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Introduction

Canadian firms, like their competitors in other countries, face a number of competitive pressures arising
from globalization, technological change, trade liberalization, fiscal restraint, and deregulation. Increas-
ingly, it is being recognized that the productivity and quality improvements that are such a necessary part
of competitiveness require a comprehensive approach to innovation, including not only technological
change but also new ways of developing and deploying human resources within the organization. Human
resource management, then, is being seen as a key to the performance of individual enterprises and to the
overall competitiveness of national economies.

To address issues relating to the human resource impacts of technological change, the Economic Council
of Canada conducted the Working with Technology Survey in 1985. That survey asked respondents about
their experiences with computer-based technologies in the 1980-85 period, focusing particularly on the
impacts of these technologies on the respondents' internal labour markets. Establishments in all industries,
with the exceptions of agriculture, construction, and the public sector, were surveyed and usable
responses were received from 946 establishments.

The 1985 survey found that computer-based technological change was becoming widespread, but that it
was on a relatively small scale at the establishment level, for the most part. Office technologies
predominated and most cases were of stand-alone applications. Only limited impacts on human resources
resulted from the introduction of the technologies and not a great deal of retraining of workers was
reported. Organizational innovation had not spread very widely among survey respondents and neither
workers nor unions were involved much in the process of implementing technological change.

Since then, the pressures on Canadian business to be competitive and, as a consequence, innovative have
grown. This led the Economic Council of Canada to initiate a follow-up survey to the Working with
Technology Survey (WWTS); when the Council closed in June 1992, sponsorship of the research was
transferred to the Industrial Relations Centre at Queen's University.

The WWTS follow-up survey collected data for the 1986-91 period from the respondents to the original
survey, focusing again on their experiences with computer-based technological change, related
adjustments in their internal labour markets, and organizational innovation. All respondents to the first
survey that could be located were sent a mail questionnaire that was identical to the first survey, with a
few small modifications. The result is a unique data-base that contains information, covering more than a
decade, on the experiences of Canadian businesses and workers with technological and organizational
innovation.

This summary report provides some of the first results of the analysis of the data contained in the
Working with Technology Survey for the 224 respondents who responded to the questionnaires in both
1985 and 1991. Comparisons of establishments' behaviour across the two time periods provides many
valuable insights both into tech change and its impacts on workers, and into organizational change. More
detailed survey results will be reported later in the course of the Human Resource Management Project.
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Highlights

o In the first half of the 1980s, stand-alone applications of office automation predominated. While
office automation also predominated in the 1986-91 period, its nature changed considerably.
Stand-alone applications of word-processing and personal computers all but disappeared while
the share of data/communications networks grew considerably. The nature of these networks
changed as well to include not just office systems but networks on the factory floor, networks
linking the shop floor and the office, and networks linking facilities in different locations.

e Three-quarters of respondents who did not introduce computer-based technology (CBT) in the
1980-85 period did so in the 1986-91 period. But the evidence also points to an even larger scale
of change arising from the more intensive use of CBT by existing users — 93 percent of
respondents that introduced CBT in the first period did so again in the second period.

e (BT use appears to be associated with growth in sales and employment. Respondents who
invested in CBT in both time periods showed the strongest rates of growth in both sales and
employment. Respondents who first began using CBT in Period 2 (1986-91) showed weaker, but
nonetheless positive growth. In contrast, both employment and sales actually decreased among
respondents who either did not introduce any CBT between 1980 and 1991 or who did in Period 1
(1980-85), but did not follow that up with any new investment in Period 2.

e The spread of CBT among survey respondents is reflected in a tripling in the percentage of
employees working directly with these technologies. That percentage rose in an average
establishment from 13 percent in 1985 to 37 percent in 1991, with women being much more
likely than men to work directly with CBT in both years.

e The proportion of establishments reporting substantial technology-related job change rose from
52 percent between 1980 and 1985 to 64 percent between 1986 and 1991. This occurred both
because more establishments were introducing new technologies and because more of the
innovating establishments experienced consequent job modifications.

