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Foreword 

Canadians must innovate on two fronts. Success depends as much on innovations in organiza­ 
tion and the development of human resources as it does on technical expertise. 

This case book is about innovation in Canadian organizations. As such, it covers a variety 
of technologies in a number of industries. Most importantly, however, it focuses attention 
on the human side of the innovation process. From its studies on the labour-market im­ 
pacts of new technologies, the Council concluded that: 

This conviction is reflected in the titles of some of our publications - Innovation and 
Jobs in Canada, Making Technology Work, Working with Technology, Workable Futures, 
Workplace Innovation in Canada, for example - where technology and human-resource 
concerns appear side by side. 

It is important, therefore, that Canadian organizations rapidly adopt not only the best 
technologies, but also the best practices with respect to the development of human resources. 
The Council's survey of 1,000 private-sector establishments in Canada showed that the 
vast majority of technologically innovative firms had also introduced some form of organi­ 
zational change. Now, through case studies, we attempt to enrich our understanding of the 
human element in the change process with concrete illustrations from actual Canadian 
experience. This is not a scholarly tract and is not based on formal economic analysis. It is 
meant to complement the more traditional statistical analysis and survey work undertaken 
for the Council's Labour Markets Impacts of Technological Change project. As such, it 
attempts to capture actual experience with the process of innovation through visits to plants 
and offices, and through interviews and discussions with employees, managers, and union 
representatives. We hope that its message will prove interesting and useful to students, 
practitioners, and policymakers concerned with the process of innovation and change, in 
general, and with human-resource development, in particular. 

Judith Maxwell 
Chairman 

Xl 



1 Overview 

Two simple tenets are the motivation for this book. The first 
is that our economic future depends critically upon our 
capacity to innovate. The second is that innovation must 
be defined broadly enough to encompass more than just the 
kind of technological advance that is embodied in new 
machinery and equipment. Most importantly, it must en­ 
compass developments in the enhancement of skills and 
know-how and in the organization and remuneration of 
work. Innovation in this broader sense is the essence of 
"working smarter" in the knowledge-based economies of 
the information age. 

Already employers, workers and their representatives, and 
(somewhat more slowly!) governments are beginning to pay 
more attention to innovations in human-resource develop­ 
ment. What has come to be called the "new human-resource 
management" (NHRM) is not just simply a reactive strat­ 
egy to offset some of the costs of progress - though such 
strategies are a necessary component of equitable and effi­ 
cient adjustment. Rather, it explicitly embraces a range of 
policies and practices designed to enhance the skills and 
adaptability, the motivation and the performance of people 
in the workplace. By equipping people to cope with adjust­ 
ment to change, this approach minimizes both personal and 
organizational costs and, in addition, ensures the fullest 
exploitation of the potential of new technologies. Indeed, 
many contend that there is a powerful synergy between a 
well-prepared work force and the best possible technology. 

Furthermore, the pursuit of this "innovation synergy" will 
prove to be even more important in the coming years 
because of demographic developments. With a more slowly 
growing labour force and a declining proportion of young 
people - on whom we traditionally rely for fresh ideas based 
on up-to-date training - we must, more than ever, seek 
innovative ways to realize the potential of our human 
capital. 

Clearly, questions of reward and performance, the design 
of work, and workplace relations are timeless. Some may 
argue that current developments are simply an outgrowth 
of a long tradition of concern for human beings in the 
workplace that stretches back to the so-called "Hawthorne" 
experiments at Western Electric in the 1920s. 

Others will recall with skepticism the humanistic 
approaches to workplace relations of the "quality of working 

life" (QWL) movement in the 1960s and 1970s. Still others 
dismissed the recent flirtation with quality circles as simply 
another manifestation of North American fascination with 
all things Japanese. Clearly, there is a good deal of skepti­ 
cism about human-resource management (HRM). Weaned 
on concepts of hierarchy and control, the denizens of many 
traditional organizations won their spurs in the countless 
skirmishes and occasional head-on confrontations of ad­ 
versarial collective bargaining. Fads come and go, they say; 
so what is new? 

What is new is that global economic and technological 
realities have changed. Pure technological advantage is a 
fleeting, transitory phenomenon. Knowledge of, and access 
to innovations are quickly acquired; and the sheer pace of 
advance is such that superiority, once gained, may quickly 
vanish. In such competitive circumstances, technology is a 
vitally necessary, but not sufficient, condition of high 
achievement. There is growing evidence that without more 
flexible, collaborative organizational designs supported by 
innovative reward structures, even the most technologically 
sophisticated processes and products may not prosper. 

What, then, is the Canadian experience? The case stud­ 
ies in this book are real-life illustrations of technological 
and organizational adaptation. 

For the most part, the field work for these studies was 
carried out between 1985 and 1987. In some of these cases, 
there have been significant developments since that time. 
Some of these, such as the start-up of the Pratt and Whitney 
Canada (pWC) Halifax plant, were expected. Others - most 
notably, the sales of Synerlogic and Camco/Fedders - were 
not. Developments of lesser magnitude have taken place in 
all of the other cases as well. Change is simply an intrinsic 
part of history and stories such as the ones that follow will 
not "stay still." While recent developments have been 
incorporated to the extent possible, the cases, nevertheless, 
should be read as the efforts of individual organizations to 
deal with technological and workplace change at one point 
in time. 

The stories told in this book describe situations where 
the computer revolution is very much a reality. While the 
contexts vary enormously, two essential conclusions emerge 
from each. First, technological change brings with it the 
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potential for profound social and economic impacts. And, 
second, people can playa critical role in influencing what 
these impacts will be. 

The following chapters describe organizations that have 
had interesting approaches to new technology and, particu­ 
larly, its human side. Our objective has been to demonstrate 
the strong and important link between the human and tech­ 
nological aspects of change through the experiences of a 
number of different organizations. 

Throughout this case book, we try to highlight the keys 
to successful innovation, and thus to set out directions that 
Canadian employers and workers might consider in order 
to make technology work for them. But readers will find 
no ready-made blueprints or instant answers. Indeed, though 
many of the cases must be considered success stories, suc­ 
cess does not always come easy. We found, for example, 
that it is not just the firms classified as "failed cases" (dis­ 
cussed in Chapter 8) that had problems: none of the other 
organizations we studied was exemplary in itself. The field 
work unearthed practices that were far from ideal or even 
desirable. These included situations where innovation de­ 
sign was purely technical with no attention paid to impli­ 
cations for job content, where workers found out about tech­ 
nological change only when new equipment arrived at the 
plant door, where joint decision making really involved 
management telling workers what it was going to do, where 
fundamental disagreements between the parties could not 
be resolved, and where union-free operations were part of 
planning for high-tech production. 

These are not the sorts of practices that will lead to suc­ 
cessful change. Taken together, in fact, they would almost 
certainly lead to disaster; indeed, they are among the ob­ 
servations made in our stories of innovation failures. While 
we certainly found problems such as those listed above, we 
did find a number of very promising approaches to social 
and technical innovations. As these are recounted in the 
following chapters, it is important to keep in mind the chal­ 
lenges faced by the organizations and their workers in doing 
some of the following things right: 

• featuring advance planning of both the technical and 
social aspects of change; 

• developing job designs that incorporate human dis­ 
cretion, responsibility, and skill; 

• retraining so that existing employees will be part of 
the future; 

• adapting technologies to expand opportunities for the 
disabled; 

• sharing the added prosperity brought about by 
technological change; and 

• committing themselves to the concept of "involve­ 
ment" in which all stakeholders have the opportunity to 
influence the innovation process. 

In many respects, approaches such as these run against 
the traditional ways of doing things in Canadian industry. 
Yet, they must become a fundamental part of the hardware 
and software in the high-technology economy. 

The Cases in Brief 

"Old Hands, New Skills" tells the story of a New 
Brunswick company that embarked on an extremely 
ambitious venture which involved the start-up of a state­ 
of-the-art papermaking plant and, concurrently, the modern­ 
ization and integration of two pulp mills. To make this work, 
Miramichi Pulp and Paper had to implement technological 
change on a massive scale. It also had to completely retool 
a work force that had no experience with the new production 
methods. Using a train-the-trainer approach in which de­ 
signated workers learn to impart skills to their fellow 
employees, the company was able to carry out a tremendous 
amount of training in a relatively short time. When the new 
integrated three-mill operation was ready to go, so were the 
people to make it work. 

Government incentives helped bring the Ford Motor 
Company's Essex Engine plant to Windsor in the early 
1980s. When the plant opened, it had the advantage of an 
experienced work force of auto workers who had been laid 
off from other auto plants during the recession. With this 
advantage came the challenge of preparing these workers 
to work in a technologically more-advanced plant, to in­ 
crease productivity and meet the Japanese competition. The 
story of "People Make Quality 'Job NO.1'" shows how the 
company trained its experienced auto workers, and how the 
union and management developed a more cooperative 
working relationship based on mutually beneficial goals and 
ongoing consultation. In the uncertain environment of the 
automotive industry, the plant's productivity may be the key 
to its survival. That productivity, in tum, benefits from a 
union-management relationship that works. 

The labour-management relationship is a critical 
ingreclient in any innovation situation. If the workers in an 
organization do not have access to information nor the 
opportunity to provide input into the innovation process, 
there are bound to be problems when new technologies are 



implemented. "Techspeak" is about a Continental Can 
office in Toronto, where the first wave of office automation 
was introduced without any sharing of information, let alone 
joint involvement in decision making; the result was 
haphazard innovation, which raised a number of serious 
concerns for the employees. In response, the Steelworkers' 
local representing the office workers developed a set of 
principles to guide the introduction of new technologies, 
which eventually were codified in the collective agreement. 
With a systematic approach to innovation, which empha­ 
sizes joint problem solving, office automation has proceeded 
in a mutually satisfactory fashion. 

Putting people first can be the difference between suc­ 
cess and failure when planning for new technologies in 
manufacturing. Change cannot usually be done from the 
ground up, but as we describe in "Systems and People," 
Pratt and Whitney Canada was able to use the opportunity 
of a new plant to ensure that its "people system" and tech­ 
nical systems would work together smoothly. The company 
applied the "socio-technical" approach to organizational 
design to plan a work environment that would get the best 
out of new, integrated computer systems and a new work 
force. As this case shows, the keys were planning and con­ 
sultation. The bottom line can be improved by ensuring that 
everyone in the organization is reaching for the same goals, 
both for the company and for its people. 

"The 'Plus' Is Employee Involvement" tells how, when 
faced with tough competition from Japanese firms in the 
early 1980s, the Orangeville, Ontario, plant of Cameo In­ 
corporated introduced a gain-sharing plan to help boost its 
productivity. When combined with a commitment to em­ 
ployee involvement, good working relationships, and com­ 
petitive compensation packages, gain sharing can provide 
tangible benefits to both employees and employers. And a 
good plan can endure the trauma of change companies may 
face. With technological changes and increased employee 
involvement, the Cameo plant improved its overall produc­ 
tivity, but eventually succumbed to the overseas competi­ 
tion on a major product line. Then, after years of informal 
labour-management relations, the plant's workers joined a 
union. In late 1988, the plant was sold to Fedders Inc. 
Through all the changes, the gain-sharing plan, called 
"Orange Plus," has endured and continued to have the sup­ 
port of workers and management. 

While the popular image of the high-tech sector may be 
a collage of 21st-century equipment, the reality is that this 
industry runs on its people. Human skills - creativity and 
knowledge - are behind all of the frontier hardware and 
software so high-tech firms face a powerful human-resource 
imperative. To make this more challenging, the sector is 
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intrinsically an unstable one. Products have a very short life­ 
cycle, firms come and go, and risk taking never stops. 
"Change Is the Constant" describes the growth of Syner­ 
logic, an Ottawa-based computer consulting company that 
has seen it all in its brief 15 years of existence. Throughout 
the changes that never seem to stop, the company has tried 
to maintain and apply human-resource strategies that rec­ 
ognize and enhance the creativity and skills of its people. 

Even the best technologies can fail when they are im­ 
properly introduced and implemented in manufacturing 
firms. In the case study, "Not in Our Best Interest," six 
companies' experiences show how not to introduce tech­ 
nological change. It is in a firm's best interest to consult 
the work force before purchasing new technical systems, 
to do the homework in finding out what innovations are 
available, and which of these best meets the company's 
needs. Once the system is brought in, and even before it is 
in the plant, workers must be trained to work with the sys­ 
tem. The implementation of new technologies must be 
continually overseen by management, with one manager 
designated to solve the inevitable problems. To work in our 
best interest, technological change cannot just be bought, 
it must be managed. 

Women in clerical jobs have frequently been cited as the 
group most adversely affected by new technologies. Cer­ 
tainly, office automation has been rapid and widespread in 
Canada, and women make up the vast majority of the of­ 
fice work force. "Impact on Women Workers" describes 
two cases of automation in the federal public service, in 
office settings staffed predominantly by women. As in many 
cases in this book, the issues of skills, motivation, job se­ 
curity, and training emerge clearly as crucial factors in the 
change process. In addition, the Statistics Canada experi­ 
ence illustrates how technological change may be accom­ 
panied by organizational innovation such as autonomous 
work groups. Finally, both government departments' ap­ 
proaches raise certain questions about the impact of new 
technologies on the fundamental tasks that constitute the 
content of a job and therefore, by extension, on its evalu­ 
ation and classification. 

While new technologies are sometimes feared as a cause 
of lost jobs and reduced skills, they can and do work in the 
opposite way. Such is the case with the design and appli­ 
cation of technologies for the disabled. "Breaking Down 
the Barriers" describes the development of a number of 
technologies that permit even severely disabled people to 
perform a variety of tasks that would formerly have been 
beyond them. Computers, robots, and an array of other de­ 
vices open up to the disabled not only increasing indepen­ 
dence from institutional care but, in addition, the prospect 
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of greater financial independence through rehabilitation to 
the workplace. A specific illustration of this prospect is the 
"Computer Comfort" Program of the Vancouver-based Neil 
Squire Foundation (NSF). With government support and a 
unique team approach involving scientists, engineers, stu­ 
dents, and health-care professionals, this program uses tech­ 
nological devices to accommodate the special needs of 
thousands of disabled individuals in accessing the personal 
computer. 

Two Steps Forward 

Our experience in developing the cases for this volume 
gives us cause for both optimism and concern. It is clear, 
from these and many other situations with which we have 
become familiar, that Canadians can exercise the foresight, 
judgment, and good will that permit the exploitation of new 
technologies in innovative work settings by a well­ 
motivated and highly skilled work force. This is an impor­ 
tant conclusion because of our conviction that only by tak­ 
ing two steps forward - not just technological change, but 
innovations in organizational design and human-resource 
development, too - can we smooth our transition to the 
knowledge-based "information economy." 

At the same time, it is equally apparent that the processes 
of technological and organizational innovation, and human­ 
resource development constitute a complex and continuing 
challenge. Change is uneven, disruptive, costly, but none­ 
theless, unceasing. People and organizations, no less than 
machinery and equipment, need constant care and up­ 
grading. 

People and organizations are unique. They do not come 
with a detailed set of instructions for installation and ser­ 
vicing. With the human dimension of the innovation pro­ 
cess, there is rarely a predetermined blueprint for success, 
but only a few key ingredients and guiding principles. It is 
regrettable, therefore, that in too many enterprises there is 
still relatively greater emphasis on the husbanding of finan­ 
cial and physical - as opposed to human and institutional­ 
capital. 

Furthermore, although our studies reveal that there are 
many fine examples of Canadian successes with an inte­ 
grated approach to the management of workplace innova­ 
tion - and some are included in this book - it is apparent 
that too many organizations, while paying lip service to the 
notion that "people are our most important asset," continue 
to see human-resource management as an irksome cost 
rather than a good investment. 

We believe that these observations are important not 
merely to the viability of the individual enterprise, but 
increasingly vital to national goals of productivity and 
competitiveness. Many observers regard technological 
superiority as the key to success in the global information 
economy. Such superiority depends critically upon highly 
flexible and innovative organization structures and work 
forces that can identify and quickly exploit new 
opportunities. 

While public policies can play an important role, ulti­ 
mately the successful diffusion and implementation of tech­ 
nological change must depend on the commitment of em­ 
ployers and workers, and their representatives. 

The conclusions flowing from our case studies demon­ 
strate, in environments as varied as a papermaking opera­ 
tion and a high-technology service company, that people 
hold the key to effective uses of the latest and greatest tech­ 
nical advancements. With open communication between 
workers, their unions, and management, and among all 
levels of an organization, technological pitfalls can be 
avoided and enhanced productivity and job enrichment can 
result. 

The cases also show that virtually all workers can be 
trained and retrained in the new skills demanded by tech­ 
nological change. High-tech jobs can be made to be more 
challenging and interesting for employees, and can some­ 
times result in better-paying, higher-status positions. Where 
job content is not improved by technology, new work ar­ 
rangements, including greater autonomy for workers, can 
increase job satisfaction. 

The cases highlight the critical role of communication in 
implementing technological and organizational changes in 
the workplace. A strong union and strong management team 
can both benefit if common goals are agreed upon and prob­ 
lems are dealt with openly. Even where "fighting, stum­ 
bling, and arguing" are necessary to get past the roadblock 
of intransigence, positive results can ensue. In the end, there 
is a significant degree of complementarity between work­ 
ers' needs and management goals. All can win. 

Furthermore, employee participation is important in de­ 
signing work systems that "fit," and in increasing workers' 
accountability and independence in their jobs. Without 
adequate planning and involvement of both managers and 
line workers in its implementation, technological change 
can wreak havoc on a company's performance. 

We have also seen that truly "user friendly" technology 
can enhance the quality of life and work for people with 



disabilities. Slowly, but increasingly, the potential of the 
disabled work force is being recognized. The imaginative 
application of technology to the needs of the disabled is an 
important dimension of human-resource development. 

In the end, Canadian industry faces a choice about how 
it will operate in the emerging high-technology world. One 
option is to pursue the traditional logic of automation - 
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essentially, the mechanistic substitution of technology for 
people, without considering organizational or social impli­ 
cations. Alternatively, it can view the adoption of new 
technology more broadly than as a simple enhancement of 
production techniques; the cases described here demonstrate 
how the nature of work and organizations can be reshaped 
along with the technology to better respond to the goals of 
employers and workers. The choice is ours. 



a subsidiary, Midtec Sales, which manufactures high-quality 
lightweight coated paper in its Kimberly, Wisconsin, mill 
and markets it through an expanding North American net­ 
work. 

2 Old Hands, New Skills: Training the Trainers at Miramichi 

In the summer of 1986, one of the most advanced coated­ 
paper mills in the world started up in the Miramichi Valley 
in northeastern New Brunswick. Technologically, the 
Miramichi Pulp and Paper plant at Newcastle is unique in 
terms of the scale and complexity of its equipment and proc­ 
esses. This state-of-the-art technology - along with the 
concurrent modernization and integration of two existing 
pulp mills - has understandably received a lot of attention 
within the industry. 

The Miramichi story, however, does not end with the 
ultra-sophisticated pulp and paper machines and comput­ 
erized control systems that dominate the new operations. It 
also features a unique "people" approach that has empha­ 
sized a company commitment to include its existing work­ 
ers - many of them older and poorly educated - in the new 
era. In carrying out this commitment, Miramichi has under­ 
taken a massive retraining effort that has included virtually 
all of its employees, many of whom have had to learn skills 
very different from those they previously possessed. 

Bringing a high-technology three-plant pulp and paper 
operation on stream and staffing it with a completely "re­ 
tooled" work force has been a great challenge for Miramichi 
and its parent company, Repap Enterprises (Repap). This 
challenge and the promise of meeting it were neatly summed 
up by the Repap executive vice-president shortly after the 
paper plant opened: 

We took two relatively older pulp mills, upgraded them and 
married them to an ultra-modem paper machine. Now look 
at tills facility, it's world-class. The pulp mill has a future, 
the area has a future, and there's a lot of people learning new 
technology and they're doing it well. 

The Coated-Paper Solution 

No one had seen a coated-paper mill in the region's fu­ 
ture but, in retrospect, Repap's decision in 1983 to build 
the new paper plant in the Miramichi Valley made a lot of 
sense. The long-term prospects for coated paper were good 
and, with very little domestic competition in lightweight 
grades, opportunity existed for a producer who could serve 
the Canadian as well as the eastern U.S. market. And coated 
paper is something Repap knows how to make and sell. The 
corporation was already established in the industry through 

In addition to the apparent product demand and this es­ 
tablished "know-how," a Repap coated-paper plant in the 
Miramichi Valley represented a creative solution to a num­ 
ber of issues facing the corporation. To appreciate this re­ 
quires a bit of history. In 1962, a groundwood pulp mill 
was opened in the Newcastle area by Italian interests, pri­ 
marily to provide pulp for newsprint in Italy. The plant, 
known as the Acadia mill, was sold in the mid-1960s to 
Jannock Industries and then again in 1974 to Repap. At that 
time, the groundwood mill's pulp was used for newsprint, 
tissue, and multi-ply boards. In the late 1970s, the plant 
began producing a higher quality pulp for papermaking, 
particularly coated paper. While the Acadia mill had po­ 
tential- including a wood supply well-suited for papermak­ 
ing - it was an old, outdated plant with productivity levels 
that were too low for the increasingly competitive ground­ 
wood pulp market. 

By the early 1980s, something clearly had to be done with 
the Acadia mill. At that time, with the Midtec coated-paper 
plant in Kimberly, Repap had an interest in completing a 
"backwards" integration into raw materials. Pulp, of course, 
is the main input in papermaking. Two kinds are required: 
mechanical and chemical. Repap was already making the 
former in the ground wood mill. Across the river in 
Newcastle, Boise-Cascade was producing chemical pulp in 
a bleached-kraft plant. When this mill became available, 
Repap management decided to buy it and add on a coated­ 
paper plant, thereby developing a fully integrated pulp and 
paper operation in the Miramichi. 

It all fitted together for Repap to make coated paper in 
the Miramichi. Papermaking was a business the company 
knew, the market seemed favourable, and the plan offered 
the benefits of vertical integration. An important part of the 
strategy was the marginality of the pulp mills by themselves. 
The paper mill guaranteed a demand that was critical, par­ 
ticularly for the groundwood pulp operation. In the final 
analysis, it must be understood that the coated-paper plant - 
with a high value-added product and requiring the two types 
of pulp - was the key to the Miramichi solution. 
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Modernization and 
New Technologies 

New technologies were introduced at Miramichi Pulp and 
Paper on a massive scale. To begin, there was the start-up 
of one of the most technically advanced coated-paper plants 
in the world. Then add to that the wholesale modernization 
of a groundwood mill that was at least two decades behind 
times and, finally, more moderate innovations to the kraft 
mill. The challenge associated with all of this technologi­ 
cal change was heightened by Miramichi's tight schedule. 
Ground breaking for the paper plant took place in May 
1985, and the plant began producing 14 months later in July 
1986. The modernization of the ground wood mill started 
in September 1985, and the first phase was completed less 
than a year later. 

The technology in the coated-paper plant represented the 
"state of the art" that was available when the mill was being 
planned. Repap management stressed, however, that at the 
time the company did not see itself as technology "pio­ 
neers." (Interestingly, the company has very recently com­ 
mitted itself to a new paper plant at Newcastle that will use 
a pioneering papermaking process.) According to the gen­ 
eral manager of the Miramichi complex, the coated-paper 
plant was designed with "up to date proven technology." 
Nevertheless, putting all of this highly advanced technol­ 
ogy into a single, integrated, large-scale system in a new 
setting represented a tremendous challenge. 

The technical uniqueness of the coated-paper mill essen­ 
tially resides in two areas - first, production equipment and 
processes and, second, control of the manufacturing proc­ 
esses. 

The production of coated paper essentially involves four 
stages: papermaking, coating, smoothing, and rolling and 
wrapping. At each stage, the technology installed at 
Miramichi was the most advanced that was available at the 
time. 

• The paper machine was among the widest and fastest 
in the world. It involved a forming concept that produces a 
sheet which, for printing purposes, is almost identical on 
both sides. The press section has an extra press that in­ 
creases drying and also improves the even-sidedness, 

• The coating process was to be carried out with the 
largest, fastest machine in the world. 

• Smoothing and glazing involved two huge super­ 
calenders that add to the even-sidedness of the sheet. 

• The winder was designed to wind large-diameter, 
wide-width rolls that are compatible with the emerging 
technology in printing presses. The roll-wrapping system 
included label printing and shipping documents. 

Computerized control of all stages of the manufacturing 
process was highly advanced. The system installed at 
Miramichi gave the company extensive ability to control 
quality and costs. Distributed process control covered 
everything from stock preparation (the blending of pulps 
and other raw materials) on. A management information 
system provided detailed data on raw material inputs, ma­ 
chine efficiencies, and costs. Before the mill started up, the 
significance of this control capability was explained by 
Repap's executive vice-president: 

In essence, we will be able to track a specific product through 
every single step in the process. We will know exactly what 
our raw material costs will be at each stage. It's a manage­ 
ment tool we never had before. 

At the same time that all of this high technology was 
being installed in the new paper plant, Mirarnichi was 
modernizing aspects of its pulp operations. It was critical 
that the groundwood and kraft mills, as the pulp suppliers 
for the coated-paper plant, be technically efficient and 
competitive operations in their own right. 

Of the two, the kraft mill needed less attention. Built in 
the late 1940s, it underwent extensive modernization in the 
early 1970s and again after 1977 when Boise-Cascade took 
it over. Since Repap bought the mill in 1985, technologi­ 
cal innovation has centred on the installation of the same 
advanced computerized process control system used in the 
paper plant. Other technical modifications have been made 
to certain stages of the kraft pulp operation in order to es­ 
tablish a smooth technical integration with the paper plant 

In the groundwood plant, modernization was much more 
extensive. According to the plant manager, by the mid- 
1980s, this mill was 20 to 25 years behind times in terms 
of technology. The price tag for this lag was poor produc­ 
tivity. The groundwood mill manager noted that a new ther­ 
mal mechanical plant was producing 525 tons of pulp per 
day with only 71 employees. His mill, on the other hand, 
was getting out only 380 tons per day in 1983 with nearly 
300 workers. After modernization was completed, the plant 
was to produce roughly the same tonnage (although the 
product mix changed) with about 150 fewer people. 

