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Editor's Note

Greg Mason,
Editor,
Western Economic Review.

A1l of .the articles appearing in this issue of the Western Economic Re-
view were presented at the Transitions to Work Conference, convened by the
Institute for Social and Economic Research, held on May 9 and 10, 1985 in
Winnipeg.

The sub-themes of the Conference encompassed technological changes, so-
cio-economic and cultural factors, women and transitions to work, the role
of business and labour, vocational choice, schools and counselling, special
training programs and adult education and research priorities.

The Institute wishes to acknowledge the assistance of the Science Coun-
cil of Canada in the preparation of the papers, "Education, Social Mobility
and the Challenge of Technological Change," and 'The Work Force Transition
to New Computer Technologies: Changes in Skills and Quality of Work Life."

A1l of the Conference proceedings, including these articles, will be
published in late summer 1985 as a monograph, subject to final revision by
the respective authors. For more information, and to place advance orders,
contact:

Institute for Social and Economic Research
Faculty of Arts

300 Fietcher Argue Building

University of Manitoba

Winnipeg, Manitoba

R3T 2N2
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Can Government-Sponsored Training
Reduce Unemployment in Canada?

Wayne Simpson,
Department of Economics,
University of Manitoba.

2.1 INTROBUCT I ON

Canada has, at least temporarily,

brought inflation to its knees if
not delivered a knockout blow.
While inflation remained a visibly

dangerous foe, high unemployment ap-
peared to be an acceptable temporary
price to pay to conquer it. Now
that inflation has settled down to a
persistent four per cent, however,
people have clearly become impatient
with the enduring high unemployment

rates deemed necessary to keep it
there.

Opinion polls keeps reminding us
that the historically high rate of

unemployment now weighs heaviest on
the public mind. Not since the
Great Depression, and certainly not
since modern unemployment data has
been collected, have unemployment
rates exceeded 11 percent. Worse,
government projections of a rapid
decline in the unemployment rate to
the five, six, oOr even seven per
cent range are not forthcoming (De-
partment of Finance, 1984). |If per-
sistently high unemployment over the
next decade is not one of the major

questions on the minds of govern-
ments and economists these days, it
should be.

There are two major views

Western Economic Review, Vol.

L, No.

concerning the cause of the unem-
ployment problem. One view is that
the economy is suffering from inade-
quate aggregate demand and all that
is required is a good Keynesian dose
of monetary or fiscal stimulus
(e.g., Kaliski, 198L4). Since the
federal deficit is giving some peo-
ple jitters (most importantly people
in the financial community), the
preferred course would appear to be
a reduction in the deficit and a
dramatic lowering of interest rates.
If Keynesian macroeconomic manage-
ment still works, it should be pos-
sible by this approach to achieve
full employment, or the so-called
natural rate of unemployment, fairly
quickly (say, within two years given
the lags in the transmission of mon-
etary policy). Why then are fore-
casts of the course of unemployment
so pessimistic, since they envisage
nine or ten per cent to 19907

This question brings us to the
second proposed cause of higher un-
employment, a higher natural rate.

|f there is a central message in the
macroeconomic {or monetarist) revo-
lution of the 1970s, it is that

there may be limits to the amount of
unemployment that may be eliminated
by simply easing interest rates or
increasing the federal deficit.

2, July 1985 [ISSN 0715-L4577]



Once the natural rate of unemploy-
ment is reached, further stimulus
will only reduce unemplioyment tempo-
rarily and at the cost of inflation,
unless structural defects in the
economy are dealt with or fortui-

tously disappear on their own.
the natural rate has been reached,
policies aimed at increasing the
aggregate supply of goods, or poten-
tial G.N.P., are the only policies
which can permit the unemployment
rate to be Jowered without infla-
tionary consequences. From the
standpoint of the labour market,
this places more emphasis on govern-
ment training policy to reduce unem-
ployment than has existed hereto-
fore.

The emphasis on training policy
to reduce unemployment rests on the
contention that there are widespread
labour market imbalances in the Can-
adian economy. In short, this means
that there are widespread shortages
of skills in demand in various parts
of the country amidst obvious sur-
pluses of other skills not in de-
mand. Moreover, the labour market
is seen to be sufficiently sluggish
that such imbalances are corrected
very slowly, if at all, leaving sub-
stantial scope for government inter-
vention to improve labour market
per formance. The Dodge Report on
tabour Market Development in the
1980s concludes:

Once

Throughout this Report, we
have argued that there is sig-
nificant potential for Canada
to increase output, productiv-
ity and employment through se-
lective labour market policies
to improve labour market ad-
justment. We have argued ...
that the functioning of the
economy could be improved by
selective redirection of de-
mand to markets of labour sur-
plus and by a reorientation of
federal training efforts to

Western Economic Review,

supply the skills that will be
required in the 1980s. Such
policies could facilitate ad-
justment in such a way as to
achieve significant increases
in output and employment while

reducing inflationary pres-

suresf1].

Thus greater emphasis is now be-
ing placed on effective training
policy to identify and fill labour
shortages as they arise. This em—

phasis probably accounts for what
appears to be the sacred budgetary
position of training programs while
social and other programs come under
careful scrutiny. }f unemployment
is the major public concern, then
spending on training programs to
lower the attainable or natural rate
of unemployment should be increased
and not cut.

From this vantage point, it would
appear to be useful to try to assess
the prospects for training policy to
lower the natural rate of unemploy-
ment. That is, assuming that the
right Jlevel of interest rates and
deficit spending can be achieved
over the next few years, can train-
ing policy be expected to lower the
unemployment rate significantly? |
must admit that | began this assess-—
ment with substantially more opti-
mism than its completion now permits
me to enjoy. My growing pessimism

arises from two major sources,
First, | see little evidence that
government, or anyone else for that
matter, understands the source of
labour market imbalances. It is
very difficult to devise effective
policies to combat an wunidentified

enemy. Secondly, | see little evi~-
dence that steps are being taken to
remedy our collective ignorance
about labour market imbalances. In
particular, | am sceptical of the
information base on . labour market
imbalances that s available to
evaluate training programs and to

Vol. 4, No. 2, July 1985 [ISSN 0715-4577]
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study the probiem.

2.2 WHAT DO WE REALLY KNOW ABOUT

IMBALANCES?

The concept of labour market
skill imbalances, or structural un-
employment, is not a new one. One
can trace its roots back as far as
Galbraith's ruminations on the prob-
lems of effective wage and price
control in World War [1[2]. Until
recently, however, imbalances had
not assumed the importance or urgen-
cy to economic policy that they now
bear. |t is perhaps not surprising,
therefore, that our thinking on this
complex subject remains quite forma-
tive and primitive.

What happens if skill imbalances
arise in the labour market? One
would expect wages to rise for those
skills in demand (where there are
excess vacancies) relative to those
skills in excess supply (where there
is high unemployment) . Such rela-
tive wage changes should continue
until workers are encouraged to un-
dertake training in those occupa-
tions whose skills are in demand.
Such reallocation will likely take
time and result in a temporarily
higher natural rate of unemploy-
ment[3]. The relevant question,
then, is whether there are imperfec-
tions in this labour market process
that can be addressed by training
policies. Specifically, are there
barriers to training, and thus bar-
riers to entry into skilled jobs in
demand, that can be identified and
rectified? | want to consider three
potential barriers to training com-
monly mentioned - namely, wage in-
flexibility, institutional inflexi~
bility, and inadequate information.

First, consider wage inflexibili-
ty. What might be the source or
sources of this inflexibility? Min-
imum wage legislation could discour-
age firms from hiring unskilled

workers, particularly young and in-
experienced workers, if the minimum
wage exceeded these workers' immedi-
ate value to the firm (i.e., before
training) . Firms would be better
off hiring workers that were already
trained, if available[4]. Similar-
ly, there is fairly conclusive evi-
dence that collective bargaining has
introduced some wage inflexibility.
The wages of unskilled union workers
are much higher than those of uns-
kiiled non-union workers such that
the wage differential between uns-
killed and skilled workers is much
smaller in wunion than non-union
firms on averagel5]. While this
protects the lowest-paid workers in
bargaining units, it also increases
the cost to firms of training uns-
killed workers just as the minimum
wage does. Firms will want to hire
skilled workers, whose wages have
fallen relative to unskilled workers
in the union, but will be unwilling
to train their own wunskilled work-
ers. This may open up opportunities
for skilled workers to move to the
best paying firms, but this "pirat-
ing" of trained workers will further
discourage firms with low pay scales
(i.e., non-union firms) from train-
ing new workers only to lose them.
Direct evidence that minimum wage
legisiation or collective bargaining
reduces training in industry is, at
best, weak[6]. Indeed, very little
research has been devoted to the in-
vestigation of this important policy
question. Even if the evidence were

stronger, it is not clear what type
of training intervention would be
justified. If minimum wages dis-
courage training, then the best

course would presumably be to en-
courage jurisdictions to, say, es-
tablish a significantly Jlower youth
minimum wage up to the age of 20 or
21 to permit high-school leavers to
gain job experience and the produc-
tivity (on average) needed to justi-
fy the adult minimum wage.

Western Economic Review, Vol. 4, No. 2, July 1985 [ISSN 0715-4577]




Secondly, consider institutional
‘inflexibility as a barrier to train-
ing. The Dodge Report (Employment
and Immigration, 1981a) argues that
the postsecondary system, particu-
larly the university system, has not
responded quickly to changing skill
demands. More direct financial en-
couragement, through the establish-
ment of university centres of excel-
Jence in identified areas of actual
or projected skill shortage, was one
suggested remedy. Another was in-
creased reliance upon federal train-
ing programs to satisfy skill re-
quirements of the economy.

The available evidence does not
seem to support the contention that
the university system has been par-
ticularly inflexible. Undergraduate
university enrollment has shifted
dramatically toward computing sci-
ence, business administration, and
other areas of high demand in recent
years[7] despite budgetary restric-
tions.

Moreover, the relevant question
is not whether the existing institu-
tional arrangements are perfect
(since all such complex arrangements
are likely to be imperfect) but
whether alternative institutional
arrangements can do a better job.
Assuming that skill shortages can be
identified ({(an assumption | will
turn to later), it is not clear that
reallocation of expenditures in the
federal government is not plagued by
the same problems as in universities
and large private organizations.
What is difficult for all such or-
ganizations is to replace existing
ineffective programs with better
ones. Such organizational shuffling
is threatening, and likely to meet
with knowledgeable and effective in-
ternal opposition. But that is the
only type of substantial change that
is possible under financial re-
straint when new programs cannot be
added to older ineffective ones.

Finally, consider inadequate

Western Economic Review,
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information as a barrier to train-
ing. Since information is intrinsi-
cally a public good, it will be un-
dersupplied by the private sector.
An ambitious and well-funded infor-
mation system is therefore needed to

speed up labour market adjustment
processes and alleviate skill bot~
tlenecks as quickly as possible.

The Canadian Occupational Projection
System (or COPS) has recently been
developed to co-ordinate and build
upon existing information sources
from the private and public sectors.

As | understand COPS from the infor-
mation available to me, it inte-
grates the 'top down' input-output
approach to forecasting industrial

output and occupational demand with
the "bottom up' approach of adjust-
ing these forecasts according to the
judgment of the private sector and
public agencies in the field. It
also attempts to develop better pro-
jections of the occupational struc-
ture of the work force by region,
particularly for graduates from
postsecondary educational institu-
tions. It is, | am told, well-fund-
ed and oriented toward public disse-
mination, which seem to be
appropriate goals. | want to focus,
therefore, on what | see as the lim-
itations of systems such as COPS.

I have two major reservations
about COPS. First, the acknowledged
limitations of the input-output
forecasting approach remain intact -
such as interoccupational mobility,
changing participation and retire-
ment patterns, and shifting macroe-
conomic conditions[8]. If these
forecasts are likely to be inaccu-
rate, then there are many who argue
that we need flexible and transfera-
ble skills to meet an uncertain fu-
ture rather than carefully planned
technical training programs designed
for skill shortages that might not
arise or that might disappear before
trainees graduate[9]. Indeed, even
the Alimand Parliamentary Task Fforce
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on Employment Opportunities for the
1980s reaches the conclusion that
such occupational projections are
not sufficiently reliable to plan

for future skill development. My

second reservation concerns the
quality of the information that en-
ters the COPS model, particularly

the information on shortages or job
vacancies by detailed occupation.
There is no apparent systematic and
comprehensive method to collect va-
cancy information comparable, say,
to the Labour Force Survey's method
of collecting information on labour
surpluses (the unemployed). At-
tempts to collect this information
in such a manner, through the Job
Vacancy Survey in the 1970s, were
abandoned by Statistics Canada when
financial cutbacks were required.
Such information is undoubtedly
messy to collect given our current
state of knowledge (as are unemploy-
ment data) and Statistics Canada may
well have been relieved to be rid of
this Survey. Yet, | will argue in
the rest of the paper, such informa-
tion is crucial to identifying and
understanding the problem of labour
market imbalances and of evaluating
the training programs already in
place. Without this information,
and the attendant analysis and eval-

uation, the prospects for training
peolicy to reduce unemployment seem
remote.
2.3 WHAT IS THE EVIDENCE FOR
IMBALANCES?
I have argued in the previous
section that the rationale for la-

bour market imbalances
policy intervention has
economic¢ foundations,

and training
only weak
except in the

case of information collection and
provision where | see substantial
problems with the current system.

Nevertheless, a variety of evidence
is regularly put forward to indicate

Western Economic Review,

the severity of labour market imba-
lances in Canada and to justify some

kind of policy intervention to ad-
dress the problem, whatever the
source. Let wus turn to this evi-
dence - in particular, the surveys
of training needs and the evalua-
tions of current public training
programs.

A series of
have been taken

surveys of employers

and publicized in
recent vyears to identify unfilled
job vacancies. The Human Resources
Survey taken by the Economic Council
of Canada found, for example, that
about half the respondents had dif-
ficulties in meeting skill require~

ments, particularly among blue-col-
lar, scientific, and engineering
skilis{10]. The pertinent question

is whether such results indicate the
existence of skill shortages beyond
those that would occur normally in a
smoothly functioning, but constantly
changing, labour market. We must
first recognize that there will al-
ways be some level of vacancies and
unemployment for all skills in an
economy. Presumably, when unemplioy-
ment is high, as it has been recent-
ly, there will be fewer vacancies
since firms will have a ready supply
of applicants for vacant positions
that arise. Having said that, what
is an inappropriately large level of
vacancies? The Human Resources Sur-
vey asks whether employers had any
difficulty hiring personnel due to a
shortage of qualified people. Many
employers would likely experience
some vacancies due to resignations,
retirements, and growth even when
unemployment is high. They might
even believe that they had some dif-

ficulty in finding qualified work-
ers, since unanticipated vacancies
could 1lead to shortages over the

period required for training and la-
bour market adjustment even if the
labour market is functioning smooth-
ly, particularly if vacancies and
imbalances are concentrated in a few
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skills due to wunbalanced growth and
technological change. In short,
there is nothing that | can see in
such "snapshot' surveys to suggest
that there are serious labour market
imbalances that require public in-
tervention.

What is required is a time series
perspective, available only from re-
peated and comparable training sur-
veys. Just as normal levels of un-
employment are judged in a time
series perspective, cyclical and
trend movements in vacancies by
skill could then be analyzed to see
if current skill shortages are un-
warranted and persisting (i.e., con-
sistently high by historical stan-
dards) . But training surveys have
been conducted by a number of agen-
cies, are rarely repeated by the
same agency, and are generally not
comparable. There is no co-ordina-
tion of surveys and hence no time
series perspective to be gained.