e As the preferred method of responding to new technology-related skills needs, a shift occurred
away from hiring and toward training. Hiring as a result of technological change dropped between
the 198085 and 1986-91 periods, particularly for clerical workers. The great majority of those
hired in the second period were in science, engineering, or managerial occupations.

e Meanwhile, a tripling occurred in the number of persons trained for the new technologies in the
1986-91 period compared to 1980-85, with professional and technical employees accounting for a
higher proportion of trainees and clerical workers accounting for relatively fewer. At the same
time, though, average training periods shortened. The combined effect of shorter training periods,
but for more people, was to slightly more than double overall technology-related training,
measured in person-weeks of training time.

e Women, while accounting for a disproportionately large share of technology users relative to their
representation in total employment, did not receive a correspondingly high proportion of total
training time. In the 1986-91 period, 43 percent of all technology users were female; however,



women accounted for only 35 percent of all person-weeks of technology-related training.

Compared to computer-based technological change, a smaller proportion of establishments
introduced organizational innovations, defined in the survey to include employee participation
programs and incentive-based pay systems. High-tech establishments (those introducing CBT in
both the 1980-85 and 1986-91 periods) were more likely to have reported the existence of some
type of organizational innovation in 1991 than either new-tech users (establishments introducing
CBT in the 1986-91 period, but not in the 1980-85 period) or old-tech establishments (those
reporting no CBT in the 1986-91 period).

The incidence pattern associated with the two types of organizational innovation considered in the
survey differed. First, incentive-based pay systems were reported more frequently by survey
respondents than were formal employee participation programs. And, whereas the incidence of
both types of organizational innovation rose with establishment size, employee participation
programs were more likely to be found in unionized establishments while the use of incentive-
based pay was more common in non-unionized settings.

The evidence indicates that organizational innovation often is difficult to sustain. Only 3 in 5
establishments that had an organizational innovation in 1985 still reported it in 1991. Large
establishments were more likely than small ones to have retained their employee participation
program in 1991; large establishments, however, were more likely than small ones to have
discontinued the use of an incentive-based pay system.



Sample Description

Sample Characteristics

The first Working with Technology Survey was conducted in 1985. The questionnaire, which was
administered by mail, covered the period 198085 and asked respondents about their experiences with the
introduction of computer-based technologies (CBT), with a particular focus on internal labour market
impacts. Establishments in all industries, with the exceptions of agriculture, construction, and the public
sector were surveyed. Usable responses were received from 946 establishments.

The second Working with Technology Survey was conducted in 1991. Of the original 946 respondents,
we estimated that at most 724 were still in existence in 1991. Completed questionnaires were received
from 237 establishments and of these, 224 could be definitively matched with respondents to the first
survey. The result is a data-base containing information on technological and organizational innovation in
224 establishments in Canada for two time periods — 1980-85 and 1986-91.

The distribution of survey respondents in 1991 by industry, region, and size is shown in the table
opposite. Compared to data from Statistics Canada on all establishments in the sampled industries, there
is an overrepresentation of medium and large establishments and of respondents from the manufacturing
sector and a corresponding underrepresentation of small establishments and of respondents from the
service sector. On other dimensions, however, the differences between the survey sample and Canadian
business establishments more generally are not very large.

Sample Characteristics, 1991

Percent
1. By Industry

Forestry and Mining 4.0
Manufacturing 42.9
Transportation and Storage 4.9
Communication and Ultilities 3.6
Wholesale Trade 7.1
Retail Trade 9.4
Finance, Insurance, Real Estate 6.3
Business Services 6.3
Health and Social Services 8.5
Accommodation and Food 3.6
Other non-government services 4.5
100.0



2. By Region
Atlantic 8.9
Quebec 26.8
Ontario 41.1
Prairies 16.5
B.C. 6.7
100.0
3. By Size
1-49 employees 17.8
50-100 employees 35.1
101-500 employees 38.6
501+ employees 8.4
100.0
Sample Decay

In arriving at the dataset on which the results presented in this report are based, the question of sampling
bias in the follow-up survey arises. Sampling bias would occur if the characteristics of establishments that
responded to the survey in 1985 but not in 1991 differed appreciably from those of establishments that
responded to both surveys. Establishments could be 'lost' for a variety of reasons: some ceased operations
between 1985 and 1991, some moved and could not be located, and others simply did not respond to the
second questionnaire.