Technological change has affected most stages of 
production in the groundwood mill. New systems have been 
introduced to receive, sort, and grind wood, and the pulp 



machines have been replaced as well. A high-technology 
control system has also been installed. In the words of the 
mill manager, modernization has taken the groundwood mill 
from "no-instrumentation operations to full computer 
control." 

The Training Challenge 

The start-up of the coated-paper mill along with the 
modernization of the pulp operations was much more than 
simply a technical feat. A great deal of the action took place 
on the human-resources side. While high-technology sys­ 
tems were being designed and installed in the Mirarnichi 
plants, the company carried out a massive training program 
to develop the skilled work force necessary to make the 
whole thing run. 

The scale of the retraining effort grew a great deal be­ 
cause of the approach taken to staff the integrated opera­ 
tions. Early on, Miramichi made a public commitment to 
give priority to its existing workers in filling the jobs for 
the new paper plant. This had significant training implica­ 
tions since many of the workers, particularly in the ground­ 
wood mill, were older and poorly educated, some with 
literacy problems. Workers such as these tend not to be 
included in the plans of companies undergoing wholesale 
innovation. At Miramichi, special efforts were made' to 
ensure they could make the adjustment. Basic literacy ef­ 
forts were required in some cases. As well, the trainers were 
selected very carefully. A point was made to show the 
workers other older workers who had already made the tran­ 
sition to high-technology production. And, symbols, rather 
than printed words alone, were used on control panels. 

With this principle of a commitment to the existing work 
force, a staffing policy was negotiated by the company and 
the two Canadian Paperworkers' Union locals that repre­ 
sented the pulp mills. 

That employment strategy gave everyone in these two 
mills and in the woodlands operations an opportunity to 
apply for the jobs in the coated-paper plant. Since job clas­ 
sifications and wages were going to be high in the new mill, 
the prospect of transferring was generally attractive. Ac­ 
cordingly, about 400 employees - a majority of the exist­ 
ing work force - applied for just over 100 papermaking jobs. 

The necessity for training did not stop with the new pa­ 
perworkers. The company-union agreement stipulated that 
the pulp mill positions previously held by those selected 
for the papermaking operations were to be filled by an in­ 
ternal posting procedure. And the jobs previously held by 
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the successful bidders for these positions were, themselves, 
filled in similar fashion. Even where the jobholder did not 
change, some reskilling was usually dictated by the mod­ 
ernization that was taking place. In the end, the holder of 
virtually every job in the revamped three-mill operations 
required retraining. 

When the retraining effort got under way in the summer 
of 1985, the company and workers certainly had their work 
cut out. Most obvious was the sheer magnitude of the ef­ 
fort that was called for. Also, there was not much time. The 
paper plant was scheduled to start up in July 1986 and 
completion of the first stage of the groundwood mill mod­ 
ernization was expected at around the same time. Further­ 
more, pulp production had to be maintained throughout. To 
add to the challenge, existing employees had no papermak­ 
ing experience and some, particularly in the groundwood 
mill, had only worked in relatively low technology opera­ 
tions. 

Finally, back in the summer of 1985, it was not entirely 
clear what the exact content of the paper-mill training pro­ 
grams should be nor who should be trained for what. While 
Repap had decided on the machinery and equipment to be 
installed, much of the technology was developmental and 
customized for the Miramichi plant. As we will see later 
on, this posed difficulties in the design of training programs, 
since it was often difficult to anticipate what the operators 
would actually have to learn in order to do their jobs in the 
new system. 

Moreover, the design of the individual jobs and who was 
going to occupy each created additional problems. The ac­ 
tualjob structure was under union-management negotiation, 
and it was not until early 1986 that a classification system 
delineating specific jobs and identifying worker assignments 
was finalized. 

The Train-the- Trainer Approach 

Traditionally, training for a new production system, 
whether it is a greenfield site or modernized operations, is 
carried out in a "top-down" fashion. People with special­ 
ized knowledge - typically vendor or engineering company 
representatives and plant supervisors and engineers - train 
the operators. In this model, the people who will be run­ 
ning the equipment are usually taught only those parts of 
the production system that they will be operating. The 
ultimate technical expertise, then, does not reside with the 
workers on the floor but, rather, with managers and 
engineers. 
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In contrast to this traditional model, Miramichi manage­ 
ment chose a train-the-trainer method to develop the voca­ 
tional skills it required for its revamped operations. While 
there are many variations on this method, the company 
decided to follow an approach where selected operators 
were trained to teach the new skills to the rest of the front­ 
line workers. With this format, Miramichi was able to carry 
out the necessary high volume of training while at the same 
time developing a substantial core of workers on the shop­ 
floor with superior technical expertise. Perhaps most im­ 
portantly, the train-the-trainer approach offered a strong 
force for employee involvement. 

The decision to go with this training approach was influ­ 
enced by a successful "Train-the- Trainer" Program in the 
bleached-kraft mill around 1980. At the time, the plant was 
still owned by Boise-Cascade (Boise). Although Boise had 
invested $50 million in a mill-improvement program in the 
late 1970s, it was having productivity problems. A survey 
of the workers had revealed a widespread need for train­ 
ing. In response, Boise management decided to adopt an 
approach known as "train-the-trainer," which was being 
used by MacMillan-Bloedel in its Powell River paper­ 
making operations. This method turned out to be a success­ 
ful one for Boise-Cascade which made it attractive for the 
Miramichi integration. Generally, workers and managers 
who had been involved in the Boise exercise had had 
positive experiences. 

To help in the implementation of a new Train-the- Trainer 
Program, Miramichi managers brought in ARA Consultants. 
The senior consultant on the project had been involved with 
a number of train-the-trainer initiatives including the 1980 
Boise-Cascade effort. The role of ARA Consultants was to 
work with management in planning and scheduling the 
project. Making it function, however - and this is critical­ 
were the employees. 

The core principle of the Miramichi approach was em­ 
ployee involvement: front-line operators were to be the 
trainers even though none had papermaking experience. 
That expertise was to come from Repap's Kimberly mill 
and, also, from the new plant's superintendents and super­ 
visors who had been recruited from the paper industry; it 
should be noted, though, that while these individuals had 
papermaking backgrounds, most did not have experience 
with the equipment being introduced. 

Miramichi's Train-the- Trainer Program was initially con­ 
ceived for the paper plant. It was expanded, however, to 
include training required in the pulp mills. Here, modern­ 
ization dictated a need for retraining, particularly at the 
ground wood mill. As well, training was necessary to pre- 

pare replacements for those workers going to the paper mill 
or moving elsewhere through the internal posting procedure. 
Indeed, a Train-the- Trainer Program was eventually put into 
place at the Midtec Kimberly plant in order to hone the skills 
of its experienced paperworkers! 

The coated-paper plant was scheduled to begin producing 
in the summer of 1986, and preparations on the training side 
began just over a year earlier. An overview of the train­ 
the-trainer process is shown in Figure 2-1. An important 
aspect of the planning stage was the selection of trainers. 
Eventually, for the paper plant, there was a core of 16 
trainers for the operators and 12 for the maintenance per­ 
sonnel. All of these people were in place by October 1985. 
While the ensuing description focuses on the experience 
with these trainers, the Train-the- Trainer Program at 
Miramichi extended far beyond these 28 people. In total, 
almost 80 people received trainer-training courses for the 
pulp and paper operations. 

Trainer-training involved a number of activities. These 
essentially fell under two areas: developing course mate­ 
rial and learning how to communicate it. Initial trainer­ 
training for the paper mill focused on course material. While 
communication and group skills had been important fac­ 
tors in their selection, the trainers generally did not have 
formal experience in training. Accordingly, orientation 
sessions were given in teaching techniques and, also, job 
analysis, blueprint reading, and manual writing. 

The bulk of the trainer-training, however, dealt with the 
preparation of the course material. This began with the 
accumulation of information by the trainers on the aspect 
of the mill operations they were scheduled to have respon­ 
sibility for. Naturally, the specific training assignments 
required a detailed job design. However, the company and 
the union had different concerns regarding job design and 
its classification implications. It turned out that rather 
lengthy negotiations were necessary to resolve these dif­ 
ferences. 

The original plan for the operator job-classification sys­ 
tem in the coated-paper plant was put together by manage­ 
ment in the summer of 1985, as the Train-the-Trainer Pro­ 
gram was just getting started. The idea was to have four 
lines of progression corresponding to the main stages of the 
production process. The top four jobs on each of these lad­ 
ders were to be filled by employees who had been selected 
as trainers. The 16 trainers, then, would have the top-paying 
jobs, which the company proposed would all be at the same 
wage rate. In this way, each trainer would have a definite 
"jurisdiction" of training responsibility, would be rewarded 
with one of the top-level jobs in that area, and there would 
be no value placed on one area over another. 
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Figure 2-1 

Overview of Training Process 

Planrùng 

I 
Training 
group , 

orientation 

I 
Information 
accumulation! 
organization 

I 
Training 

Trainer program training development 

I 
Training 
program 
assembly 

I 
Training 
program " , 

presentation 

I 
Training 

program on-job 
implementation 

I 
Training 
program 
evaluation 



12 Two Steps Forward 

The company's proposed job design, however, raised 
difficulties for the union. One concern the union had was 
that it did not conform to the Canadian Papermakers' wage 
scale established in other paper mills. The job design for 
the paper plant went through a number of iterations before 
the parties came to an agreement in February 1986. The 
eventual classification scheme had a different wage hierar­ 
chy and even somewhat different ladders than the original 
proposal. 

The difficulties in arriving at a job-classification system 
posed problems for the training program. Without a final­ 
ized plan, it was not always possible to establish who should 
be trained for what. Operators could be trained on one 
machine, for example, with the possibility that they would 
have a different assignment once the job hierarchy was fi­ 
nalized. The classification problems particularly affected the 
trainers who had been given expectations regarding their 
own job assignment and classification. Trainers were in­ 
vesting considerable time and energy into learning the tech­ 
nical process in their area and, with the classification diffi­ 
culties, it was not always clear that they were going to wind 
up employed in that area with one of the top-paying jobs 
in the mill. 

Finalizing the job design was not the only obstacle the 
trainers faced in preparing for the actual training courses. 
As well, since they had come from the pulp mills, none of 
the trainers knew much about papermaking. Certainly, they 
did not know about papermaking the way paper was going 
to be made in the state-of-the-art Miramichi plant. While 
the mill's managers, drawn from the paper industry, as well 
as people from the Kimberly plant were resources, the train­ 
ers had to draw heavily on vendor manuals and engineer­ 
ing and construction material. Much of this information, 
however, was slow in arriving and not always particularly 
suitable for operator training. In fact, the manuals for some 
Brazilian-made equipment arrived in Portuguese! 

Gradually, as the necessary production details were 
pieced together, trainers assembled course manuals. At this 
stage, the contribution of a training materials production 
crew became important. This crew included a training con­ 
sultant, a technical writer, graphic artists, word-processor 
operators, and video technicians. When courses were even­ 
tually finalized, some were videotaped as a supplement to 
live lessons and for use in retraining. 

The development of the training manuals and courses 
took place over about a six-month period beginning in the 
fall of 1985 when trainers were selected. In early 1986, 
advanced trainer-training was given for lesson planning, 

preparation, scheduling, and presentation. Trainers devel­ 
oped teaching skills by giving lessons to each other. This 
also permitted cross-training, which was consistent with the 
company's interest in multiple skilling. 

In Miramichi's multiple-skilling approach, employees in 
the paper plant were to receive training for their own posi­ 
tion and for the two jobs immediately above. While this is 
difficult to do in the on-the-job component of training, 
multiple skilling was pursued in the classroom. It helped 
employees understand how the operations actually worked, 
and it made things easier when it came to promotions and 
providing relief. 

By February 1986, about six months before the antici­ 
pated start-up, the actual training for paper-mill operators 
and maintenance personnel began. This involved short 
orientation courses, theoretical and practical training at 
Kimberly, and then a return to the classroom at Newcastle. 
At the same time, it should be pointed out, training was 
under way elsewhere in Miramichi' s operations. One im­ 
portant function of this activity was replacement training 
in the pulp mills to free up those employees who had been 
selected for the paper plant. 

As the papermaking equipment began arriving, the train­ 
ing effort started shifting to the mill floor. The installation 
of the technology included an extensive simulation and 
testing program; and this was used as an opportunity for 
operators to begin on-the-job training. As well, modifica­ 
tion and updating of training manuals and courses contin­ 
ued. After start-up, in fact, a number of trainers revised 
manuals based on the operating experience; this proved to 
be extremely useful subsequently when replacements for 
the original operators had to be trained. 

Conclusion 

In July 1986, the production of coated paper began at 
Miramichi on schedule. The integration and modernization 
challenge was formidable and continues to be so. The tech­ 
nology involved has deservedly attracted considerable at­ 
tention. At least as important, though, has been the devel­ 
opment of a work force capable of running the leading -edge 
technology. 

Overall, the Miramichi training initiative to prepare the 
work force for the integrated three-plant operation cost 
about $6 million and involved about 600 workers. A range 
of parties - the company, union, consultants, and govern­ 
ment - played some part in this effort. What was required 
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in terms of numbers and time was considerable. So, too, 
were the obstacles facing many of the individuals who had 
to get retraining. 

Many of the workers were older, virtually none had 
experience with papermaking or with "state-of-the art" tech­ 
nology, and a number had basic literacy deficiencies. The 
difficulties associated with the negotiation of a job­ 
classification system, for example, created uncertainty, 
procedural problems and, to some extent, dampened trainer 
morale. 

At a more fundamental level, people's attitudes had to 
change for the program to work. A train-the-trainer ap­ 
proach poses an inherent threat in that it takes some of the 
power out of the hands of those who are used to having it. 
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In traditional settings, managers, supervisors, and engineers 
possess the ultimate technical knowledge required to run 
the plant. They then transmit this knowledge downward in 
the doses they view as necessary for the operators to do 
their job. 

In a train-the-trainer setting, such as Miramichi, on the 
other hand, the hierarchy of expertise is, in a sense, turned 
on its head. There is no question that this requires consid­ 
erable adjustment on the part of management. When com­ 
panies introduce this type of approach, managers must also 
receive "training" in order to understand and support the 
new reality. Where this is done, train-the-trainer can be a 
powerful method not only for meeting skill requirements 
but, also, for heightening employee involvement in an or­ 
ganization. 



3 People Make Quality "Job No. I" 

When the Economic Council first visited Ford Canada's 
(Ford) Essex Engine plant in 1986, the work climate was 
one of uncertainty: one of the two shifts was about to be 
closed down in preparation for the plant's conversion to 
produce both front- and rear-wheel drive engines; union and 
management could not agree on which workers should re­ 
ceive training; and Ford's Employee Involvement (El) 
Program had been disbanded after a vote among the plant's 
employees showed that they wanted the initiative discon­ 
tinued. When the Council prepared to update its case study 
in 1989, it was with uncertain hopes for the plant's per­ 
formance. Instead of finding a plant in difficulty, however, 
the Council discovered that Essex Engine had become the 
first Ford plant to win the prestigious QI Award from its 
parent company. As the Councilleamed, the story of the 
plant's success from 1986 to 1989 was testimony to the 
importance of a continuing dialogue between union and 
management representati ves, respect for each other's views, 
and a consensus on mutually beneficial goals. 

The Essex Engine Plant 

The Essex Engine plant is part of a five-plant Ford com­ 
plex in Windsor, Ontario. It shares a site with the Essex 
Aluminum plant, and two other engine plants and a casting 
plant in Windsor are also grouped together in the complex. 
There are three plant managers for the five plants - one at 
the Essex Aluminum plant, one at the Windsor Casting 
plant, and one who oversees all three engine plants, includ­ 
ing Essex Engine. The site is a single local for the Cana­ 
dian Auto Workers (CAW). 

The Essex Engine plant was built in 1981 to produce the 
3.8-litre V -6 engine used in the Ford Cougar, Thunderbird, 
Mercury, and LTD. A conversion begun in 1986 and last­ 
ing 14 months enabled the plant to produce both front- and 
rear-wheel drive engines, and added volume to its produc­ 
tion. As of 1989, the plant produced three engine types: 
front- and rear-wheel drive engines for the Taurus and 
Sable; Thunderbird, Cougar, and Continental engines; and 
the supercharged engine for the Thunderbird Super Coupe. 
Its products put the plant in a good niche: manufacturing 
fuel-efficient engines for mainstay vehicles that have been 
in demand. 

The plant covers 1.6 million square feet and was 
considered state-of-the-art by industrial standards at the time 
it was built, with features including 20-foot wide main 
aisles, high ceilings, an adequate storage area for parts, and 
well laid-out production lines. Because it was designed just 
as the emphasis in automobile production shifted towards 
the implementation of programmable equipment, the plant's 
manager described its technology at the time the plant 
opened as "a modem facility," but not necessarily "high 
tech." 

Ford received $66 million in direct subsidies from the 
Canadian and Ontario governments for locating the plant 
in Canada. In addition, $2 million was allocated for the 
industrial training of the plant's work force from the fed­ 
eral Critical Skills Training Program. Although there was 
considerable controversy over the government incentives 
to the company, supporters pointed to the potential for an 
estimated 2,600 new jobs, generating annual taxable income 
of $70 million in the community. The forecast of 2,600 jobs 
has not been met. Except for the plant's conversion period, 
when only about half the work force was required, the plant 
has averaged about 1,100 employees since it opened. 

Engine-Plant Technology 

Engine-making operations have become relatively stan­ 
dardized over the past 20 years. There are automated ma­ 
chining operations that manufacture the cylinder heads, 
cylinder blocks, and crankshafts. There are additional ma­ 
chining operations that manufacture the camshaft, piston, 
intake manifold, and connecting rods. These parts, along 
with the flywheel, oil and water pumps, and other sub­ 
units - some of which are purchased from suppliers and sub­ 
assembled at the plant - are put together in final assembly 
operations. In the final assembly process, the engine under­ 
goes comprehensive testing. 

Technological advances in machinery control systems 
allow for greater flexibility of operation and less produc­ 
tion time lost through set-up and inspection. Sensors moni­ 
tor tool wear, and precise measurement systems can detect 
slight changes in part cutting and automatically make ad­ 
justments. Computer-driven equipment can produce faster, 
more accurate cutting machines. The micro-computer can 
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also generate a preventive tool-changing schedule, which 
may eliminate some costly breakdowns, and offer a sched­ 
uling capacity that saves costs in inventory control. 

Essex Engine's technology is reliable. For example, its 
programmable controllers are "up" more than 95 per cent 
of the time, considered robust for industry. 

On the recommendation of the engineering group, Essex 
Engine management has standardized the choice of sup­ 
pliers of robots, controllers, gauging systems, and computer 
numerical control applications. As the available technology 
changes, Essex Engine adopts the improvements offered by 
the same supplier from which it had purchased the previous 
system, instead of shopping around for slight advantages 
in price or technology. While the plant may pay more for 
some of its technological improvements, or lose out on the 
increased flexibility or quality that may have been achieved 
by other vendors, it gains by being able to capitalize on 
workers' familiarity with the vendor, the vendor's training 
staff, and the equipment. The introduction of technological 
change is thus incremental, rather than revolutionary. The 
plant's experience with this sale source supply system has 
been that the suppliers it has selected have provided state­ 
of-the-art products, although sometimes at a slightly higher 
cost. The firms selected have proven stable, while other 
suppliers have come and gone from the marketplace. 

From 1986 to 1989, the plant managers introduced new 
technology into the Essex Engine facility and extensively 
upgraded existing technical systems. The plant uses servo­ 
motor robots in machining and assembly areas. Vision sys­ 
tems are used to check the physical location of certain points 
prior to proceeding to the next operation. 

The Essex Engine plant uses statistical methods to con­ 
trol the operations and measure variability in production on 
significant dimensions. Statistical process control (SPC) has 
been considered one of the "soft" technologies that sur­ 
round, support, and manage the entire production process. 
Statistical data are collected, analysed, and used to evalu­ 
ate the performance of a particular process or machine. SPC 
is used in all of the machinery and assembly operations at 
the Essex Engine plant. 

The plant has used its computer technology to gather the 
data necessary to ensure quality production. For example, 
data from 50,000 engines were automatically collected from 
the cold engine test to develop a normal statistical curve of 
the engines' performance. As engines are produced, they 
are tested against that standard and any variations are in­ 
vestigated. A deviation from the norm may not indicate a 
defect, but all such variations are checked out. In one in- 

stance, workers identified a deviation from the standard in 
a shipment of 3,000 engines that had left the plant. Man­ 
agement determined that about a dozen of the engines could 
be different from the norm. It may not have been a defect, 
but the workers had noticed the difference, and manage­ 
ment's response was "Bring 'em back." 

Essex Engine has relied on workers' experience, skills, 
and knowledge to make the most of the technical systems 
in place. Because the plant manufactures two-cylinder 
heads, for example, it developed a one-of-a-kind recogni­ 
tion system to ensure that the proper parts are used for each 
engine type. "We invented as we went along," in the words 
of the engineering manager. 

The WorkForce 

The work force in an engine plant is organized around 
its automated production process. Operators, who feed stock 
to the machines and who run the entire manufacturing pro­ 
cess, and assemblers and testers in the final engine assem­ 
bly operations represent the majority of the hourly work 
force at Essex Engine. Skilled tradesmen such as electri­ 
cians and pipe fitters maintain and repair the equipment in 
the plant. 

The introduction of computer technology in the final 
assembly and testing areas has an impact on the work force. 
New computer applications in robotics, machine vision, or 
new computer-controlled gauges have an impact on the job 
skills and the number of workers. The application of three 
robots in the valve insertion operations at Essex Engine 
eliminated the requirement for three operators, for example. 

The emphasis on making the plant's processes more re­ 
liable reduces its reliance on after-the-fact inspection. But 
any inspectors whose jobs have been eliminated as a result 
of the process improvements have been absorbed across the 
site. Indeed, since a majority of the machining operations 
is already automated, there is little direct labour displaced 
by new technological advances. If anything, they increase 
the significance of the skilled workers who maintain the 
equipment. 

For the local plant management, there is no question that 
part of the reason for the implementation of the technol­ 
ogy is that there should be a gradual decrease of employ­ 
ment without a loss in quality, thus increasing the plant's 
overall competitiveness. The continuing high capacity of 
the plant with a mix of products and slightly declining 
employment levels would indicate that this has, in fact, been 
achieved. 



Productivity 

In October 1985, the Essex Engine plant was producing 
2,350 engines daily, which represented 100 per cent of its 
capacity at that time, with 1,162 hourly and 305 salaried 
workers. As of April 1988, with the ability to produce both 
front- and rear-wheel drive engines, the plant had 1,100 
hourly workers producing 2,214 engines daily, considered 
to be total capacity. 

Management says that the plant's productivity has im­ 
proved 85 per cent since it opened, but they believe that 
Essex Engine must achieve production levels of three en­ 
gines per person, per day, or better by 1994, in order to 
remain competitive. They expect progress to be made in 
small steps through the efforts of everyone in the plant to 
improve processes, reduce waste, and innovate. 

As engine-making costs drop, it may be possible to have 
engine plants adjacent to assembly operations, as was done 
for the General Motors Saturn Automobile. If this trend 
continues, a new generation of smaller engine plants will 
develop, and facilities such as the Essex Engine plant could 
be considered less attractive, thus making the need for high 
productivity at such plants all the more important. 

Union-Management Relations 

The hourly workers at the Essex Engine plant are repre­ 
sented by the Canadian Auto Workers (CAW) Local 200, 
which also represents workers in the four other Ford plants 
in the complex. A contract provision negotiated by the lo­ 
cal gave workers, laid off from the other two engine plants 
during the downturn, transfer rights for the new jobs at the 
Essex Engine plant before new workers could be hired. 
Thus, since the plant opened, it has always had an experi­ 
enced work force. While Ford management publicly stated 
that the experienced work force was "a plus for us," clearly 
the human-relations issue has been to introduce technologi­ 
cal change in a new plant with an existing labour force. 

Just as workers facing layoffs from other Ford facilities 
in the bargaining unit, who have higher seniority than Essex 
workers, can "bump" into the plant, workers at Essex with 
higher seniority can bump into the other plants. Thus, the 
work force at Essex is altered not only by the change in 
demand for its engines, but by the demand for the products 
made at the other two plants. 

Employee Involvement 

In order to improve productivity in the early 1980s, the 
Ford Motor Company sought the involvement of workers 
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in regular discussions with lower level management on ways 
in which this could be accomplished. From the company's 
perspective, Employee Involvement would ensure a greater 
concern for quality and provide a forum to discuss the prob­ 
lems with the implementation of the technology. 

El was introduced at the Essex Engine plant when it 
opened. In 1981, there were 22 El teams, each consisting 
of eight or nine people. Each group was considered a 
problem-solving team, and each participant was given 20 
hours of training, including a course in public speaking, 
communications skills for meetings, and value clarification. 

The Canadian Auto Workers, however, unlike their 
American counterparts, were suspicious of the El concept, 
because they believed it could undermine the collective 
agreement and what they perceived as the "natural" adver­ 
sarial relationship between management and labour. This 
view was held by the workers and leadership of CAW 
Local 200 as well, and the plant's El program was dis­ 
banded after a plant-wide referendum in 1985. 

Finding Common Ground 

Despite the cancellation of El, progress was made in 
working relationships and the ability to resolve problems 
on the shop floor. 