Some authors (e.g., Green and
Cousineau, 1876) have attempted to
use aggregate vacancy and unemploy-
ment data to see whether there has
been an increase in the vacancy
rate, given the unemployment rate,
over time (i.e., there has been a
shift outward in the vacancy-unem-
ployment rate relationship). This
is the type of time series perspec-
tive that is required to assess la-
bour market imbalances, but the re-
sults are far from conclusive.
There are those who argue that the
relationship between unemp loyment
and vacancies must be investigated
as part of a disequilibrium model of
employment growth[11] and this typi-

cally eliminates the apparent out-
ward shift in vacancies and unem-
ployment. Moreover, the existing

information on vacancies is unrelia-
ble. The only available measure for
the 1980s is the Help Wanted Index,
which simply counts the column-inch-

es of job vacancy advertisements in

major Canadian newspapers. An

Western Economic Review, Vol.
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earlier, more ambitious Job Vacancy
Survey by Statistics Canada was dis-
continued in 1979. This Survey
gathered vacancy information by de-
tailed occupational classification
at regular intervals and represents,
in my opinion, a major information
requirement for effective training
planning and evaluation. Without
such data, it is very difficult to
identify and analyze imbalances in
the labour market.

Evidence on labour market imba-
lances and the effectiveness of gov-
ernment intervention may also be
gained from training program evalua-
tions. The existence of imbalances
is presumably a necessary (although
not sufficient) condition for effec-
tive training programs reflected in
acceptable social rates of return to
publicly sponsored training. It is
not a sufficient condition because,

even if imbalances exist, training
programs must be effective in iden-
tifying labour shortages and deliv-

ering training in those skills in
short supply.

Employment and Immigration has
recently completed and made public a
series of evaluations of their in-
stitutional and industrial training
programs[12]. These evaluations ap-
pear very favourable when it is as-
sumed that all training provided
would not have occurred in the ab-
sence of the program. In those cir-
cumstances, referred to as full in-
crementality, social benefit-cost
ratios exceed 1.5 for all programs

evaluated, although they are some-
what higher for industrial than in-
stitutional training.

Closer inspection reveals some
problems, however. A check on the

assumption of full incrementality is
provided in the evaluation of indus-
trial training programs by asking
employers whether training would
have occurred, and whether output
would have been cut back, in the ab-
sence of the program. Only L7
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percent of employers viewed publicly
sponsored training as fully incre-
mental and only 22 percent of em-
ployers anticipated reduced output
without the program. When the de-
gree of incrementality is consid-
ered, as it should be in assessing
social benefits and costs, benefit-
cost ratios fall below one. These
results do not disagree with re-
search findings which suggest that
government assistance has little or
no significant impact on industrial
training duration[13].

There is another disturbing fea-
ture in these evaluations which ties
in with the concerns about the lack
of adequate information on labour
market imbalances that | expressed
earlier. in about half the cases,
evaluation of training could not be
conducted because information on la-
bour market surplus or shortage was
not available. Such information is
crucial because training in surplus
situations is assumed to provide no
social benefits, while training in
shortage situations is assumed to
provide benefits equal to the train-
ee's gain in earnings compared to
his or her previous job, assuming
full incrementality. The bias in-
troduced by this missing data cannot
be ascertained, but the message
seems clear: Better information
concerning labour imbalances is
needed to conduct proper evaluations
of training programs. At the same
time, such information will also
permit better analysis of labour
market imbalances with a view to im-
proving future training policy for-
mulation.

2.4 CONCLUSIONS

In summary, | argue that the cur-
rent high rate of unemployment
should not lead us to uncritically
accept the view that more training
programs of the type currently pro-
vided are appropriate. To accept
this view is to accept the view that
the cause of higher unemployment is
growing labour market imbalances
which can now be effectively ad-
dressed by public intervention to
improve the operation of the labour
market. Yet our understanding of
the reasons why the labour market is
slow to correct imbalances is primi-
tive and the evidence that such im-
balances exist is far from conclu-
sive. What is really needed
initially 1is a better information
base upon which to analyze this la-
bour market problem and to evaluate
existing training programs. I rec~
ognize that this is not the short-
term solution to unemployment that
everyone is seeking, but | have 1lit-
tle faith that simply spending more
money on a problem that is poorly
diagnosed and understood will really
make the patient feel any better.
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NOTES [8] Axworthy, 1982.
[9] Selleck, 1983; Cousineau and
Houle, 1984,

[1] Employment and Immigration Cana-
da, 1981a. [10] Betcherman, 1982; Economic
Council of Canada, 1982.
[2] Galbraith, 1981, p. 129. :
[11] Warren, 1977.
[3] Lilien, 1982.

[12] Employment and Immigration,
[4] Leighton and Mincer, 1981. 1981b, 1982, 1983, 1984.
[5] Simpson, 1985. [13] Simpson, 1984,

[6] Simpson, 1984,

[7] Selleck, 1983.

Western Economic Review, Vol. 4, No. 2, July 1985 [ISSN 0715-4577]




10

BIBLIOGRAPHY

Axworthy, L., 'Federal Occupational Skill Development Policy for the
1980s: The Canadian Occupational Projection System,' paper presented to
the Federal-Provincial Conference on Skill Training for the 1980s,
Vancouver, 1982,

Betcherman, G., Meeting Skill Reguirements: A Report of the Human Resources
Survey, A study prepared for the Eccnomic Council of Canada, QOttawa,
Minister of Supply and Services Canada, 1982.

Cousineau, J. M. and R. Houle, 'L'inadequation formation-emploi au Quebec:
mythe ou realite?" Canadian Public Policy, Vol. 10, 1984, pp. 436-Li45.

Department of Finance, A New Direction for Canada: An Agenda for Economic
Renewal, Ottawa, Department of Finance Canada, 1984,

Economic Council of Canada, In Short Supply: Jobs and Skills in the
Ottawa, Minister of Supply and Services Canada, 1982.

he 1980s,
Employment and Immigration Canada, Labour Market Development in the 1980s,
Ottawa, Minister of Supply and Services Canada, 198la.

Employment and Immigration Canada, '"Evaluation of the Canada Manpower
Industrial Training Program," Program Evaluation Branch, April, 1981b.

Employment and Immigration Canada, 'Evaluation of the Canada Manpower
Training Program (Institutional),' Program Evaluation Branch, October,

1982.

Employment and Immigration Canada, '"Evaluation Report of the Canada
Manpower Industrial Training Program (2h-Month Follow-up Survey),"
Program Evaluation Branch, May, 1983.

Employment and immigration Canada, "Final Evaluation Report of the Canada
Manpower Training Program (Institutional),'" Program Evaluation Branch,
April, 1984,

Galbraith, J.K., 5 Life in Our Times, Boston, Houghton Miffiin, 1981.

Green, C., and J. M. Cousineau, Unempioyment in Canada: The Impact of
Unemployment lnsurance, Ottawa, Economic Council of Canada, 1976.

Kaliski, S., "Why Must Unemployment Remain So High?" Canadian Public
Policy, Vol. 10, 1984, pp. 127-141.

Western Economic Review, Vol. 4, No. 2, July 1985 [ISSN 0715-4577]




11

Leighton, L., and J. Mincer, 'The Effects of Minimum Wages on Human
Capital Formation," in S. Rottenberg (ed.), The Economics of Legal
Minimum Wages, Washington, American Enterprise Institute for Public
Policy Research, 1981.

Litien, D., '"Sectoral Shifts and Cyclical Unemployment," Journal of
Political Economy, Vol. 90, 1982, pp. 777-793.

Selleck, L., '"Jobs for University Graduates: Planning or Choice?"
Canadian Public Policy, Vol. 9, 1983, pp. 9L4-104.

Simpson, W., '"An Econometric Analysis of Industrial Training in Canada,"
Journal of Human Resources, Vol. 19, 1984, pp. L435-451.

» ""The Impact of Unions on the Structure of Canadian Wages: An
Empirical Analysis with Microdata," Canadian Journal of Economics, Vol.

18, 1985, pp. 164-181.

Warren, R., '"The Behaviour of Unemployment and Unfilled Vacancies in Great
Britain: A Search-Turnover View," Applied Economics, Vol. 9, 1877, pp.
237-2h2.

Western Economic Review, Vol. L, No. 2, July 1985 [ISSN 0715-4577]




12

Trends in Education and Entry
to the Labour Force: A Canadian

— U.S. Comparison

Richard Wanner,
Department of Sociology,
University of Calgary.

This paper examines trends in

the relationship between the level

of formal schooling and entry into the first job for men in both
Canada and the United States, using data from two large-scale mo-
bility studies carried out in the two countries in 1973. We find
first of all that, while levels of educational attainment have

been consistently lower in Canada than in the U.S., throughout
the first half of the twentieth century, only small differences
are apparent in the distributions of first jobs. This implies

that Canadian men have found

it easier to enter higher-ranking

occupations with less formal schooling than American men. Al-
though we find that, consistent with previous research, the di-
rect effect of socioeconomic origins on first job attainment is
no stronger in Canada than in the U.S5., in Canada parental status
is much more likely to be transmitted through graded schooling
than through post-secondary schooling than is the case in the
U.S., reflecting in part the lesser degree to which occupational
qualifications have become "inflated! in Canada.

3.1 INTRODUCTION

The notion that somehow the Cana-
dian system of stratification has
been less open with respect to in-
tergenerational mobility than has
the U.S. system is a persistent
theme in work comparing the two so-
cieties. The attractiveness of this
supposition rests on several assump-
tions about fundamental differences
in the value systems and social
structure of the two North American
nations.” First of all, the value
system in Canada is presumed to be

more elitist and ascriptive than
that of the U.S., although less so
than that of Great Britain[1]. Sec-
ondly, this elitism is presumed to
operate mainly through Canada's rel-
atively less open educational sys-
tem[2]. Porter argues that family
background influences educational
attainment to a greater extent in
Canada than in the U.S. Given that
the influence of education on occu-
pational position is similar in the
two societies, it follows that occu-
pational inheritance ought to be
more pronounced in Canada. Finally,
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it is assumed by those portraying
Canada as a less open society that
the large element of foreign control
in Canadian industry reduces the
availability of higher-ranking posi-
tions, thus reducing mobility oppor-
tunities. Clement, for example,
claims that '"the existence of a pow-
erful Canadian commercial elite,
based in the Canadian upper class,
and a predominantly foreign-control-

led elite in production means that
Canada remains a 'low mobility' so-
ciety."[3]

This paper will focus on the sec-

ond, more directly testable assump-
tion, although the first and third
speak to important mechanisms that

would provide an explanation for any
lesser degree of openness in Canadi-

an society. I ndeed, Ciement's
(1977) claim refers mainly to the
amount of structural mobility per-

mitted by the occupational structure
produced by a particular path to ec-
onomic development. Thus his claim

would not necessarily be inconsis-
tent with a degree of circulation
mobility equal to that in the U.S.
Unfortunately, structural mobility

has usually been regarded as 'noise"
to be removed before any ‘''real’ mo-
bility comparisons can be made[4].
While these issues are no less im-
portant, and will be addressed in a
later paper in this series, we pro-
pose to deal here with Porter's ap-
proach, because of its pervasive in-
fluence on Canadian scholars.

The first step in Porter's (1965)
reasoning has been supported by re-
cent research; Wanner (1983) found
in a comparative study of trends in
educational inequality in Canada and
the U.S. that in Canada parental
socioeconomic status has been a more
potent determinant of the likelihood
of extending schooling beyond high
school, particularly to university.
The second step, that the rate of
intergenerational mobility is lower
in Canada, has not found support.

Western Economic Review,
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McRoberts and Selbee (1981) failed
to find evidence for a difference in
the rates of circulation mobility in
the two societies. However, they do
not explore the possibility that the
way in which formal education s
translated into occupational attain-
ment may differ in the two coun-
tries, nor do they examine possible
differences in the indirect effects
of parental status on occupational
attainment that operate through edu-

cational attainment.
Some findings on these issues
have been reported in the litera-

ture, but the samples have either
been limited to a single province,
usually Ontario or Quebec {e.qg.,
Dofny and Garon-Audy, 1969; Orn-
stein, 1981), or one or two cities
(e.g., Cuneo and Curtis, 1975) .
Ornstein's results suggest that
there is a stronger relationship be-
tween educational attainment and
status of first job in Ontario than
in the U.S. If true for Canada as a
whole, we would certainly expect to
find more intergenerational trans-
mission of occupational status in
Canada than in the U.S., given the
stronger effect of parental status
on educational attainment, particu-
larly at higher levels[5]. But this
expectation is inconsistent with
McRoberts and Selbee's (1981) evi-
dence that there is no appreciable
difference in intergenerational mo-
bility rates between the two coun-
tries.

The analysis
attempt to sort out
compar ing results from national
studies in both Canada and the U.S.
instead of by comparing Canadian re-
sults for a limited geographic re-
gion to published U.S. results, as
most comparative studies have done.
We focus first on a comparison of
the relative flows from educational
backgrounds into first-job destina-
tions among males in the two samples
to detect differences in the typical

reported here will
these issues by
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14

educational profiles of occupational
groups between countries. To assess
differences in the direct and indi-
rect net effects of parental SES, we
compare parameter estimates in a
model of the first-job attainment
process that also includes other
background characteristics known to
influence attainment. We concen-
trate on occupation of first job
instead of on job at the time of the
survey or longest job held primarily
because to do so allows us to elimi-
nate the possibility that it is dif-
ferences in the time span between
first and current job across cohorts
that produces the observed trends in
the effects of socioeconomic back-
ground on occupational attainment.
As well, it has been frequently re-
ported that the effect of education
on first job is considerably strong-
er than its effect on subsequent oc-
cupations in the career[6]. That
is, much of the effect of education
on later occupations is mediated by
first job. Since we propose to un-
derstand the linkages among socioe-
conomic background, education, and
occupational attainment, we thought
it simpler to restrict the analysis
to the entry-level position and ex-
plore differences in career mobility
in another place. All this is not
to say that career mobility 1is not
important, but to consider it would
carry us into another stage of the
life cycle and make the kinds of
comparisons required here more dif-~
ficult.

3.2 DATA AND MEASURES

The data used here are from the
large~scale national mobility stud-
ies conducted in both Canada and the
U.S. in 1973. The Canadian Mobility
Study (CMS) was a survey of nearly
45,000 men and women originally con-
ducted to investigate rates and pat-
terns of intergenerational

Western Economic Review,

occupational mobility in the Canadi-

an population[7]. The data were
collected by Statistics Canada as a
supplement to their July, 1973 La-

bour Force Survey. Though measures
for some of the wvariables come from
the Survey interviews, the bulk of
the measures were included in a
self-administered questionnaire left
with respondents and picked up sev-
eral days later by field workers[8].
The design of the U.S. "Occupational
Changes in a Generation Replicate
Study' (0CG-11) was similar, al-
though its target population did not
include women in the labour force.
A replication and extension of the
original 1962 Blau and Duncan (1967)
"Occupational Changes in a Genera-
tion' survey, the survey was carried
out as a supplement to the March,
1973 Current Population Survey of

the U.S. Bureau of the Census[9].
The final sample included some
33,600 noninstitutional, civitian

men aged 20 to 65.