To check for the existence of such bias, the industrial, regional, and ownership characteristics of
respondents were compared to those of non-respondents. The results show very little difference between
the two groups.
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Sample Decay
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Computer-based Technological Change

The Spread of Computer-based Technologies

The simplest indicator of the spread of computer-based technological change involves identifying the
percentage of respondents that reported introducing any type of computer-based technology (CBT) in
either or both of the two time-periods — 1980-85 and 1986-91. Not surprisingly, computer-based
technological change became more widespread: in 198085, 76 percent of respondents reported the
introduction of some type of CBT; in 1986-91, that percentage had risen to 88 percent.

But the increased use of CBT was not spread evenly among survey respondents. In fact, 93 percent of
establishments that reported the introduction of CBT in the first half of the '80s reported that they added
new equipment and systems in the 1986-91 period. Of the non-users of CBT in 1980-85, three-quarters
reported that they introduced CBT in the second period, leaving only 6 percent of respondents who
reported that they did not introduce any CBT in either time-period.

This evidence suggests that there is both more extensive use of CBT across potential users and more
intensive use of the technologies by earlier adopters. Clearly, the introduction of CBT is not a one-off
event, but rather it is part of an on-going process.

Adoption of Computer-Based Technologies
(Percentage of Establishments Reporting Computer-Based Technological Change)

Period 1
(1980-85)

Period 2
(1986-91)

Period 1 users
in Period 2

Period 1 non-users
in Period 2

0 20 40 60 80 100%

10



Types of Technology Users — High, New and Old Tech

Respondents can be classed into one of three groups, based on their behaviour regarding the introduction
and use of CBT over the survey period:

o high-tech users — establishments that introduced CBT in both Period 1 (1980-85) and Period 2
(1986-91);

e new-tech users — establishments that did not introduce CBT in Period 1, but did in Period 2; and

e old-tech users — establishments that did not introduce CBT in either period or that did in Period 1
but did not follow that up with any new or up-graded CBT in Period 2.

Overall, 71 percent of all respondents can be classified as high-tech users of CBT; 18 percent are new-
tech users; and the remaining 11 percent are old-tech users. The share of each type of user varies
markedly by size of establishment and by country of ownership.

The smallest establishments — those having 100 or fewer employees have the smallest share of high-tech
users (57 percent) and the largest share of old-tech users (19 percent). New-tech users account for 24 per-
cent of this group. On the other hand, virtually all of the largest establishments — those with more than
500 employees — fall into the high-tech user category. Middle-sized establishments — those employing
101-500 workers — fall between these two extremes.

In terms of country of ownership, it is the Canadian-controlled establishments that show the greatest lag
in the introduction of CBT — only 66 percent of this group fall into the high-tech user category while 13
percent are old-tech users. All but a very small percentage of foreign-controlled establishments are high-
tech users.

11
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Leaders and Laggards in the Use of CBT
(Percentage of Establishments)

By Size of Establishment in 1991:

100%
B High-tech
80
[] New-tech
60 Old-tech
40
20
0
All 100 or fewer 101-500 More than 500
establishments employees employees employees

By Ownership of Establishment in 1991:

er foreign

All Canadian us.
establishments

The Industry Pattern of CBT Use

The majority of establishments in most industries fall into either the high-tech or the new-tech
user group. The highest proportions of high-tech users are found in the primary sector (forestry
and mining) and wholesale trade. The largest gains in terms of new users of CBT in the 1986-91
period occurred in the transportation, communications, and utilities industry, business services,
and health and social services. In manufacturing as well, the remaining portion of old-tech users
is relatively small.

12
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The second group of industries consists of those where a higher than average proportion of
establishments are users of old tech. These are retail trade, other services (primarily
accommodation and food and personal services), and finance, insurance, and real estate.