The union representatives and management point to a 
three-day "Managing Conflict" Program offered in London, 
Ontario, by Ford's Dearborn Training Department in March 
of 1988, as a critical point in the development of a positive 
working relationship at the plant. During the program, 
which involved role-playing sessions where management 
took on the union role and vice versa, each came to learn 
important lessons about the other. As the plant's industrial 
relations manager points out, they learned that, "It's very 
easy to be at war - it is difficult to try to understand each 
other's views and get along." 

In 1986, product line changes and the resulting changes 
in jobs led to workers' complaints about jobs which were 
"too tight" or "not tight enough." Management's response 
was typically, "That's the way it is." In 1989, when line 
changes led to problems in job content or processes, man­ 
agement's response is likely to be, "If it's too tight, we'll 
change it - for an honest day's work." The union and its 
members are committed to providing that honest day's 
work. As Local 2oo's chairperson says, "You don't make 
money on layoff." Both the union and management want 
Essex Engine to be profitable, productive, and known for 
its quality work. With a common goal, there is a mutual 
desire to seek solutions to problems. 
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There have also been changes in personnel, management, 
and the union since 1986. With a plant manager who has 
worked in every part of the engine business and who in­ 
sists on a clear vision of the plant's goals, the emphasis in 
hiring new managers is on finding people who will fit in to 
Essex Engine's approaches to union-management relations 
and quality. Assignments for managers and supervisors are 
decided on the basis of people skills, not just technical skills. 
And management continues to work on developing the re­ 
lationships in the plant. 

Historically, there has never been a high number of 
grievances at Essex Engine. And today, with an increased 
emphasis on solving problems on the shop floor, the indus­ 
trial relations manager becomes involved with union com­ 
plaints only infrequently. The union says that the manager's 
willingness to listen has made a big difference at Essex 
Engine, and that the "guys in Windsor give it their best." 
The manager responds by saying that there is a "very strong 
work ethic" in Windsor. 

Winning the Ford Motor Company's QI Award was the 
result of a collaborative effort between Essex Engine's 
management and union. As the two sides worked together 
to maximize productivity and demonstrate to head office 
their commitment to and success in achieving quality pro­ 
duction, they developed a greater openness in their rela­ 
tionship. The union and management started to deal with 
problems differently; they worked around the intractable, 
gut issues which cannot be solved easily, and talked openly 
about rumours which in the past had led to disquiet among 
workers and stoic silence among managers. With free trade 
and intense competition from overseas car manufacturers, 
there are constant rumours of plant closures in the automo­ 
tive industry. At Essex Engine, managers had always de­ 
nied the possibility of layoffs or closings, while the union 
worried for its members' jobs. In the past few years, man­ 
agement has been open with the union about grapevine news 
or the latest head-office plans. And the union has learned 
that managers face the same uncertainty and inability to 
know what the future may hold as do the CAW members. 
Today, even the most dire rumours are greeted with equa­ 
nimity. They have been heard before. 

The mutual respect of union and management at Essex 
Engine echoes attitudes towards fellow workers within the 
CAW itself. While new United Automobile Workers mem­ 
bers in U.S. plants are automatically relegated to the evening 
shift while their colleagues with more seniority hold down 
the day shift, all Canadian workers rotate between the two 
shifts. In this way, newer and more senior employees share 
the benefits of a normal workday, while all are also able to 
spend days with their families when working the evening 

shift. Such an approach is not popular in the United States. 
But in Canada, the equality works. 

Training Programs at Essex Engine 

Training at the Essex Engine plant starts even before 
applicants are selected for jobs in the plant. After an initial 
screening, management invites the best qualified job ap­ 
plicants to attend a week-long training session, for which 
successful candidates are paid. Eighty per cent of applicants 
who complete the orientation training are subsequently 
hired. Workers at the plant tend to have high educational 
levels - most new hires since 1983 have been high-school 
graduates - and literacy levels are therefore also high. The 
union is just as interested in having well-educated, talented 
workers as is management. The union skilled trades chair­ 
person reviews the papers of all skilled trades personnel 
hired, because, as he said, "We want quality people." This 
view is echoed by the leadership of the CAW, which urges 
its members to make quality products, to keep the North 
American auto industry operating. The CAW has also en­ 
dorsed the use of new technology in auto plants, with the 
appropriate training. 

Essex Engine management has worked together with the 
union to develop an innovative training program within the 
plant for its electrical trades workers. The in-plant training 
centre is used to conduct a three-phase program for groups 
of four workers. Participation in the program is voluntary 
and promoted by the union. To date, only two workers have 
declined to take the training, both of whom are expecting 
to retire in the near future. 

The program was developed by the plant's manufactur­ 
ing systems section supervisor and is taught by a retired 
Essex Engine employee who had headed the electronic 
repair shop. Each group of four workers takes four hours 
of instruction each day for four weeks. Workers are wel­ 
come to repeat any part of the course until they are com­ 
fortable with the new skills. The program instructs work­ 
ers on fundamental electronics and digital theories, and how 
industrial electronic and computer controls work in the 
plant. It also offers specialized industrial skill training on 
the computers, control systems, and robots used in the plant. 

This last phase of the training program will allow Essex 
Engine skilled trades people to undertake the repairs of 
equipment that previously had been done by representatives 
of the equipment vendors. The Essex engineering group was 
frustrated at the cost and unavailability of some vendors' 
repair personnel to service the plant's more sophisticated 



equipment. They, therefore, asked vendors to supply video 
programs to train Essex workers in the repair of their 
systems. 

With in-plant expertise, there is the advantage of cost­ 
savings; but, more importantly, there is less downtime on 
equipment than there was previously. While the in-house 
capacity for such repairs will save the plant time and money, 
workers, too, will gain by having a significantly higher level 
of skills and a broader range of duties. 

Management's commitment to the training of skilled 
trades personnel is equally strong when it comes to retrain­ 
ing people. With workers' ability to bump into jobs out­ 
side Essex Engine, and workers in other plants able to bump 
into jobs at the plant, management trains and retrains work­ 
ers so that there will always be someone available to repair 
each type of equipment should it break down. The payoff 
is great when the training ensures that people with the right 
skills are always available. 

The engineering group is heavily involved in training the 
skilled tradesmen. With their training and the resultant in­ 
creased flexibility and knowledge, the skilled trades per­ 
sonnel need to rely less on the engineers; and the engineers 
and skilled trades complement each other. The machine 
repair and electrical trades people tend to receive the most 
training at the plant, while the other trades, where the tech­ 
nology has not changed as much, receive less. 

In the mid-1980s, the Essex Engine plant dramatically 
increased the amount of training given to engineers, because 
of the demands for knowledge of different machinery and 
especially of control systems. As Ford attempts to reduce 
its work force to a size similar to that of Toyota, its major 
competitor in the production of engines, the engineers at 
Ford and elsewhere will have to become generalists with a 
wide and varied engineering background. 
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First-line supervisors at the plant receive ongoing training 
in what the plant has defined as core skills and supple­ 
mentary skills. Management emphasizes finding the right 
fit for supervisors, based on individuals' background and 
the best application of their skills. 

Most training of operators is task-oriented, on-the-job 
instruction in machining or statistical process control, or in 
operating computer numerical control equipment, for ex­ 
ample. In addition, workers involved in installing the cam­ 
shaft visited the company that manufactures the part to see 
how it is made. 

Ford and the CAW 

Essex Engine management and CAW Local 200 continue 
to have their differences, and potentially divisive issues may 
arise in the next round of contract negotiations. Both watch 
the trends in consumer preference and volume of sales in 
the auto industry as weather vanes to indicate what the fu­ 
ture may bring. The possibility of layoffs or plant closures 
is a constant threat, but both sides believe that building 
quality engines puts Essex Engine at a comparative advan­ 
tage within the Ford Motor Company and the competitive 
world of automobile production. In fact, whereas in 1986 
the Council researchers heard all about the lessons manage­ 
ment had learned from their visit to Japanese auto plants, 
in 1989 we learned that the Japanese auto makers now visit 
the Essex Engine plant. 

The CAW and Ford are proud of the engines they pro­ 
duce. The plant manager believes that, "The success speaks 
for itself." He pointed out that Windsor gives the United 
Way the highest per capita donations by far in Canada and 
says, "The CAW built this town." And those people, the 
workers and managers, make "Quality Job No. 1." 



4 Techspeak: Contract Language on Technological Change 

There has not been much attention paid to the role of 
industrial relations in technological and organizational 
change. Yet, there can be no question that effective labour­ 
management relationships are a critical part of the inno­ 
vation equation. 

This is a case study about how a union and an employer 
dealt with the transition to new office technology. In a situ­ 
ation where there had been no tradition of discussion over 
technological change, the union took the initiative to get 
provisions associated with technology into the collective 
agreement. The parties subsequently negotiated contract 
language on a number of aspects of innovation that has 
helped them to understand and address issues associated 
with the introduction and impacts of technological change. 

The particular setting for this case was a Continental Can 
office in Toronto with about 20 employees represented by 
a United Steelworkers' local. Its lessons are relevant, most 
obviously, to the unionized sector where collective agree­ 
ments offer the structure for negotiations over new tech­ 
nologies. At a more abstract level, though, the Continental 
Can-Steelworkers experience may be generalized to all 
labour-management relationships in the sense that it under­ 
lines the value of sharing information and working out is­ 
sues of concern within the context of technological change. 
When this is done, the introduction of new technologies can, 
in fact, be a catalyst for the establishment of more open 
and constructive relations between managers and workers. 

Collective Bargaining and 
Technological Change 

In the typical Canadian workplace, management plays the 
active role in the introduction of technological change. 
Surveys have shown that workers or their unions are in­ 
volved in the innovation process in only a relatively few 
firms. Certainly, production-related matters - including 
technological change - are usually considered a manage­ 
rial prerogative. As such, many employers resist the notion 
of worker participation in technology issues. At the same 
time, technological change is not always a priority for la­ 
bour since it is most often implemented incrementally, 
touching only a minority of workers at anyone time, and 
with impacts that are not always easy to understand. 

Even where there is a union present, technology-related 
issues tend to be negotiated rather infrequently. Clauses 
pertaining to the introduction of new technology or its 
impacts are still not commonplace in Canadian contracts. 
The majority of collective agreements in this country do 
not include any technology provisions, even the most ba­ 
sic "informational" clause dictating that the workers receive 
advance notice of technological changes. Given this, it 
should come as no surprise that more involved clauses that 
bring workers into the decision-making process or that 
address their major concerns are far from common. 

Unions and management in most situations have agreed 
on the need to improve productivity, quality, and competi­ 
tiveness by using new technologies. While not saying "no" 
to new technology, then, labour is concerned with how its 
needs will be met as the innovation takes place. As the 
Continental Can-Steelworkers experience suggests, collec­ 
tive bargaining can be an effective mechanism for address­ 
ing these needs and, thereby, providing a stable environ­ 
ment for making the transition to the new technology. 

The Company and the Union 

Continental Can of Canada is involved in the manufac­ 
ture and packaging of a wide range of consumer goods, the 
production and printing of pressure-sensitive products, and 
the manufacture of containers. It is a major player in these 
markets with annual sales in excess of $600 million. 

The establishment involved in this case is part of the 
Container Division. During the mid-1980s, the period we 
are concerned with, this division employed about 2,300 
people in 17 facilities from Quebec to British Columbia. 
About 75 per cent of these were production workers, leav­ 
ing roughly 500 employees in salaried or office categories. 
The division was quite heavily organized with all but about 
400 salaried workers in bargaining units. While the bulk of 
union members were in production, there were approxi­ 
mately 100 unionized office employees who formed four 
locals, including three Steelworkers units. 

Continental Can has been a stable employer and many 
of its employees have been with the company for a long 
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time. In some of the older facilities, people with 25 to 30 
years of tenure were quite common. This was not only true 
for the largely male production workers but, also, for the 
mainly female office workers. Because of this seniority and, 
also, because the Steelworkers office locals had been in 
existence for 30 years, these office workers enjoyed higher­ 
than-average wages for the jobs they did. They also had 
relatively stable employment: while there was no growth, 
Continental Can's office employees had not been 
experiencing major layoffs either. 

Collective Bargaining in 
the Container Industry 

Collective bargaining in the container industry has tradi­ 
tionally taken place on two levels: a North American master 
contract and local agreements. The master contract nego­ 
tiations usually take place every three years with repre­ 
sentatives from each of the major employers and from the 
Steelworkers. Union representation reflected the composi­ 
tion of its locals with each local sending one delegate to 
represent it during bargaining discussions. 

As so many other manufacturing industries, the container 
industry has been going through a variety of changes in 
response to the challenges of the late 1970s and the 1980s. 
One such change has been the ongoing replacement in the 
United States of organized office workers with non-union 
salaried employees. As a result, there were very few white­ 
collar locals under master agreements by the mid-1980s. 
In the 1986 negotiations, office locals had a small repre­ 
sentation in the Steelworkers bargaining discussions: for 
Canadian office locals, this meant that there would really 
be no one to speak for them. Knowing that many of their 
concerns would not be considered in the master bargaining 
process, executives of these bargaining units focused on the 
local negotiations to achieve their objectives. For the 
Toronto office local, an important objective in the 1986 
round was to get contract language on technological change. 

Technological Change and 
the New Toronto Operations 

The New Toronto Continental Can plant is located in an 
area that was industrialized in the 1930s and 1940s. Its 
employees tend to come from the surrounding community 
and, in many cases, they still live there. Until very recently, 
these people had a strong sense of security about their jobs 
and their community. However, in recent years, there have 
been some disturbing developments: some plants in the 
surrounding area have been shut down and some others have 
been affected by modernization. 

In the New Toronto plant, new technology was first 
introduced into the manufacturing operations and, by the 
mid-1980s, into the office. The technological changes in 
the office were not "leading-edge"; basically, the system 
was moving from a manual non-integrated model to the type 
of integrated computer-based office automation that was be­ 
coming so widespread at the time. From watching similar 
changes going on around them, some employees knew that 
such innovations could mean significant changes for their 
work. As well, the local president had developed an aware­ 
ness of technology issues, having attended a number of 
union education programs on the subject. 

The master collective agreement in existence in 1985 had 
only very limited language on technological change: notice 
had to be given within 30 days after ordering new equip­ 
ment; and the company had to provide "reasonable training" 
for displaced workers. The local agreement had nothing. 
In 1985, as office automation picked up, the local began to 
address the matter of technological change. They had re­ 
searched a number of issues including concerns about radi­ 
ation emission, eye and back strain and, also, possibilities 
for rest breaks, training and retraining, advance notice, and 
joint labour-management committees to oversee change. 

In 1985, one year in advance of the next round of bar­ 
gaining, the local completed an eight-page document that 
incorporated their version of model contract language on 
technological change. Management's reaction was to ignore 
it. The document was lengthy and restrictive. Also, at this 
time, the plant management was still quite unaware of is­ 
sues associated with office automation. Decisions were 
made by head office about what hardware would be pur­ 
chased and when it would be installed. As the production 
control manager stated later, "I knew virtually nothing about 
this stuff but that was still more than some others." 

The union's document stayed in the industrial relations 
manager's desk drawer for a year. And, during that period, 
automation of the office continued. In 1986, about one 
quarter of the work stations had computer terminals. The 
workers were increasingly dissatisfied with the haphazard 
way in which the new technologies were being imple­ 
mented. While there was no contract language to control 
the situation, the union eventually refused to receive any 
more new equipment by calling on a provision of the 
Ontario Health and Safety Act that gave workers the right 
to refuse unsafe work. 

By this time, there had been some turnover among man­ 
agerial personnel and those now in place were somewhat 
more sympathetic to the idea that some of the issues the 
unions were raising did at least need to be dealt with. While 



management awareness did not extend much beyond 
recognition of possible radiation threats, they were prepared 
to entertain the union's proposals. 

As the 1986 master contract bargaining got under way, 
the parties faced deadlines for resolving local issues. The 
union retabled their technology document which included 
demands for the creation of a joint-technology committee, 
advance notice of 120 days, job security through retrain­ 
ing, and a range of health and safety provisions. 

Negotiation of these items was not easy. As one man­ 
ager put it, "we fought, argued, and stumbled our way 
through it." Management was stilI reluctant to commit too 
much in the contract. But the union was determined, as the 
following quote from the local president demonstrates: 

The company came back with flowery proposals, saying yes 
we will define such changes, we are all going to work to­ 
gether - things like that which, in no way, shape, or form 
can ever be enforced and we, the union group, held fum that 
there had to be language to explain what we were going to 
work together on and what getting along meant. We ended 
up changing by saying "okay fine, I will put in your bit about 
down the yellow brick road and you go along with our bit 
on how we work on the machines and what has to happen 
when these machines come in." It is the same old story from 
management - "yes, we agree with that so it doesn't have to 
be written down." But we've been here for twenty years and 
these guys are a dime a dozen, they come and go and the 
next guy comes along and says "oh, there's nothing in writ­ 
ing here." 

With the changing management attitude, the persistence of 
the local, and compromises from both sides, the parties did 
come to agree on contractual language regarding tech­ 
nology. 

Through the process of "fighting, stumbling, and argu­ 
ing," both groups developed a better appreciation of the 
issues involved in moving from manual systems that had 
been in place for nearly 30 years to integrated computer­ 
based office technology. They had many meetings over the 
course of their local negotiations. In addition to improving 
their understanding of what they were up against, the par­ 
ties also developed a better, more open relationship that 
carried them into subsequent automation phases. 

Outcomes of the Agreement 

The agreement has altered work practices in the office 
in a number of ways. Among the range of issues negoti­ 
ated were the following: 

Techspeak 23 

• decision making and the joint committee; 

• health and safety; 

• training; and 

• notification. 

Decision Making and the Joint Committee 

Probably the key outcome of the negotiations was the 
establishment of a joint labour-management technology 
committee. In this committee the parties can discuss and 
resolve issues associated with technological innovation. The 
composition and responsibilities of the committee were 
explicitly set out in the agreement. Membership is evenly 
split between management and the union with three repre­ 
sentatives from each. The joint committee can be involved 
in all aspects of implementing technological change in the 
office. Once it is notified, the committee oversees the plans 
for the introduction of the technology from the location and 
layout of work stations to the training and retraining of af­ 
fected workers. 

The approach underlying technological change in the 
office was made explicit in the preamble to the agreement. 
The parties agreed to the following principles: Technology 
would be introduced in a manner that preserves employ­ 
ment security by ensuring access to adequate retraining. In 
planning for change, the input of all affected employees 
would be obtained. And if the number of jobs were reduced 
by technological change, the joint committee would be 
notified at least six months in advance in order to plan for 
those affected. 

Health and Safety 

Health and safety had been the union's initial focus re­ 
garding the introduction of new technology. The workers' 
refusal to work in unsafe conditions had forced the initial 
negotiations over technological change. Concerns had 
ranged from wires running in every direction to the effects 
of exposure to the terminals. As the local president put it, 
"we were not prepared to count casualties ten or fifteen 
years down the line ... our attitude was this is the begin­ 
ning, so let's do what we can now to prevent problems 
later." 

The union became very well informed about potential 
health and safety hazards and made this issue a priority. 
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Management had also learned a fair amount in this area and 
the parties were able to agree on a number of specific ways 
to secure a healthier and safer environment. The agreement 
incorporated various measures including a maximum of four 
hours per day on VDTs, periodic eye examinations, regu­ 
lar terminal maintenance, and protective equipment or 
temporary reassignment for pregnant employees. 

There was also considerable attention paid to physical 
aspects of the workplace. The union's health and safety 
representative had a bad back himself and, accordingly, he 
was particularly sensitive to ergonomic design principles. 
By this time, the new management group had also become 
aware of the need for a major physical overhaul. The of­ 
fice was 1950s vintage and it was certainly not designed to 
deal with office automation. When computers were first 
introduced, the company had set up a separate room to 
house them; however, as more and more terminals were 
brought in, they spilled over, somewhat chaotically, into 
individual work stations. 

With both labour and management dissatisfied with the 
physical layout, the joint-technology committee took the 
lead in addressing problems in this area. Following a pre­ 
sentation to senior management, $100,000 was allocated for 
the office redesign. Ergonomic work stations, appropriate 
for the new technology, were put in and careful consider­ 
ation was given to layout, storage space, furniture, privacy, 
and lighting. 

Training 

Training was given an important strategic role in the 
agreement. The preamble, which included a commitment 
to employment security through retraining, has already been 
noted. Where possible, the company was obliged to pro­ 
vide the necessary training for workers to continue to carry 
out their jobs where new technology was being introduced. 

Two other significant clauses providing access to train­ 
ing were also in the agreement. One stipulated that all staff, 
not just management, could attend company-sponsored 
courses related to technology. The other guaranteed com­ 
pany funding for union members to attend up to five days 
per year of external education in the areas of technological 
change, stress, or health and safety. Through the contract, 
then, training was assigned two important roles in the in­ 
novation scenario: first, as a critical means for providing 
employment security through the "retooling" of workers 
and, second, as a mechanism for generally educating all 
employees in regard to technology and its impacts. 

Notification 

Advance notification of impending changes in technol­ 
ogy is necessary if employees, either alone or jointly with 
management, are going to have any impact on implemen­ 
tation. Under the 1986 local contract, the company agreed 
to provide the union with at least 120 days notice prior to 
the introduction of new equipment into the workplace. 
Moreover, this notification had to include a detailed plan 
for the project, including its human-resource implications. 
Part of the joint committee's mandate was to review these 
plans. As well, when the number of jobs was going to be 
reduced by technological change, the contract stipulated that 
the joint committee be notified at least six months in ad­ 
vance so that an adjustment plan could be prepared for those 
affected. 

Discussion 

In the end, the transition to an automated office at Conti­ 
nental Can's New Toronto office was relatively smooth. 
People were part of the process and, consequently, sup­ 
ported the outcomes. A job reduction that might tradition­ 
ally have resulted in a layoff was handled, instead, through 
attrition. Protections against health and safety threats were 
implemented. The physical changes made as a result of the 
negotiations and the subsequent committee work were seen 
as a success in most quarters. According to the production 
control manager, if management alone had redesigned the 
office, the changes would have likely been "cosmetic not 
ergonomic. " 

While the agreement seems to have been successful in 
several areas including labour adjustment, health and safety, 
and physical layout, it should be pointed out that not all 
issues associated with new technology were resolved. For 
example, job content in the automated system remained a 
concern. The new job design essentially replicated the old 
manual system. There appears to have been little attempt 
to enrich many clerical jobs beyond mere data-entry func­ 
tions and, according to the employees, much of the judg­ 
ment and discretion were removed from their work. 

Job design may well be a concern for future negotiations 
between the union and the company. While this is a more 
abstract issue, we should not forget that the parties now have 
the problem-solving experience and institutions in place. 
And, more generally, bargaining over the technology agree­ 
ment and resulting discussions regarding implementation 
improved the atmosphere in the New Toronto office. People 
started applying problem-solving skills not combat skills 
and, in the process, resolved a number of old difficulties 



that had persisted for years. This more general benefit was 
recognized in the following remark by the plant controller: 
"management does care about people and about what they 
think; this whole experience gave us a chance to show that." 

In the final analysis, the Continental Can-Steelworkers 
case suggests that collective bargaining can be an effective 
way to make the successful transition to new technology. 
In organized settings, it is a negotiating mechanism that is 
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already in place. For the union and, in some cases, both 
parties, there is a great deal of commitment to the concept 
of collective bargaining. It produces written arrangements 
which, as this case shows, can act as clear and mutually 
acceptable ground rules without unreasonably restraining 
flexibility. And, where labour and management openly and 
effectively collaborate on something as important as tech­ 
nological change, their ability to work together, in general, 
is likely to benefit. 



5 Systems and People: Managing Socio- Technical Change at 
Pratt and Whitney Canada 

Managing the introduction of computer-integrated systems 
in an industry as technologically and organizationally com­ 
plex as the aeroengine industry requires a clear focus on 
the social dynamics of plants, as well as on their technical 
features. This case study examines the approach taken by 
Pratt and Whitney Canada (pWC) in 1985-86, to plan for a 
new plant with a work environment designed to enhance 
workers' collaboration and their participation in the over­ 
all success of the plant. 

While it is not always possible to start from scratch, as 
did PWC once the decision was made to build a new facility, 
the process used by the company to define its corporate 
mission, and the analysis it undertook of how its new 
computerized systems would interact with the workers are 
instructive for any company contemplating the use of 
computer-integrated work processes. 

The Aeroengine Industry 

The aeroengine business requires people who can engage 
in long-term strategic planning under the most uncertain 
conditions. While there are significant entry barriers to this 
oligopolistic industry, comparative advantages between 
established competitors are short-lived. Innovation is essen­ 
tial, and the competition for military contracts means that 
technological advancements are soon imitated, thus narrow­ 
ing comparative advantages to those of differentiation in 
service practices and after-market strategies. 

The industry is characterized by long product develop­ 
ment and product life cycles. The 1980s saw an industry in 
transition, facing an unprecedented escalation of develop­ 
ment costs because of the number of new projects and the 
longer gestation period required for military projects, under­ 
utilization of capacity worldwide, and head-to-head compe­ 
tition for finite markets. In addition, the industry's tradi­ 
tional after-market business was threatened by the use of 
repaired rather than new parts in overhaul, and by the 
possibility that these parts could be sold by other than the 
engine manufacturer. 

Pratt and Whitney Canada 

Pratt and Whitney Canada, a subsidiary of the United 
Technologies Corporation, designs, develops, manufactures, 

and services engines for general aviation and regional 
transport aircraft, and for helicopters for civil, paramilitary, 
and off-the-shelf military roles. 

In the mid-1980s, PWC was manufacturing three engine 
families and marketing a total of 50 engine models. The 
company focused on four market areas, including corpo­ 
rate aircraft, regional transporters, military off-the-shelf 
engines, and civil helicopters. It now manufactures two 
additional families of engines and auxiliary power units for 
large aircraft. More than 90 per cent of its production is 
exported. The commercial success of its products has given 
the company a leadership position in the general aviation 
and regional transport markets around the world, and a se­ 
lect niche in medium-weight helicopters. 