Neither the 0CG-1i{ nor the CMS
sample was a simple random sample.
Instead, complex multi-stage strati-

fied samples were used, entailing
some loss of sampling efficiency.
The effect of sampling design on

null hypothesis tests has been esti-
mated for both data sets, and in
both cases the design effect is be-
Tow unity, requiring us to reduce
the effective sample size to provide
conservative tests. In the case of
the O0CG-l! data the design factor
has been estimated at 0.75[10], for
the CMS data, the factor is consid-
erably lower, estimated at 0.75[11].

The subpopulations to be studied
here are white males in the U.S.
and native~-born males in Canada.
This choice was forced wupon us by
the failure of the CMS to include a
measure of race, a universal exclu-
sion in surveys conducted by Statis-
tics Canada. While this may result
in some problems of comparability,
this is relatively wunlikely, since
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Canada's population includes
small proportion of blacks:
far more integrated

only a
they are
into the econom~

ic mainstream thanh is the case in
the U.S5., and the vast majority of
them are immigrants and therefore

excluded from this analysis[12]. We
are including both anglophone and
francophone Canadian men in the
analysis despite the evidence that
linguistic group is an often impor-
tant dimension of stratification in
Canadian society, with no counter-
part in the U.S. until the relative-
ly recent emergence of a large Span-
ish-speaking population. However,
Boyd et al., (1981) found no sub-
stantial difference in the patterns
of effects of paternal education and
occupation or respondents' education
on attainment of first job, prompt-
ing them to conclude that '"there is
little difference between the two
groups with respect to the process
(emphasis in original) of stratifi-
cation'"[13] although they do observe
differences between linguistic
groups in the average levels of the
status variables. They further note
that the differences between anglo-
phones and francophones are consid-
erably less than differences docu-
mented by Featherman and Hauser
(1978) between blacks and nonblacks
in the U.S.

A difficulty that faces any com-
parative research is the need to ob-
tain comparable measures of key
variables. In the case of this
study, that difficulty is compounded

by the original investigators' reli-
ance on their respective nation's
national census agency in carrying

out important parts of the field re-
search. In the case of the CMS,
Statistics Canada refused (and still
refuses, although they exist) to re-
lease a detailed occupational code
identifying unique occupational ti-
tles. All that is available is the
Blishen-McRoberts (1976) socioeco-
nomic index for all Canadian

Western Economic Review,
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occupations, and a sixteen category
occupational classification devised
by Pineo, Porter and McRoberts
(91n . Fortunately, the O0CG-1}
data includes the U.S. Bureau of the
Census detailed occupational classi-
fication, in addition to the Duncan
(1961) socioeconomic index. By map-
ping the U.S. codes onto a six-cat-

egory occupational classification
created by collapsing the original
sixteen-fold classification, McRo-

berts and Selbee (1981) were able to
construct fairly comparablie occupa-
tional classifications for the two
countries[14]. It is these classi-
fications on which we will rely in
the portion of our analysis requir-
ing a discrete measure of occupa-
tion.

In view of the lack of availabil-
ity of a detailed occupational code
for Canada, it was impossible for us

to construct a common scale of occu-

pational prestige or socioeconomic
status for wuse in the regression-
based analysis reported on later.
What we did have available, however,
were two indigenous scales of so-
cioeconomic status constructed in
exactly the same way, the Duncan SE}
and the Blishen-McRoberts socioeco-
nomic index for occupations in Cana-
da. Both of these scales were de-
veloped by regressing the observed
prestige ranking of some subset of
occupations on the proportion of
males earning above some income lev-
el and the proportion of males ex-
ceeding some Jlevel of schooling.
Income and education data are then
used to generate predicted scores
for all occupations in the respec~
tive census classifications. Dif-
ferences in the original scoring of
the criterion prestige scales in the
two countries, along with small dif-
ferences in assigning the income and
education values, resulted in sets
of scores with different ranges: 0
to 96 in the case of the Duncan in-
dex, and 1b to 75 for the
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Blishen-McRoberts scale. Compari-
sons of effects based on these in-
dexes might be made by standardizing
them, but by doing so we risk inter-
preting differences in standard de-
viations as real differences in ef-
fects. Instead, we attempted to
make the two indexes comparable by
simply performing a linear transfor-
mation on the range of the Blishen-
McRoberts scale, making it compara-
ble to the range of the Duncan

index. After transformation the
Blishen-McRoberts scale for occupa-
tion of first job has a mean of
37.60 and a standard deviation of
33.73, compared to a mean of 33.73
and a standard deviation of 24.58
for the Duncan index. The differ-

ence between the means is certainly
well within the range of intercohort
differences within the two coun-
tries, and suggests that adjusting
the Canadian index in this way |is
not unreasonable. As well, the com-
parisons we will be making with them
entail comparisons of effects, which
are ratios of covariances to vari-
ances that only require of the raw
score variables that their units be
comparable.

It was also crucial for our pur-

poses that the measures of educa-
tional attainment be equivalent.
Since the O0CG-{1 questionnaire in-

cluded only a measure
schooling completed, it 1is only on
this dimension of education that
comparisons can be made. Unfortu-
nately the CMS item tapping years of
formal schooling was not comparable
to the O0CG-{1 item, since it merely
asked for number of years spent in
school, giving the respondents no
instructions to exclude business,
vocational or technical training or
apprenticeships or on-the-job train-
ing, as did the 0CG-I1 item. What
we were able to do, however, was to
"construct a measure of years of
schooling 1in Canada wusing an item
that asked for specific type of

of years of

Western Economic Review, Vol.

schooling that permitted us to ex-
clude non-school training and grade
repetitions. it is this measure
that is used in the analysis that
follows.

3.3 RESULTS

3.3.1

Flows From Education to
First Job

Table 1 displays distributions of
occupation of first job by highest

level of school for Canada and the
u.s. wWhile these distributions
(particularly the marginals) vary
considerably by age cohort (a vari-

able added later to assess trends),
we can get a general picture of how
these variables are related in the
two countries from the tables shown
here, which may be regarded as anal-
ogous to the tables of inflow and
outflow percentages used in mobility
analysis[15]. 1In this case the out-
flows from highest level of educa-
tion to first job are represented by
the column percentages, while the
inflows to first job are indexed by
the row percentages. Considerably
lower levels of educational attain-
ment for Canada are apparent in the
row marginals; the percentage of the
0CG-11 sample either completing uni-
versity or at least some post-gradu-
ate study is twice that in the CMS
sample, while in Canada the percent
completing elementary schooling only

is nearly twice that in the U.S.
Although this overall pattern con-
ceals some convergence in recent

birth cohorts[16], the striking fea-
ture of Table 1 is that this large
difference in the educational dis-
tributions is not matched by the
distributions of first jobs. The
major difference here is a reversal
between the two countries in the
percentages in the upper and lower
blue collar categories. This is in
part the result of the large propor-
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tion of the Canadian labour force
- employed in industries such as min-
ing, smelting, and forestry in which
the proportion of managerial and
professional occupations is low[17].
Small differences favouring the U.S.
are evident in professional and oth-
er white collar occupations, but
these are not of the magnitude sug-
gested by the observed differences
in the educational distributions.
What this means for the conditional
distributions in the cells of the
.tables is that the educational at-
tainment of incumbents of occupa-
tions of all kinds is typically low-
er in Canada than in the U.S. At
the upper end, nearly all Canadian
men with at least some post-graduate
education enter the ranks of profes-
sional or managerial occupations; at
the lower end, over three-quarters
of Canadian men with elementary
schooling only begin their careers
in farm or lower blue collar occupa-
tions. The concentration is not
nearly so great in the U.S.

Despite such concentration at the
upper and lower ends of the occupa-
tional hierarchy, Table 1 also indi-
cates that Canadian men find it eas-

ier to enter high-ranking
occupations with less formal school-
ing than American men. 0f those
completing high school, nearly 18
percent of the Canadian men enter
professional or managerial occupa-~
tions, compared to just over 9 per-

cent of the American men. In view
of these countervailing tendencies
in the Canadian table - strong asso-
ciation between educational back-
ground and first job destination in
the extremes, much weaker associa-
tion in the middle - we can only say
at this point that, while the asso-
ciation between educational attain-
ment and first job appears somewhat
stronger in Canada, that association
is apparently a nonlinear one, with
greater weight being accorded graded

Western Economfc Review, Vol.

schooling than post-secondary
schooling in the determination of
occupational placement.

To gauge the extent of intercoun-
try differences in the education/
first-job relationship, we present a
series of log-linear models in Table
2 that add birth cohort to the vari-
ables exhibited in Table 1 to pre-
clude the possibility that the in-
teractions observed there are an
artifact of trends across cohorts in
the twentieth century. Model 1 will
serve as a baseline against which we
will compare the fit of subsequent,
more realistic models. It allows
only the association between educa-
tion and first job with all other
associations constrained to be zero.
A substantially better fit is ob-
tained with Model 3, which incorpo-
rates not only an education- first
job association, but also permits
the marginal distributions of first
job and education to vary by both
birth cohort and country. Yet it
leaves nearly 12 percent of the
baseline chi- square unexplained,
suggesting that one or more three-
way interactions are required for a
satisfactory fit. Model 4 accom-
plishes this by allowing the first
job education relationship to vary
by country, as well as allowing dif-
ferences in the distributions of
first job and education by cohort
and country. The improvement in fit
is considerable. However, a compa-
rable improvement is obtained in
Model 5, which allows the education/
first-job relationship to vary by
birth cohort instead of by country.
Thus the best fitting Model (Model
6) includes both a country interac-
tion and a cohort interaction. Mod-
eils 7 and 8 simply provide tests for
the significance of the country and
cohort interactions. Both are sig-
nificant, and both improve the fit
beyond that provided by the baseline
model by about 2.3 percent.

L, No. 2, July 1985 [ISSN 0715-4577]



TABLE 2

19

Log-Linear Models of Intercountry Differences in the Relationship Between
Highest Level of Schooling and Occupation of First Job by Age Cohort, Na-
tive-Born Canadian Males and White U.S. Males, 1973.

Mode ] LRy? d.f. prob LRXg/LRXi
1. [FE] [A] [c] 6336.74 319 .000 100.0
2. [FE] [AE] [c] L0ko.97 299 .000 63.8
3. [Fe] [FA] [EA] [Fc] [EcC] Jh44 .38 269 .000 11.7
[EaC] [FAC] [FEc] 261.00 200 .002 L.

5. [FEA] [EAC] [FAcC] 261.42 125 .000 L
6. [FEA] [EAC] [FAC] [FEC] 112.64 100 .183 1.8
7. Model 6 vs. Model 4 148.36 100 .000 2.3
8. Model 6 vs. Model 5 148.78 75 .000 2.3
Note: Symbols are used as follows:

F = occupation of first job;

E = highest level of schooling;

C = country;

A = age cohort.

We now have some confidence that country, and cohort and cohort by

the relationship between education
and occupation of first job is het-
erogeneous across countries, but our
earlier discussion of Table 1 indi-
cated that this heterogeneity likely
resides in specific locations in the
joint distribution. Table 3 pres-
ents parameter estimates for educa-
tion by country interaction effects
on the log odds of entering each of
the occupational categories. These
estimates are from a series of logit
models, one for each occupational
category, in which the predetermined
variables include not only the in-
teractions reported in Table 3, but
also the main effects of education,

Western Economic Review, Vol. &,

education and cohort by country in-
teractions. In essence this repre-
sents an alternate specification of
Model 6 (Table 2) in which first job
is regarded as dependent on the oth-
er variables and their interactions.
The estimates in Table 3 can be in-
terpreted as the intercountry dif-
ferences in the effect of each of
the education categories on the log
odds of entering each of the first
job categories[18]. A positive sign
indicates a stronger effect in Cana-
da, a negative sign a stronger ef-
fect in the U.S. Thus, for example,
those completing university have a
significantly greater probability of
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TABLE 3

Effects (A's) of Education by Country Interactions on the Log 0Odds of En-
tering First Job, Native-Born Canadian Males and White U.S5. Males, 1973.

Highest Level

Qccupation of First Job

of Schooling Professionals Managers Upper Lower

(all by and Semi- and Pro- White Blue Blue

Country) Professionals prietors Collar Collar Collar Farm
Constant -L.259 ~-3.750 -2.543 -2.030 .584 -1.724
Some High

School ~ .h47 - .607% - .489% .128 Jhox o - 279%
Completed

High School -~ .290 - .he7 - .186 - .255% ,638=% .0LL
Some Post-

Secondary - .329 .099 168 - 114 .631%x - ,928
Completed

University - .626 .679% L723% - 196 1.272% .093
At Least Some

Post-Graduate .094 L161 .226 - .525 L343 - .392

Note: These parameter values were estimated from a series of logit models

equivalent to Model 6 of Table 1.
Coefficient more than 1.96 times its standard error.

wle
o

entering a managerial occupation in
the U.S5., while those with only some

high school have a significantly
greater probability of entering a
managerial occupation in Canada. in

the case of lower blue collar occu-
pations, the higher concentration in
Canada of men with elementary school
training in this category is re-
flected in the significantly higher
effects in the U.S. of all educa-
tional categories ' but post-graduate
training. Another way of putting
this is that men whose first job is
lower blue collar in the U.S. are
recruited from a greater variety of
educational backgrounds than is true
of such men in Canada. What this

Western Economic Review, Vol.

suggests is that the effect of edu-
cation on first job is not only dif-
ferent in the two countries, but is
noniinear, though in different ways,
in both. The major shortcoming of
our attempt to understand the link-
ages between schooling and occupa-
tion of first job is that our models
have been misspecified in the sense
that they have left out important
socioeconomic background character-
istics. So far, we are left with
the impression that the relationship
between these variables is strong,
but would these relationships hold
up in the presence of controls for
socioeconomic background? More to
the point, 1is there any difference
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in the two countries in the way in
which education mediates the influ-
ence of background on occupational
attainment? The next section ad-
dresses this question.

3.3.2 Education as a Mediating

Variable

To determine differences in the

effect of education on status of
first job in a more fully specified
model, and capture the nonlineari-

ties we found above, in Table L we
regressed Duncan and transformed
Blishen-McRoberts scores for occupa-
tion of first job on separate indi-
cators of graded schooling ({(none
through grade 12) and post-secondary
schooling, coded 0 for grade 12 or
less, 1 through L4 for years of uni-
versity, and 5 for at least some
post-graduate training. The so-
called "spline function'" created by
incorporating separate variables for
graded and post-secondary education
allows us to estimate separate lin-
ear effects for the two levels of
schooling[19]. As for the back-
ground variables, father's education
is measured as vyears of schooling
for both countries; father's occupa-
tion is measured on the transformed
Blishen-McRoberts scale for Canada
and the Duncan SEI for the U.S.;
farm background is a dummy variable
coded 1 if respondent's father was a
farmer or farm labourer when respon-
dent was age 16, O otherwise; bro-
ken family is a dummy variable coded
1 if respondent grew up without at
least one parent, 0 otherwise; num-
ber of siblings is total number of
respondent's brothers and sisters.
The models are estimated separately
for four ten-year and one five-year
birth cohort to permit us to detect
any trends over time in the effects
of either background or education on
first job. Reduced-form equations
containing the background variables

Western Economic Review,
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to permit us
effects

only are also included
to estimate their indirect
via education.