Industry Leaders and Laggards in CBT Use
(Percentage of Establishments)

M High-tech [C] New-tech Old-tech

B\

All establishments

Forestry and mining

Manufacturing

Transportation,
communications, and utilities

Wholesale trade

Retail trade

Finance, insurance, and
real estate

Business services

Health and social services

Other services

0 20 40 60 80 100%

Employment and Sales Growth: High, New, and Old Tech Users

Overall, employment growth among survey respondents averaged 2 percent annually between 1985 and
1991 and real sales growth averaged 4.2 percent annually. The strongest performance was shown by the
high-tech users of CBT — average annual employment growth in establishments in this group was 2.3
percent. Average annual employment growth among the new-tech users was half that and among old-tech
users, employment actually decreased on average by 3.6 percent per year.

The same pattern is found for sales growth. High-tech users saw their sales increase at an average annual
rate of 4.9 percent in real terms. Among the new-tech users, sales also increased, but at an annual rate of
2.9 percent on average. The weakest performance was again shown by the old-tech users; their sales
dropped at an average annual rate of 4.7 percent.

There clearly is an association between the use of CBT and establishment performance in terms of growth
in both employment and sales. What is not clear is whether the association arises because the use of CBT
brings benefits that are reflected in stronger firm performance, or because the more successful firms
simply have more to invest in CBT.

13
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Employment and Sales Growth: High, New, and Old Tech Users
(Average Annual Rate of Growth in Employment and Sales at the
Establishment Level, 1986-91)
6% Employment |
Bl Sales
4
- S
0 — =
-2 Eaem—r
All Establishments introducing CBT:
SeREvOue In both In Period 2, None in
periods but not Period 1 Period 2
The Technologies

The 224 survey respondents reported on 443 cases of computer-based technological change introduced
between 1980 and 1985. In the 1986-91 period, the number of cases of computer-based tech change
reported by these same respondents increased to 707.

A very marked shift took place in terms of the types of computer-based applications that were reported.
The share of data/communications networks grew from 5 percent of all tech change cases in 1980-85 to
22.5 percent in 1986-91. The nature of these networks changed as well to include not just office systems
but networks on the factory floor, networks linking the shop floor and the office, and networks linking
establishments in different locations. Networks, then, are part of the process by which the lines between
goods production and office functions are becoming increasingly blurred.

General office applications and industry-specific applications showed some growth, but relatively little
change took place in the share of process automation, and, not very surprisingly, almost no cases of the
introduction of dedicated word processing equipment were reported. The decrease in the share of personal
computers/workstations reflects the fact that increasingly, these are put in place as part of a
data/communications network; less frequently anymore are they introduced as stand-alone pieces of
equipment.

14



When asked in 1991 about their plans for the coming 5 years, respondents foresaw basically more of the
same: data/communications networks and general office applications are expected to continue to account

for large shares of CBT applications. But some growth is also expected in the share of process
automation.

Introduced
1980-85 1986-91
(Percentage of Tech Change Cases)
I Process Automation 19.5 18.6
Automated Material Handling Systems 2.9 3.1
Computer Numerical Control (CNC) 2.3 1.8
Computer-Assisted Manufacturing (CAM) 6.1 8.9
Computer-Assisted Design (CAD) 5.0 4.4
Automated Inspection and Quality Control 3.2 0.4
II. Data/Communications Networks 54 22.5
I11. Office Automation 61.8 41.6
Word Processing 16.7 2.4
Personal Computers/Workstations 24.8 12.0
Office Applications 20.3 27.2
Iv. Other Automation 13.3 17.3
Transportation, Communications and Other Utilities — Specific 1.6 2.4
Applications
Health Services — Specific Applications 1.6 3.5
Point-of-Sale (POS) 4.5 2.3
Other Applications 5.6 9.1
Total 100.0 100.0

15
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Expenditures on CBT

Throughout the period 1980-1991, the processing power of computer equipment grew exponentially. That
growth in processing capabilities, however, was not matched by corresponding increases in the cost of
CBT. As a result, the real' cost of a 'unit' of CBT — i.e. the cost of a given amount of computing power
expressed in constant (1991) dollars — decreased. Indeed, among establishments introducing CBT, a
substantial drop occurred in the median level of real expenditures on process technologies,
data/communications networks, and industry-specific applications in 1986-91 compared to 1980-85.
Expenditures on office technologies, however, increased.