Established in 1928, PWC's headquarters and main re­ 
search and development and manufacturing facilities are 
located in Longueuil, Quebec. It has facilities for the as­ 
sembly and testing of engines and for research and devel­ 
opment in Mississauga, Ontario, and recently opened a plant 
in Halifax. 

In 1986, PWC employed some 8,000 people, 2,000 of 
whom were involved in R&D. Employment has expanded 
to about 10,000 people in the late 1980s, with the number 
of people involved in research and development activity 
remaining constant. PWC is the largest Canadian aerospace 
company and in 1986, ranked second of Canadian corpo­ 
rate investors in R&D, spending more than $200 million 
per year. The company's investment in R&D has since 
declined to about $150 million per year in 1989. 

Use of Technology 

The story ofPWC's decision to build a new plant, using 
the "socio-technical" approach to organizational design, 
begins with the years 1979-81, boom years for the aero­ 
engine industry. At that time, PWC's manufacturing criteria 
of quality of first effort, scheduling, responsiveness, and 
cost were not being met. There was a high volume of work­ 
in-progress, growing inventories, inadequate control and 
monitoring systems, and too much rework to achieve 
acceptable quality. Standard time to perform operations and 
set-up times were too long. With these high costs, the 
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company was becoming less and less competitive while 
competition was increasing. The trend had to change, and 
costs had to come down. 

PWC had introduced revolutionary changes to its pro­ 
duction processes in the 1970s. Computer-aided design and 
manufacturing (CAD/CAM) gave the company added flexi­ 
bility and cut down design and product development costs, 
while reducing uncertainty and improving its long-term 
planning and manufacturing capabilities. 

PWC's market forecasts at the end of that decade showed, 
however, that its capacity was insufficient to meet market 
predictions; it was outgrowing its facilities at Longueuil, 
Quebec. A consultant's report also showed that, although 
the company had achieved some success with introducing 
computers and computer-aided equipment in pockets of the 
organization, many processes, such as materials handling, 
were still carried out manually. With computer prices down 
and more mature technology available, PWC could look for 
greater success with more widespread introduction of new 
technologies and methods. 

In 1981, the market fell apart. Increased capacity was no 
longer the target. Nevertheless, in studying the consultant's 
recommendations, the company realized that modernization 
was still essential to improve productivity and competitive­ 
ness. The company, therefore, established a Manufactur­ 
ing Modernization Program (MMP). 

The Manufacturing 
Modernization Program 

Established in 1982, the MMP group was made up of se­ 
nior people from all major departments in the company: 
quality, production and plant engineering, information sys­ 
tems, materials, non-product planning, finance and person­ 
nel. Its mandate was to "plan and implement leading-edge 
manufacturing technology at PWC." 

In its two years of study, the MMP group came to under­ 
stand the gaps in the company's use of technology, and the 
potential benefits of still more advanced and integrated uses. 
There was some computerization in manufacturing plan­ 
ning and control, CAD was used in product design and 
CAM, in process planning; but aside from the use of com­ 
puter numerical control, there were major gaps in the use 
of new technologies in the factory, and there was no inte­ 
gration of the various technologies. To achieve major gains 
in flexibility, productivity, and predictability, a flexible 
manufacturing system was needed that would integrate the 
process and material handling equipment with the planning 

and control systems into a single, synergistic system known 
generically as computer-integrated manufacturing (CIM). 

The Computer-Integrated 
Manufacturing System 

A CIM facility uses micro-computers to integrate sup­ 
port functions such as manufacturing planning, scheduling, 
control, and accounting, into operations. It involves a whole 
new manufacturing approach and philosophy, not just faster 
and better tools. At PWC, therefore, CIM was to include 
strategies for just-in-time inventories, process technology, 
material handling, human resources, and other systems. 

In the early 1980s, there were not many fully operational 
models of computer-integrated manufacturing systems 
which Pratt and Whitney Canada could look at. Neverthe­ 
less, the company perceived that there was a need for total 
integration and that previous systems' failures may have 
been due to a lack of sufficient integration. It was also ex­ 
pected that a CIM installation could help the company 
understand and improve the role of indirect labour, which 
comprised the greater portion ofPWC's total costs, to gen­ 
erate cost-savings. Finally, CIM was expected to assist with 
increased product flexibility and responsiveness to change 
in production schedules. 

For Pratt and Whitney Canada, CIM also meant using 
the concept of flexible manufacturing systems (FMS) in its 
plants. FMS takes the concept of "families of parts" - group 
technology - and links machine tools, material handling 
equipment, measuring equipment, and storage equipment 
by a transport system, so that all the systems are operated 
and controlled by a computer. In this way, a variety of parts 
can be processed at the same time. 

The MMP group developed a plan for the gradual, step­ 
by-step transformation of PWC's manufacturing facilities 
to a computer manufacturing environment over 10 years, 
and outlined the impact of changes on all the major func­ 
tions: production engineering, quality control, materials, 
finance, and information systems. 

The introduction of such wholesale changes in the way 
PWC was to build its engines and link computer data from 
systems in the plant to support systems such as accounting, 
inventory control, and payroll seemed to require a new 
approach to the management of its plants. The company's 
managers worried about the effects of a large-scale expan­ 
sion of its Longueuil, Quebec plant. In addition, that plant's 
unionized work force and hierarchical organization would 



not be easily changed over to the kind of integrated 
environment PWC sought for an advanced, computerized 
facility. 

To avoid disruption of production and the strain and in­ 
efficiency of introducing massive changes to its existing 
large plants, the MMP group recommended that a new fa­ 
cility be built to incorporate a pilot FMS project and CIM. 
In early 1985, it was decided that the new facility would 
be built in Halifax. 

The Socio- Technical Approach to 
Managing Change 

The work of the MMP group had given Pratt and Whitney 
Canada a good understanding of the technology it should 
have. Before the modernization program was to be imple­ 
mented, management wanted to understand and manage the 
social implications of the new technology. 

Having made the decision to build a state-of-the-art 
manufacturing facility, a PWC manager stated that: 

It was clear to us that we also had to take a new approach 
from the human point of view. We knew that our mode of 
operation was not one which allows maximum use of our 
people's capabilities. We had a vision of what was possible 
and what we wanted. 

PWC managers wished to incorporate the values of more 
collaboration, better development of individual potential, 
consensus, and participation into the company as a whole, 
and especially in the new computer-based plant. 

PWC engaged consultants to guide them in designing an 
organization based on socio-technical principles. The socio­ 
technical approach reasons that the best technology alone, 
or the best human system alone, will not achieve the ob­ 
jectives of the work system. Only through careful analysis 
to jointly optimize the system's technological aspects and 
human implications will the system achieve maximum 
results. 

Planning Conferences 

As a first step in designing the social system for the new 
plant, top PWC management joined the MMP group and 
selected corporate representatives in a "search conference" 
organized by the consultants. This was an intensive explo­ 
ration and planning session designed to develop a clear 
image of the kind of organization participants wanted to 
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see and their commitment to make it a reality. Although 
the search conference focused on the organization required 
for the new Halifax plant, it was clear to participants from 
the beginning that new systems in Halifax would have an 
impact on other parts of the organization. In addition, it was 
hoped that the lessons of the Halifax experience could be 
applied to other PWC facilities. 

During the search conference, participants identified all 
the major changes in their environment and discussed what 
was needed to respond to those changes. They enumerated 
the values that would guide the people and the organiza­ 
tion in their responses to the changes in technology and the 
marketplace. 

The participants found that there was not much differ­ 
ence between the values of people in different functions and 
at different levels. As one participant said, "We began to 
get a better feel for what we care about and what we need 
to do to incorporate those values in our work place." Con­ 
sensus formed on establishing an environment allowing 
individuals to develop to their full potential, a more par­ 
ticipative organization, and the interrelatedness of the 
changes, as summarized in the following diagram: 

Aspects Responses 

Techno- New 
logical ---t ---t manufacturing 

technology 

Change ---t ---t Social ---t ---t Values ---t ---t Impact on 
organization 

Business 
envi- ---t ---t 

ronrnent 

Built-in 
response 
capabili ties 

As the diagram shows, changes affecting PWC, like any 
manufacturer, can come from three areas: technological 
advancements, such as the introduction of CIM or FMS; 
social forces, such as workers' needs and management 
goals; and the business environment, where competitive 
pressures and market changes demand corporate responses. 
PWC wished to develop strategies to deal with new tech­ 
nologies, its corporate values, and a changing marketplace. 
The goal of the search conference was to determine what 
the forces for change were and would become, what strate­ 
gies the company should pursue, and what impacts these 
strategies could have on the organization as a whole, and 
on the new Halifax plant, in particular. 
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At the end of the search conference, participants were 
more comfortable with the task ahead and with manage­ 
ment's attitude towards change. To disseminate the spirit 
of the conference to a larger number of people within PWC, 
and to encourage more participation, management organized 
a "change conference" a few months later. Search confer­ 
ences were also organized at two other PWC facilities, to 
start change processes there. 

In a strategy session, management focused on key change 
issues for the corporation as a whole. Strategic planning 
was being linked to organizational design, and change be­ 
came corporation-wide. Company and corporate manage­ 
ment worked on integrated strategies for: 

• a manufacturing-improvement strategy; 

• a human-resources strategy; and 

• a market/business strategy. 

The design of the new Halifax plant was only one of the 
activities undertaken by PWC to achieve its overall objec­ 
tives. It was important, however, as a proving ground for 
the company's new orientation. 

The Technical System at 
the Halifax Plant 

In PWC's Halifax plant, where the main objective is to 
tum rough castings into various machined cases, machines 
are connected by computer and the support functions are 
integrated into operations through an information system. 
What is revolutionary about the plant is that the process 
system, machine tools, and hardware are no longer the 
dominant features. The information system and the human 
system have acquired much greater weight, sharing equally 
with processing. This change in the relative importance of 
the plant's systems was the essence of the innovation - the 
Halifax experiment. 

PWC's old manufacturing style had been to build to in­ 
ventory, planning for an ideal scenario that was seldom 
achieved. This led to shortages, frustration, and a focus on 
putting out fires. In the Halifax plant, the focus is on re­ 
ducing inventories and building to order. 

Under the new system, quality is crucial. The idea of 
ongoing quality control, rather than after-the-fact control, 
is part of the FMS strategy. The FMS acknowledges the 
reality of the shop floor in its planning approach and has 
built-in flexibility to deal with problems as they occur. 

In the Halifax plant, the computer can search for a cast­ 
ing, select and find tools, retrieve the numerical control 
program, make the set-up information available, prioritize 
every machine, move materials, tell technicians and man­ 
agers how many hours are required of each machine and 
what the shipping time will be. The computer follows the 
life of each cutting tool, checking on its use to know when 
it needs regrinding or rebuilding. The computer also fol­ 
lows each component through the process for quality. All 
this information is integrated into one system. 

The transformation process has been divided into five­ 
unit operations, with the following output: 

• received palletized materials; 

• prepared castings; 

• machined cases; 

• cases with non-machining operations completed, such 
as deburring, anodizing, dichromating, and so on; and 

• shipped cases. 

Each unit operation at the Halifax plant includes a mix 
of manual, semi-automatic, and automatic activities. Em­ 
ployees must have both theoretical and practical skills, in­ 
cluding at least a basic understanding of the computer sys­ 
tem. They must understand the logic of automation, have a 
knowledge of gas turbine engines, and be proficient in 
mathematics. They must be able to function as machinists 
for tool set-ups, to perform basic maintenance, and moni­ 
tor chemical processes. Some need to find and enter infor­ 
mation in the computer system and understand various soft­ 
ware applications. This myriad of skill requirements was 
reflected in the job design and integrated work systems for 
the Halifax plant. 

The Socio- Technical Approach to 
Organizational Design 

Integrated technological systems mean that compartmen­ 
talized tasks such as production, maintenance, quality con­ 
trol, finance, and shipping are united under one central in­ 
formation system, giving information which all can then 
access. When the computer integrates a number of proc­ 
esses, it tends to integrate the functions as well. As the 
impact of events in one area of the plant is reflected in data 
transmitted to every other department, workers can readily 
see that the functions they perform affect the plant's per­ 
formance in other areas. 



When introduced company-wide, computer-integrated 
systems require far-reaching changes in relationships at all 
levels. The more complex the system, the more complex 
the changes. For example, design, manufacturing, and 
marketing are likely to be more closely linked. Everyone 
has to develop data-processing skills. Organizational and 
work system issues such as "territory" and decision making 
become extremely important, as the existing culture and 
conventional ways of doing things are put into question. 
Social values, such as individual development, must also 
be reflected in the organization of the work and the plant. 

The choice is either to design a traditional hierarchical 
system with highly differentiated tasks and functions, or a 
participative and integrated system. Under the first option, 
dull, repetitive and narrow jobs, routine, isolation, and frus­ 
tration are the order of the day. Analyses of organizational 
design and efficiency suggest that the second option not 
only increases job quality but, also, can meet technical 
imperatives. 

Pratt and Whitney Canada was committed to providing 
a quality work environment that would include respon­ 
sibility, variety, involvement, and growth. It felt that the 
socio-technical model would provide a social system that 
would be as innovative and responsive to its environment 
as its technology. 

Designing the Socio- Technical 
System for the Halifax Plant 

In its purest sense, the socio-technical approach to or­ 
ganizational design requires that the technical systems and 
the social system of a plant be designed together. For Pratt 
and Whitney Canada, technological decisions had in fact 
been made before elements of the social system were ad­ 
dressed. For this reason, the approach taken by the com­ 
pany is more appropriately termed a "social retrofit," rather 
than a true socio-technical approach. In effect, some of the 
social systems had to adjust to decisions already taken on 
technology and plant design. The company created com­ 
mittees to deal with this situation as well as the overall social 
and technical design of the plant. 

l 
Two committees were established to oversee the design 

of the Halifax plant: a steering committee and a design 
committee. The first dealt with policy issues and the other, 
with operations. Both were designed to be as participative 
as possible, including different functions and different 
levels. 
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The Steering Committee 

The steering committee, the senior of the two commit­ 
tees, was made up of top functional managers, corporate 
representatives, and the chairperson of the design commit­ 
tee. Its basic task was to review and support the work of 
the design committee and to adjust or develop corporate 
policies as needed. When designing a new concept, whether 
technical or social, it is important to keep top managers 
apprised of developments so that there are no surprises at 
the end. As one committee member stated, "The last thing 
you want is to go so many miles down the road and then 
find that the top managers are scared and won't back you 
up." 

The steering committee also wrote the mission and 
philosophy statements for the Halifax plant and for the com­ 
pany as a whole. The mission statement captures the com­ 
pany's strategic vision and organizational identity in relation 
to the current environment. The philosophy statement, on 
the other hand, captures the values and principles that guide 
the organization in its activities. Both documents are the 
key to providing a sense of direction as well as some sense 
of stability. The environment may be changing, but not the 
values and principles that guide responses to the changes. 

The Design Committee 

Because the design committee was formed before any 
employees were hired for the Halifax plant, it was initially 
composed of two members of the MMP group and repre­ 
sentatives from all key departments involved in the design 
of the Halifax plant. It was chaired by the plant manager 
and assisted by the socio-technical consultants. As they were 
hired, plant employee representatives were brought onto the 
committee. Very soon, they constituted half of the commit­ 
tee. In addition, for the fust few months all employees 
served for one day each week on one of the several sub­ 
committees set up to design different aspects of the plant 
and social systems such as pay and training. The subcom­ 
mittees, which continue to operate, were and are assisted 
by consultants and corporate representatives from the 
Longueuil headquarters ofPWC and from the United Tech­ 
nologies Corporation. 

The design committee went through a team-building pe­ 
riod in order to focus all members on the same goal. A 
special organizational design course helped them map out 
the steps and issues in the design process. Then the team 
had to reach consensus on a general philosophy of operat­ 
ing principles for the Halifax plant, based on the philoso­ 
phies developed by the steering committee. 
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Job Content 

Since one of the objectives of a socio-technical work 
system is employee participation, the employees themselves 
should be involved in the design of the jobs they are to 
perform. The design committee, therefore, followed the rule 
of "minimal critical specifications," defining tasks and job 
content as little as possible, in order to include plant em­ 
ployees as much as possible as they started working in the 
plant. This was especially important for the Halifax plant, 
as the design had to get under way before any employees 
were hired. 

The committee wanted to avoid the trap of breaking down 
tasks to such an extent that some employees would always 
be working on the same machines, performing the same 
operation. It therefore established the following job ele­ 
ments for production workers, all of whom would be called 
production technicians: 

• All employees were expected to be multifunctional. 
They were to gradually learn as many different jobs as 
possible, so that they understood the whole system. 

• This concept was further reinforced with the introduc­ 
tion of a pay-for-skill system, whereby production techni­ 
cians would receive the same base pay. As they learned 
different production skills, they would receive additional 
compensation. 

• Because all employees had obtained basic skills prior 
to hiring, they were given the opportunity to become even 
more highly skilled through job rotation. 

This design was intended to give the company the flexi­ 
bility it needed and provide employees with the challenges 
they sought. 

The profile of the people hired for the Halifax plant re­ 
flects the orientation taken for the organizational design of 
the plant. They are people with good technical training, but 
not necessarily with a lot of hands-on experience. While 
working at Pratt and Whitney Canada, they progress from 
being apprentices, to journeymen, to fully skilled technolo­ 
gists. The employees want to learn. They are computer ori­ 
ented so that they already see the computer as a tool rather 
than a threat. They have the ability to deal with abstrac­ 
tions and analyse a situation. Finally, they are people with 
the social aptitude to function as team members. 

Organizational Boundaries 

Determining the sub-organizational boundaries, such as 
the separation between unit, section, divisions, and so on, 

is critical in the design of any organization. Under socio­ 
technical principles, boundaries should be located so that 
the unit's members have control over deviations that can 
occur during the transformation process. This ensures that 
unit members develop an identity with the outcomes and 
prevents the "exporting" of problems from one unit to an­ 
other, a common occurrence in manufacturing. 

In a socio-technical system, self-regulation within the unit 
is favoured over external control. Information, both data and 
feedback, should be provided to those who need it to take 
action or control the process, rather than to outside super­ 
visors at a higher level in the organization. The social sup­ 
port systems, such as selection, training, payment, and 
promotion should be designed to be consistent with the 
philosophy underlying the organization design. 

The design process for any plant is ongoing, because, as 
circumstances change, revisions and adaptation are required. 
A good design, therefore, provides for built-in mechanisms 
that will allow employees themselves to redesign, adapt, 
and improve the system as necessary. 

Social Versus Technical Needs 

When the design committee got to work, the engineers 
had already developed the technology strategy and trans­ 
formation process to be used at the Halifax plant. It was up 
to the committee to review the technical design against 
socio-technical criteria. 

The design committee listed the main steps, or unit op­ 
erations, in the transformation process and looked at tech­ 
nical alternatives available at each stage in terms of socio­ 
technical criteria. 

There were some instances where the imperatives of a 
satisfactory social system seemed to conflict with the 
technical system. Engineers, for example, had planned for 
a control room to provide a central information and 
overview centre. While this would be a normal feature in 
any traditional FMS, it appeared to conflict with the desire 
10 make all workers responsible for their own activities and, 
in effect, be self-supervising. When the conflict was brought 
to light, it was decided to do away with the planned control 
centre. The committee felt that it was better to disperse 
responsibility for control to the people doing the work. 
Terminals at individual work stations are linked to the 
plant's V AX computer system, so that events in any area 
are instantly communicated 10 all other work stations in the 
plant. Employees are responsible for the quality of their own 
work and can see the repercussions of their actions in a 



plant-wide information system. To date, no one at the 
Halifax plant is asking for a control centre to be installed. 

Designing the Work System 

The design committee developed the work system for the 
plant. It was difficult for them to imagine what it would be 
like to work in an integrated system. The tendency was to 
focus on the tangible physical layout, with its visible com­ 
ponents and unit operations, and to assign people to them. 
The first organizational charts thus followed the traditional 
pattern: hierarchy and functional divisions. 

It soon became clear, however, that in a computer­ 
integrated system where operations on the shop floor inter­ 
act, the decision making is also integrated. Therefore, there 
is a need for people to understand the whole system, rather 
than only a small portion of it, if they are to make the intel­ 
ligent decisions required. It is important that all employees 
understand how their action affects other parts of the sys­ 
tem and relates to the logic of the whole computer system. 

The design committee looked for an integrated work 
system built around teams and roles, rather than a frag­ 
mented work system built around functions and jobs. They 
analysed what work roles would be needed to complete each 
stage in the transformation, listing the skills and skill lev­ 
els needed for each role, looking at how the workers could 
be grouped in teams and which workers should be included. 

The issue of how to divide the work into meaningful units 
for the teams was one of the most hotly debated. The other 
was that of deciding on the content of production jobs. 

The Teams 

It was decided that the organization would have three 
types of teams: a management team, support teams, and 
production teams. 

The production and support teams are involved in many 
of the traditional management functions. These include: 

• control of absenteeism, attendance, and vacation; 

• selection of new employees and performance im­ 
provement or dismissal of unsatisfactory employees; 

• performance evaluations and the reward system, in­ 
cluding a pay-for-skill program; 
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• training opportunities and nonfinancial rewards; and 

• descriptions of roles internal to the teams. 

The design committee opted for a single production team 
on each shift, which would include all functions, from re­ 
ceiving to shipping, and cover all steps in the transforma­ 
tion process. This was preferred over teams organized across 
shifts, around different product mixes, or grouping differ­ 
ent unit operations together. 

The design committee knew that eventually, the chosen 
solution would need to be revised. When the plant became 
fully operational, the flow-through of parts would require 
a total of 200 people, clearly too many to organize teams 
around each shift. A new configuration was therefore de­ 
signed for the production teams, without, however, chang­ 
ing the basic principle of integration. When the plant be­ 
came operational, it was decided to organize the teams 
around each identifiable piece of the transformation pro-­ 
cess. Thus, material handlers constituted one team on each 
shift, as did each machining centre of about seven people 
per shift. 

The production teams have a full range of responsibili­ 
ties, including: 

• monitoring their performance in terms of lead time, 
quality and cost; making suggestions for improvement; 

• understanding the key variances in the product result­ 
ing from the process and knowing how these variances 
affect subsequent operations; 

• inspecting their production to ensure conformance to 
product requirements; 

• doing routine maintenance on their equipment; 

• alerting the management team if unexpected events 
put their production plan in jeopardy; and 

• ensuring inter- and intra-team coordination. 

The main function of the support teams is to provide spe­ 
cialized technical advice to the production and management 
teams with regard to planning, computer systems, chemi­ 
cal technology, special maintenance, and so on. They also 
develop training programs that will upgrade the production 
teams to a level where they are essentially self-sufficient. 

In the Halifax plant, workers rotate from duties on 
production teams to work on support teams. In this way, 
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workers become truly multi-skilled and develop a 
comprehensive understanding of the interrelation of produc­ 
tion and support systems in the plant. 

The management team includes all managers and func­ 
tions just as do the support and production teams. It is ac­ 
countable for the performance of the factory and respon­ 
sible for its long-term evolution. This team manages the 
plant's interaction with its environment, with particular 
emphasis on PWC's Longueuil corporate headquarters, 
local government bodies, and the local community. It also 
manages the socio-technical design and ongoing redesign 
of the plant. 

Outlook for the Future 

Pratt and Whitney Canada was satisfied that in Halifax 
it started with a compatible technical and social design. 
Overall, the computer-integrated manufacturing system had 
the potential to address the overcomplication and inadequa­ 
cies of the old system. It was expected to provide the com­ 
pany with the level of flexibility required in its particular 
business environment and lead to significant reductions in 
direct and indirect costs. 

As to the organizational design, mechanisms were 
planned to allow employees to take full ownership of the 
design and to make improvements as they went along. It 
was hoped that the Halifax plant would serve as a model 
which could then be applied to other parts of the organi­ 
zation. 

Managers anticipated some difficulties in implementing 
the organizational design. "There are still a lot of skeptics 
out there," said one manager. "They can't see how it can 
work and we have nothing really to show them at this 
point." Management knew it would have to reinforce the 

initial resolve of all those involved in the Halifax plant, as 
old habits would tend to surface in difficult times. 

Difficulties were also expected in reconciling the new 
way of doing things in the Halifax plant with the old sys­ 
tem in the rest of the organization. Little by little, however, 
PWC planned to bring the entire company in tune with the 
Halifax model by redesigning the technical and social sys­ 
tems of existing facilities. 

Postscript 

In 1989, PWC began an expansion of its plants in Halifax 
and Longueuil, to accommodate the new engine families 
and the auxiliary power units it added to its product line, 
and to supply units to meet its increasing market share. Its 
new markets also necessitated expanding its network of 
service facilities in Canada and worldwide. 

In Halifax, the steering committee evolved into a change 
committee after the planning work for Halifax was com­ 
pleted, and, in early 1989, was merged with the design 
committee. The change committee includes participants 
from senior management and from other PWC facilities. 
The Halifax plant also continues to use the subcommittees 
that had reported to the design committee and that now re­ 
port to the change committee, to develop and amend its 
social support policies such as pay and training. 

The socio-technical approach to organizational design has 
not been applied to PWC's Longueuil plant, but its evolu­ 
tion in Halifax seems to have met the company's goals. 
Workers are involved in designing their work environment 
on an ongoing basis; they are multifunctional and highly 
skilled; the plant's expansion is testament to its productiv­ 
ity; the company's expansion is evidence of its continuing 
success. 



They also felt that gain sharing would increase employee 
involvement and improve labour-management relations. 
Two consultants from General Electric's industrial engin­ 
eering group in the United States undertook a one-year study 
of gain-sharing plans on their behalf. The plant's managers 
visited plants in Canada and the United States that were 
using various forms of gain sharing. They even had exten­ 
sive computer modelling done to find out what possible 
impacts, outcomes, and costs gain-sharing plans could bring 
under a variety of conditions. 