In examining this table we are
immediately struck by the contrasts
in the effects of graded schooling
and post-secondary schooling in the
two countries. In Canada, an addi-
tional year of graded schooling pro-
duces about one more additional
point in status of first job than is
true in the U.S., with no apparent
difference across cohort except in
the most recent. There, the differ-
ence is almost two points. Since we
can safely assume that this cohort,
aged 21 to 26 in 1973, had completed
its graded schooling, this is likely
a real difference. In contrast,
post-secondary schooling produces

about one extra SE! point in the
u.s. This is certainly consistent
with our earlier finding that the

relationship between schooling and
first job is both nonlinear and dif-
ferent across the countries. There
is also some tendency for post-sec-
ondary schooling to have an increas-
ing effect on first job status in
Canada, though not in the U.S. The
only exception to the trend is the
1947-51 birth cohort. However,
since these men were age 21 to 25 at
the time of the survey, it is likely
that a sizeable proportion of them
had not yet completed their school-
ing, depressing the effect of the
post-secondary variable in the mod-
el. This trend 1is certainly not
surprising in view of the tendency
for the Canadian and U.S. education-
al distributions to converge in the
twentieth century[20]. The same
sort of ''credential inflation' that
has characterized the American la-
bour market also has been evident in
Canada since the 1960s.

There is nothing in Table & to
indicate that the direct effect of
paternal occupation on respondent's
first job is any stronger in Canada
than in the U.S., i.e., as McRoberts
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and Selbee (1981) found, there is no
evidence that occupational inheri-
tance is more pronounced in Canada
than in the U.S. Having said that,
we must return to Porter's reason-
ing, with which we began. Assuming
that the influence of socioceconomic
background on educational attainment
is stronger in Canada than in the
U.S., the only way occupational in-
heritance in the two countries can
be the same is if the indirect ef-
fect of background on first job is
channeled through graded schooling
more so than through post-secondary
schooling. Table 5 addresses this
issue. Although the decomposition
of effects presented there is per-
formed wusing standardized effects,
which ordinarily should not be com-
pared across populations, we feel
confident in making comparisons of
the proportions of the effects. As
Alwin and Hauser have demonstrated,
""the proportionate decomposition of
an effect into its direct and indi-
rect components is invariant with
respect to the standardization of
variables.'"[21] Therefore, we can
meaningfully compare the proportions

of total effects in the U.S. and
Canada, even though the decomposi-
tion was performed using standard-

ized coefficients.

It is evident from Table &5 that
our reasoning was correct. Although
there is no important difference to
be observed in either the total ef-
fects or the direct effects of pa-
ternal education and occupation on
first job, the way in which those
effects are routed through graded
schooling and post-secondary school-
ing are considerably different in
the two countries. The percentage
of the total effect of father's edu-
cation mediated by graded schooling

is consistently one-half to two-
thirds greater in Canada. Even more
startling, in the U.S., wvirtually

none of the total effect of father's
occupation is mediated by graded

Western Economic Review,
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schooling, whereas in Canada a de-
clining but significant percentage
is expressed through this form of
schooling. At the same time, the
percentage of the total effect of
both father's education and father's
occupation mediated by post-secon-
dary education is considerably high-
er in the U.S., although again there
is some evidence of convergence be-
tween the countries, especially in
the transmission of the effect of
paternal education.

3.4 CONCLUSIONS

we have found
education is

To recapitulate,
that the way in which

translated into entry-level posi-
tions in the labour force differs
between Canada and the U.S., al~

though there appears to be some con-
vergence over time. Consistent with
previous findings, we have seen that
the direct effect of socioceconomic
origins on first job is no stronger
in Canada, but that the way in which
parental status is transmitted via
education is different than in the
U.S., operating to a much larger,
though declining, extent through
graded schooling.

What are the implications of
these findings for the persistent
belief of most social scientists and
policy makers that educational de-

velopment will increase social
equality, specifically that in-
creased educational opportunities
will enhance social mobility and de~

crease occupational and, ultimately,
income inequality? Canada, with its
higher level of educational inequal-
ity, is no more a closed society
than is the U.S. While socioeconom~
ic origins persist as important de~
terminants of location in the occu-
pational structure, the mechanism by
which those origins are translated
into occupational positions via edu-
cation shift over time. While we
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would not go so far as Boudon, who,
on the basis of his simulation model
of the system of inequality conclud-
ed that '"educational growth as such
has the effect of increasing rather
than decreasing social and economic
equality, even in the case of an ed-
ucational system that becomes more
equalitarian,'"[22] we would suggest
that the comparison presented here
does not support the arguments of

those who would use education as a
tool to reduce other inequalities.
The forces influencing the avail-

ability of desirable occupations,

Western Economic Review, Vol.
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such as technological change, in-
vestment patterns, the relocation of
industries in other countries, are
not very responsive to changes in
the educational distribution. As in
the case of Canada, a society in
which large numbers of university-
educated workers are not available
will "make do' by imposing lower ed-
ucational standards for workers.
Whether or not this will result in
lower productivity or, worse, a re-
duced level of innovation and relat-
ed job creation is an open question.
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[1] Naegele, 1961; Lipset, 1963.

[2] Porter, 1965.

[3] Clement, 1977, p. 293.

[4] But see Simkus, 1984.

[5] It would not be reasonable to
generalize Ornstein's (1981)
findings to all Canadian males
because, in addition to using a
sample limited to the province

[6]

(7]

of Ontario, the data set he used
consisted of interviews with the
parents of children enrolled in
Ontario public high schools. As
Ornstein (1981, p. 185) himself
notes, a number of potentially
significant biases are intro-
duced by excluding from the sam-
ple persons with no children in
the public high schools, such as
parents who send their children
to private schools, unmarried
persons, or parents with young
children. Underrepresented in
the sample are those parents
with fewer children and parents
(mainly lower SES or immigrants)

whose children dropped out of
high school.

For example, Featherman and Hau-
ser, 1978.

The Canadian Mobility Study was
funded by the Canada Council.
Monica Boyd, Hugh A. McRoberts,

and John Porter, all of Carleton
University, Frank Jones and Pe-
ter Pineo, both of McMaster Uni-

Western Economic Review, Vol.

[8]
9]

[10]
(11
[12]
[13]
(14]

[15]

16l

versity, and John Goyder, Uni-
versity of Waterloo, served as
principal investigators on the
original project.

See Boyd and McRoberts, 197k.
See Featherman and Hauser, 1978.

The Occupational Changes in a
Generation Replicate Study was

supported by the National Sci-
ence Foundation and data col-
lected by the U.S. Bureau of
the Census. David L. Featherman

and Robert M. Hauser were co-in-
vestigators.

Featherman and Hauser, 1978.

McRoberts and Selbee, 1981.

See Ponting and Wanner, 1983.

1., 1981, p. 666

Boyd, et

1981,
B for

See McRoberts and Selbee,
Appendix A and Appendix
details on the methods they
used to produce this mapping
and the grouping of the U.S.
detailed occupational codes
into the final six-fold classi-
fication.

0f course the analogy is not
perfect, because the time or-
dering between these two vari-
ables sometimes varies, i.e.,
for a minority of respondents
complete their highest level of
schooling after entering their
first full-time job. Feather-
man and Hauser (1978) estimate
that this was true for about 12
percent of the O0CG-I! men aged
21 to 65, although the percent-
ages are higher for cohorts in-
volved in Worid War Il and the
Korean War.

1983.

See Wanner,
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[17] This suggests that gross career

(18]

Western Economic Review,

mobility in Canada is likely
lower than that in the U.S.,
given that much of such mobili-
ty takes place within internal
labour markets. If those la-
bour markets are narrow at the
top, fewer career promotions
are possible (see Wanner and

Lewis, 1983).

An alternative approach to es-
timating such heterogeneity in
discrete data is that proposed
by Goodman (1979) and elaborat-
ed by Clogg (1982) in which an
ANOVA-like procedure is applied
to the odds ratios in 2 by 2
subtables formed from adjacent
rows and adjacent columns of
the cross-classification. One
estimates heterogeneity in as-
sociation within the table by
looking at row and/or column
effects on the odds ratios con-
structed in this way.

[19]

[20]
[21]
[22]

27

See Featherman and Hauser,
1978, p. 261.
Wanner, 1983,
A]wiﬁ and Hauser, 1975, p. 41.

1974, p. 187.

Boudon,
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Education, Social Mobility and the
Challenge of Technological Change

Edward B. Harvey,
Ontario Institute for Studies in
Education, University of Toronto.

J. H. Blakely,
Cornell University,
New York, U.S.A.

L. INTRODUCTION

A  key problem in
the challenge of
change in education research and
policy is that the process operates
simultaneously and interactively at
individual, establishment, institu-
tional and market levels. Attempts
to analyze the topic in terms of our
respective disciplines often yield
perplexing results. At times they
lead us to accept false hypotheses,
simply because of all too frequent
failures in capturing the "true" in-
teraction effect. Our own analysis
of pressures induced by recent tech-
nological changes on education poli-
cy and research illustrate this
point[1]. Specifically, there are a
number of inherent policy and struc-
tural contradictions in these dual
pressures on education:

understanding
technological

a. as an adjustment mechanism betwe-
en technology and employment;

b. as a mobility path between pers-
ons with different socioeconomic
characteristics and the hierarchy
of occupations.

Education researchers and
makers face serious
resolving these

policy-
difficulties in
contradictions

Western Economic Review, Vol.

partly because of problems in speci-
fying the salient features of the
technological change process.

This paper identifies some of the
sources of these contradictory pres-
sures on education research and pol-

icy. Given the significance of the
employment system as a principal
means of distributing income, the

paper examines cyclical and struc-
tural changes in labour markets as a
driving force for technological rel-
evance, productivity and competi-
tiveness on one hand, and issues of
stratification, mobility and income
distribution on the other. We argue
that understanding of labour markets
raises important issues not yet ad-
dressed in occupational status at-
tainment and mobility research[2] or
in recent human capital research[3].

First, the paper outlines recent
developments in labour market struc-

tures. The best available evi-
dence[4] indicates that technologic-
al change creates few new jobs
directiy, although through produc-

tivity growth a disproportionately
large number of poorly paid service
sector jobs are instead being creat-
ed. A basic question in this paper
is: "Are we in the process of creat-
ing a two-tier society and what
problems will this create for income
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distribution and social cohesion?"
Next, we explore some implications
of a changing occupational structure
on occupational status attainment
and mobility research. Does this
research enable us to accept or re-
ject the hypothesis that occupation-
al structure matters to understand-
ing status attainment and mobility
processes? What are the implica-
tions for interpreting traditional
causal explanations? Third, we ask
similar questions with respect to
recent human capital research. In
short, what are the labour market
implications of policies that focus
primarily on technological rele-
vance, productivity and competitive-
ness imperatives? Finally, implica-
tions for research and policy are
discussed.

4.2 TECHNOLOGY AND THE STRUCTURE
OF LABOUR MARKETS

The process by which technical
changes accrue benefits to relative-
ly small numbers of technical and
professional workers while much
larger numbers move into poorly paid
service sector jobs has been popu-
larized in the United States in
terms of the ‘''declining middle."[5]
This line of argument emphasizes
that the middle of the occupational
structure - stable high paying semi-
skilled and skilled blue collar oc-
cupations, middle levels of public
service (police, fire, nursing and
teaching) and lower levels of exempt
white collar work - is giving way to
a more polarized structure in which

policy needs are increasingly in
conflict with one another. Trends
in manufacturing employment, public

sector employment and union member-
ship, and attitudes towards union
membership and public sector employ-
ment are all brought to bear on the
argument. For example, more than 3
million high-paying manufacturing
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jobs were lost between 1979 and
1983, and new employment was concen-
trated in low-paying service occupa-
tions and part-time work. These job
losses occurred in traditional un-

ionized sectors of the U.S5. economy
which, combined with no growth in
non-military public sector employ-

ment, reveals a growing inability of
unions in traditional collective
bargaining relationships to obtain
high wages in stable working envi-
ronments. In addition, an emerging
literature on industrial relations
strategy[6] documents corporate
strategies to promote concession
bargaining or non-union status in
traditionally wunionized sectors of
the U.S5. economy - an indication of
the extent to which influential
opinion against wunions and collec-
tive bargaining has hardened.

Does the ''declining middie'" offer
useful insight into current human
resource research and policy in Can-
ada? The answer - a qualified yes =~
appears to be documented by examin-
ing changing priorities among human
resource forecasters and identifying
the relevant concerns about techno-
logical relevance, productivity and
competitiveness on one hand, and
stratification, mobility and income
distribution on the other. For ex-

ample, numerous studies and reports
in recent vyears have identified
skill shortages in high technology

occupations as a critical barrier to
technological diffusion[7]. These
findings represent a significant
shift in interest since the Economic
Council of Canada's 1979 Human Re-
sources Survey (reported by Betcher-
man, 1982) suggested that shortages
in product fabricating and repair
(mechanics, equipment electricians,
sewing machine operators) and ma-
chining (machinists, welders, tool
and die makers, machine tool opera-
tors) occupations dominated expected
shortages in high technology scienc- -
es and engineering. More recent
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studies[8] strongly de-emphasize
skill requirements in highly skilled
manufacturing blue collar occupa-
tions in favour of engineering, sys-
tems analysts and programmers, engi-

neering technologists and CADCAM
occupations.

However, while the shift toward
high technology occupations appears
to be genuine and well-documented,
the concerns expressed about the
need to ensure technological rele-

vance, improved productivity and
competitiveness need to be evaluated
in terms of the actual demands these
occupations will impose on our econ-
omy . A first point is that our in-
terests are concentrated in a small
number of high skill white collar
occupations. This can be illustrat-
ed by examining Tables 1 and 2.
Based upon a Canadian Occupational
Projections System (COPS) reference
case scenario, occupations expected
to contribute to employment growth
for the vyears 1983-92 were identi-
fied[9]. Table 1 shows the top 30
occupations expected to contribute
to employment growth and their so-
cioeconomic prestige scores on the
male- and female-based Blishen indi-
ces[10]. 0f the top 15 occupations
expected to contribute to employment
growth, none are unambiguously high
prestige occupations (scoring over
60 on both male and female indices),
six occupations (truck drivers, ja-
nitors, carpenters, waiters, securi-
ty guards, labourers) have unambigu-
ously low prestige scores (lower
than 39.99) and six occupations
(secretaries, bookkeepers, cashiers,
office clerks, typists, reception-
ists) have unambiguously middle
prestige scores (between 40 and
59.99) . The remaining three occupa-
tions (financial officers, sales
management and nurses) are ambiguous
in the sense that the index scores
are either high or middlie on the

extensive, human resource policy in-
itiatives to ensure a medium-term
balance between labour supply and
demand. For example, at present,
three out of these 30 occupations
have received a CEIC designation in
Ontario as ''occupations of national
importance" {(welders, industrial
farm mechanics, systems analysts).
In contrast, Table 2 suggests
that a policy response to facilitate
more rapid technological diffusion
resides in a set of small occupa-
tions where rapid increases in de-
mand may be expected in the medium
term. Further, the Table suggests
that several (and perhaps many)} of
these occupations possess high skill
requirements and high prestige.
Five out of the 20 occupations have
unambiguously high prestige scores,
one scores unambiguously at the mid-
dle level, and three at the low lev-
el. The remainder are either ambig-
uous or cannot be classified.
However, it is clear that the impor-
tance of these occupations to na-
tional productivity far outweighs
their job creation potential. Em-
ployment in these 20 occupations was

estimated at 81,000 in 1983. Even
if employment in these occupations
were to double between 1983 and

1992, the number of new job openings
barely equals the requirements for
secretaries and stenographers over
the same period.

