
Clerical/sales/service (1989)
Both sexes 4,401 100 29 13 13 44 1
Men 1,526 100 26 16 16 42 --
Women 2,876 100 31 11 12 45 --
Clerical/sales/service (1994)
Both sexes 4,591 100 34 14 10 39 2
Men 1,710 100 32 15 12 38 3
Women 2,881 100 36 14 9 40 2
Manual (1989)
Both sexes 3,217 100 16 15 15 53 --
Men 2,691 100 16 16 16 51 --
Women 526 100 16 9 10 64 --
Manual (1994)
Both sexes 3,677 100 20 16 12 49 2
Men 3,104 100 21 17 13 48 2
Women 573 100 17 13 9 59 --
Source: General Social Survey, 1989 and 1994
Note: Table includes respondents employed at the time of the survey.
*  This category includes “don’t know” and “not stated” in 1994.

other commonly cited reasons for job loss
(for example, a shortage of work, staff
reductions) were indirectly influenced by
technological change, and respondents may
not have been aware of this. (See Lowe
[1992] for a discussion about these Cycle
4 findings.)

6  Unlike both the GSS and the British
survey, the Cappelli study used evaluation
scores based on surveys by Hay Associates,
rather than workers’ self-assessments of
their skill requirements.
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