6 The "Plus" Is Employee Involvement: 
Gain Sharing in the Appliance Assembly Industry 

The plant's technology was right, its people were good, and 
the market was strong. But in 1982, the Orangeville, 
Ontario, plant of Cameo Incorporated (the Orangeville 
plant), then Canada's largest manufacturer and distributor 
of household appliances, was facing stiff and increasing 
competition from appliance manufacturers in Japan. The 
plant, which produced microwave ovens and "comfort con­ 
ditioning products," had not been able to increase its produc­ 
tivity in five years. To improve the plant's market position, 
its managers felt that something "new and different" had 
to be done. 

They decided to investigate gain sharing, a program 
linking employee compensation to productivity, as a means 
of improving both their productivity and market position. 

The plant's managers found a host of gain-sharing pro­ 
grams from which they could choose (see box). In the end, 
they took the principles of productivity sharing, a form of 
gain sharing, and adapted them to the special circumstances 

Incentive Programs 

Equity-sharing and stock-ownership plans distribute actual ownership in the firm among employees. 

Individual incentive programs boost productivity by tying each employee's compensation level to his or her individual performance. 

Gain sharing refers to plans linking overall employee compensation to productivity. The plans can also be used to encourage 
employees' participation and identification with the fum and increase labour-management cooperation. Gain-sharing plans fall 
into three general categories: 

Profit sharing is the oldest form of gain-sharing plan, providing for a shared distribution of corporate profits, Profit sharing is not 
based on sales performance or output per hour. 

Cost-savings plans take a variety of forms. Generally, allowable costs such as labour costs, scrap, and downtime are determined 
during a base period. Reductions in those costs, usually excluding savings due to technological change, are then shared by the 
company and its employees. 

Productivity-sharing plans emphasize employee involvement and provide group incentives for increased productivity perform­ 
ance. The three main types of plan - Scanlon, Rucker, and Improshare - pay bonuses for improvements in productivity over a base 
period. 

Types of gain-sharing plans: 

Profit-sharing plan 

Cost-savings plan 

Productivity-sharing plan 
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of the Orangeville plant. Their tailor-made plan, called 
"Orange Plus," for "Productivity Lets Us Succeed," had its 
own advantages and disadvantages, as this case study will 
show. 

The Orange Plus gain-sharing program at the Orangeville 
plant is relatively new, but its experience in the first few 
years of operation provides a useful example of the bene­ 
fits and problems that many fmns may face in implement­ 
ing gain-sharing plans. 

The Orangeville Plant 
The Orangeville plant was originally constructed as a 

Westinghouse facility in 1979. In 1982, the "comfort con­ 
ditioning products" Cameo manufactured at the plant un­ 
der several brand names and private trade labels included 
room air conditioners, humidifiers, and dehumidifiers, in 
addition to its microwave oven line. In July 1988, after this 
case study was completed, Cameo succumbed to the over­ 
seas competition in the microwave oven market and ceased 
production of the ovens. Its product line after that time was 
limited to air conditioners and dehumidifiers. Then, in 
December 1988, Cameo's Orangeville plant was purchased 
by Fedders Inc. This case study focuses on the production 
lines in place at the Cameo plant in 1986 and provides an 
update of the conditions at the plant and the status of Orange 
Plus since that time. 

In 1986, although some metal parts fabrication was done 
on-site at the Orangeville plant, the majority of parts were 
purchased from outside suppliers. Production at the plant 
was organized into assembly lines of various sizes. Three 
large lines of 70 to 100 people, each spending about 20 
seconds working on each appliance, assembled microwaves, 
dehumidifiers, and humidifiers. The actual product and the 
volume of production fluctuated seasonally and according 
to customer orders. A smaller line of 15 to 20 workers pro­ 
duced room air conditioners. By 1986, the plant had also 
introduced a seven-person line on which each worker per­ 
formed a variety of tasks, spending from 40 to 45 minutes 
on each appliance. 

In addition to production staff, which was predominantly 
female, the plant had approximately 40 people, mostly men, 
working in administrative and clerical jobs, the engineer­ 
ing and marketing departments, shipping and receiving, 
maintenance, and quality control. In total, the plant em­ 
ployed about 300 people during peak production periods 
and was the largest employer in Orangeville. The level of 
employment at the plant rose fairly steadily, from 210 in 
1982, but fluctuated considerably throughout the year as 
the volume of production varied, and as product lines 
changed. 

Labour- Management Relations 

Unlike Cameo's other manufacturing plants, located in 
Hamilton, London, and Montréal, the Orangeville plant's 
work force was not unionized. Wages in the plant were 
determined unilaterally by management, based on a wage 
survey of comparable firms. For hourly wage positions, 
employers in the immediate community were surveyed; 
salaried positions were measured against fmns in a wider 
geographical area. The information obtained in this survey 
was made available to employees. Employees were also 
provided with a range of benefits and a three-week paid 
vacation leave. Layoffs and recalls were done on the basis 
of seniority. 

Before the introduction of Orange Plus, management used 
several means to encourage positive labour-management 
relations. A communications panel, comprised of senior 
management, met on a monthly basis to discuss general 
terms and conditions of work, including rates of pay, hours, 
and market trends. The minutes of these meetings were 
distributed among all employees and subsequently were dis­ 
cussed in smaller work station meetings. While the com­ 
munications panel contributed to the flow of informa­ 
tion through the plant, it did not give employees input to or 
control over management decisions. 

Similarly, while there was no official grievance proce­ 
dure, management, from the shop floor through to the plant 
manager, were said to have an "open-door" policy: that is, 
a willingness to discuss workers' problems or complaints. 

In general, managers attempted to encourage employee 
input and suggestions. Several employees interviewed at the 
plant commented on the participative management style that 
had been in place for a number of years. This seemed to 
have provided an environment conducive to the introduc­ 
tion of a gain-sharing plan. 

Use of Technology 

Cameo officials at the Orangeville plant considered its 
production technology as "state of the art." Management 
personnel had travelled extensively throughout Japan and 
the United States and pointed to a number of items in the 
plant that placed it at the forefront of technological inno­ 
vation in appliance manufacturing. 

Cameo used two computerized microwave scanners to 
measure the leakage of microwaves from the assembled 
ovens. One of these was designed and developed exclu­ 
sively for the company and was the first comprehensive 



scanner of its kind in the world. With the new technology, 
the scan was completed in 35 seconds; the function had 
previously occupied six line workers using hand scanners 
and, at the time of the study, was still performed manually 
in Japanese plants. 

Cam co also used robotics, in the form of an oven door 
sealer, which provided more flexibility and adaptability than 
the fixed-route mechanical arm it replaced. In addition, a 
computerized control panel tester provided a higher degree 
of quality control in a l2-second test than had the manual 
test, which had taken 1.5 minutes to perform. 

Office automation had been introduced into several cleri­ 
cal, administrative, and engineering functions. Inventories 
and production schedules were all on-line, allowing mate­ 
rial requirements, purchase orders, and receipts to be gen­ 
erated quickly and directly. Personal computers were used 
by office staff to prepare and calculate customs forms and 
freight bill audits. As well, a computerized preventative 
maintenance system had been developed for the plant. 

Although robotics and computerized production functions 
assisted in productivity improvements, high technology and 
automation did not playa major role in the production pro­ 
cess for these appliances. And given the technologies avail­ 
able at the time or in prospect in 1986, the plant's managers 
believed that there was not a high potential for the substi­ 
tution of labour with capital. Where Pacific Rim manufac­ 
turers excelled was in their efficiency in materials handling. 
Cameo, therefore, relied on just-in-time (JIT) inventory 
systems and statistical process control (SPC) to control 
production costs while maintaining product quality. 

Just-in-time systems minimize on-hand inventories of 
parts and materials, thereby freeing up capital and reduc­ 
ing storage requirements and associated costs. Before the 
plant moved towards JIT, total plant inventories represented 
between 30 and 40 days of production materials. Between 
1984 and 1986, that figure was reduced to 18 days. In 1986, 
the total parts stock was 13 days, exceeding the plant's JIT 
target of 16 days. 

With a JIT system, a plant's incoming supplies are en­ 
tered immediately upon arrival, and outgoing inventory is 
recorded at the end of each day. This provides an accurate 
account of parts in the plant on a daily basis and an up-to­ 
the-minute record of available materials. 

The plant also hired a consultant to assist in the develop­ 
ment of statistical process control at the plant and to train 
employees in its use. SPC is a method of integrating qual­ 
ity control into the manufacturing process, by sampling and 
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assessing parts as they move through production. A one­ 
day training session in SPC was given to top management 
personnel, and a further three-day course was offered to line 
supervisors, quality control inspectors, and some operators. 
SPC measurements were then conducted by quality con­ 
trol inspectors and line workers at various points in the 
assembly process. The use of SPC contributed to a decline 
in the number of units rejected within the plant and an im­ 
provement in product quality. 

Although the introduction of new technologies, including 
JIT and SPC, streamlined the production process, it did not 
result in permanent layoffs of plant personnel. The man­ 
agement of the plant attempted to introduce new labour­ 
saving equipment only in times of growth, so that affected 
workers could be relocated to other jobs within the plant. 
At the same time, overall increases in sales and the volume 
of production seemed to have prevented new technology 
from having had an adverse effect on work force expansion. 

Orange Plus 
When the plant's managers were considering implement­ 

ing a productivity-sharing scheme, they advised their em­ 
ployees, but did not involve them in the final decision or 
the planning of Orange Plus. Information sessions on the 
plan, held before and after work hours at the time it was 
first implemented, were attended by 94 per cent of the 
plant's employees. There was some skepticism about the 
plan. Although nothing similar had previously been at­ 
tempted in the plant, many senior workers remembered 
other programs that had been introduced and later aban­ 
doned. Hourly workers and management alike stated their 
doubts as to the real monetary benefits to be derived from 
gain sharing. They were also concerned that any money 
realized through Orange Plus could detract from their tra­ 
ditional pay increases. 

Employees did not fully understand or accept the plan 
until it was in place and the "bottom line" results of cash 
payouts began to build. 

The Orange Plus productivity-sharing plan was and is 
based on output per hour. At its inception, it incorporated 
two main aspects: bonus payments and employee commit­ 
tees. All employees of the firm, with the exception of the 
plant manager, have always participated in the plan. 

Calculation of Bonus Payments 

Bonus calculations in the plan are based on reductions 
in the total number of labour hours required to produce the 
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plant's units of output. An average productivity level over 
the previous four years (1979-82 at the outset) is calculated 
to establish a ratio between the standard labour value of 
goods produced and the total direct and indirect labour at­ 
tendance hours the plant requires to produce those goods. 

The standard labour value of goods produced includes 
only direct labour and assumes the best methods in pro­ 
duction. The plant's attendance hours include all direct and 
indirect labour, such as shippers/receivers and quality con­ 
trol employees, as well as production workers, and exclude 
time worked by salaried staff such as clerks and super­ 
visors. 

To determine the level of the Orange Plus bonus in a week 
where 200 hourly employees work a total of 8,000 hours, 
their labour input is measured against the total value of good 
product produced. In the case where, for example, the 8,000 
hours of labour input assembled 10,000 "plus earned" hours 
worth of good product, a 25-per-cent improvement in pro­ 
ductivity will have been realized. The complete calculation 
is as follows: 

Plus earned hours 
Actual hours worked 
Total hours gained 
Fifty per cent employee share 

10,000 
8,000 
2,000 
1,000 

The employee share of hours gained is then multiplied 
by the plant average hourly earnings to create a "pool" to 
be shared by all employees: 

1,000 hours x $8.50 per hour = $8,500. 

This pool is then divided by all hours worked by employ­ 
ees in the plant to determine a share rate per hour. With the 
2,000 hours worked by salaried employees added to the 
8,000 hours worked by hourly employees in that week, the 
share rate would be calculated as follows: 

$8,500 bonus pool 

all hours worked 
Share rate = = 

8,000 + 2,000 

= $0.85 per hour. 

The share rate is then applied to the actual hours worked 
by each employee in that 40-hour week: 

$0.85 x 40 hours = $34.00. 

The weekly calculation of Orange Plus bonuses uses a 
rolling five-week average of "plus earned" hours and the 
actual hours worked for the period. Bonus payments are 
made quarterly, paid as a dollar-per-hour figure, rather than 
as a percentage of earnings. 

When the Orange Plus Plan was designed, management 
had intended to roll the base period forward each year, thus 
including annual improvements in productivity into the 
standard against which future gains are measured. As well, 
the plan allowed the company to "buy back" (i.e., update) 
the standards if productivity increases consistently exceeded 
30 per cent, by paying each employee a calculated lump­ 
sum payment. To date, neither measure has been adopted. 

Bonuses are also paid for productivity increases result­ 
ing from the introduction of new technologies, but these 
are calculated on a different basis. If capital equipment is 
installed at a cost in excess of $10,000,80 per cent of the 
cost savings produced by the technology is retained by the 
company. The remaining 20 per cent is included in the 
Orange Plus bonus pool and shared under the plan. Sav­ 
ings from capital investments of under $10,000 are not 
considered technological change per se and are shared 
equally by the company and its employees. 

Employee Committees 

At its outset, the plan provided for two employee com­ 
mittees, called "plus committees," appointed by manage­ 
ment and representing all plant departments. After the first 
year of operation, all representatives on these committees, 
with the exception of the coordinator, were to be elected 
by employees. In the second year of the plan, it was de­ 
cided that only one plus committee was required. 

The plus committee met weekly to evaluate employee 
suggestions and discuss ways of improving productivity. 
Minutes of meetings were recorded and posted in the 
workplace. The committee had the authority to implement 
productivity-related suggestions costing up to a maximum 
of$250. 

A review committee, consisting of five senior managers, 
met monthly with alternating representatives of the plus 
committee to screen and implement larger-scale sugges­ 
tions, and to review the Orange Plus bonus calculations. 

Results of Orange Plus 

In its first year of operation, Orange Plus was an unqual­ 
ified success. After a five-year period in which productivity 



levels had not improved, the Orangeville plant realized a 
24.1-per-cent increase in productivity in 1984. The level 
of productivity growth outstripped the expectations of the 
plant management, who had been modelling for an increase 
of between 10 and 15 per cent in the first year, and 25 per 
cent over a four-year period. 

Other production measures experienced similar gains in 
the first year. Both return on investment and return on sales 
ranked 25 per cent higher than the previous year. On-time 
delivery rates improved, service calls were reduced, and 
production response time was quicker. 

Orange Plus also seemed to be successful in garnering 
employee participation and response. Three hundred and 
thirty-seven suggestions from employees were received in 
1984, 179 of which were implemented by the company. 
Employees' productivity suggestions even extended to ar­ 
eas that had a potentially negative impact on employment 
levels. For example, a "bridge" in the glass-door assembly 
section of one line significantly increased production speed 
and reduced the level of labour input required. In this and 
other instances, however, the company was able to relo­ 
cate the workers directly affected by the changes to other 
duties within the plant. 

Employee-recommended amendments to the production 
process tended to focus on individual work stations or 
smaller sections of the line, and most often represented al­ 
terations to work flow as opposed to new technological 
hardware. But employees felt free to adjust their work sta­ 
tions to enhance their productivity, a process that did not 
occur prior to gain sharing. This also resulted in fewer 
complaints and problems following the regular line set-ups 
that were required for each new product. The cumulative 
effect of even minor technological changes recommended 
by employees contributed to notable cost savings after the 
introduction of Orange Plus. 

The most tangible benefits of Orange Plus were the fi­ 
nancial savings achieved in the plant and the resulting bo­ 
nus payouts to employees. Employee suggestions and new 
technologies provided $1 million in cost savings, which 
represented cash bonuses of $1,650 for each employee in 
the first year. 

The dramatic first-year growth in productivity was not 
replicated in 1985, however. Increased production runs 
during 1984 had increased plant inventories of finished 
goods, leading to a decline in production needs at the start 
of the following year. Reduced labour requirements led the 
company to institute work sharing in the first quarter of 
1985. Work sharing provided employees working only part 
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of their regular hours with a supplementary payment from 
the Unemployment Insurance Plan. This constituted a de 
facto layoff of employees. 

Partially as a result of this decline in production, produc­ 
tivity in the second year of Orange Plus did not increase 
beyond the level reached in 1984. And because Orange Plus 
calls for each year's productivity gains to be incorporated 
into the base level against which the following year's per­ 
formance is measured, the cash payout to employees for 
1985 was to have declined to insignificance. Recognizing 
that this would have seriously threatened employee confi­ 
dence in Orange Plus and jeopardized its future, manage­ 
ment chose not to roll the base period forward. Even with 
this move, the average bonus received by employees 
dropped to $1,100 in the second year of the plan. Manage­ 
ment retained the right to roll the base period forward in 
future years based on their assessments of the situation at 
that time. 

The number of employee suggestions received through 
Orange Plus also fell off, declining from 337 to 169 in the 
second year. Cost savings declined commensurately to 
$350,000, still not an insignificant amount. 

With the elimination of the second plus committee in the 
second year, the remaining plus committee undertook to in­ 
crease its visibility among plant workers and to take a more 
active approach to soliciting suggestions and employee in­ 
put. Periodic bulletins regarding Orange Plus were distrib­ 
uted in the plant's cafeteria. Pairs of committee members 
also began visiting individual work stations on the lines to 
ask workers for their suggestions and to discuss the pro­ 
duction process. 

Also in 1985, new work committees were formed, each 
organized on a production-unit or "work-team" basis and 
representing each of the small lines, maintenance, shipping! 
receiving areas, and others. Committees were formed for 
salaried work groups as well. Line supervisors and quality 
control inspectors participated on the committees associ­ 
ated with their individual work assignments. 

Each work committee met monthly, during paid work­ 
ing time. The meetings were chaired by the line supervisor 
and were attended by all employees working within that 
group. Past performance, line efficiency, and production 
quality data were presented to the group, and an open dis­ 
cussion was held on problems or suggestions raised by the 
workers. Management personnel were responsible for re­ 
solving problems or providing an explanation of the situ­ 
ation and the factors impeding a resolution. 
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The minutes of these work committee meetings, noting 
the responsibility centre for follow-up action on each sug­ 
gestion and graph representing recent performance data, 
were produced by the following day and posted at work 
stations. Minutes were also forwarded to the Orange Plus 
committee, which reviewed suggestions involving more 
analysis or larger expenditures. 

Management assessed that meetings of the 70 to 100 
workers on each of the larger production lines would be 
too large to foster meaningful communication, and thought 
that breaking these lines down into smaller group meetings 
would sacrifice the necessary overview of the entire line. 
They therefore decided to solicit suggestions from these 
workers by other means; a suggestion list attached to a unit 
and sent down the line elicited over 70 responses; as well, 
at the end of each production run for a particular model or 
appliance, a meeting was held with a dozen or so selected 
workers from the line to discuss the operation and ideas 
for improvements. These approaches, however, remained 
more ad hoc and less comprehensive than the committee 
meeting process. 

Overall, employee confidence in Orange Plus waned in 
the second year with the arrival of work sharing and the 
drop in bonus payment amounts. Employees stated that 
there was some feeling that work sharing was necessitated 
by excessive production increases in the previous year, 
made possible, in part, by improved productivity. As well, 
the annual wage increase was somewhat lower than in pre­ 
vious years and was phased in through two increments over 
the year. Management maintained that the lower wage in­ 
crease was due to the decline in inflation and in compa­ 
rable wage increases. 

Productivity sharing increased expectations, not only 
from senior management, but also from line workers, for 
production efficiency. Supervisors came to consider them­ 
selves more accountable to plant workers and shared more 
information and responsibility with them. One supervisor 
summed up his attitude by stating that Orange Plus, and its 
emphasis on employee input, made them all better 
managers. 

Line workers and supervisors interviewed in 1986 be­ 
lieved that the productivity-sharing plan resulted in many 
modest, but cumulatively significant, improvements in work 
flow and efficiency at the Orangeville plant. 

General economic conditions, perceived or real threats 
to job security and the quality of work life, information 
sharing, ergonomics, and the relative power of employees 
in the workplace, all influence the type and pattern of 

response to technological change. Gain sharing has been a 
significant, but not the only, element in the successful adop­ 
tion of new technologies at Camco/Fedders. Where Orange 
Plus had its most direct impact on technological change was 
in employees' willingness to adapt to innovations and to 
seek out and implement improvements in production. When 
people were provided with a financial gain, they began to 
look critically at these aspects of the work process. 

Update since 1986 

Cameo/Fedders were unable to continue the strong in­ 
crease in productivity the Orange Plus Plan achieved in its 
first year of operation. To preserve employees' support for 
the plan, the plant's managers have never rolled the base 
period forward from its initial level, covering the years 
1979-82. In the five quarters ending early in 1989, the bo­ 
nus payments to employees averaged $325, or about $1,300 
per year. 

The number of employee suggestions submitted to the 
plus committees trickled to such a low number after the first 
two years of the program, that the work team committee 
system was folded into the plus committee, which in turn 
operates on a very informal basis. Suggestion lists are still 
sent down the three remaining production lines, each con­ 
sisting of 40 to 50 people producing air conditioners and 
dehumidifiers, and meetings are held after each production 
run. Any suggestions are investigated by management and 
implemented if they are deemed useful. 

The Orangeville plant has undergone a number of sig­ 
nificant changes since 1986. In April 1987, after the em­ 
ployees decided to have union representation, the United 
Electrical Workers became the official bargaining agent for 
the employees of the Cameo Orangeville plant. 

Labour-management relations at the Fedders plant be­ 
came more difficult than they had been in the pre-union 
days. Then, in mid-1988, management and workers alike 
faced trying days as product lines dwindled with the elimi­ 
nation of microwave oven and humidifier production. The 
work force was reduced to 175, from 300 in the plant's 
heyday. The plant also faced great uncertainty in the pe­ 
riod before its sale to Fedders Inc. Through it all, though, 
support for Orange Plus endured. 

The "Plus" Total 

Plant productivity is dependent on a range of factors 
including employee skills and motivation, cost-savings, and 
new technologies, but is also affected by market activity, 



volume of production, economies of scale, and accumulated 
inventories. As with many Canadian manufacturers, Fedders 
Inc. faces the challenge of continuing to find ways of 
improving its productivity with a mature product line to 
remain competitive against low-wage countries using the 
same technologies. It also seeks to sustain employee support 
for Orange Plus in a new labour-relations environment. The 
future of Orange Plus is dependent upon the interest of plant 
employees and an atmosphere supportive of its goals; in 
this regard, senior managers' commitment to the plan, and 
to participatory management in general, may be its strongest 
asset in meeting tlle test of time. 

The possibility that productivity improvements may have 
a detrimental effect on the size of the work force has been 
a major obstacle to the acceptance of gain-sharing plans 
among workers and unions in many industries. In the early 
days of Orange Plus, Cameo was able to overcome some 
of the fears and negative attitudes of its employees because 
of the benefits accruing from high sales levels. Cameo's 
strong growth at the time Orange Plus was introduced en­ 
abled it to avoid layoffs and realize immediate cash bene­ 
fits from gain sharing. These factors helped change employ­ 
ees' skepticism to some level of enthusiasm for the plan. 

However, even after its first successful year, workers' 
attitudes towards Orange Plus were not homogeneous. Per­ 
haps 10 to 15 per cent of workers simply did not care about 
the plan and were content to do their jobs and draw their 
regular pay cheques. Outside of work team meetings and 
occasional comments on the level of the bonus, Orange Plus 
was not a topic of conversation among workers or a par­ 
ticular focus of their attention. There was no deluge of vol­ 
unteers to participate on committees. Nonetheless, from the 
beginning, management was pleased with the concrete 
employee suggestions, reports from both wage and salary 
workers of cooperative approaches to work, employees' 
openness in line committee meetings, the generally im­ 
proved communications, and overall attention to product 
quality. 

The extent to which the successes achieved under Orange 
Plus can continue is unclear. If there are limits to which 
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labour productivity can increase, most incentive plans will 
have a relatively short life span. In 1986, Carnco employ­ 
ees felt that the viability of the plan was dependent on an 
ongoing fmancial benefit for employees. 

The Orangeville plant's experience that gain sharing can 
contribute to increased productivity is consistent with re­ 
views of other productivity-sharing plans. For example, a 
survey of 24 programs in the United States revealed aver­ 
age annual cost savings in excess of 16 per cent attribut­ 
able to productivity sharing. 

Productivity-sharing plans may also have an influence on 
the dynamics of technological change, as part of the broad 
spectrum of labour relations issues that are linked to indus­ 
trial innovation. New technological processes require new 
management approaches, including efforts to improve com­ 
munications and enhance participation and productivity in 
the workplace. If implemented carefully in a supportive 
environment, a productivity-sharing plan can assist in the 
identification of technological requirements, workers' ac­ 
ceptance of new technologies, and in a more equitable dis­ 
tribution of their benefits. 

Productivity sharing cannot solve serious existing prob­ 
lems. It alone will not reverse low productivity perform­ 
ance or improve bad working relationships. It is not a sub­ 
stitute for effective and progressive management. 

Nor is productivity sharing a replacement for competi­ 
tive compensation packages. This case study illustrates the 
importance of a significant financial bonus in maintaining 
a plan's viability and acceptance. If that bonus is subsumed 
by low base rate wages, the advantages of the program 
would be lost. 

Technological change provides significant challenges to 
labour relations as well as new opportunities. Gain sharing 
is not a panacea: it is not an answer to the many difficul­ 
ties posed by industrial innovation. But as one element of 
a broader, supportive strategy, it may provide benefits for 
both employees and employers. 



7 Synerlogic: Change Is the Constant 

Some of the most dynamic and innovative Canadian 
industries are now in the service sector. In many of the 
rapidly expanding business services, for example, tomor­ 
row's markets, organizations, and technologies are already 
here today. As the story of Synerlogic - an Ottawa-based 
information and systems management company - illustrates, 
the nature of these industries poses special challenges for 
the effective management of innovation. 