This raises a second point about
the nature of the policy debates for
ensuring technological reievance and
improved productivity and -competi-~
tiveness., Specifically, a variety
of factors are encouraging policy-

makers to think  increasingly in
terms of better targetting of re-
sources. For example, a Canada Em-

ployment and Immigration Commission
(CEIC) consultation paper (1984) em-
phasizes the increasing importance
of proper targetting as a response

different sex-based indices. O0f the to the current environment of spend-
top occupations, very few require ing restraint. However, the nature
Western Economic Review, Vol. 4, No. 2, July 1985 [ISSN 0715-4577]




of the technological change process
also appears to encourage an in-
creased emphasis on targetting re-
sources because

a. the occupations critical to enh-
ancing technological diffusion
can be identified and appear to
involve training and education
for a relatively small number of

people;

b. many of the skills associated wi-
th technological literacy are
generic (as opposed to job spe-
cific) in nature, which suggests
that some of the training burden
may better be shifted to the edu-
cation system; and

c. the training in these complex,
high status occupations must
produce graduates of wvery high

quality in order to maximize pro-
ductivity improvements - an ob-
jective that will require inten-
sive training and substantial
allocation of resources on a per
trainee basis.

In contrast, the vast majority of
projected employment growth requires

little advanced education, minimal
specific training and (arguably)
little management from policy-mak-

ers.
A third related point is that the
objectives of technological rele-
vance, improved productivity and
competitiveness involve people in
the high-skill,
high-status occupations who have
essentially entered primary labour
markets: high pay and benefits, good
promotion opportunities, and at
least some ability to control the
flow of new entrants into the occu-
pation or profession[11]. Both eco-
nomic and sociological analysts wor-
ry that shortages in these
occupations could seriously impair
the rate of technological diffusion
because high wages could reduce the
profitability of high technology
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firms[12] or because of institution-
al barriers to complex learning[13].
Our survey of Ontario high technolo-
gy employers, for example, identi~
fied unmet training needs attributed
to knowledge requirements that tran-
scended professional boundaries and
insufficient economic incentives to
obtain inter~disciplinary education.

However, the importance of quality
in high technology work appears to
provide a continuing rationale for

professional association and some
restrictive labour supply practices.
These appear to be less tenable (due
to the changing occupational struc-
ture) in middle- and lower-skill oc-
cupations.

In isolation,

these points tend

to provide a serious rationale for
restricting government's role to
highly targetted intensive efforts

in technological development and ed-
ucation. However, in a dynamic
economy, these arguments may be sub-
sumed by persistent problems in
stratification, mobility and income
distribution. in Kuttner's (1983)
words, the underlying problem may
not be an insufficient supply of
good workers. Rather, the real
problem may be an insufficient sup-

ply of good jobs. In this light,
occupations facing relative and ab-
solute employment decline in recent

years, and the apparent erosion of
traditional institutional supports
may be sources of concern in terms
of their stratification, mobility

and income implications.

First, there is increasing evi-
dence (although perhaps not as
striking as in the U.S.) that tradi-
tional areas of occupational short-
age are now experiencing significant
job loss. Tabie 3 shows overall
trends in manufacturing employment
as well as employment trends in four
occupational categories. Overall,
manufacturing has lost 135,000 jobs
over the last five years, a 6.5 per-
cent decline. Over the same period,
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machining occupations fell by more
than 19 percent and product fabri-
cating occupations by almost 6 per-
cent. Part of these declining abso-
lute employment levels may be
attributed to the declining competi-

tiveness of Canadian manufactur-
ing[14] and part to such nascent
technological changes as computer-
aided manufacturing and robot-
ics[15].

The point is, the shift in empha-

sis from skilled biue collar manu-
facturing to scientific and engi-
neering occupations is being
reinforced by significant job loss

in skilled and unionized blue collar
occupations. And, while this em-
ployment loss appears to be rela-
tively less severe than the U.S., we
should not rule out the possibility
that this is a delayed reaction {due

to a lag in capital investment in
Canada) rather than a partial refu-
tation of the declining middle hy-
pothesis.

A second point is that the shift
in emphasis from skilled blue collar
manufacturing coincides with a re-
duction in influence of institutions
devoted to redistributive objectives
in our society. By this, we refer
to difficulties Canadian unions have
encountered organizing employees in
service, retail trade and clerical
occupations, and to the declining
importance of the public sector as a

source of new employment. As Kutt-
ner (1983) points out, there is
nothing intrinsic in assembling

cars, mining coal, or pouring molten
steel that requires high wages.
Similarly, there is nothing intrin-
sic in service and clerical work
that requires low wages. However,
because unions in Canada appear to
be quite unsuccessful in organizing
fast-food workers, typists, bank
clerks or even computer assemblers,
job losses in manufacturing are be-
ing offset by new service sector
jobs that pay far lower wages.

Western Economic Review, Vol.

Further, the primary aspect of the
service economy in which wages are
good is the public sector. However,
surpluses of teachers, professors
and social workers across Canada,
extensive layoffs in the British Co-
lumbia public service and cutbacks
in new hiring in many provinces and
at the federal level all suggest
that the public sector's influence
as a redistributive source of em-
ployment is in decline.

Related to this is an argument
that the decreasing influence of un-
ions and the public sector coincides
with a decline in the legitimacy of
their redistributive objectives. As
manufacturing technologies become
more mobile, blue collar labour mar-
kets have increasingly been in com-
petition with overseas and Third
World labour. This has forced wage
concessions, moderation of wage de-
mands and job loss, which have re-
duced the attractiveness of collec-
tive bargaining to potential union
members. Further, high unemployment
and high levels of new labour market
entry from women and young adults

.act as a depressive force over union

bargaining power. Finally, both
manufacturing and the public sector
have been facing a wages/job securi-
ty tradeoff. For example, each one-
dollar negotiated increase in auto-
mobile worker wages in the U.S. s
estimated to make 1000 robots eco-
nomically feasible. A projected
concentration of robotics investment
in automobile assembly work[16]
places strong downward pressure on
Canada's strongly assembly-oriented
automobile industry. These trends
all interact with one another to
force wages and jobs at the middle
of the occupational structure down
toward the lower end. In contrast,
as discussed above, despite concerns
that highly skilled professional em-
ployees may engage in practices in-
tended to restrict labour supply,
the legitimacy of professional
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association at the higher end of the
occupational structure has neverthe-
less been reinforced by concerns
about improving the quality and
speed of technological diffusion.

To conclude, we suggest that in-
sights for Canadian policy drawn
from the declining middlie hypothesis
required some qualification. To be
sure, the argument has been applied
more successfully to the United
States[17], where the attrition rate
in manufacturing employment has
nearly doubled the Canadian rate (3
million jobs betwen 1979 and 1983
compared with 170,000 jobs in Cana-
da), the attrition rate in unioniza-
tion has been much steeper than in
Canada, and the attitude toward pub-
lic sector employment appears to be
more negative than in Canada. How-
ever, the reasons for these stronger
trends in the U.S. may suggest that
the most significant changes in the
Canadian occupational structure are
yet to come:

a. Canada has a wage 'advantage in
manufacturing relative to the
United States due to the favoura-
ble exchange rate - this may be
slowing the rate of change, but
is unlikely to stop it; ]

b. due to the relatively stronger
representation in the public sec-
tor, collective bargaining in
Canada has not vyet experienced a
significant erosion; however, it
is not vyet clear whether unions
in Canada will be any more suc-
cessful than their American
counterparts in gaining entry in
new sources of employment; and

c. given the recent change of fed-
eral government and the high def-
icit, significant cutbacks in
public employment may not have
been ruled out as a possible pol-
icy response.
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L.3 STATUS ATTAINMENT AND MOBILITY
RESEARCH AND THE STRUCTURE OF
LABOUR MARKETS

The contradictory
sures implied by
dle hypothesis are
portant in analyzing education and
training policy decisions and
school-to-work transitions. In this
section, we use some of our own re-
search in the status attainment and
mobility areas to raise questions
and to suggest modes of analysis im-
plicit in testing the implications
of a declining middle framework. We

policy pres-
the declining mid-
particularly im-

examine three topics -~ returns to
education, treatment of the occupa-
tional structure, and technological

change - that require a re-examina-
tion in light of the declining mid-
dle hypothesis.

L.3.1

Returns to Education

There are consistent
with respect to the
cational attainment on occupational
attainment, measured as the occupa-
tional status of first full-time job
since leaving school. Using U.S.
data, Treiman and Terrell, 1975, p.
182, conclude that "for both sexes,

findings
effects of edu-

occupational status depends on edu-
cational attainment and little
else...! Featherman and Hauser,
1976, pp. 471, L81, find that

"...schooling has the largest abso-

lute and relative effects on occupa-
tional status." They "...find no
support for popular notions of a de-
clining socioeconomic importance of
schooling.”" There is also consider-
able agreement that socioeconomic
background factors have but little
direct influence on occupational
status attainment[18]. Rather, so-
cioeconomic inequities strongly af-
fect patterns of educational attain-
ment, which in turn are so important
to higher Jlevels of occupational
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achievement[19].

While the introduction of labour
market effects does not challenge
the principal findings about the im-
portance of education, it is possi-
ble to specify some temporal trends
that may confirm or disconfirm the
hypothesis[20] that there have been
no declining returns to education
over time. A study of the changing
relationship between university edu-
cation and intergenerational social
mobility in Ontario (Harvey, 1984)
does reveal a marked deterioration
in intergenerational upward occupa-
tional mobility prospects for both
male and female wuniversity gradu-
ates. Data from surveys of Ontario
B.A. and B.Sc. graduates (collected
at four-year intervals between the
years 1960 and 1976) show that a de-
cline in mobility prospects set in
after 196L. This coincided with in-
creases in the general unempioyment
rate in Ontario, in which the labour
market for many types of university-
trained workers, including B.A. and
B.Sc. graduates, started to weaken.
This also coincided with major ex-
pansion in public investment in uni-
versity education in Canada, intend-
ed to meet various (contradictory)
objectives: development of human
capital; a contribution to general
social and cuitural development; and
the provision of greater equality of
opportunity. One major implication
is that an equality of opportunity
objective interacted fundamentally
with other objectives and labour
market conditions in such a way that
observed outcomes bore little re-
semblance to expected outcomes. To

conclude, however, that the major
expansion in public education had
little or no effect on the occupa-
tional achievement of university

graduates from lower socioeconomic
backgrounds would not be appropri-
ate. The analysis is unable to tell

us what occupational achievement
would have been in the absence of a
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A second approach to assessing
labour market influences on temporal
trends in returns to education has
been to discard the assumption of
linearity in the relationship be-
tween years of education and occupa-
tional status attainment[21]. Even
relatively crude attempts at ac-
counting for inherent non-lineari-
ties have shown significant differ-
ence in slope coefficients between
different types of education deci-

sion. For example, Harvey and Kal-
wa, 1983, wusing pooled cross-sec-
tional data for Ontario B.A. and
B.Sc. graduates (1960-1976) show

significantly higher returns to edu-
cation for science majors, particu-
larly for women. The authors could
have expanded their analysis by cre-

ating separate science major vari-
ables for each year data were col-
lected (that is, for 1960, 196k,

1968, 1972, 1976), in order to esti-
mate temporal trends in returns to
science education.

Research we are currently con-
ducting using the 1973 Canadian Oc-
cupational Mobility Survey data
set[22] allows us to do somewhat
more detailed tests on alternative
formulations of an education vari-
able. For example, we can estimate
separate returns to education coef-
ficients according to the vyear re-
spondents entered the labour force
(for the time being, we have re-
stricted our analysis to the years
1961-1972) and type of education -
for example, years of education,
controlling for university or post-
secondary non-university attendance.
Over time, we have observed the in-
creasing importance of certain types
of post-secondary non-university ed-
ucation (for example, the college of
applied arts and technology system
in Ontario), which leads wus to be-
lieve that we can account for an
overall decline in returns to educa-
tion by pinpointing sources of the
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decline and emerging sources of op-
portunity. In addition, we are able
to experiment with functional form

(for example, take the natural log
of year of education) in order to
account for inherent non-lineari-
ties[23].

The purpose of specifying poten-—
tial threats to the simplifying as~
sumption of linearity is three-fold.
First, the universally accepted
finding - education has the largest
absolute and relative effect on oc-

cupational status[24] - requires
further investigation in light of
knowledge about changes in the edu-

cational system. We can argue that
the community college system in On-
tario and other provinces emerged as
a policy response to changing occu-
pational structure and labour market
needs - the very factors that would
suggest a fundamental discontinuity
in the occupational status attain-
ment process. Second, we are not
convinced that Featherman and Hau-
ser's (1976) finding of no declining
returns to education over time
stands up in Canada, particularly in
light of contradictory findings sug-
gested by other modes of analy-
sis[25]}. A diverging occupational
structure may have little influence
on average occupational status at-
tainment, vyet individuals who make
less technologically relevant educa-
tional decisions may face a precipi-
tous decline in returns to educa-
tion. Third, as we all acknowledge,
there are labour market and non-la-
bour market objectives to public ed-
ucation that contradict the signifi-
cance of some of these findings.
For example, public education at-
tempts to develop general human cap-
ital which may facilitate more rapid
social or technological adjustments
later in 1life. There are general
social and cultural development ob-
jectives of public education that
may not yet have been appropriately
evaltuated in terms of occupational

Western Economic Review, Vol.

37

status attainment models.

h.3.2 Occupational Structure

our conclusion that there
returns to edu-

It is
have been declining
cation in Canada in the late 1960s
and into the mid-1970s. According
to available evidence[26] this trend

has continued into the 1980s. In
order to explain this trend, how-
ever, it is necessary to step out-
side of the traditional status at-
tainment model and examine aspects
of labour markets and occupational
structure[27}. Traditional measure-

ment techniques provide, at best, an
indirect measure of temporal shifts
in the wunderlying structure of the
population.

An examination of sex differences
in occupational status attainment
reveals the difficulty of evaluating
structural differences in terms of
the traditional model. For example,
a number of studies have concluded
that the distribution of occupation-~
al status is virtually identical for
both sexes[28]. As Spaeth (1977)
points out, however, this may be an
artifact of focussing analysis
around the arithmetic mean. Given
the common observation that women
are excluded from occupations with

high socioeconomic status and are
less likely to enter low status
ones, the similar arithmetic means

may be accompanied by smaller stan-
dard deviations for women. Adi-

verging occupational structure may
well be inferred in a similar way.
That is, deviations from the mean

would increase in conjunction with a

diverging occupational structure.
Indeed, increasing standard devia-
tions are observed in Harvey's

(1984) data set (see Table 4). How-
ever, we can only view this as a
weak, indirect test of the existence
of a -diverging occupational struc-
ture since we are unable to rule out
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alternative explanations.

A more direct attempt at identi-
fying structural influences was made
by Harvey and Kalwa (1983). They
include the general unemployment
rate for Ontario in their model (for
the years 1960-1976), as a means of
reflecting the interaction of supply
and demand in the labour market as
well as the overall state of aggre-
gate economic activity. The purpose
of this inclusion was to address
Horan's (1978) argument that status
attainment research neglects the
analysis of structural factors in
the process of occupational attain-
ment. Further, the inclusion was
intended as a way of estimating the
extent to which differences in occu-
pational achievement are masked by
the use of prestige as a measure of
socioeconomic differentiation. The
authors observed that the unemploy-
ment rate coefficient was strongly
negative, which suggests that a de-
cline in status apparently accompa-
nies a weakening labour market.
Further, this decline in status over
time most likely wunderstates the
real economic effect of the fortunes
of graduates, since even maintenance
of status under weakening labour
market conditions may well have had
a negative influence on relative
earnings.