Expenditures on CBT, by Type of Technology
(Median Expendilures per Tech Change Case in Conslant [1991] Dollars)
(Thousands of
dollars)
S B3 1980-85
Il 198691
178 !
150 g %:
125 _
100 —
50 .
25 "
0
Process Data/communications Office Industry-specific
technologies networks technologies applications

16



%%

pon] &
o)
a

Technology Spending Relative to Sales

The increased amount of CBT at the establishment level is reflected in the ‘ratio of CBT expenditures-to-
establishment sales' which is an indicator of 'technological intensity.' A higher proportion of sales dollars
was spent on CBT by high-tech users in both 1980-85 and 1986-91 than was the case for new-tech users.
Therefore, not only do new-tech users lag in terms of when they adopted CBT, they also lag in the
amount of CBT they use.

Technology Spending Relative to Sales
(Expenditures on CBT as a Percentage of Establishment Sales)

0.80% B3 198085 |
W 1986-91
0.60
0.40
0.20
0.00 2 -
Establishments introducing Establishments introducing
CBT in both periods CBT in Period 2, but not in
Period 1

17
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Introducing Tech Change

Who's Working with the Technologies

Another indicator of technological intensity is the proportion of employees working directly with
computer-based technologies. Between 1985 and 1991, this percentage more than tripled in an average
establishment, rising from 13 percent to 37 percent. Female employees remained more likely than males
to work directly with CBT, though the difference between the two decreased between 1985 and 1991.

Working With Technology
(Percentage of Employees Working Directly with CBT, Establishment Mean)

By Gender

Bj 1985
B 1991

60%

50

40
30

20

10

All employees Men Women

By Occupation

80%

60

40

20

A

All Managers  First- Professional Skilled General Sales Other
employees line  technical production unskilled office
supervisors workers  workers employees
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To a large extent, the difference between male and female workers can be explained by differences in the
occupational and industrial profiles of male and female employment. Women are predominantly white-
collar workers and much of the computer-based technological change that has taken place has consisted
of office automation. That is reflected in the high proportions of office employees — managers,
professional/technical, and other office (mainly clerical) employees — that worked directly with CBT in
1991. Most skilled production and general unskilled workers are male and relatively fewer of them
worked directly with CBT in 1991.

Working with Technology: High, New, and Old-Tech Users

The extent to which employees work directly with CBT varies across the three types of technology users.
The percentage of employees working directly with CBT in 1991 was highest in establishments that
introduced CBT in both Period 1 and Period 2 (high-tech users) and lowest in establishments that did not
report the introduction of any CBT since 1985 (old-tech users).

Working With Computer-Based Technology by User Type
(Percentage of Employees Working With CBT, Establishment Mean)
50% B3 1985
Il 1991
40
30
20
10
0
All Establishments introducing CBT:
establishments In both In Period 2, None in
periods but not Period 1 Period 2
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Motivations for Innovating

In both the 1980-85 and 1986-91 periods, the predominant motivation for introducing CBT was to
increase productive capacity. The desire to reduce labour costs also remained important, though the
overall percentage of tech change cases for which this motivation was cited decreased somewhat in the
second period. Labour cost considerations were most notable for cases involving process automation in
the manufacturing sector and tech change in the transportation, communications, and utilities industry.
Nearly all other reasons for introducing tech change increased in relative importance, particularly those of
wanting to improve product quality and achieve compatibility with customers and suppliers.

Product quality considerations were most frequently cited in association with the introduction of
computer numerical control (CNC), computer-assisted manufacturing (CAM), and computer-assisted
design (CAD) technologies and of industry-specific technologies in the health services sector.
Compatibility with customers/suppliers was most often noted in connection with the introduction of
data/communications networks and point-of-sale systems.