While each of the preceding chapters focused on an epi­ 
sode of organizational and technological change, this is a 
case about constant change. Firms in high-tech business 
service industries are virtually always in a state of transi­ 
tion. Advances in computers and their potential applications 
mean that product life is short. And, as a consequence, these 
companies are in a never-ending cycle of extending exist­ 
ing services and introducing new ones. 

Information management firms such as Synerlogic can 
only keep up through the knowledge, skills, and ideas of 
their people. When your real assets walk out the door every 
night, success depends on creating and sustaining an envi­ 
ronment of creativity and commitment. While it may be 
critical, human-resource management is not a simple mat­ 
ter in the high-tech service sector. That is because "high 
tech" usually means "low stability" - not an ideal environ­ 
ment for implementing people policies that work. The case 
of Synerlogic illustrates the importance and, also, the chal­ 
lenges of managing human resources in such a setting. 

In less than 15 years, Synerlogic has gone from a store­ 
front operation running on a $5,000 bank loan to $20 mil­ 
lion in annual sales as a strategic arm of the multinational 
service giant, Arthur Andersen & Co. The path between then 
and now, though, has been anything but straight. Typical 
of its industry, Synerlogic has experienced several ups and 
downs in its brief history: rapid expansion in the late 1970s, 
cutbacks during the recession, then growth through diver­ 
sification, retrenchment again and, most recently, growth 
once more. Along the way, there have been branches open­ 
ing and closing, head office moves, a series of ownership 
regimes and executive teams, and countless products and 
services. 

Through it all, Synerlogic has depended on providing an 
environment where technically skilled and creative people 

could extend their talents and direct them to the goals of 
the organization. As the company has moved through the 
various stages of its development from an entrepreneurial 
outfit to a mature organization, it has had to make a series 
of adjustments in order to meet this challenge. 

Flying by the Seat of the Pants 

In 1975, the company started out as an offshoot of a 
Toronto temporary help placement agency renting out pro­ 
grammers and computer programs. While Synerlogic - or 
Bailey and Rose, as it was initially called - was born in 
Toronto, it started growing up in Ottawa. The Ottawa Val­ 
ley in the mid-1970s was a very attractive setting for busi­ 
nesses offering computer services. In these years, the fed­ 
eral government was following a "buy-nat-make" policy 
to meet its data-processing needs. That is, rather than at­ 
tempt to build up complete in-house computing capabili­ 
ties, departments and agencies were contracting out much 
of the work that they required. Noting the opportunity, 
Synerlogic opened up a shoestring branch office in Ottawa 
and started going after government business. 

This was the "seat-of-the-pants" stage. Essentially, the 
business strategy was quite limited and straightforward: 
aggressively pursue contract opportunities. As is typical of 
entrepreneurial outfits just starting up, there was no real 
need for a conscious approach to human-resource manage­ 
ment. Communication and decision making required no 
explicit structure. Nor did recruitment, development, or 
compensation. Relatively few people were involved, and 
those that were had the computer skills that the market was 
now demanding, and they shared a strong commitment to 
the new venture. 

In a short time, Synerlogic began experiencing some 
success. Operating in a market where the demand for data­ 
processing services was accelerating, the founders had the 
energy, enthusiasm, and technical know-how to profit from 
the favourable environment. By the end of the decade, they 
were selling consulting services through offices in Montréal, 
Calgary, Edmonton, Vancouver, and Victoria. There were 
even plans to expand into the United States. 

In the first few years, the number one concern had been 
simply to stay alive. As survival became more assured, 
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however, there were new issues to face. Planning had to 
become more conscious. For the first time, some fundamen­ 
tal organization decisions had to be explicitly considered. 
What were Synerlogic's longer-run objectives? What kind 
of a company did it want to be? What "culture" did the 
organization want to foster? 

At the same time, personnel issues also began to emerge. 
The expansion meant that the firm's work force had to grow 
beyond the small group that had been closely involved in 
the start-up. While motivation and commitment had been 
taken for granted among the originals, this could no longer 
be the case. As the network of people involved in Syner­ 
logic widened, the founders developed some sense of a 
general philosophy regarding human resources which was 
based on offering broad responsibility and initiative. The 
speed of the expansion, however, outpaced their ability to 
put together a concrete strategy. It would take the hard times 
of the early 1980s to start to work out a conscious approach 
to human-resource management. 

Transition Years 

The recession terminated Synerlogic's initial stage of 
growth through energy and enthusiasm. Times got tough, 
people were laid off, revenue was eked out. When com­ 
pany managers look back now, this was an important pe­ 
riod. To survive, Synerlogic's maturing process had to ac­ 
celerate. Energy and enthusiasm were no longer enough. A 
series of decisions regarding product diversification and 
financing were made. And, for the first time, an explicit 
human-resource management strategy was developed. 
These developments, together, altered the nature of the 
organization. 

Diversification assumed great priority with the experience 
of the recession. To insulate the company from the vaga­ 
ries of the market, a decision was made to diversify through 
software development. This process led to various commer­ 
cial initiatives including the marketing of hotel software, 
the development of electronic data interchange capabilities, 
and consulting applications in the military. 

Until 1987, however, the flagship of Synerlogic's diver­ 
sification effort was in computer-based training and artificial 
intelligence (CBT/AI). The CBT/AI project was noteworthy 
on a number of counts: it was exciting, intellectually it was 
at the leading edge, and it represented an opportunity with 
huge commercial potential. It was also extremely risky, par­ 
ticularly for a relatively small company with a track record 
in consulting, not research and development. 

The financial issue was perhaps the most pressing one. 
Certainly, the experience of the downturn injected a note 

of realism into the company's fiscal management. Cost­ 
efficiency and cost-consciousness had become critical. And, 
if Synerlogic was to diversify into research, development, 
and marketing of software products, it needed more capital 
than it could generate internally through consulting reve­ 
nues. Eventually, Synerlogic found what it was looking for 
when Vencap Equities (Vencap), a venture capital company 
started by the Alberta government, became a large minor­ 
ity shareholder in 1984. 

Synerlogic managers identify the arrival of Vencap on 
the scene as a very important juncture for their company. 
Most obviously, the alliance provided Synerlogic with capi­ 
tal it needed to develop. Vencap also changed the way the 
company was managed. Until 1984, Synerlogic was still 
running as an entrepreneurial outfit. All policies and deci­ 
sions were made informally by a small group - essentially 
the founders. Yet the company now measured its annual 
revenues in the millions and, in fact, it was looking to go 
over the $10 million mark with the diversification. To op­ 
erate at that level and to handle what was in the pipeline, 
more conscious planning and more accountability in deci­ 
sion making were clearly overdue. This was required by 
Vencap as a condition for investing in Synerlogic. 

The more conscious approach to management extended 
very much into the human-resource area. As Synerlogic's 
circle widened, it became critical to begin looking system­ 
atically at practices regarding recruiting, compensation, and 
professional development. 

Recruiting was critical. The new software development 
initiatives called for skills that an information systems con­ 
sulting firm is not likely to have in-house - particularly 
when the new initiatives had to do with esoteric matters as 
artificial intelligence and computer-based learning. 

Hiring pressures were growing on the consulting side as 
well. The scale of the company's consulting activity re­ 
quired an ever-growing supply of technical specialists. And, 
since the consulting business depends on the quality of your 
consultants, these specialists had to be as good or better than 
the competitor's. To make recruiting even more challeng­ 
ing, the market for good computer experts is generally a 
"seller's market," where demand tends to outstrip supply. 

The recruiting strategy Synerlogic developed in these 
years was really quite simple: do not stop interviewing. 
While this was a rational response to the realities of the 
labour market, as well, it reflected the fact that the com­ 
pany was not only on the lookout for technical expertise, 
but also for people with creativity and commitment. 

Once the talent was in place, an environment had to be 
there to keep it and allow it to flourish. One Synerlogic 



manager characterized the objective of their human-resource 
policy as "providing system support to high achievers." The 
first step was to offer attractive compensation. With an inter­ 
est in linking rewards to performance, Synerlogic began 
establishing individualized incentive-based schemes. Plans 
negotiated with managerial, professional, and sales staff 
increasingly tied some portion of total earnings to agreed­ 
upon performance standards. 

Compensation practices were not enough, however, 
particularly for a company that was too small to simply 
outbid its competitors. Synerlogic had to be able to offer 
opportunities for professional development. Here, it is im­ 
portant to recognize the importance of ongoing education 
and training for career development in the information man­ 
agement business. Professionals must stay on the "leading 
edge," but that edge never stays still. So they need to be in 
a constant state of learning. Synerlogic offered training in 
three forms. It subsidized university classes, sent people out 
for external courses, and set up internal training (where 
professionals had obligations both to teach and take 
courses). 

As another component of its human-resource policy, 
Synerlogic introduced a "career system." On the belief that 
people have to be able to see where they are going, the com­ 
pany tried to develop individual career development plans. 
These plans incorporate personal ambitions, opportunities 
within the firm, and suggested training requirements. An 
interesting feature of career development at Synerlogic has 
been "succession planning" where the future occupants of 
senior positions are identified in advance and trained ac­ 
cordingly in anticipation of eventually moving up. 

Refocus, Renewal, and Takeover 

B yearly 1987, some disturbing clouds were appearing 
on Synerlogic's horizon. Most notably, the new activities, 
including the CBT/AI project, were draining company re­ 
sources. Financially, they required substantial amounts of 
money and their prospects for becoming profitable were still 
not in the immediate future. As well, the management team 
was exhibiting signs of being stretched too thin. It was 
becoming apparent that Synerlogic was trying to do too 
much. There were now five divisions: CBT/AI, productiv­ 
ity software, hospitality products, and telemarketing had all 
been added to the original consulting activity. The drive to 
diversify seemed to have gone too quickly and ranged too 
widely. 

After reviewing the operations, the board of directors 
decided to sell off or close down all of the divisions but 
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consulting. With regard to the CBT/AI project, there was 
still excitement and, indeed, some good training products 
were being produced already. Unfortunately, to sell them, 
Synerlogic required a level of investment that was unman­ 
ageable for a company of its size. The company's forte was 
consulting - that is how it had grown and, in fact, how it 
still was growing. Despite the investments made in the other 
divisions, $15 million of Synerlogic's $15.8 million in sales 
in 1986 had come from consulting. And the management 
team had consulting backgrounds: this is where their ex­ 
pertise resided. As the marketing director put it, the deci­ 
sion to drop the other divisions was a "reaffirmation of 
faith." 

Since early 1987, Synerlogic has focused once more on 
growth through consulting and information management. 
Diversification remains important. The difference now is 
that it is taking place under the consulting and information 
management umbrella. The company seems to be using its 
technical skills in this field as a springboard for taking on 
wider-ranging contracts in systems and project manage­ 
ment. Electronic data interchange and systems integration 
are two examples of recent diversification initiatives along 
this line. 

Electronic data interchange (EDD is a means of electroni­ 
cally transmitting documents. Where these traditionally 
have been mailed or telexed between companies, EDI soft­ 
ware enables them to be transmitted instantaneously from 
one firm's computer to another's via telephone-line hook­ 
ups. Synerlogic first got involved with EDI in 1984 and, 
since then, it has developed the capacity to provide related 
consulting services such as advance impact analysis, ap­ 
plication assistance, and integration support. 

Systems integration (SI) has become an important initia­ 
tive for Synerlogic. In effect, SI involves whatever is re­ 
quired to meet the client's information and systems needs. 
This can include everything from clarifying what those 
needs are, designing the appropriate system, managing the 
selection and acquisition of hardware and software, and 
systems maintenance. Synerlogic managers see SI as a natu­ 
ral progression from what the company has been doing, 
particularly in the defence field. 

Synerlogic's renewed focus on consulting and infor­ 
mation management proved to be an effective renewal strat­ 
egy. Momentum built over 1987-88, and the firm was car­ 
rying out $20 million of business in 1988. At that size, a 
debt-free, high-tech company is an attractive proposition 
and, in October 1988, Synerlogic was purchased by the 
Canadian partnership of Andersen Consulting, part of a 
huge American-based multinational. While Arthur 
Andersen built its reputation in accounting, its information 
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consulting business unit, Andersen Consulting, has rapidly 
become a major part of the overall operations. Looking to 
expand this division and wanting to grow in Canada, 
Andersen found Synerlogic. Synerlogic continues to operate 
under its own name as a wholly owned subsidiary with 
offices in five Canadian cities. 

While the relationship with the parent company is cur­ 
rently being defined, it is clear that Synerlogic - and, more 
specifically, its approach to human resources - will be 
undergoing another series of changes. In finding its place 
within the Andersen empire, Synerlogic will have to give 
up some of the policies it developed. In the area of pay and 
benefits, for example, Synerlogic's individualized schemes 
are being replaced by more standard approaches in order 
to conform with Andersen compensation practices. 

Under the new regime, then, personal incentives cannot 
be so immediately financial. To compensate, Synerlogic 
managers hope an association with a parent company that 
does over $2 billion of business annually will create a dif­ 
ferent kind of incentive, based on education, training, and 
career opportunities. Synerlogic has always placed an em­ 
phasis on professional development, but it now has access 
to resources that were unavailable before. Synerlogic em­ 
ployees can use Arthur Andersen's corporate university, the 
Center for Professional Education, outside Chicago. As an 
Andersen subsidiary, Synerlogic receives an annual allot­ 
ment of training places at the Center, and this is expected 
to significantly increase opportunities for employee educa­ 
tion and training. 

Stable Principles, Shifting Practices 

As Synerlogic has grown up, it has had to address the 
kinds of personnel issues that any entrepreneurial outfit 

must inevitably face in making the transition to a more 
formal organization. In the early days, when the circle was 
small, the necessary energy and commitment were more or 
less automatic. With expansion, however, more attention 
to human-resource management became necessary. Key 
principles had to be identified and approaches to apply them 
had to be worked out. 

The principles, themselves, may never change but their 
application can, depending on prevailing circumstances. In 
a nutshell, the objective of human-resource management for 
Synerlogic has been to preserve the original creativity and 
commitment while making certain that the needs of the more 
mature and formal organization are met. 

Synerlogic has attempted to do this by offering its em­ 
ployees professional development not only through educa­ 
tion and training, but also through opportunities for taking 
initiative and responsibility. One approach to establish this 
kind of environment is to give employees room and even 
incentives to create business opportunities themselves. 
Some people call it "intrapreneurship." A Synerlogic exec­ 
utive called it "bottom-up planning." While most of the 
company's projects are initiated in the conventional way 
by management, some - most notably ED! - originated at 
the staff level. 

The Synerlogic case offers some insight into the ques­ 
tion of how an effective human-resources strategy can be 
sustained in a context of ongoing change - a context which 
certainly characterizes the high-tech sector. In these circum­ 
stances, Synerlogic has pursued a set of principles - first, 
implicitly and, more recently, explicitly - to foster individ­ 
ual creativity, initiative, and commitment. At the same time, 
the application of these principles has demanded continual 
adaptation to the changing environment. 



8 Not in Our Best Interest: When Technological Change Fails 

There is a rush towards technological change in many 
Canadian manufacturing companies, but the haste may be 
misguided. Some company executives, looking for a fast 
and easy way to increase productivity or expand produc­ 
tion levels, charge ahead with technological changes that 
are inappropriate to their needs, or improperly introduced 
into their plants. Such managers may end up as losers in 
the competition for efficiency and profits. 

As any good manager knows, sometimes more can be 
learned from failures than from successes. In this chapter, 
therefore, the examples of five manufacturing companies, 
which have experienced problems in introducing techno­ 
logical change, will illustrate the pitfalls of improper plan­ 
ning for technology. 

These examples demonstrate, as do the other chapters of 
this case book, that the human-resource aspect of techno­ 
logical change can be as important as the technology itself. 
Peoples' attitudes, preparation, and training can be the criti­ 
cal factors bringing success or failure. 

Fictional names are used for the companies studied in this 
chapter. The problems they experienced could occur in any 
manufacturing company. 

The "Alpha" and "Beta" companies referred to in the first 
section purchased technological systems without first re­ 
searching the systems' compatibility with their own or their 
clients' needs. And the Beta company mistakenly expected 
its employees to be able to handle large orders on the new 
equipment without the proper training. Because of this lack 
of preparation, the new systems did not perform as expected 
and, indeed, jeopardized both companies' futures. 

The "Gamma" and "Delta" companies, discussed next, 
purchased the right systems for their needs. However, nei­ 
ther company managed the systems' introduction effectively 
or planned adequately for the systems' implementation. 
"Epsilon," the final company discussed, used technological 
change to manipulate labour-management relations. With 
an ensuing strike and poisoned labour relations, the com­ 
pany lost out on its new system's benefits. For these three 
companies, the right technology, without proper manage­ 
ment support, became a burden rather than the asset it 
should have been. 

When the System Does Not Perform 

High-technology systems are often purchased in turnkey 
form, rather than having to be developed from scratch. 
Modem computers are usually reliable; problems related 
to software or to computer speed can usually be rectified 
quickly. 

When there are serious hardware problems, it is often not 
the hardware itself that is at fault. Rather, either the wrong 
computer or the wrong software has been chosen, or both - 
in other words, the problems are really caused by human 
misjudgment. In such cases, it is usually only after the in­ 
vestment of considerable amounts of time and money that 
management becomes aware that an error has been made, 
and the firm often abandons the system rather than starting 
again with another computer or program. 

The Alpha Mechanical Equipment Company 

The Alpha Mechanical Equipment Company manufac­ 
tures mechanical equipment for the pulp and paper industry. 
Originally run by its founder, the company was profitable 
and employed 450 people in a remote area whose economy 
and employment base relied almost exclusively on the com­ 
pany. With the departure of the founder, the firm lacked 
leadership. While its sales remained relatively solid for a 
time, profitability declined. The company became a Crown 
corporation, and its administrators installed a production 
planning and management system (PPMS) to increase plant 
productivity and so restore profitability. In addition, the 
administrators hoped to eliminate some 35 jobs, which the 
system vendor told them would be possible in a matter of 
months. 

Although they were committed to making the system 
work and ensured adequate training for its main users, 
Alpha's administrators did not want to become directly 
involved in the implementation of the PPMS. As a result, 
the administrators were oblivious to the serious problems 
that developed as the system was used. Once the system 
was installed, Alpha found out that the PPMS' s batch proc­ 
essing system was inappropriate for quick production of its 
customized items, and that the system was incapable of 
handling the 65,000 items in the company's product line. 
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Production was completely disrupted. A year later, the 
company had an additional 11 employees working on the 
system rather than 35 fewer employees as the vendor had 
promised. 

To make a bad situation worse, the administrators hired 
a small consulting firm, which applied computer solutions 
to the problems, developing new programs to supplement 
the system; the system became even more overloaded, pro­ 
duction continued to deteriorate, sales and productivity 
declined, and the already high cost of purchasing and in­ 
stalling the system rose by another $500,000. The company 
finished the year with a significant deficit. 

Alpha was on the brink of bankruptcy when two busi­ 
nessmen purchased it, pulled the plug on the computerized 
system, and put the company back in the black in just 18 
months, using traditional manual production methods. 

Alpha's managers evidently did not research PPMS's 
adequately to determine whether the system it was purchas­ 
ing could meet the company's needs. In addition, they did 
not recognize the importance of their continuing involve­ 
ment in the system's implementation. The responsibility for 
the installation of new technology cannot just be handed 
over to middle management. All levels of an organization, 
from the shop floor through to top management, must be 
involved in consultations before the purchase and in on­ 
going evaluations of a system's use. 

The Beta Workshop 

The Beta Workshop, a machining workshop employing 
20 employees, makes plastic-injection moulds, mainly for 
the automobile industry. The company was founded six 
years before the case study was undertaken, by a talented 
craftsman with leadership qualities. Convinced that digi­ 
tally controlled machines represented the wave of the fu­ 
ture, the owner purchased a machining plant equipped with 
a state-of-the-art control system. In order to reduce the sys­ 
tern's programming time and increase its capacity, he also 
invested in off-line graphics programming, CAD/CAM 
(computer assisted design/computer assisted manufac­ 
turing). 

The Beta Workshop's owner realized that in the near 
future large corporations would be sending magnetic tapes 
or diskettes describing the geometry of their CAD/CAM 
system-designed parts to their contractors instead of blue­ 
prints. By getting ajump on his competitors in purchasing 
a CAD/CAM system, he hoped to significantly increase his 
sales. 

During the system's trial run with a large telephone equip­ 
ment manufacturer, it turned out that the file format used 
to store graphics by the large corporation's system was not 
100 per cent compatible with standards established by the 
U.S. National Bureau of Standards, and thus not compat­ 
ible with the Beta Workshop's CAD/CAM system. Unable 
to read the diskettes on its own system, the Beta Workshop 
lost an important source of business. 

Shortly afterwards, the Beta Workshop's owner informed 
representatives of the automotive industry and its main sub­ 
contractors that his company was now equipped with a 
CAD/CAM system and would be able to manufacture parts 
designed on their CAD/CAM systems. 

This turned out to be a costly mistake. The Beta Work­ 
shop had no experience in receiving and reading files and 
data from the firms it had contacted. The workshop's owner 
had also failed to take into consideration that his staff had 
next to no experience with its own CAD/CAM system, and 
that the complexity of the work accepted by the company 
might prove more than its staff could handle at the outset. 

The workshop was almost immediately swamped with 
machining contracts with relatively tight deadlines for 
which the employees were not adequately prepared. Al­ 
though they were highly competent and worked 60 hours a 
week trying to meet the imposed workload, the employees 
using the CAD/CAM system were quite aware that their 
training on the system was inadequate. Production was 
delayed and the company's revenues fell. Over and above 
the problems connected with inadequate training and the 
complex nature of the contracts, the Beta Workshop expe­ 
rienced technical problems and system failures. 

The Beta Workshop lost $75,000 in three months and saw 
a large portion of its liquid assets evaporate. The tool that 
had been intended to increase its productivity had brought 
the company to the brink of ruin. It turned out that some of 
the company's problems were, in fact, due to defective 
software and hardware, which were subsequently replaced. 
However, the in-depth training needed by users was not 
forthcoming. Although work thenceforth proceeded with­ 
out hitches, the pace remained slow. 

In the case of the Beta Workshop, additional research time 
spent on comparing the available CAD/CAM systems might 
have prevented the purchase of defective hardware and 
software. Adequate training for employees could have 
speeded up work processes with the new technology, and 
advance consultation with the system's users in the plant 
would have shown that they were not ready to cope with 
contracts of the magnitude sought by the president. Instead, 



the company took on too much too fast, and nearly ended 
up with nothing. 

* * * * * 

In the case of the Alpha Mechanical Equipment Com­ 
pany and the Beta Workshop, a lack of planning and in­ 
adequate training were aggravated by poor internal com­ 
munication. Alpha's administrators, by their reluctance to 
become involved with their new system's implementation, 
and both companies' managers, by not consulting the work­ 
ers before purchasing the new systems or accepting major 
contracts, inadvertently sabotaged their own initiatives. 
Problems stemming from this lack of communication added 
to the burden of inadequate or faulty technical systems. The 
combination nearly destroyed formerly profitable compa­ 
nies. The technology itself was not to blame. Ultimately, it 
is a company's managers who must take the responsibility 
for properly implementing technological changes. 

Who Can Make This System Work? 

Even with the appropriate technology, companies must 
carefully manage the introduction of technical changes into 
their operations. A senior manager with the scope to over­ 
see the changes necessary in all production and related 
processes should be identified, and planning systems, in­ 
cluding consultations with labour, must be developed. In 
the following three case studies, the lack of appropriate 
management planning led to problems, even though the 
technology was capable of meeting the companies' needs. 

The Gamma Heavy Machinery Company 

The Gamma Heavy Machinery Company manufactures 
electrical and transportation equipment. It is a Crown cor­ 
poration employing approximately 1,600 workers, who are 
represented by a very strong union. The company was one 
of the first manufacturing firms in Canada to adopt a CADI 
CAM system, and did so on the recommendation of a con­ 
sultant's feasibility study. Technicians and draftsmen were 
to be the main users of the system for their design work, 
and all draftsroom personnel were to be trained to use the 
system. Engineers were also to be given access to the sys­ 
tem to do analyses. 

The system's implementation was overseen by the com­ 
pany's Engineering Department, but no proper admin- 
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istrative structure was set up, and no one was officially 
designated in charge. In addition, the company did not set 
up a user advisory committee and, most importantly, did 
not develop an implementation plan and training program. 

The consultants who had recommended the use of a CADI 
CAM system had also recommended that two shifts should 
be used on each of the four work stations set up in the initial 
installation phase for the system to prove cost-effective. But 
the company's directors were convinced that the unionized 
technicians and draftsmen would never agree to work shifts 
and did not bother to consult them. When the system was 
installed, however, the unionized draftsmen and technicians 
immediately volunteered to work shifts and even to come 
in at night if necessary in order to learn how to use the sys­ 
tem. They realized that CADICAM was still not in wide­ 
spread use at that time, and that this represented an excellent 
opportunity for them to learn how to use a technology of 
the future. They never got that chance. 

The young engineers who found it easier to learn how to 
use the system because of their backgrounds eagerly started 
to use it and, in fact, began to monopolize it. The drafts­ 
men had little opportunity to receive the necessary training 
and so many of them abandoned hope of ever becoming 
CADICAM technicians. A gulf was created between engi­ 
neers and draftsmen. Without training and access by tech­ 
nicians and draftsmen, the system did not prove produc­ 
tive in the draftsroom and was ignored completely by many 
unionized employees. As engineers found the system more 
productive than did the technicians and draftsmen, the en­ 
gineering directors began to hire young engineers who cost 
less money than unionized technicians and draftsmen. As 
a result, the number of technicians and draftsmen began to 
decline. 