These intriguing findings
to several new research
First, the unemployment
admittedly crude measure of the la-
bour market. It is subject to cyci-
ical variation (due to fluctuations
in the business cycle) and to a
gradual temporal increase due to
changes in the occupational struc-
ture. It is desirable to attempt to
separate cyclical and structural ef-
fects. Second, the analysis can be
extended from university graduates
to the general population. Third,
over time, there are significant
changes in work force composition
and job availability due to

point
needs.
rate is an
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demographic and technological chang-
es. Experience shows that job-cre-
ating and job-destroying techno-
logical changes have been occurring
in conjunction with one another -
controlling for these changes in oc-
cupational structure aliows us to
unmask structural influences in the
occupational status attainment pro-
cess.

The importance of structural
changes to understanding the occupa-
tional status attainment process can
be inferred from a study using U.S.

data on temporal changes in inter-
generational occupational mobili-
ty[29]. Using data from the 1962
"Occupational Changes in a Genera-

tion'" supplement to the Current Pop-
ulation Survey, the authors compare
patterns of intergenerational mobil-
ity for men over nine 5-year co-
horts. They do find significant
differences in patterns of mobility.
However, the authors <conclude that
no change has taken place in occupa-
tional mobility when the <changing
occupational distribution is taken
into account. The authors raise an
interesting point for more recent
research that evaluates the implica-
tion of the declining middle hy-
pothesis: that '"rather than treating
the underlying process of mobility
as a variable in comparative re-
search and the variation in the dis-
tribution of occupations as a dis-
turbance, it may be more fruitful to
treat transformations of the occupa-
tional structure as problematic in
comparative mobility research."

4.3.3 Technological Change

This latter assertion poses in-
teresting implications and challeng-
es to research and policy on educa-
tion, mobility and technological
change. Specifically, it focuses
attention on the occupational struc-
ture as problematic to research and
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policy decisions. In these terms,
evidence of a diverging occupational
structure might be viewed with con-
siderable concern because it may
foreshadow a much greater decline in
mobility prospects than might other-
wise be anticipated.

L.4 HUMAN CAPITAL DEVELOPMENT AND
THE STRUCTURE OF LABOUR
MARKETS

The process of
velopment can be
levels:

human capital de-
observed at many

a. the macro or societal level, whe-
re the quality of a society's hu-
man capital is inferred by such
indicators as the rate of produc-

tivity increase or the changing
skill requirements of jobs (Rum-
berger, 1981);

b. the educational institution leve-
1, where we debate such issues as
whether high school or university
standards in mathematics and Eng-
lish should be raised, or whether
the number of places in universi~
ties should be reduced (faster
than the expected decline in uni-
versity-age population) in order
to improve quality for those who
remain (Commission on the Future
Development of Universities of

Ontario, 1985);
c. the job market or vocational tra-
ining level, where researchers

speculate that on-the-job devel-
opment is insufficient for future
(unanticipated) labour  market
needs, and infer a trend away
from a ''school-work-retirement"
development model to a "life-long
learning' model (CEIC, 1984);

d. the individual level, where beha-
vioural researchers try to ex-
plain why some people fear tech-
nological change while others
thrive on it, and where cognitive
barriers and opportunities for
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learning are analyzed. At most
levels, the interactions with the
structure of labour markets are
not well understood, nor are the
interactions between Tevels.
Even at the job market level, we
don't know whether the hypoth-
esized trend away from 'school-
work-retirement" to "life-long
learning'" is a trend that has
been empirically verified or a
direction policy-makers and re-
searchers believe we ought to go.
Further, we don't know whether it
is an initiative that enhances
technological efficiency and pro-
ductivity or a way in which mo-
bility prospects can be dramati-
cally improved. While we hope it
does both, a failure to consider
the nature of the occupational
structure may lead to initiatives
that bear little resemblance with
original objectives.

This latter caution may be illus-
trated with respect to two issues.
First, there is a widely held belief
that North Americans are over-edu-

cated. This is often operational-~
ized either in terms of over-invest-
ment in public education ({e.g.,
Freeman, 1976), or analysis of the

post-graduation experience of gener-
ally educated (B.A. and B.Sc.) stu-
dents[30]. We cannot directly sup-
port or reject this view. However,
even assuming its truth, it does not
follow that an effective education
policy would necessarily reduce in-
vestment in general educational de-
velopment in favour of more job-spe-
cific training or other government
priorities. Such an approach effec-
tively takes the occupational struc-
ture as given instead of viewing the
occupational structure as an inte-
gral changeable part of a policy
formulation process. Such an ap-
proach effectively excludes thinking
that '"the real problem is the supply
of good jobs rather than the supply
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of good workers."[31] Downsizing ed-
ucation could well create a self-
fulfilling prophesy (in terms of di-

verging occupational structure)
unless any such decisions are made
in conjunction with their expected

mobility outcomes and the extent to
which they exclude other policy op-
tions. For example, could such de-
cisions reduce our ability to pursue
other policies to fill in the middle
of a divergent occupational struc-
ture?

Second, we can explore the impli-
cations of a trend away from a
"school-work-retirement' development
model to a '1ife-long learning' mod-
el. If we accept a basic proposi-
tion of dual labour market analy-
sis[32] - that pay, benefits and
development opportunities accrue to
individuals in primary labour market
situations - then it is easy to see
the implications of a 'life-long
learning" model in terms of a diver-

gent occupational structure. The
opportunities for continuous learn-
ing - paid educational leaves, op-

portunities to make use of proposed

registered educational leave pro-
grams or skill deveiopment Ileave
provisions under provincial labour

codes[33], or even opportunities to
profitably make use of job sharing
arrangements - would accrue to indi-

viduals in primary labour market
situations. {f "life-long learning"
is indeed where the future lies,
then the question of access - a

longstanding concern in the analysis
of educational institutions - would
have to be re-formulated in terms of
labour market and institutional
(firm-specific) issues.

Western Economic Review, Vol.

" of potentially critical

L. 5 {MPLICATIONS FOR RESEARCH AND
POLICY

There are three principal conclu-
sions to this paper. First, there
is evidence that the middle of the
occupational structure is giving way
to a more polarized occupational
structure. This diverging structure
has implications both for human re-
source policies designed to enhance
technological relevance and produc-
tivity and for issues of occupation-
al attainment and mobility. Second,
most existing research on occupa-
tional status attainment and mobili-
ty ignores the influence of occupa-
tional structures, even though rough
attempts at specifying the structur-
al influences yield meaningful re-
sults. Third, the process of human
capital development is not well un-
derstood in terms of the underlying
occupational structure. This cre-
ates a very real danger that current
policy decisions may more severely
restrict future developmental oppor-
tunities than is generally realized.

We have outlined some areas where
there s a need for research.
Clearly, there 1is a need for new
data on occupational status attain-
ment and mobility processes format-
ted in ways that facilitate linkages
with labour market and technological
change data. We outlined some pos-
sible linkages ~ by altering the
form of education variables, by add-
ing measures of labour market change
(for example, the unemployment rate)
and by adding in controls of the oc-
cupational structure - and how these
linkages can alter perceptions of
the status attainment and mobility
processes. Finally, recent human
capital development research is not
well developed in terms of expected
interaction between levels as well
as with occupational structure vari-
ables. In short, there are a number
implications
occupational

of a divergent
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structure that need to be accepted
or refuted by various streams of re-
search.

With respect to education and
training policy, we see implications
in at least two major areas. First,
some organization theorists argue
that there are ''good" and "bad' ways
of implementing technological chang-
es. The 'good" way consciously in-
troduces notions of empowerment,
"bridging' positions between Tow-
level routine jobs and higher devel-
opmental positions, job enrichment,
training and re-training opportuni-
ties, quality of working life, af-
firmative action[34]. The "bad" way
contains the polarized internal la-
bour market structure without any of
these bridging opportunities. I f
life-long access to learning oppor-
tunities becomes a more important
part of the agenda, then some of
these institutional remedies would
warrant further investigation in
terms of their influence on the
(market-level) occupational struc-
ture. A basic question given an ac-
ceptable criterion (equality of op-
portunity or equality of results)
is, what measures are most effective
in terms of ensuring equality of ac-
cess to life~iong Jlearning opportu-

nities?

Second, nothing in this paper
should be construed as detracting
from the desirable objectives of
technological relevance, technical

excellence or productivity enhance-

Western Economic Review,
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ment in our society. However, the
other side of the contradiction mer-
its attention: that is, "the real
problem is the supply of good jobs
rather than the supply of good work-
ers.” In a sense, the contradiction
can be resolved by realizing that a
developmentally oriented, mobile oc-
cupational structure vastly increas-
es the pool of qgualifiable people
for technologically relevant jobs.
In other words, it makes sense to
pursue policies that alter the shape
of the occupational structure by in-
creasing the supply of good jobs:

a. at the societal level, by buildi-
ng a commitment to full employ~-
ment and a strong public partici-
pation in education, training and
mandated employment standards
(e.g., affirmative action, educa-
tional leave programs);

b. at the institutional (employees)
level, by developing supportive
occupational structures and by
building a strong organizational
commitment to training and devel-~
opment;

c. at the institutional
al) level, by developing suppor-
tive, relevant programming; and

d. at individual or small group lev-
els, by engaging in developmen-
tally-oriented modes of work (job
enrichment or enlargement, quali-
ty of working life, on-the-job
training and others).

{education-
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TABLE

A Scenario® Showing Occupations? Contributing Most to Employment Growth,
Canada, 1983-92

Projected Employment Socioeconomic
Rank Occupational Title? 1983 1992 I ndex
(tn Thousands) Male Female

Index Index

WO 00O~ ONUT W N —

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Secretaries and steno 351.3 438.8 52 50
Bookkeepers 368.2 L448.5 51 Lg
Truck drivers 238.0 310.0 30 36
Financial officers 140.9 180.0 68 56
Janitors 223.6 261.4 25 26
Cashiers and tellers 229.6 263.8 40 39
Carpenters 107.3 138.1 28 38
General office clerks 136.4 165.3 L6 L
Waiters 252.4 281.0 28 -~
Guards and other security 76.9 101.5 29 36
Typists, clerk/typist 95.7 118.4 L6 Ly
Receptionists 90.4 112.0 L1 L
Sales management occupations 169.9 191.1 65 52
Labourers: other construc. 54,2 7L4.9 29 26
Nurses, grad., nonsuper. 185.5 206.1 51 62
Welders 79.8 99.8 35 28
Industrial farm mechanics 88.2 108.0 S 42
Auto mechanics 140.7 160.0 38 31
Sewing machine occupations 88.1 106.6 23 25
Bus drivers kg.0 67.4 32 30
Chefs and cooks 162.5 180.8 27 28
Superv: other constr. 66.5 84.3 L6 38
General managers 79.2 96.8 67 69
Nursery workers 58.8 75.9 28 32
E.D.P. equipment operators 71.3 88.1 56 43
Police officers: govt. 53.8 69.3 60 65
Stock clerks 91.5 106.6 39 37
System analysts 56.8 71.9 69 73
Shipping clerks 8L4.2 98.5 34 34
Commercial traveller 95.9 109.6 57 L9

Source: Consultation Paper on Training, Minister of Employment and

Immigration, Canada, December 1984, p. 29.

Based on COPS reference case scenario developed by iInformetrica
Ltd., October, 1983 and COPS own computations. Included are all
occupations which are not supervisory or residual in nature.
According to the Standard Occupational Classification,
Statistics Canada, 1980. ’
Blishen and McRoberts, 1976, and Blishen and Carroll, 1978.
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Selected Small Occupations Where Relatively Rapid Increase in Demand Could

be Expected in the Medium Term

Occupational Title?

Estimated Employment
in 1983 (In Thousands)?

Male Female
I ndex Index

Organization and Methods Analysts 9.0 -
Chemists 8.4 66 73
Physicists 1.3 69 74
Architects 7.1 72 68
Chemical Engineers 5.0 71 80
Agricultural Engineers 0.5 -- -
Nuciear Engineers 0.8 75 --
Community Planners 5.7 - --
Architectural Technologists and

Technicians 1.2 63 52
Mathematicians, Statisticians and

Actuaries 5.4 67 61
Dental Laboratory Technicians 3.9 - -
Advertising Sales Occupations 8.4 - --
Business Services Sales Occupations k.7 -- -=
Forestry Conservation Occupations L1 32 33
Distilling - Chemicals 2.9 57 26
Precision Instruments Fabricating 2.6 38 31
Labour: Electrical/Electronic

Equipment 2.6 29 26
Subway and Street Railway

Operating Occupations 1.0 L 21
Radio and T.V. Equipment Operators 4.0 57 L5
Sound and Video Recording Operators 2.3 59 30

ning, Minister of Employment and

Source: Consultation Paper on Trai
Immigration, Canada, December 1984, p. 28.
1 Based on estimates of the

System (COPS).

2 Blishen and McRoberts, 197

Western Economic Review, Vol.

Canadian Occupational Projection

6, and Blishen and Carroll, 1978.
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TABLE 3

Paid Employment in Manufacturing and in Selected Occupational Groups, Cana-

da, 1979-84

Product
Manufacturing Clerical Service Machining Fabricating
{(In Thousands)
1979 2090 1757 1155 273 937
1980 2080 1879 1224 261 931
1981 2060 1881 1243 255 9l
1982 1799 178L 1248 217 810
1983 1820 1805 1298 212 871
1984 1955 1830 1290 220 884
Source: Data for November of each year, from Statistics Canada:
The Labour Force, Cat. #71-001.

TABLE &4
Mean Occupational Status by Year of Graduation and Sex
Year of
Graduation Men N SD Women N SD
1960 5.91 Loy 1.17 5.40 304 .94
1964 5.97 666 1.14 5.50 Lok .96
1968 5.41 749 1.0L 5.25 764 1.03
1972 L.91 96k 1.30 L.85 911 1.13
1976 h.hk L3k 1.1 L.29 Lg2 1.50
TOTAL 5.31 3220 1.32 5.03 2965 1.17

Source: Harvey, 1984,
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The Work Force Transition to New
Computer Technologies: Changes in
Skills and Quality of Work Life

Harold Salzman, . Philip Mirvis,
Program on Managing Innovation and Program on Managing Innovation and
‘Development, Boston University. Development, Boston University.

As new computer technologies are being introduced into the work-~
place, there is a great deal of concern about their impact on
skill and training requirements. With little solid research,
policy-makers have concluded that these computer technologies
will render the current work force obsolete, and that it will
take a major government effort to provide the basic computer
skills they will need to remain employable. We address these
concerns by examining the skills requirements of several major
new computer technologies and the transition process in different
types of firms.

The firms studied are a legal books publisher, aerospace company,
and several electronics and computer manufacturers. The technol-
ogies are Computer-Aided Design systems for mechanical engineer-
ing and electronic components design, word processing systems as
used by legal writers and editorial assistants, personal comput-
ers used for statistical analysis by managers, and a management
information system used in credit and collections.

We find:

* no dramatic skill changes;

% computer technology requires only an incremental advance in
knowledge and skills, and

% the jobs still require workers to have a substantial proportion
of their existing skills.

% Moreover, there are important organizational and production process-
specific skills and knowledge that are not replaced by the
use of these new technologies.

% The transition to using these technologies occurs relatively
easily when there is support by the company.