Motivations for Innovating
(Percentage of Tech Change Cases)
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e i
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Obstacles to Innovation

Despite decreases in the average cost of individual cases of tech change, a relatively high percentage of
respondents to the survey continued to cite cost of equipment as an important obstacle to the introduction
of CBT in Period 2. Two changes are particularly noteworthy, however. First, a substantial decrease
occurred in the frequency with which a lack of technically qualified personnel was cited as an obstacle.
Second, training costs appeared as a factor (no respondents cited cost of training as an obstacle to the
introduction of CBT in the 1980-85 period). These shifts are related and partly reflect a change in
establishment behaviour. As a consequence both of more widespread effects of CBT within
establishments and of heavier reliance on training, respondents became more aware of the costs
associated with training.

Obstacles to Innovation
(Percentage of Establishments Reporting Obstacle)
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Planning for Tech Change

Respondents with longer experience in the introduction and use of CBT learned to involve a much
broader variety of sources of information and depended less heavily on management as the primary
decision-maker when planning for tech change in the 1986-91 period. When asked about who was
involved in the planning for computer-based tech change in the 1986-91 period, establishments with
previous tech change experience (in the 1980-85 period) reported much more decision-making authority
at the establishment level than those that started introducing CBT in 1986. They were also much more
likely to involve outside consultants, equipment vendors, customers, worker groups, and to a lesser
extent, joint labour-management committees in the planning process. Among establishments that became
involved in CBT only in the second time period, however, planning for tech change remained much more
of a 'top-down' exercise relying more exclusively on management.

Planning for Technological Change
(Percentage of Establishments Involving Group In Planning for Tech Change, 1986-91)
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Negotiating Tech Change

Contract negotiations between unions and employers over the introduction of new technologies typically
include such issues as advance notice and training/retraining. In general, unionized establishments were
less likely to have involved their unions in tech change negotiations during the 1986-91 period than they
did in the first half of the 1980s. This may reflect the fact that many establishments and unions had dealt
with the issue previously, in Period 1. The amount of contract negotiations with unions over the
introduction and effects of tech change was highest among high- and new-tech users and lowest among
old-tech users.

Unions and Tech Change
(Percentage of Unionized Establishments Where Unions Were Involved In
Tech Change Negotiations Over the Previous Five Years)
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Adapting to Tech Change

Technological Change and New SKkills

Among establishments that introduced new computer-based technologies, the proportion reporting
substantial job modifications arising from that tech change rose only slightly between the two periods.

Technological Change and New Skills

Percentage of CBT Users Reporting Job Modifications
Resulting From Technological Change
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However, because the number of establishments that introduced new technologies grew, the overall scale
of technology-induced job change also rose. Between 1980 and 1985, 52 percent of all establishments
reported major technology-induced changes, but by 1986-91, this proportion had risen to 64 percent. That
is, the diffusion of computer-based technologies to more workplaces had produced increasingly pervasive
impacts on labour markets.

Meeting New SKkill Requirements

During the 1980s, a shift occurred away from hiring and towards training as the preferred method of
responding to new skills needs generated by the introduction of computer-based technologies. While the
number of persons hired as a result of technological change dipped from 296 to 185 between the two
periods, the number trained tripled, from 4,629 to 13,840.

Among establishments that introduced CBT, the proportion that hired to accommodate ensuing changes
in job content remained essentially the same for the two periods at just over 25 percent (not shown).
However, these establishments hired fewer persons on average.

On the other hand, the proportion of establishments training to meet new job requirements rose from 62
percent in the first period to 69 percent in the second period, while the average number of persons trained
in these establishments more than doubled (not shown).
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Meeting New Skill Requirements

Number of Persons Hired Due to Technological Change

350
300
250
200
150
100

1980-85

1986-91

Number of Persons Retrained Due to Technological Change

15,000
12,500
10,000
7,500
5,000
2,500

0

1980-85

1986-91

26




g
g

Plllu]é‘
ol

a
o)

Occupational Profile of New Hires

The most striking change in the pattern of hiring in response to the introduction of computer-based
technologies was the sharp decline in hiring of clerical staff, from 31 percent of those hired between 1980
and 1985 to only 7 percent of new hires between 1986 and 1991.