As is often the case when a large computer system is 
installed, there were some major software problems; the lack 
of communication in reporting these faults to the supplier 
turned out to be a serious problem. In light of the poor re­ 
sults and lack of improved productivity in the draftsroom, 
some administrators concluded that the wrong system had 
been acquired, and that the system manufacturer was doing 
nothing to help them. 

Without a clear company policy on the training for and 
use of the CADICAM system, the people who were sup­ 
posed to be its main users were effectively muscled out of 
the way by employees in the Engineering Department who 
were used to working with technology and who could see 
the benefits of the system for their work. With no one des­ 
ignated in charge of the system's implementation, the prob­ 
lems that ensued for the draftsroom personnel were allowed 
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to worsen, until the workers disregarded the system, and 
management doubted its value. 

It was only after three and a haIf years that the Gamma 
Heavy Machinery Company's administrators took a seri­ 
ous look at the problems and gradually instituted correc­ 
tive measures to make the system productive. 

Without clear line responsibility for the implementation 
of the CAD/CAM system at Gamma, the system was not 
used for its original purpose, was not used to capacity, and 
threatened the jobs of technicians and draftsmen. 

Gamma's managers' lack of communication with the 
union, the system's intended users, and the manufacturer, 
and the lack of communication between the engineers and 
the draftsmen and technicians led to a series of problems 
that were entirely avoidable. The lack of appropriate plan­ 
ning for training and system selection meant that the sys­ 
tem was blamed for problems related to the company's own 
mismanagement. 

The Delta Electrical Equipment Company 

The Delta Electrical Equipment Company manufactures 
medium- and high-voltage electrical equipment for electric 
power transmission. It employs about 350 people and is 
jointly owned by a provincial government and a foreign 
government. In 1979, to bring forward delivery dates, the 
company installed a $500,OOO-computer-aided production 
planning and management system (PPMS) which would be 
integrated with the accounting system. The system was 
expected to pay for itself in three years. 

Responsibility for the system was given to the director 
of data processing, who reported directly to the company's 
vice-president of finance. Because he was more familiar 
with the financial part of the system, the data processing 
director implemented it at the expense of the production 
management part of the system. 

The company's other administrators had not been trained 
in the functioning of the system, and therefore had little idea 
of what it could do for them and little motivation to use it. 
All potential users of the PPMS should normall y have been 
trained in the systems' use and application in their areas 
months before the system was installed. In this way, the 
system could have been used to its capacity from the start. 

Instead, two years after the system was installed, the 
company still had experienced no significant reductions in 

the time required to manufacture its products. Its competi­ 
tors, meanwhile, particularly at the international level, had 
managed to shorten their delivery dates significantly. The 
Delta Electrical Equipment Company lost out on several 
contracts, which cut into its sales and led to the loss of some 
jobs. Five years after the system was installed, the inventory 
module of the system was operational, but none of the 
production modules had yet been implemented; the half­ 
million dollar system was being used to only about 16 per 
cent of its capacity. 

In 1984, the company hired a consultant, who immedi­ 
ately pinpointed the urgent need for training and drew up 
an 18-month plan. Even after the training was completed 
and all modules had been installed and were ready for op­ 
eration, however, some modules were not being used. The 
main reason for this was that a feeling of distrust of the 
system had spread through the company. Because the sys­ 
tem worked by batch processing, employees were unable 
to make changes and see the results interactively; instead, 
they had to consult long printouts. Users found this method 
of consultation too time-consuming and had little confi­ 
dence in the real benefits of implementing the system. 

In addition, the leadership issue had not been resolved. 
Responsibility for the system's implementation would have 
been more properly placed with a senior manager who could 
oversee its use in all departments, rather than with the data 
processing director. 

Also in 1984, the company commissioned a feasibility 
study on the possible implementation of a CAD/CAM sys­ 
tem. The results indicated that Delta would be well advised 
to use the technology to design new, more competitive 
products and to reduce engineering time, which represented 
the largest component of production time. In light of the 
problems they had experienced with the production man­ 
agement system, the company's directors were reluctant to 
install another new system, and a CAD/CAM system was 
not acquired. 

If Delta had developed an appropriate planning and train­ 
ing plan and had designated a senior manager responsible 
for implementing all aspects of the system, sales could have 
increased, leading to the creation of new jobs. Proper 
human-resource planning could have had a positive impact 
on the bottom line. Instead, the failure of planning was 
blamed on the technology. 

While Delta's competitors were increasing their sales 
with the use of technology, Delta Electrical Equipment was 
mulling over the "failure" of one new technological sys­ 
tem and shying away from the introduction of another. 



The Epsilon Manufacturing Company 

The Epsilon Manufacturing Company is a multinational 
enterprise manufacturing equipment and machinery for the 
pulp and paper industry. It employs 1,200 people in the 
location of the case study. The employees are represented 
by a very strong union. 

At the time the last collective agreement had been nego­ 
tiated, the company was under pressure to make conces­ 
sions to the union on wages and job descriptions in order 
to complete production without delay on about $200 mil­ 
lion worth of contracts already begun at the plant. 

Between periods of contract negotiations, Epsilon imple­ 
mented a comprehensive production planning and manage­ 
ment system (PPMS), which involved installing a number 
of VDTs in the plant. The company trained its employees 
in the use of the system, which was designed to be used in 
"real time." 

With the new system, each employee was to be given a 
list of all the tools he would be needing that day, when he 
arrived at work in the morning. Before the new system was 
introduced, employees had been given the tools required at 
the times they were needed, by a "tool chaser." 

Once PPMS was implemented, employees were to enter 
into the computer at specified times during the day the 
number of items manufactured, as well as how they were 
spending their time. Before the new system was introduced, 
production had been monitored by a "timekeeper." Because 
the positions of tool chaser and timekeeper had allowed 
employees to move freely throughout the plant, they had 
been taken over by union leaders. 

In negotiating the latest collective agreement, Epsilon's 
management had made it known that the positions of tool 
chaser and timekeeper might be abolished. This represented 
a direct threat to union officers and became a major nego­ 
tiating issue during the subsequent strike. 

l The strike lasted four months. The VDTs installed in the 
plant, and the entire computer system, were moved to a 
secure site over 50 kilometres away, to protect them from 
harm. Production came to an almost complete halt, but the 
company was able to go outside to have the machine parts 
manufactured for contracts it had under way. Being a multi­ 
national finn, it had these machinery orders completed by 
foreign subsidiaries and so was able to make do without its 
employees for as long as it wished. No work was started 
for new orders that had not been begun before the strike, 
however. 
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The mobility of the system, which allowed it to be moved 
out of harm's way, and the fact that it could be used to 
schedule production and to manage operations, thus threat­ 
ening the jobs of union leaders, were used to exert tactical 
pressure throughout the strike. The strike ended when 
employees made concessions. However, when the system 
was brought back, it was not set up to operate in real time 
and the tool chasers and timekeepers kept their jobs. 

Although the implementation of the computerized sys­ 
tem was not the only reason for labour unrest at Epsilon, it 
was a contributing factor, leading to loss of income for 
hundreds of workers and loss of revenues for the company. 

Epsilon's use of technical change to gain tactical advan­ 
tage over its union was one of the factors leading to a strike 
that hurt both employees and the company. Even though 
the company was able to complete contracts under way at 
its subsidiary firms, production on new contracts was de­ 
layed by the strike. 

* * * * * 

The failures associated with the improper introduction of 
the right technologies in these three case studies amplify 
the need to undertake planning and consultation before 
implementing technical changes: 

• Training is essential in advance of the installation of 
technology. A training and implementation plan must be 
prepared. 

• Ongoing involvement by senior management and the 
identification of a manager with an overview of all depart­ 
ments' potential need for and repercussions from the tech­ 
nology is important, both to implement the plan and solve 
the inevitable problems that will appear. 

• Consultation with unions may result in increased ac­ 
ceptance by workers of the new work methods and the train­ 
ing required to perform the new duties. 

In Our Best Interest 

In an increasingly competitive world, technological in­ 
novation is essential to improve productivity and product 
quality. Canadian companies must innovate. However, as 
the five case studies in this chapter have illustrated, tech­ 
nical change must be properly managed in order to be of 
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benefit to a company. Changes in technology demand ade­ 
quate planning, continuing management involvement, and 
increased consultation and communication with employees. 

With innovations in technology, we must adopt new 
approaches to human resources. Effective communication 
is critical to achieve the potential benefits of technical 

change. Management, unions, and all workers must be 
involved in planning for new work methods. 

Training cannot be ignored or delayed when technolo­ 
gical innovations are introduced. Only well-informed em­ 
ployees and managers can extract all the benefits and rectify 
the problems of the new technologies. 

j 



The first group studied was part of Employment and 
Immigration Canada (EIC), and the second, part of Statistics 
Canada (StatCan), the federal statistical agency that resides 
within Supply and Services Canada. The former deals with 
the administration of the Unemployment Insurance Program 
in the province of Quebec, and the latter with the collection 
and dissemination of socio-economic data. EIC is one of 
the largest departments accounting for 11 per cent of the 
public service employment. Six out of 10 employees are 
women. At Statistics Canada, women account for just over 
half of total employment. In both cases, however, the rep­ 
resentation of women in the administrative support category 
was well over 60 per cent. 

9 Two Cases of Innovation in the Public Sector: 
Impact on Women Workers 

Women in clerical jobs have frequently been cited as the 
group most adversely affected by new technology. In the 
process of office automation women performing clerical 
tasks have found their skills redundant and their jobs in 
jeopardy. This is clearly a cause for concern, since the pace 
of technological and organizational change is unlikely to 
slow markedly in the coming years and since, in addition, 
clerical work is still the largest source of female employ­ 
ment. 

The two cases in this chapter describe the introduction 
of new technologies in federal government office settings 
staffed mainly by women. The cases illustrate two differ­ 
ent processes of adaptation to new technologies. In the first 
case, adaptation was preceded by extensive strategic plan­ 
ning for a nation-wide project; in the other case, new tech­ 
nology was implemented rapidly and intensive training 
programs were designed to meet the needs of the moment. 

No attempt is made here to compare the relative effi­ 
ciency of each approach to change; rather, we are interested 
in reporting two different situations where technical inno­ 
vation can improve the service to the public as well as pro­ 
vide opportunities for professional mobility and new posi­ 
tions through internal transfer. More specifically, we are 
reporting how aspects such as planning, training, new re­ 
sponsibilities, and surplus personnel are handled. 

It is important to note, however, that these results con­ 
cern only those employees with "permanent" positions at 
the time the changes took place. "Temporary" and "con­ 
tract" employees lost their jobs when their positions were 
abolished as a result of new work methods and accompa­ 
nying budget cuts. 

Choice of Organizations 

Our criteria led us to choose two departments of quite 
dissimilar size and mandate. We were looking for situations 
where a recent technological innovation had reduced staff, 
where women had borne the brunt of these changes, and 
where organizati, In.:!1 restructuring had been closely tied to 
the technological ir.novation. 

The On-Line System at 
Employment and Immigration Canada 

One of the responsibilities of EIC is the administration 
of applications for unemployment insurance benefits. The 
services available to Canada's unemployed have changed 
over the years as unemployment has reached high and per­ 
sistent levels. In order to improve service while reducing 
both administrative and social costs stemming from admin­ 
istrative delays, the solution adopted was the automation 
of benefit application processing. 

The Insurance On-Line System (IOLS) is a computer­ 
ized system for processing applications for unemployment 
insurance benefits. Each Canada Employment Centre (CEC) 
has one or more video-display terminals (VDT) linked to a 
regional computer centre by telecommunication lines. The 
information for each application is entered directly at the 
terminal and transmitted to the central computer for file 
storage. The file may be consulted and updated from the 
remote terminals. The role of the regional computer centre 
is to centralize information processing by accepting data, 
compiling statistical reports, and controlling payment 
vouchers submitted to the central cheque-issue system. 

The purpose of the IOLS was to provide better service 
to unemployment insurance recipients, facilitate file main­ 
tenance, improve control methods, reduce paperwork, fa­ 
cilitate data access, and reduce the number of requests for 
information. It was also designed to make it easier to share 
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information with other services, such as job search and other 
programs administered by EIC. The implementation strat­ 
egy was drawn up by a team of computer specialists. The 
task was to install 3,000 terminals in 600 offices across 
Canada. 

After a three-year pilot project, the department began its 
implementation of the IOLS across Canada in 1976. Since 
the administration process for application processing was 
made simpler by automation, and start-up costs were high, 
the Treasury Board (as the ultimate employer and admin­ 
istrator) was prompted to stipulate a reciprocal cut in person­ 
years. IOLS made possible the elimination of 430 person­ 
years (less than 2 per cent of the department's total work 
force) by the time the system was completely operational 
across Canada. The person-year reductions were allocated 
according to the size of population serviced by each region. 
The two most populous regions, Ontario and Quebec, were 
assigned the largest person-year reductions. These two re­ 
gions had to cut 122 person-years each, while the three other 
regions were required to reduce by 62 person-years each. 

Implementation in the Quebec Region 

The task was formidable: 90 employment centres were 
to be linked by means of almost 500 terminals, and over 
2,000 employees in all regions of Quebec had to be trained 
to use the system. Managers at all levels were involved right 
from the beginning, and the union was kept abreast of forth­ 
coming changes. 

In order to ensure that the new system was used as effi­ 
ciently as possible, it was decided to begin by training CEC 
directors in its use. This is a different approach than what 
is often reported in this type of case study. In many cases, 
the employees who will become the day-to-day users of the 
new technology are the only ones trained by either equip­ 
ment manufacturers or internal training personnel. In such 
cases, managers do not really understand how a system 
works and expect miracles after a short training period. 
Sometimes this situation even leads to poor evaluation of 
such an investment in equipment and training efforts. 

In this particular case, the training program was struc­ 
tured in such a way that eventually it reached all levels, 
from directors to the lowest clerical positions. At each centre 
a person was assigned as instructor for his or her colleagues. 
System maintenance responsibilities were given to another 
employee. This approach gave everyone the opportunity to 
learn how the system worked and encouraged cooperation 
among the various levels. Eight months later, the IOLS was 
up and running across Canada. 

Impact Assessment 

The most successful aspect of the new system was the 
expected improvement in the quality of service to benefi­ 
ciaries. The system increased the efficiency of everyone 
working in the employment centres. Reduction in errors 
during transmission meant that the time-consuming process 
of error correction between the regional centre and the CECs 
was minimized. As expected, the IOLS revolutionized work 
methods in the CECs. An internal study was conducted in 
1983 to examine how the new system had affected job 
content and, consequently, job classifications. 

In the CECs, the duties directly affected were forms 
management, data processing, and information requests. 
The services offered to beneficiaries did not change, but 
the methods of carrying them out did. VDTs replaced pens 
and pencils as the main work "tool." But because the use 
of the on-line system did not alter job classifications, posi­ 
tions remained at the same level. Although some new du­ 
ties appeared, such as system debugging and coordination, 
these were assigned to qualified technicians and not to cleri­ 
cal staff. 

While the IOLS made certain manual tasks easier, a study 
showed that CECs actually saw little change in their nor­ 
mal activities. Changes were more marked at the regional 
data-processing centre. From the standpoint of total employ­ 
ment, the duties of control and coordination would, in the 
end, partially offset the displacement impact on the "data­ 
collection" section. 

Staff cutbacks at the CECs were kept to a minimum. 
Permanent positions were not affected, though contract 
employee budgets were eliminated along with overtime 
costs during peak periods. Thus, about 90 casual employ­ 
ees, mainly women and students, were the first to be af­ 
fected by the IOLS's arrival in employment centres across 
the province. 

At the regional office's Computer Systems Division, all 
work connected with forms management and data entry 
gradually declined in relative importance. Without excep­ 
tion, all such positions had been occupied by keypunch 
operators or clerks, and the majority were women. But then 
when technical and computer activities in other sections 
were expanding, few of the women whose jobs had disap­ 
peared had the necessary background to move into these 
positions requiring high technical aptitudes. 

Over half of the 32 positions affected were held by tem­ 
porary employees. They left during 1985-86. Again, there 
were no layoffs among the penn anent positions. A small 



number of women quit on their own for personal reasons, 
and about a dozen others were relocated elsewhere in the 
organization. 

As discussed with one manager of this project, in some 
areas of the public service, work environment and organi­ 
zation structure are developed slowly over a long period of 
time. Before the advent of new computerized techniques, 
only fundamental changes to a department mandate or to 
the nature of the service itself could deeply modify the 
organization of such a large operational unit. With techno­ 
logical changes, however, staff allocated to routine jobs 
could, with training, move into other fields where a differ­ 
ent type of work presented new opportunities. Indeed, in 
this particular case, some transfers actually were made to a 
slightly higher level, offering better pay and possibilities 
to learn other skills. These opportunities contrasted sharply 
with the employees' previous "dead-end" jobs as data en­ 
try clerks. 

Employee Relations 

At a regional union-management meeting held when the 
project began, the feeling towards the IOLS project was very 
positive. Permanent positions were guaranteed and the 
emphasis was on the improved working conditions that 
would result from the introduction of the IOLS. No major 
labour relations problems were foreseen. The only issue 
raised by union representatives was the question of health 
and safety. Pregnant women working at VDTs should be 
able to apply for transfer to another position or could take 
annual leave, as provided for in the collective agreement. 

Electronic Publishing 

As the official statistical agency of the federal govern­ 
ment, Statistics Canada releases some 600 publications each 
year. The Publications Division is responsible for design­ 
ing, editing, printing, marketing, and distributing Statistics 
Canada's primary product - its publications. 

In the early 1980s, Statistics Canada embarked on a full 
cost-recovery program. The combination of this criterion 
and the publishing mandate of the Publications Division 
prompted the changes that would eventually revolutionize 
this work unit. Between 1983 and 1986 new "composition 
technology" was installed that greatly changed both the 
work environment and work methods of the employees as 
a whole. 

Electronic publishing equipment is an area where there 
have been some remarkable developments in the last few 
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years. These sophisticated devices have quickly left behind 
their word-processor origins to offer a host of capabilities 
related to design and publishing. The division availed it­ 
self of such techniques as laser printing, electronic photo­ 
composition, transmission of texts by integrated software 
packages, and creation of statistical tables and charts di­ 
rectly from the mainframe database. These new techniques 
made it possible for the division to increase its output while 
improving product quality. 

Management opted for an incremental approach to plan­ 
ning, keeping up with current technological developments 
as they occurred in order to ensure that the equipment being 
used was always leading edge. The fact that the employees 
(at most 200) were all in one location worked in favour of 
this approach. Because of the rapid pace of change, how­ 
ever, there were other problems, which are discussed later. 

The effect of the changes to the division's mandate and 
to its use of technology was to reduce the staff of the divi­ 
sion over a three-year period. In accordance with Statistics 
Canada's policy to redeploy affected employees internally, 
there were no layoffs. About 15 per cent of the original 
group of employees were transferred to other divisions of 
the agency. As at EIC, the remaining staff reductions were 
accomplished through attrition and non-renewal of tempo­ 
rary contracts. The majority of those who remained at the 
division changed from being word-processor operators to 
computerized photocomposition technicians. Desirable as 
it may be, occupational mobility of this kind is rarely seen 
in practice. 

On-the-Job Training 

In 1983, the manager in charge of the division's word­ 
processing personnel made a commitment to offer every­ 
one the chance to learn to operate the new equipment. She 
also wanted to open up new career opportunities for her 
staff by offering them a range of computer courses. Initially, 
the operators did not display much interest, apparently 
unaware of the extent of the changes to come, but also be­ 
cause there were rumours that "new machines" would even­ 
tually replace them. 

Whenever a new machine arrived, training courses were 
organized. It soon became clear that certain operators 
showed more talent than others for adapting to the new 
technologies. Those with particular ability in the visual 
conception of documents were assigned to expert teams. 
The general training strategy was modified. Those taking 
part were informed that, on the basis of aptitude, they would 
be either assigned to a team or returned to their previous 
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positions to await new training opportunities on machines 
better suited to their abilities. 

In this way, by offering a series of courses and by ro­ 
tating personnel, the division streamlined its production 
methods and trained its staff in state-of-the-art technology. 
For at least 40 word-processor operators this new technol­ 
ogy opened up new horizons. 

Since technological innovation involves fundamental 
alteration of production methods, it inevitably entails or­ 
ganizational change. In this instance, computerization led 
to a restructuring of the division. 

Major Organiuuionat Change 

The work environment changed radically. Work modules 
were created around the various pieces of equipment, each 
with its own organizational structure. This organization was 
quite different from the old system whereby operators were 
grouped in a "pool" and assigned their work by a supervi­ 
sor. Because job categories were similar, it was possible to 
rotate activities among modules, creating a multidisciplin­ 
ary resource base and allowing the staff to diversify their 
duties. Each module was independent and dealt directly with 
its clients (the divisions that had written the various publi­ 
cations). Each module also took responsibility for its own 
quality control. The adoption of a system of semi­ 
autonomous teams promoted cooperation between levels 
and fostered within each group a sense of belonging and a 
sense of commitment to the quality of the final product. 

As a result of this fundamental reorganization, some du­ 
ties were reclassified at higher levels with correspondingly 
higher wages. And if there is a "down side" to this particu­ 
lar story of adaptation to new technologies, it is that the 
question of classification has been a thorny one. An uncom­ 
fortable round of unfulfilled expectations, communications 
breakdowns, and failures to fully appreciate the nature and 
complexity of some of the new technologies and their func­ 
tions led to frustration for both operators and management. 
Grievances and appeals eventually gave way to recommen­ 
dations by a committee established by the Chief Statisti­ 
cian and the question of compositor's classification has 
recently been satisfactorily resolved. 

Employee Relations 

There was apparently no union involvement during the 
difficult process of adaptation experienced in the Publi­ 
cations Division. While regular meetings were held with 

union officials, the subject of technological change does not 
seem to have been an issue. The situation at the time of the 
survey, however, was a bit tense, due to administrative 
problems that often occur when changes take place in a short 
period of time. As mentioned earlier, some positions were 
reclassified to higher levels. Once this reclassification was 
approved by personnel management, the new positions were 
to be filled by a competition process. Employees would 
have preferred a simpler way of accessing to those higher­ 
paid levels and felt uneasy about the competition process. 
Management thought that everything would revert to nor­ 
mal once this "administrative" operation was over. 

Survey of Worker Opinion 

Now that we have looked at the different approaches to 
technological changes observed in the two departments, 
what do we know about the opinions of the women involved 
in these changes? A survey of 70 women was done in 1986 
by means of a questionnaire. 

These two examples are interesting in the sense that the 
consequences of the changes were viewed positively by the 
vast majority of workers concerned. Unfortunately, it was 
not possible to contact the workers who had left the organi­ 
zations involved, so that only the opinion of those who had 
managed to keep their jobs is represented here. 

The respondents were grouped by type of adaptation: 
learning the new technology and getting upgraded (40 word­ 
processing operations at Statistics Canada); being relocated 
with or without higher work status; and duties changed (30 
others at EIC). 

The group of respondents was quite homogeneous. More 
than seven out of every 10 people surveyed were under 40 
years of age. The same proportion had labour-market ex­ 
perience of between six and 20 years in the federal public 
service. Over half of the respondents had completed sec­ 
ondary school, and almost 30 per cent had some postsec­ 
ondary education. Annual wages for 80 per cent of the 
sample fell into the $17,700-$28,000 range in 1985. Nearly 
7 out of 10 had, within the previous two years, taken at least 
one training course. 

Survey results indicated that, overall, the degree of job 
satisfaction was quite high. Several respondents noted that 
the "interesting nature of the work" and their "opportunity 
to make full use of abilities and skills" had improved as a 
result of the innovation. Most respondents felt that their 
"control over work scheduling" was good after the change, 
although a small group thought this aspect had deteriorated. 



Overall, in terms of new job content, most women were 
happy with the technological changes that had taken place 
and with the new positions that some had been assigned. A 
study done in the private sector within the Montréal area 
had come to very similar results. 

A fourth criterion of job satisfaction, "opportunities for 
promotion," yielded more mixed results. Half the people 
working with the new technology in the Publications Divi­ 
sion felt that opportunities of this nature did not exist ei­ 
ther before or after the change. Most of those who had re­ 
ceived promotions gave this criterion a higher rating. 
Clearly, improved status (together with higher wages) is tied 
to re-evaluation of duties and not to technology. Office 
workers in this survey felt that technology was now a fact 
of life. They stated that, in order to retain their jobs, it was 
important to become familiar with technology, but that they 
did not feel that such knowledge was a factor in promotion. 

Finally, although technological change is often cited as 
an isolating factor, our results do not bear out this conclu­ 
sion. Survey responses indicate that the change did not al­ 
ter the respondents' contacts with other employees; most 
felt that communications remained good. It is interesting 
to note that respondents who had taken more than one train­ 
ing course reported a higher level of job satisfaction. 

Lessons from the Cases 

The main lesson from these two stories is that even in a 
work environment that is traditionally considered to be less 
inherently "innovative" than establishments in the private 
sector, technological change may provide the opportunity 
to make innovative decisions about organizational design 
and human-resources management. The reallocation of staff 
to more interesting positions and the profound organiza­ 
tional change of one division from a "pool" to semi­ 
autonomous teamwork are two notable innovative tech­ 
niques in office management. Recognition of the technical 
skills acquired by the group of word-processor operators is 
also an illustration that technology can provide higher pay­ 
ing jobs for women who are offered and are willing to take 
the appropriate training. 

Lessons for the Future 

EIC computer experts are continually striving to improve 
the system. No further job cutbacks as a direct result of 
technology are foreseen by management. Any that do occur 
will stem from the government's desire to reduce public 
administration budgets. 
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Management's concerns about future cutbacks are tied 
to the future of the Public Service Commission as a whole, 
where the work force will inevitably grow older as the flow 
of new entries slackens. Concerns have been raised that 
there will be a "hardening of the arteries" for lack of new 
blood entering this vast organization. Some divisions, which 
up to now have been very dynamic because of efforts by 
young administrators and technicians to develop innova­ 
tive work methods, run the risk of losing sight of this sense 
of renewal because of scheduled budget restrictions. 