% Further, we find no substantial detrimental impact on the quality of
worklife from the use of computer technology - the problems
encountered were more reflective of the organization.
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Thus, our findings have the following public policy implications:

there is only a minimal role for government in re-training
- the evidence is that generic retraining programs historically

have not been effective and will
Instead, government expenditures are best

puter revolution."

not be required for the '"com-

directed to providing basic skills and remedial education to

those unemployed;

because of the nature of skills shifts, and continued importance

of existing skills and knowledge in ''new" production processes,
it is in the best interests of individual firms to provide their
employees with the training and support necessary to use new

technoliogies.

* In terms of preserving or improving the condition of the work-

place environment,

labour's efforts are best directed at addres-

sing organizational changes, not technological change.

5.1 INTRODUCT I ON

Technological innovation has been
the hallmark of Western industrial
development in the twentieth centu-
ry. lts impact upon the labour
force and upon conditions of work
has been the subject of countless
academic studies and heated politi-
cal debates since the industrial
revolution and mechanization of work
and the workplace. The central con-

cerns are the ways that firms and
workers adapt to technological
transformations of production pro-
cesses.,

innovation has
to the labour

Each new wave of
introduced new skills
force and posed new training re-
guirements. Questions centre upon
the extent to which the existing
skills of workers have been made re-
dundant and firms have chosen to al-
ter their skill base through re-
training versus the hiring of
replacement workers. Technology has
also changed the conditions of work,
increasing or decreasing the chal-
lenge and craft inherent in differ-
ent jobs, affecting the degree of
safety and comfort afforded workers,
and altering people’s relations .to
their co-workers and supervisors.

Western Economic Review,

Rates of pay and opportunities for
advancement have been influenced by
technological change as well.

Questions here centre upon the ex-
tent to which technology has im-
proved the human environment in the
workplace or led to its dehumaniza-
tion.

With the
of widespread
this one involving
of the production
questions are raised anew. Propo-
nents of computer technology cite
its capacity to increase productivi-
ty in firms, enhance international
competitiveness and thus increase
the job security of workers. Some
claim it will also eliminate the te-
dium in many jobs while giving work-
ers more resources and comfort on
the job. These advocates of elec-
tronics promise a bright employment
future for the computer literate and
able. Conversely, detractors
project upheavals in the labour
force and the displacement of those
unable to learn new skills or those

advent of another wave
industrial change,
computerization
process, these

who have become redundant in new
production processes. Some predict
that the new technologies will prove
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deskilling and dehumanizing. They

portend -that adaptation to techno-
logical change will ravage many in
the work force.

While not Pollyannaish about the
prospects of technological change,

we do not anticipate the brutish fu-
ture anticipated by its doomsayers.
Our conclusion is based upon evi-
dence collected in case studies in
two industries which address the im-
pact of computer technology. Our
results show the firms studies to be
quite dependent upon the existing
skills and, in particular, the craft
knowledge of current workers for op-
erating the new technologies. We
find that workers are quite able to
learn new skills required for their
jobs with minimal retraining pro-
grams. Furthermore, we find that
firms which previously had a human-
istic orientation continue to create
conditions of work congenial to hu-
man association. When problems do
emerge, we trace these to organiza-
tional and political factors rather
than to any technological impera-
tives.

These cases become a point of de-
parture for considering the role of
government and the private firm in
the process of technological change.
in the case of employment and skills
training, and in the case of mainte-
nance of healthy working conditions,
American society has traditionally
assigned the public and private sec-
tor distinct functions. The public
sector has been charged, for exam-
ple, with providing entrants to the
work force the basic skills neces-
sary for employment. |In this econo-
my we have also assigned the public
sector responsibility for labour
force shifts, using a tax on employ-
ers to provide financial support to
sustain workers making forced job
transitions. The private sector, in
contrast, has largely limited its
role to developing the specific
skills needed in fulfilling

Western Economic Review,

production requirements. Firms have
also been unrestrained in evaluating
market factors and making managerial
judgments in decisions on the hiring
and displacement of workers.

There has also been a separation
of functions as to maintenance of
healthy working conditions in Ameri-
can society. The private sector has
assumed such responsibilities, as
these bear on the retention and mo-
tivation of workers. Iin some in-
stances, such conditions have been
negotiated with representatives of
unionized workers, The public sec-
tor has assumed only the broadest
protective role to ensure a degree
of safety in the workplace and equal
opportunity for workers to gain em-
ployment and advancement in firms.
It is fair to say that, by and

large, government has assumed a re-
active function in its protective
role, with only minimal participa-

tion in advanced planning or evalua-
tion of industrial changes.

The arrival of computer technolo-
gy has been coincident with shifts
in the location of production facil-

ities, the decline in key indus-
tries, and, in recent years, the
highest sustained levels of unem-
ployment in the postwar period.
These factors have led to a reass-
essment of the role of government
and the private sector in managing
labour force adjustments. in cur-

rent industrial policy debates many
are claling upon government to take
a more active role in shaping the
course of industrial development.
There is also a consensus that gov-—
ernment needs to begin development

of retraining programs for workers
whose skilis are thought to be made
obsolete by technological change.

This latter proposal is based upon
the assumption that it will be most
expedient and economically efficient
for companies to replace their ex-
isting work force with those who
have obtained new general skills in
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computerization through their
schooling. it is the premise that
new production processes will re-

quire a fundamentally new set of ba-
sic skills that is leading policy-
makers to have government assume
this training function in our socie-
iy. Moreover, it is thought that a

substantial proportion of the unem-
ployment problem can be addressed
through such programs. However,
this solution begs the questions.

Before legislating solutions
pothetical problems, we
pause to ask: Will
change require new skills radically
different from existing ones? Will
current workers be unable to acquire
those skills? Or will it prove un-
economical for firms to train them?
Will new job entrants have a compet-
itive advantage because of a general
training in computer skills?

to hy-
must first
technological

Evidence from our cases suggest
that the questions above can be an-
swered with a strong "NO." indeed,

the findings suggest that computeri-
zation does not replace the skills
of an existing work force and that
firms are not acting in their best
economic interests by replacing
their existing work forces. In-
stead, computer skills are an "add-
on'" to existing skills and we thus
come to the view that it is more
cost effective for firms to take re-
sponsibility for training current
workers in new job-related computer
skills. This challenges the assump-
tion that computerization requires a
new set of basic skills, the equiva-
lent of, say, reading and writing,
which might be best provided by the
public sector. Since computeriza-

tion does not require a new set of
basic skills, nor render current
workers' skills obsolete, computer
specific retraining programs will
not be an effective public sector
remedy for current or future unem-
ployment. There is an additional
question of government's
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responsibility to protect the wel-
fare and well-being of workers dur-
ing the transition to new production
processes. In this paper, we shall

look at the rationale for such a
role focused on computerization in
the 1980s.

5.2 TECHNOLOGICAL CHANGE AND
TRANSFORMATION OF SKILL

in the mid-1970s, the development
of the microchip enabled tremendous
computing power to be put in rela-
tively small devices, and brought
drastic reductions in  computing
costs. This changed the application
of computing capabilities: it made
possible the use of computers in
everything from office equipment to
shopfloor machinery and engineering
design systems.

Like the new technologies of each
age, microelectronic technology is
being seen as revolutionizing the
current ways of work. Like other
technology before it, this technolo-
gy promises a greater degree of au-
tomatic control of production pro-
cesses, subject to less worker
intervention, knowledge and overall
involvement in production activity.
Recent developments in industrial
applications of microelectronic
technology have renewed interest in
the labour process in many areas -
from sociologists and economists to
policy-makers, labour leaders and
corporate executives. There is in-
tense interest in this technology
because it is thought to be unique
in the types of changes it will

bring to the industrial arena.

It is suggested that the tran-
sition to microelectronic technology
involves a different skill process
than previous types of mechanical
technologies. Some studies claim
there is a general tendency to re-

“duce the skill level required of the

work force, while others see a
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greater bifurcation of skill, with
rapid declines in middie skill lev-
els of the labour forcell]. Other
studies conclude that recent indus-
trialization has caused a general
shift in the nature of skills, from
motor- and craft-oriented skills to

mental and perceptual activities in-
volving a greater span of discretion
and responsibility[2]. in white
collar and professional work, one
study suggests that there is a tran-
sition to ''new worlds of computer-
mediated work." This involves the
evolution of qualitatively new forms
of work activity. Rather than the
active application of knowledge and
skill, especially that of judgment
and discretion, there 1is a ''secon-
dary application" of work knowledge
and skill, mediated by the comput-
er[3]. Manual work is undergoing a
similar transition. There is, ac-
cording to one writer, an "intellec-
tualization of craft knowledge," in
which skill is the ‘'capacity not to
perform a certain operation by hand
but to instruct a machine to perform
the necessary manipulations.'[4]

Whatever the exact nature of the
skill changes, these studies suggest
that the changes are gualitatively
different than those of previous
technologies, and the direction of
microelectronic innovation is toward
deskilling and rationalizing the
workplace[5]. In this regard, the
prevalent assumptions about computer
technology are:

(1) computer-based industrial tech-
nologies are for automation
and, as such, they replace ex-
isting skills;

(2) they thus make obsolete current
working knowledge and
and

(3) dramatically different new
skills are needed for these
""computer transformed'" occupa-
tions. ’
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These assumptions are based on
the premise that there is a general
leveling of working skills such that
knowledge of computer technology is
of greater importance than job spe-
cific skills. For example, in the
computer field, knowledge of comput-
ers is considered basic, and its
specific applications (e.g., busi-
ness, financial, medical) are second

to that knowledge. It is often as-
sumed that the proliferation of com-
puters throughout industry will

transform many occupations in a sim-
ilar fashion so that these generic
computer skills will be the primary
requirement, with specific skills
being secondary. This is the basis
for regarding computer knowledge as
a matter of literacy rather than
skill. Just as reading and writing
are general skills that are trans-
portable, so too computer knowledge
and facility is being regarded as a
generic skill that will, in part,
replace specific occupational and
industrial skills. Thus, the direc-
tion of current Jlegislation is to
have the public sector provide gen-
eral computer skills as basic train-
ing. In the following sections we
will address the underlying premises
about the impact of microelectronic
technology on skills and quality of
worklife.

5.3  THE CASE QOF SKILLS

To examine these theories about
changes by computer technology, and
to provide some answers to basic
policy-relevant questions, we have
drawn on our research projects which
with the impact of several
types of computer-based technologies
in three different types of firms
and six occupational groups. The
firms are a legal books publisher
and aerospace company and several
electronics and computer manufactur-
ers. The technologies are
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Computer-Aided Design Systems used
for mechanical engineering and elec-
tronic components design, word pro-
cessors, personal computers and a
Management Information System.

The methods of study are:

(1) interviews with workers and ob-
servation of work tasks in the
legal publishing firm and on
computer-~aided design systems
in aerospace, computer and
electronics firms; and,

(2) quality of worklife surveys of
users and non-users of the
technology after its introduc-
tion in the legal publisher for
three different technologies;
word processing for legal writ-
ers and editors; statistical
analysis on personal computers
by managers; and a mainframe
based Management Information
System for accounts, collec~
tions and customer service per-
sonnel.

Computer-Aided Design (CAD) sys-
tems promise to bring the most radi-
cal change in skill requirements of
an occupation. The CAD system is
used in drafting and electronics de-
sign for drawing and analysis. The
system consists of a graphics com-
puter screen connected to a comput-
er, providing an electronic drawing
board which enables the designer to
draw and redraw his or her design by
pressing a few buttons or typing in
a short set of instructions. This
has virtually replaced the drafting
board and the need to draw by hand.

While the computer graphics capa-
bilities speed up the drawing pro-
cess, it is the automatic software
routines for design that promise to
transform the occupation. The de-
scriptions of CAD proclaim that it
can ‘''perform complex engineering
analyses; automatically detect de-
sign errors; automatically revise
all drawings and documentation; in
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short, CAD/CAE streamlines and inte-
grates the entire design, engineer-
ing and construction process..."[6]
The "CAD (software) may even propose
designs. (It will) suggest a layout
after the designer specifies what a
(computer) chip (that he or she is
designing) should do." The hand
drawing of an electronics component
is no longer necessary: the "tedi-
ous and long job of drawing all the
connections for a 150,000 transistor
chip is done automatically by push-
ing a button..."[7]

The essence of this computeriza-

tion is a substantial occupational
transformation. These automatic
routines, in theory, obviate the

need for design skill and substitute
a less skilled vyet complex training

in procedures for the operation of
CAD. According to its formal de-
sign, CAD transforms what was "user"

knowiedge, that is, knowing how to
design and use the system to accom-
piish this task, to ‘''operator"
knowledge where the job consists of
knowing a complex set of operations
in order to run the machine, This
will potentially transform the de-
sign process from board design to
CAD operation; that is to say, the
skill of designing a board is embed-
ded in the systems software so that
an understanding of how to operate

the CAD system will allow the opera-
tor to produce the board with the
minimum of design skills. This

would substitute a
of computer skills
knowledge of a
product design.

However, the lofty designs for
automation are far from becoming re-
None of the companies' stud-
ies was able to truly transform the
design tasks as the CAD literature
or electronic soothsayers predicted.
Most design applications are very
complex and exceed the automation
capacities of the CAD systems. CAD
produces designs which are often

more generic set
for the specific
particular type of
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inefficient, not even equal to de-
signs produced by a novice designer.
Designers interviewed unanimously
felt that CAD extended their design
abilities, but was only a tool, for
their use, not a replacement for
their knowledge, skill and experi-
ence.

Because of its complexity, the
design task is not amenable to rote
design by a machine. Even in the
simplest boards there are a tremen-
dous number of connections and pos-
sible permutations which make a com-
putational approach to design
impossible. Instead, 'problem-solv-
~ing" algorithms are used, but elec-

tronic problem solving still pales
beside the best of human problem
solvers. Thus, the design process
still requires the intelligence,
skill and ingenuity of a human de-
signer. There was not one instance
where experienced  designers were
successfully replaced by "CAD opera-
tors."

When CAD- was first
duced, however, there were some who
believed that the computer revolu-
tion had fulfilled its promise.
There were two instances where com-
panies attempted to use CAD to auto-
mate their design process. The
first brought in CAD operators to do
PC board designs on their newly ac-
quired CAD equipment[8]. These CAD
operators had little design experi-
ence and were expected to take over
the work of the experienced designh-
ers who did not know how to use the
CAD system, and who were paid a
great deal more. A second company,
an electronics firm, had been doing
only the engineering of the boards
and then having the design and pro-
duction done through an outside ven-
dor.

Both of these companies failed
miserably: the first was unable to
put a board into production until it
brought some of the experienced de-
signers into the department, while

being intro-
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the second company, unablie to get a
single board out in 18 months - even
after they brought in an experienced
board designer and CAD trainer to
help their operators - closed the
department, sold the equipment and
went back to using an outside ven-
dor. The failure of the anticipated
deskilling and obsolescence of the
designer's knowledge, training and
skill was explained succinctly by
one CAD trainer who said, 'Sure, you
can train a clerk to become a CAD
operator and design a board... but
it'l1l look like a board designed by
a clerk!" These companies failed
because they drastically reorganized
their production process in accor-
dance with the promised or theoreti-
cal capabilities of the CAD systems.

These companies' failure to use

CAD effectively stemmed from their
approach to automating the design
process. Other companies avoided
similar failures only because they
had experienced and highly skilled
designers who used these systems to
supplement their skiils. Since CAD

does not replace the designer or the
need for his or her experience, CAD
systems have to be introduced into
the existing production process,
utilizing the existing workforce.
The retraining necessary to operate
these complex systems was surpris-
ingly minimal. The average training
period was two to three weeks to
learn the basics of the system.
This usually consisted of three to
five days of training classes - ei-

ther in-house or through an outside
vendor - and a couple of weeks of
practice. Sometimes they returned

to classes for two or three days of
advanced training, but usually they
were able to progress on their own,
with occasional calls to the trainer
for assistance. After four months
in most cases, and no more than six
months in any of the cases, the de-
signers felt they had fully mastered
the system and had fully integrated
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it into their work.