At the same time, the share of managers among hirees more than doubled from 10 percent to 22 percent,
and the share of science and engineering hirees also increased, causing these two categories to rise to a
combined total of 87 percent of CBT-induced hiring between 1986 and 1991. The small group of 'other
professional/technical' workers includes such occupations as production/interior designers, nurses,
pharmacists, and writers and editors.

Occupational Profile of New Hires
(Percentage Distribution of Persons Hired in Response to
Technological Change, by Occupation)
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Occupational Profile of Trainees

There was a parallel shift in the occupational profile of those being trained for the new technologies.
Whereas the preponderance of trainees in the early 1980s were clerical workers (55 percent), this pattern
had changed radically by 1986-91, when only 21 percent were in clerical occupations.

The loss of clerical training places was almost exactly matched by an increase in training of professional
and technical employees in fields other than science and engineering, and of managers. Professional and
technical workers, who do not even appear on the chart for 1980-85, accounted for just over one-quarter
of those receiving technology-related training in the 1986-91 period. The share of training places
occupied by managers rose from about one-quarter to about one-third during the same period.

Over the same period, product fabricating and assembling workers increased their share of total training
positions, while the share of science and engineering workers declined somewhat.

Occupational Profile of Trainees
(Percentage Distribution of Persons Trained In Response to

Technological Change, by Occupation)
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Length of Training

While far more employees were being trained, the average length of training for technology-related
reasons was cut nearly in half between the two periods. Between 1980 and 1985, a typical training period
for new technology was 4.6 weeks; between 1986 and 1991, the average training period was only 2.7

weeks.

The reduction was most pronounced for managerial and administrative trainees, whose average training
time fell between the two periods from 7 to 2 weeks, and for trainees in product fabricating and
assembling occupations, whose training periods fell from just under 10 weeks to 3 weeks. Only among
science and engineering occupations did training periods lengthen, from an average of 10 weeks in Period
1 to 17 weeks in Period 2.

Length of Training, By Occupation
(Mean Number of Weeks of Training, By Occupation)
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Total Training Time

Recall that, although the average length of training decreased between 1980-85 and 1986-91, the number
of persons being trained tripled. Because of higher numbers of trainees, the total training effort of all
establishments, measured in thousands of person-weeks of technology-related training, more than
doubled.

Total Training Time
(Thousands of Person-Weeks of Technology-Related Training)

50

1880-85 1986-91

30



%%

pon] &
o)
a

Technology, Training, and Gender

While women accounted for a high proportion of all technology users relative to their representation in
overall employment within the sample, they did not receive a correspondingly high proportion of training
time.

In the 1986-1991 period, 43 percent of all technology users were female; however, women accounted for
only 35 percent of all person-weeks of technology-related training.

Technology, Training and Gender, 1986-91
(Percentage Distribution by Sex)
Female B Male
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Other Labour Adjustments to Tech Change

The overall pattern of labour adjustment to technological change other than training and hiring did not
alter significantly between the two periods. Transfers within establishments remained the predominant
form of labour adjustment, although there was a slight decrease in the percentage of establishments
reporting such transfers.

In both periods, only small numbers of CBT users reported the use of permanent layoffs, reduced hours,
part-time work or early retirement to cope with the effects of new technologies.

Two kinds of adjustment appear for 1986-1991 that were not included in the questionnaire covering the
first period: short-term and temporary work, adopted by 8 percent of CBT users as adjustment measures,
and contracting-out of operations, utilized by 7 percent of technology users.

Establishments that provided technology-related training were much more likely than others to also make
use of internal employee transfers, while those that did not train were much more disposed to contract out
operations (not shown).

Other Labour Adjustments to Tech Change
(Percentage of CBT Users)
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Organizational Innovation

Employee Participation Programs and Tech Change

Formal programs designed to increase employee participation can take a variety of forms and include, for
example, quality circles, quality of work life, employee involvement, labour-management committees,
and semiautonomous work groups. The percentage of establishments reporting the existence of some type
of employee participation (EP) program remained essentially the same between 1985 and 1991. There is
an association between this type of organizational innovation and technological innovation. The highest
incidence of EP programs in 1991 was reported by high-tech establishments (those that introduced CBT
in both the 1980-85 and the 1986-91 periods). EP programs were least likely to be found among old-tech
users (establishments that did not report the introduction of CBT in the 1986-91 period).