As for the women affected by recent changes, will they 
ever have to go through such an experience again? Higher­ 
level positions will undoubtedly remain out of reach, espe­ 
cially if the hierarchy closes up and loses its flexibility. One 
manager stated that as long as the Unemployment Insur­ 
ance Act remains as complicated as it now is, a large num­ 
ber of clerks will be required to keep it operating smoothly. 

Management at Statistics Canada's Publications Division 
intends to continue its efforts to increase productivity and 
improve production quality. 

Our interviewees did not feel that technology would lead 
to staff reductions in the future because of the diverse na­ 
ture of the services offered; it would be difficult to make 
further cuts without endangering the quality of service. 
Since there are no longer any contract employees, staff 
would have to be reassigned. Would experience gained in 
the divisions be useful elsewhere? Again according to 
management, knowledge of integrated database communi­ 
cations systems would be considered an asset anywhere in 
the agency and, in fact, in any department. 

Conclusion 

These two studies, while on the surface quite different in 
terms of their implementation, training, and personnel plans, 
have several points in common. In both cases decisions were 
made by management. Union representatives were kept 
abreast of the changes, but their role was limited to ensuring 
that permanent positions were not lost and that health and 
safety concerns related to pregnant VDT operators were 
addressed. Thus the situation resembles what happens in 
private firms of similar size. 

These two examples also serve to demonstrate that when 
new technology replaces a number of older duties, other 
sections of the organization may benefit from the experi­ 
ence of displaced employees. This type of change may even 
bring opportunities to many employees to leave dead-end 
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jobs for more challenging ones that they might never have 
contemplated. 

Commitment to permanent staff on the part of the em­ 
ployer is, in our view, a desirable human-resource strategy; 
however, it highlights the relative job insecurity of those 

outside the protected group. So-called "contingent" work­ 
ers - term, contract, and part-time employees, for example - 
occupy a growing proportion of employment in the federal 
public service and elsewhere. Since many of those work­ 
ers are women, legitimate concerns remain about the im­ 
pact of technological change on the female labour force. 



For such reasons TRIUMF would have made a fascinating 
case in itself: a world-class Canadian facility, jointly man­ 
aged by four western universities, funded by the National 
Research Council (NRC), TRIUMF hosts international 
research efforts that are pushing back the frontiers of sub­ 
atomic science while pioneering the application of cyclotron 
beams to medical research. 

10 Breaking Down the Barriers: Technologies for the Disabled 

The specific story on which this chapter is based has many 
of the familiar themes of the high-tech world: the tireless, 
dedicated visionary single-mindedly applying technologies 
to a perceived need; the never-ending search for funds; and 
the struggle to convince a variety of agencies and individ­ 
uals of the viability of the projects. More generally, how­ 
ever, it is about the adaptation and use of new technologies 
to enhance the self-sufficiency and quality of life of the 
disabled, facilitate their access to educational opportunities, 
and improve their employment prospects. 

The Story 

Perched on the walk-way high above the giant cyclotron, 
I clutched the metal handrail as Bill Cameron talked of 
experiments in subatomic research involving beams of 
pions, muons, protons, and neutrons. Housed at the TRIUMF 
complex on the campus of the University of British 
Columbia, the cyclotron accelerates negatively charged 
hydrogen ions to 225,000 kilometres per second or 75 per 
cent of the speed of light. The speeding particles are then 
directed along "beam-lines" to experimental stations situ­ 
ated in two large experimental halls. In the Meson Hall, 
the beam of particles bombards a target of carbon atoms to 
produce infinitesimally short-lived particles called mesons. 
The TRIUMF cyclotron is the largest in the world, and its 
intense beams of particles facilitate path-breaking research 
into the structure of matter - the basic building blocks of 
nature. 

This aptly named Canadian research establishment has 
had a hand in many global advances in pure science but 
has, in addition, mounted a variety of exciting applied pro­ 
grams. While pure research experiments continue uninter­ 
rupted, beam time is borrowed to develop biomedical re­ 
search tools such as: 

• the Positron Emission Tonograph (pET) scan for the 
painless examination of the brain of a comfortable, con­ 
scious, and alert patient; and 

• the treatment of cancer with pion beams that concen­ 
trate the cell-killing power of the radiation more selectively 
than conventional methods, and thus reduce inimical effects 
on healthy tissue surrounding the tumour. 

But it turns out that there is a case within the case. For 
Cameron's scientific skills have been directed not only to 
his "regular" job involving the use of robotics in the re­ 
mote handling of a variety of service functions for the cyclo­ 
tron. In recent years, he has devoted most of his spare time 
and energy to the use of technology to serve the disabled. 
Confronted in 1982 with the challenge of somehow help­ 
ing a bright young student completely paralysed in a tragic 
automobile accident, he has experimented continuously to 
modify existing technologies for the disabled. For example, 
while the crash victim, Neil Squire, began to learn Morse 
code, Cameron worked on the modification of a ham-radio 
Morse translator to hook up to an Apple computer. Mean­ 
while, he experimented with various kinds of oral controls 
such as "sip-and-puff' devices and a tongue switch. With 
the help of the Morse code, Neil was able to emulate a 
computer keyboard for word processing. With a further 
modification he could play computer games. 

Having seen the potential to transform the lives of the 
severely disabled, Cameron and his associates became ob­ 
sessed with the idea of extending the range of assistance to 
those whose lives are otherwise all but written off. To pro­ 
vide a focus, the dedicated bunch of volunteers decided to 
form a charitable foundation in the name of Neil Squire, 
who had finally succumbed to his massive injuries in 1984. 

Two important projects resulted. One was a program 
called "Computer Comfort" for persons with disabilities of 
varying severity in intensive care units. Computer science 
students were recruited and, with Cameron's devices and a 
sympathetic therapist at a Victoria hospital, they began to 
teach the patients how to use the computer. 

Following those early beginnings, Bill Cameron crossed 
the country explaining the program. By April 1986, some 
48 students were working in hospitals in various parts of 
Canada, supervised by hospital staff, under the auspices of 
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the Neil Squire Foundation (NSF), which now enjoyed the 
services of a physiotherapist, an occupational therapist, and 
a speech pathologist. To date, over 150 instructors have in­ 
troduced computers to more than 3,000 disabled adults in 
more than 65 extended care facilities, rehabilitation centres, 
and acute care hospitals, community homes, and private 
residences, right across Canada. 

The second major initiative is in the field of medical 
robotics - something of a departure from the beam-line 
robots for remote handling of cyclotron servicing. Assess­ 
ing the state of the art at a Stanford University conference 
in 1982, Cameron concluded that much of the relevant re­ 
search was being done in isolated academic environments 
with limited communication of information and scarcely any 
transfer of technology. Cameron could not just wait for 
something to happen. By summer 1982, he and his col­ 
leagues were considering the specifications and criteria to 
be incorporated in the design of a medical robot arm. 

With the help of a number of severely disabled people, 
the designers developed a "wish list," incorporating a range 
of tasks that the disabled would like to perform for them­ 
selves. These included such seemingly simple - but to them 
frustratingly unattainable - operations as picking up play­ 
ing cards or turning the pages of a book. Several women 
described the frustration of wanting to look their best for 
the visit of a friend or relative and being unable to put on 
lipstick. Men missed the ability to shave themselves. So 
these were some of the abilities that the proposed robot ann 
should try to incorporate, along with convenient table-top 
mounting. The team then identified the relevant zones of 
work for the robot, the associated geometry, and reason­ 
able cost guidelines for the finished product. There then 
remained the perennial question of funding. 

Initial efforts to get backing from the regular funding 
agencies were unsuccessful. There thus began the now­ 
familiar process of "beg, steal, and borrow," supported by 
an infectious enthusiasm. Though not officially sanctioned, 
Cameron's project enjoyed TRIUMF's tolerant blind eye and 
the help of summer and co-op students. One enthusiastic 
contributor was disabled PhD student Gary Birch who, as 
part of his senior laboratory project in electrical engineer­ 
ing at UBC, designed the controller for the robot arm. 

The work of Cameron and his associates has come a long 
way since those days. A grant from the NRC helped the 
Computer Comfort Program and Health and Welfare 
Canada has funded the Robotic Arm project. In a parti­ 
cularly interesting development, the NSF helped dem­ 
onstrate computer applications for the disabled at a special 
activities week at Expo 86. This was brought about in a 

characteristically Cameronesque way. Having heard about 
special events week at Expo, Cameron and the NSF decided 
this was a way not only to let the world know about his 
important work, but also to excite the funding agencies. 
They first secured a grant from Supply and Services Canada 
to make a video on the application of new technologies for 
the disabled. This helped them to make a very persuasive 
pitch to IBM for the donation of computers. A dozen videos 
sent to the federal department of employment (including 
one to then minister Flora MacDonald) secured the neces­ 
sary funding to fly 20 disabled persons from various parts 
of the country to demonstrate the robotics and computer 
applications at Expo. 

On 8 June 1987, the federal government announced sup­ 
port of $3.4 million over three years for the Neil Squire 
Foundation. Funded by the Innovations Program of the 
Canadian Jobs Strategy, the project's objective is to dem­ 
onstrate that severely disabled individuals can become ac­ 
tive labour force participants when assisted by appropriate 
technological devices. 

The Project "Removing the Barriers" is intended to make the 
participants computer literate and trained in the use of spe­ 
cially adapted computerized communications aids. A spin­ 
off effect of the training will be the opportunity for disabled 
persons to become integrated into college programs as an 
alternative or prerequisite to employment. 

But it has not been a straightforward project. First, offi­ 
cial recognition, sanction, and support from TRIUMF were 
slow in coming. Most importantly, funding agencies have 
a bewildering array of criteria and jurisdictions. Were the 
development and modification of technologies eligible for 
federal government assistance under the NRC's Industrial 
Research Assistance Program (lRAP), for example? And 
for how long? Would Computer Comfort fit under the EIC's 
National Training Act? Are the provinces responsible for 
the remedial education that some patients need before 
computer literacy can be acquired? What are the respec­ 
tive roles and responsibilities of the hospital and medical 
systems? Or the welfare services on which many disabled 
persons rely? And how does one accurately assess the 
number of disabled persons when official statistics are lack­ 
ing? These are just a few of the conundrums faced by the 
NSF. But the most important, as always, is money. 

The story of Bill Cameron and Neil Squire is just one 
illustration of countless Canadian efforts to improve the 
lives of individuals with varying degrees of disability. In 
some cases, innovations permit them to communicate and 
perform simple personal tasks; in other cases, the technolo­ 
gies liberate them from institutional care; and in still others, 
they help people to enter the work force. How significant 



are these developments? What are the technologies 
involved? What are the problems and the prospects? 

Numbers and Costs 

A recent Statistics Canada survey, concluded in 1983- 
84, shows 2.4 million Canadian adults reporting some level 
of disability - 12.8 per cent of the population over 15 years 
of age. Of this group, 14 per cent were classified as having 
major disability; 23 per cent, moderate disability; and 54 per 
cent, some disability. The remaining 9 per cent were la­ 
belled "degree of disability unknown." The classifications 
are based upon 19 screening questions. Respondents were 
considered disabled if they had trouble performing one or 
more of 17 activities of daily living (such as walking up 
and down the stairs); or if they experienced a limitation in 
the kind and amount of activity they could perform at home, 
at work, or at school because of a long-term physical con­ 
dition or health problems; or if they had a mental handi­ 
cap. 

There are three broad categories of disability: mental ill­ 
ness, mental retardation, and physical disability. Physical 
disabilities may range from vision or hearing impairment 
through various degrees of dysfunction associated with such 
diseases as multiple sclerosis, muscular dystrophy, and ar­ 
thritis (to name but a few). All age groups are affected, 
though the predominance of various types of disability var­ 
ies with age, and the overall incidence of disability in the 
population increases with age. 

From the standpoint of economic cost, two manifestations 
of disability are important. In the extreme case is the inabil­ 
ity to attend to one's personal needs, which has traditionally 
entailed institutionalization. A second serious consequence 
is the inability to work and be financially independent. In 
many cases, this has necessitated some form of income­ 
support program. 

The individual, psychic costs of mental and physical 
handicap are inestimable, as are the emotional burdens 
borne by the individual's friends and family. Clearly, there 
are also enormous financial costs involved. From the stand­ 
point of public finance, for example, three major elements 
of cost may be distinguished. 

First is the cost of institutional care. Over one quarter of 
a million people reside either in long-term care institutions 
or in chronic care beds in hospitals across Canada. Accord­ 
ing to estimates by Dr. David Symington of Queen's 
University's Department of Rehabilitation Medicine, this 
represents about 1 per cent of the population and is the high­ 
est ratio of institutionalized persons in the developed world. 
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Second, there is a complex array of income-support pay­ 
ments such as Workers' Compensation, public and private 
disability pensions, allowances, and insurance payments. 
When such costs are added to the costs of institutional care, 
Symington's conservative estimate of the total cost of handi­ 
cap in Canada exceeds $20 billion per year. 

Third, there is the social output (and individual income) 
forgone because of the low employment and labour-force 
participation rates of the disabled. Recent figures show that 
the unemployment ratios of the disabled and non-disabled 
populations do not diverge greatly, although the rates for 
the disabled are clearly higher. But the major labour-market 
costs of disability show up in the considerably lower labour­ 
force participation and employment rates of the disabled 
population. 

These enormous social costs, plus the incalculable psy­ 
chic burden of disability, are the target for programs of 
rehabilitation. 

The Goals of Rehabilitation 

To reduce the social costs of disability, certain initiatives 
are essential. First, to ensure that all disabled persons have 
the opportunity to achieve maximum independence, a 
comprehensive and integrated system of rehabilitation and 
community support services is required. Rehabilitation af­ 
fords many disabled persons freedom from institutional care 
and prospects of employment - prospects which can be 
greatly enhanced by new technologies. But while gains are 
being made with particular individuals or areas of disabil­ 
ity, other groups and individuals are missing out. 

Thus the efforts of the scores of voluntary organizations, 
associations, institutions, and government programs desper­ 
ately require coordination. For example, the efforts of or­ 
ganizations such as the Canadian Rehabilitation Council for 
the Disabled (CRCD), the Coalition of Provincial Organi­ 
zations for the Handicapped (COPOH), and the Canadian 
Council on Rehabilitation must be meshed with scores of 
provincial government programs such as those of the Voca­ 
tional Rehabilitation Services Branch of the Ontario Min­ 
istry of Community and Social Services, as well as federal 
initiatives like Health and Welfare Canada's Vocational Re­ 
habilitation Program, the activities of the Disabled Persons 
Secretariat at the Secretary of State, and the opportunities 
afforded by the Canadian Jobs Strategy at the CEle. These, 
in tum, must be coordinated with the work of scores of 
voluntary organizations such as the March of Dimes, the 
Multiple Sclerosis Society of Canada, and the Canadian Na­ 
tional Institute for the Blind (CNIB), myriad rehabilitation 
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centres like Calgary's Walter Dinsdale Centre for the 
Physically Disabled, and the developers and distributors of 
technological aids such as the NRC's Rehabilitation Tech­ 
nology Unit, Technical Aids and Systems for the Handi­ 
capped (T ASH) Inc., and Designing Aids for Disabled 
Adults (DADA). More specifically, rehabilitation services 
and community support services (including accessible hous­ 
ing, transportation, and home-care support) must be de­ 
signed to be mutually supportive. The potential of even the 
most exciting technical aids may be thwarted by the absence 
of the necessary support services. Conversely, the efforts 
of caring and dedicated community support can be frustrated 
by the inability to acquire the most efficient technological 
aids. 

The development of a coordinated action strategy has 
been a major aim of the NRC's Associate Committee on 
R&D for Rehabilitation of the Disabled. With the support 
of such organizations as the CRCD, the COPOH, the Ca­ 
nadian Council on Social Development (CCSD), and the 
Ontario Advisory Council on the Disabled and Handicapped 
(OACDH), the committee has proposed highly specific tar­ 
gets that include: 

• a reduction in the need for institutional care beds by 
30 per cent in the next decade; and 

• a reduction in disabled people's unemployment rates 
to the national average in the same period. 

The action strategy then calls for a variety of initiatives 
to pursue these goals, such as improved: 

• research into handicap and rehabilitation; 

• programs for prevention of disability and handicap; 

• application of new technologies for the handicapped; 
and 

• community service and other support programs. 

Clearly, all of these ingredients are required for success. 
But in keeping with our major theme, of course, we con­ 
centrate on the potential of the new technologies. 

MOM, DADA and Other Members of 
the High-Tech Family 

The ultimate aims of rehabilitation are an improved qual­ 
ity of life and increased independence and self-sufficiency 
for the disabled at a lower cost to society. Innovative ap­ 
proaches can unlock important supplies of much-needed 
skills for the unfolding information economy. 

In this context the fundamental generic technology 
consists of Environmental Control Systems (ENCOS), which 
permit independent control of immediate surroundings such 
as lights, radio, TV, computer, stereo, telephone, door locks, 
and so on. They enhance environmental control at home, 
in school, and at work. In the hospital setting, they provide 
security, communication, and comfort while promoting 
independence and reducing the nursing care required. 

The cost of a multifunction ENCOS including installation, 
training, and maintenance could easily exceed $5,000. But 
benefits may include tangible income gains, reduced atten­ 
dant care, and improved individual services, as well as in­ 
tangible improvements in quality of life and decreased 
anxiety and tension in family and attendants. 

A specific aspect of the general ENCOS concept is the 
robotic arm described earlier. Following the consultations 
with disabled people to develop a wish-list of self-help ac­ 
tivities, Bill Cameron and his colleagues at the Neil Squire 
Foundation have taken the arm from the design stage 
through extensive testing, and, at time of writing, the first 
installation in an extended-care environment in Vancouver 
is imminent. 

The arm, nicknamed MOM (for manipulative obedient 
machine) is mounted at a work station and, in addition to 
personal-care functions such as shaving with an electric 
razor and applying make-up, can perform such business task 
as: 

• picking up a manual from a bookshelf and placing it 
in front of the user; 

• turning pages; and 

• loading a diskette. 

The basic design criteria for MOM were low cost, reli­ 
ability, safety, and ease of use. Using only readily available 
standard components, rather than starting with a commercial 
arm, the engineers have sacrificed some performance char­ 
acteristics (like speed) to keep the cost comparable to that 
of an electric wheel chair. Safety is paramount for a machine 
designed to touch human beings, and the NSF engineers 
have built in a variety of continuous monitoring safeguards 
and simple and instantaneous cancel or abort functions. 

The arm can be driven by most home computers. Dis­ 
abled persons may use their usual interface with the com­ 
puter - a puff-and-sip switch, for example, or voice recog­ 
nition - to issue commands. 



MOM can be "taught" or programmed to perform a 
certain operation by taking the robot by its gripper and 
actually leading it through the required sequence of motions. 
The computer "learns" the moves and the arm reproduces 
them perfectly. It even changes its own gripper for special 
tasks (such as the delicate job of turning pages)! Good for 
MOM; now meet DADA 

Designing Aids for Disabled Adults (DADA) began of­ 
ficial operation in May 1985 with the objectives of: 

• researching and developing low-cost technical aids for 
the disabled; 

• training the disabled, then families and support pro­ 
fessionals, in the use of technological aids; and 

• encouraging the engineering and computer science 
communities to get involved in socially beneficial applica­ 
tions of technology. 

One of DADA's many outstanding achievements has 
been the development of PC A.LD. (alternative input de­ 
vice). While IBM technology has dominated most business 
settings, disabled people requiring special input devices had 
hitherto been limited to Apple products. 

With the support of various financial backers including 
the Ontario government's Applied Program Technology 
Unit, DADA's team worked for five months in coopera­ 
tion with IBM technicians. Then, through a generous manu­ 
facturing arrangement with Automation Engineering Asso­ 
ciates, PC ALD. became commercially available in 1987. 
For just over $200, one can obtain a unit that connects to 
the parallel port of a personal computer and will function 
with IBM's PC, XT, and AT, and most IBM compatibles. 
The user simply has to plug in the device, load the PC A.LD. 
software, and then load whatever other software program 
is to be run. l Clearly, technologies like MOM and the PC ALD. 
improve the prospects for personal and financial inde­ 
pendence of the disabled. They also open up for employers 
an additional supply of skills. Such developments and their 
application are the aim of more than 100 organizations 
across Canada. One of the largest is Toronto's MacMillan 
Medical Centre, a special rehabilitation hospital and school 
serving physically disabled children and young adults. Its 
Rehabilitation Engineering and Research departments under 
the direction of Dr. Morris ("Mickey") Milner are justly 
renowned for their contributions to the rehabilitation of 
young people in this country. Less glamorous than MOM 
but no less important are the host of devices, software 
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programs, and databases. Perusal of the catalogue of TASH 
Inc. or the Regenesis Development Corporation reveals 
dozens of such aids, from switches to keyboards, from 
joysticks to ENCOS. What is fascinating, however, is the 
process by which the technologies are developed and 
applied. Two examples illustrate the increasing quest for a 
better solution. 

The first concerns a disabled analyst in a government 
department who wanted to use the Symphony spreadsheet 
program on his IBM computer. His dilemma was that, 
though he could enter information by pressing one key at a 
time with the rubber tip of a pencil, he could not press two 
or three keys simultaneously, as Symphony requires. Now, 
with the aid of a short "program within the program" de­ 
veloped by an enthusiastic colleague, the analyst can use 
Symphony with only sequential key strokes. 

The second is the story of a clever young disabled data 
analyst who worked for Systemhouse using a mouthstick 
to operate his computer. Despite his knowledge and dedi­ 
cation, the process was slow and cumbersome. To help their 
employee match his work-rate to the speed of his mind, 
Systemhouse sought a new technological solution. In coop­ 
eration with IBM and the provincial government, System­ 
house added an audio recognition unit to the micro computer 
to recognize and respond to his vocal commands. He was 
then able to operate the computer as fast as he could talk. 

To be successful, of course, technologies must reach the 
people. In this regard, one outstanding Canadian example 
is the forementioned T ASH organization. Established by 
the NRC in 1979, TASH facilitates the transformation of 
rehabilitation devices from the research and development 
stage to the marketplace. With funding and R&D support 
from the NRC, the company concentrates on production and 
marketing and is a unique illustration of cooperation be­ 
tween the government research, voluntary, and business 
sectors in the high-tech field. The Neil Squire Foundation's 
Rehabilitation Research and Development Network (RRAD­ 
NET) initiative is also designed to address this need. To pro­ 
mote awareness of current research and development proj­ 
ects that will improve the quality of life for the disabled, 
the NSF 

• publishes a monthly bulletin listing innovative proj­ 
ects involving technology to benefit the disabled; and 

• provides an information retrieval service that offers 
free searches of appropriate database systems containing 
information on technical devices and services. 

Another example is Kitchener-Waterloo's Physically 
Handicapped Information Resource Service on Technology 
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(Pmasr) LINK Program. It gives disabled individuals an 
opportunity for hands-on computer experience and up-to­ 
date information on computers and technical aids and 
devices, and is a good example of federal-provincial­ 
municipal support. 

Computer-based technology is also providing the disabled 
with valuable labour-market information. For example, the 
CNIB maintains an electronic bulletin board of over 500 
occupations held by the blind and visually impaired. 
Employment-related information for the disabled is avail­ 
able through the networks of the Disability Information 
Services of Canada, operating out of the University of 
Calgary under the direction of the Secretary of State. 

Of particular importance is the federal government's 
explicit recognition in 1987 of the need for a nationwide 
system to provide employers with information concerning 
employment of the disabled. The Social Services Branch 
of Health and Welfare Canada is carefully evaluating the 
U.S. Job Accommodation Network (JAN), which has a toll­ 
free number that companies can call for information and 
consultation. A human factors consultant discusses the 
employer's needs and concerns. Then a computer search 
provides suggested "accommodations" based on data con­ 
cerning the functional requirements of the job, the func­ 
tionallimitations of the worker, and environmental factors. 
The service is free, and the accommodations themselves 
need not always be expensive, either. Here are some ac­ 
commodations described by a major insurance company: 

• Providing a drafting table, page turner, and pressure­ 
sensitive tape recorder for a sales agent paralysed from a 
broken neck ($300). 

• Renting a headset phone that allows a policyholder 
with cerebral palsy to write while talking ($6.01 per month). 

• Supplying a telephone amplifier for a computer pro­ 
grammer with a hearing impairment ($56). 

• Enlarging toilet facilities and installing a handrail for 
wheel-chair-bound employees ($500). 

• Removing turnstiles in the cafeteria and installing 
lighter weight doors - as part of a general renovation - and 
having the cafeteria deliver lunch to a payroll technician 
disabled from polio ($40 per month). 

A centralized, Canadian JAN-like system, especially if 
coordinated with other related databases of the kind we have 
described, could be of powerful assistance to the employ­ 
ment of the disabled. 

Conclusion 

This chapter has concentrated on a narrow range of the 
many technologies, programs, and organizations in Canada 
that enrich the lives of the physically disabled. Other seg­ 
ments of the disabled population, the hearing- or vision­ 
impaired, or those with mental disorders of various kinds 
are served by other technologies. 

Technological applications are not a panacea, but they 
do hold out the prospect of addressing in a positive way a 
major social problem. Experience suggests that progress will 
be slow: time is required to pass from the design stage to 
implementation; funding is uncertain; and the daunting ar­ 
ray of organizations and government agencies at various 
levels poses major problems of communication and coor­ 
dination. 

On a more positive note, however, we have seen the po­ 
tential for success when energetic innovators pursue chal­ 
lenging goals and that, when the will exists, individuals, 
governments, and industry are capable of working together 
to overcome obstacles. The chapter clearly illustrates how 
technological innovation can enhance human-resource 
development and serve the interests of individuals, employ­ 
ers, and society at large. 
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