Issues Covered by EP Programs

Employee participation programs can cover a wide variety of issues. Among establishments reporting a
formal EP program in 1991, the most frequently cited issues were health-and-safety and product and
service quality. More than half of the EP establishments also cited work-unit performance issues.
Somewhat less common were programs dealing with issues relating to tech change, supervision, and
work-flow scheduling.

Issues Covered by Employee Participation Programs
(Percentage of Establishments Having a Program in 1991)

Health and Quality Work unit  Technology Supervision Work flow/
safety performance scheduling
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Characteristics of EP Establishments

The incidence of EP programs is related to establishment size with small establishments being much less
likely than larger ones to have had such a program in 1991. Similarly, EP programs were less common in
non-unionized than in unionized establishments. And finally, foreign-controlled establishments were
more apt than Canadian-controlled ones to have introduced an EP program.

Incidence of Employee Participation Programs, 1991
(Percentage of Establishments)

All establishments

Establishment size:
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Sustainability of Employee Participation Programs

In many cases, employee participation programs appear to be difficult to sustain: only about 60 percent of
all establishments that had an EP program in 1985 still had one in 1991. The sustainability of EP was
higher for large establishments and for those where there was no union present than it was for small
establishments and for those that were unionized. The difference between Canadian- versus foreign-
controlled establishments was relatively small.

Sustainablility of Employee Participation Programs
(Percentage of Establishments Having Program in 1985 Who Still Have One in 1991)
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Incentive Pay and Technology

The second type of organizational innovation for which the survey collected information concerns
incentive-based compensation systems such as profit-sharing, employee stock ownership, gain-sharing,
and pay-for-skill. The percentage of establishments reporting that they had an incentive-based pay system
was higher in 1991 than in 1985 (not shown). And, as was the case for employee participation programs,
high-tech establishments were significantly more likely to have an incentive-based pay system than were
new- or old-tech ones.

Incentive Pay and Tech Change, 1991
(Percentage of Establishments)
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Types of Incentive Pay Systems

The most common incentive-based pay system in 1991 was profit-sharing, reported by over a quarter of
establishments, which represents an increase over the 1985 level. Employee stock-ownership plans and
'other' incentive-based systems (which include bonus plans and suggestion awards, for example) ranked
second in terms of frequency of use. The least frequently cited systems were gain-sharing and pay-for-
skill; note that the incidence of gain-sharing actually fell in the second period, while pay-for-skill systems
became only slightly more common.

Types of Incentive Pay Systems
(Percentage of Establishments)
N 1985 ——
Il 1991
20
10
0
Profit- Employee Gain-sharing Pay-for-skill Other*
sharing stock-option
plan*
*Pay system not listed on 1985 questionnaire.
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Characteristics of Establishments with Incentive Pay

As with employee participation, the incidence of incentive-based pay systems tends to be linked to size:
these plans were more commonly found in larger establishments. Incentive-pay also was more common in
foreign-than Canadian-controlled establishments. Unlike EP, however, the use of incentive-based pay was
reported by a higher proportion of non-unionized than unionized establishments.

- Incidence of Incentive Pay, 1991
(Percentage of Establishments)
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Sustainability of Incentive Pay

About 60 percent of the establishments that had an incentive-based pay system in 1985 still had one in
1991. This rate is similar to the rate of retention of employee participation programs. Also like EP
programs, incentive-pay was more durable in non-unionized than in unionized establishments. Unlike EP,
however, incentive pay was more sustainable in smaller than in larger establishments, and in foreign-
controlled than in Canadian-controlled establishments.

Sustainability of Incentive Pay
(Percentage of Establishments Having Incentive Pay* In 1985
Who Still Have One in 1991)
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*At least one of the three pay systems (profit-sharing, gain-sharing and pay-for-skill) listed in both
questionnaires.
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