In interviewing managers in elec-
tronics companies we .inquired about
their hiring practices. They uni-
formly said they would hire someone
with two to three years of tradi-
tional design experience over some-
one just out of school but who knew
the new technology. They were op-
posed to the substitution of new
technology training for traditional
training. In fact, some said that
it should only be supplemental
training after the designer had some
design work experience.

The point here is that computer
training should not be used as a
substitute for understanding the ba-
sic principles of design. The CAD
system transforms work such that
these systems are an indispensable
tool, but they do not replace the
skill of the worker. The acquisi-
tion of the requisite computer skill
to use a CAD system is a marginal
addition to the skills and knowledge
of an experienced designer, well
within the grasp of those currently
employed.

In the legal publishing firm we
find automation systems that promise
to transform both the style and
substance of office work. The sys-
tems used by this firm are represen-
tative of different types of tech-
nology that are expected to
transform much of the world of white
collar work. Finding a terminal or
computer on nearly every desk, even
the casual observer notices the dra-
matic changes in work tasks. In our
interviews and survey, we focused on
the skills and training required to
effectively employ this technology.

The legal publisher has a staff
of lawyers who write their legal
‘publications and editorial assis-

tants who copy edit the work. With-
in the past two vyears the company
has introduced a sophisticated word
processing system for the lawyers/
writers and editorial assistants.
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This has required both
and editorial assistants to use the
word processing system for all of
their work. This transition was
made relatively easily, with in-
house support staff conducting short
training sessions and providing con-
sultation.

The significant impact of the
computer here was not the change in
skills, for this involved relatively
minor skill acquisition, but the
shift in tasks. The lawyers previ-
ously gave all their writing, edit-
ing and corrections to the editorial
assistants to edit, proofread and
type. With the word processor, they
now enter their text directly on the

the lawyers

system. This has not changed the
substantive knowledge necessary to
write legal texts, but added new

skills and tasks to their job. For
some of the lawyers/writers these
new tasks are not welcome, but the
overall improvement in writing on a
word processor and the faster edit-
ing turnaround proved to be a bene-
ficial change.

Iin addition to word processing

changes, the editorial assistants
have had a more substantive change
in their job because of <changes in

of the manuscripts.
using photocomposition
printing which necessi-

the production
They are now
methods of

tates entering typesetting codes
into the manuscript. These are
codes which define page formats,

type style (e.g., italics, boldface)

and other instructions for determin-
ing the final format of the book.
This has required that they learn

these typesetting codes and acquire
a broader understanding of the final
format of the book and the produc-
tion process. The acquisition of
these skills required training be-
yond learning the word processing
system, but it posed no major obsta-
cles for the editorial assistants.
In fact, they were generally posi-
tive about learning this new skill
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for it made the wortk more interest-
ing and added more variety to their
job. One editorial assistant com-
mented, "l recently began working on
computer/word processors and that
has given me something new and dif-
ferent to work with for the first
time in several vyears.'! They saw
this as an advance from ''using nine-
teenth century methods to edit and
produce books." These added duties
were recognized by the company
through advancement and pay raises.

In the credit and collections de-
partment of the Jlegal publisher, a
mainframe-based management informa-
tion system was introduced to record
and track all customer information.
Before the introduction of computers
all customer information was record-
ed by hand on large index cards and
required the collector to sort
through these cards in filing cabi-
nets. Over a weekend new computer
systems were installed and the col-
lectors were instructed on its use
in several hours. Beyond occasional
problems in the system, they report-
ed no problems in operating the com-
puter and obtaining information.
They found that this enhanced their
work by giving them more information
about the customer's account and the
company's production and billing
process. One collector found that
the '"new computer system provides us
more information about what books
have been shipped to the customer
from the warehouse, all payments re-
ceived up to the past 2L hours, and
lets us put holds on all shipments
to delinquent accounts.! With all
information and instructions Hon-
line," the collectors and service
representatives now have direct and
immediate control over a customer's
account.

The impact of the computer system

in this department goes beyond the
technical changes in information
handling. By tying them into the

company-wide information system they
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become part of an integrated produc-
tion process, expanding their knowl-
edge of, and participation in, the
workings of the company. Although
the computer system made the use of
information easier and automated
certain functions, the change in job
tasks is an increase in responsibil-
ity, which also increases the impor-
tance of their role in the company.
in terms of training in the publish-
ing company and the electronics and
computer firms, we found that driv-
ing their quest for computer skills
was a substantive interest in the

job tasks, not an interest in run-
ning a computer for its own sake.
That is to say, computer knowledge

was subsidiary to education and
training in the particular occupa-
tional field. Moreover, the auto-
mating aspects of this computeriza-
tion of the company involved the
simpler tasks of the job, and in
some cases increased the importance
of the tasks they were now doing.
This underscores the findings of
other studies which also conclude
that computers eliminate some of the
drudgery of a job, but do not auto-
mate the substantive aspects of its
performance. Thus, bringing comput-
ers into the office does not appear
to replace the significant skills of
workers or introduce substantial
transitional barriers for the cur-
rent work force.

5.4  THE MYTH OF AUTOMATION

The assumption of automation is
that technological development will
be able to largely remove the neces-

sity for humans in the production
process. The two fundamental prem-
ises are that performance of work

tasks can be specified and rational-
ized, and that production processes
are basically static. Although the

“formal engineering world may be sub-

Jject to precise analysis,

Vol. &, No. 2, July 1985 [ISSN 0715-4577]



measurement, specification and pre-
diction, in practice there are unex-
pected contingencies; development of
skills that are not formally re-
quired to do the job (and thus not
identified as part of the task), vet
necessary for proficiency; and non-
rational {(and not easily, if at all
rationalized) aspects of a task that
depend upon intuitive problem solv-
ing, informal skills and a ''feel"
for the proper performance of the
job.

Rather than automating skilled
occupations, the inherent difficul-
ties of rationalizing complex work
processes means that it is the sim-
plest tasks that will be automated.
The designers interviewed generally
found the autorouting routines suc-
cessfully routed about LO percent of
the connections on the board. How-
ever, since it was the simplest 4O
percent of the total number of con-
nections, it automated a much small-
er proportion of the overall design
process. Secondly, computers re-
quire that all tasks and operations
be rationalized, allowing the appli-
cation of fixed rules or computa-
tional procedures, not the exercise
of "judgment." It is therefore the
tasks which are already the most ra-
tionalized and capable of rote per-
formance that will be most readily
amenable to computerization. Thus,
what the technology is relatively
effective at doing in board design
is automating the least skilled work
-~ the simplest connections - leaving
only the most skilled aspects for
the designer.

In the legal publisher, the word
processing and rewriting capabili~
ties now available for the lawyers
and editorial assistants allowed
them more time on the substantive
tasks. In the credit and collec-
tions department, the computeriza-
tion of record retrieval and record-
ing provided the collectors more
time to focus on the challenging
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aspects of their job and expand
their role in providing customer
service.

In all these industries and occu-
pations we find that, as a propor-
tion of the worker's time, computer-
ization allows him or her to
increase the amount spent on the
more complex tasks and the exercise
of his or her experience and judg-
ment. Moreover, there is no trans-
formation of existing skills. There
may be some changes in how the
skills are applied, but not their
substantive content or their acqui-
sition.

In the use of CAD, the case is
often made that the limitations and
problems are just temporary ‘'bugs'
in the system, and as soon as they
are fixed we will see microelectron-
ic technology having a drastic im-
pact on skills and the organization
of work. In office automation, the
truly paperless, peopleless office
is expected to arrive with the next
generation of '"thinking,' "speaking"
and "“hearing' computers. It is for
these developments that we must
plan, so the futurists and policy-
makers explain.

These assumptions about skill
changes and the impact of technology
rest on the notion that the technol-
ogy is applied to a static produc-
tion process with only the new tech-
nology changing. This assumption
leads to the claims that these in-
terim problems and reliance on work-
ers' skills and knowledge are idio-
syncratic, eventually will be
solved, and thus obviate the need
for future worker initiative. Par-
ticularly during periods of inten-
sive innovation, but also during
"normal' operation, most sophisti-
cated production processes are ex-
perimental and in constant evolu-
tion. A few recent studies of
industry and technology have noted

the ever changing, dynamic nature of

innovation and production and the
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need for human agency to solve
shopfloor contingencies[9]. It is
more often the exception than the
rule that a production process re-
mains static.

The view of technological innova-
tion as the only dynamic change does
not take into account the interplay
between a new innovation and process
and product changes. A new technol-
ogy is both a response to, and spurs
on the development of new products
and processes which also increase in
complexity. In terms of production

process changes, microelectronic
technology has greater capabilities
than any previous technology and,

consequently, the range and complex-
ity of its proposed applications are
also greater than those of any pre-
vious technologies. Although CAD
systems make drawing and redrawing
20 times faster, designers experi-
ment with five or ten times as many
designs. Iin the legal publishing
firm, the speed and ease of changes
on the word processing system en-
courages lawyers to do more revi-
sions and make more detailed correc-
tions. it thus raises expectations
for the appearance and quality of
final manuscripts. Although the
word processor dramatically reduces
the time editorial assistants spend
making editing changes, the direct
link between the word processor and
photo compositor adds new responsi-
bilities to the editing position.
Copy editing now includes entering
the formatting codes to produce cam-
era-ready copy. Thus, some or much
of the potential productivity in-
creases are absorbed as the design

process changes.
in terms of product changes, the

greater capabilities of microelec-
tronics also extend the range of
possibilities of what can be pro-

duced with the new technology. For
example, the extraordinary toleranc-

es and multi~axis machining possible

with numerical-controlled (NC)
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machinery result in the production
of qualitatively new products. Al-
though at the time when it was first
developed the automatic functions of
NC had the potential to automate the
machining of some types of parts,

new types of products and more ex-
acting specifications for existing
products quickly exceeded the auto-

mating potential of the new machin-
ery. While the tremendous capacity
of computer-controlled machine tools
might easily have the capability to

automatically make aircraft parts
for the Kittyhawk, they are being
applied to the production of infi-

nitely more complex parts for the
space shuttle, the F-15 and Boeing
767. Similarly, with CAD we are not
applying the enormous capacity of
microelectronics to automatically
design vacuum tubes, for that would
be akin to killing flies with an el-
ephant gun. With the development of
CAD we find that the design and pro-
duction of new products, such as
VLSI chips and much denser and com-
plex PC boards, is possible.

in office systems we also find
new developments in the nature of
the products and services provided.
in the legal publisher, it is only
with the ease of making changes and
updating publications with the word
processor that they will be able to
profitably keep abreast of the enor-
mous number of, and quickly chang-
ing, laws and regulations they write
about. As mentioned, the editorial
assistants now produce a copy that
will go directly into print. With
the old methods of type setting,
some of the copy editor's errors
would be corrected by the typeset-
ter, and typographical errors were
rather minor errors of an occasional
misspelled word. With photo compo-
sition a typographical error in one
of the special characters used for
formatting the text has much greater
ramifications. For example, typing
in the wrong character for closing a
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footnote might result in 50 pages of
text being printed as one footnote.
The use of computers in the editori-
al assistant's job thus was not lim-
ited to automating the tasks of man-
ual copy editing, but transformed
their product from a manuscript to
be typeset to an electronically
stored file that went directly to
the printed page.

The most effective use of comput-
er technology is not in a manner
which supplants old skills with new,
lower-level skills, nor with exotic
computer skills. Rather, the most
effective use of new technologies is
that which builds on the old skills.
Design skills and experience are
still critical to the design pro-
cess, though the use of the knowl-
edge and skills are different on a
CAD system. Office computer systems
have not automated substantive
aspects of work as the knowledge of
law and copy editing is still vital.
These new systems require the acqui-
sition of new technical skills, but
these are incremental advances of
the existing skills. The most sig-
nificant changes may often be the
non-technical ones as new tasks and
greater responsibilities are added
to existing jobs.

The notion of "obsolescence of
skills" is wrong. As an engineer
said, "Ohms law isn't obsolete.
Neither is the law of gravity - ap-
ples still fall down!" Skills are
not supplanted, but transformed and
added to. There is still a need for
basic knowledge, although its appli-
cation may be different. For that,

workers need to learn additional
skills, but this is not a substitu-

tion of skills. Moreover, technolo-
gy-specific skills are but one com-
ponent of a matrix of wvital skills
and knowledge about both the produc-
tion process and the organization.
As our research finds that major
upheavels of production processes do
not occur, we find the technological
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change to be an incremental addition
to the skills and knowledge that
workers have, and as new responsi-
bilities are added they build upon
the existing skills.

5.5  TECHNOLOGICAL CHANGE AND THE
TRANSFORMATION OF THE

WORKPLACE
Apart from its impact upon the
skill base in firms, computer tech-

nology has also been projected to
fundamentally alter the conditions
of employment in organizations. |Its
great promise is to increase effi-
ciency by substituting machine time
for human time in calculation and
calibration. This logic surely ap-
plies to the CAD and word processing
applications studied here. in addi-
tion, computerization can be applied
to information management and result
in providing both workers and manag-
ers with more timely and accurate
information needed to do their jobs.
Applied to scheduling and monitoring
systems it can also smooth work
flows, improve coordination, reduce
"fire-fighting," and rationalize the
production process.

There are potential problems with

computerization already noted in
field studies and specified in the
literature. One consequence, dis-

cussed as it bears wupon skills, is
the deskilling of jobs leading to
the substitution of lesser skilled
labour. Even without such substitu-
tion, however, jobs can be made less
challenging, and more routine and
repetitive, through automation.
This is evident in the factory where

robotics can supplant craft knowl-
edge and the role of "feel'" in the
production effort. CAD and word

processing also have the potential,
once skills are mastered, to routin-

ize work and eliminate through ra-
tionalization and standardization,
creative potential. Another
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consequence concerns a decline in
comfort and safety on the job.
Workspaces may become cluttered and
ill-adapted to human physiology;
constant monitoring or interaction
with a computer screen can produce
eyestrain and stress. Coupled with
routinized, machine-paced work, this
can dramatically increase overall
job stress. One final consequence
of computerization concerns a change
in social relations. Since the com-
puter becomes the source of informa-
tion and communication, there may be

less contact between co-workers.
The centralization of a data base
and development of electronic mail
systems and the creation of work

stations that create word processing
pools further reduce the need for
person-to-person contact.

Other changes in the work envi-
ronment are technologically oriented
but managerial in - application. As
an example, computerization can en-

rich jobs when used to link tasks
into an integrated whole. It can
also segment jobs much as earlier
technology spawned the assembly
line. The decision as to how to di-
vide work is a managerial choice.
The acquisition of new computer

skills can enhance employees' value
to a firm, and their increased pro-
ductivity can warrant a larger pay
rate. Whether to increase pay is,
again, a managerial choice. Final-
ly, computer technology can influ-
ence opportunities for advancement.
Certainly the acquisition of word
processing skills increases the mar-
ketability of clerical personnel and
the development of programming
knowledge can open new job vistas
for operators. What career routes
develop within a firm is, however,
fundamentally a managerial, as op-
posed to technological, matter.

Does the introduction of computer
technology alter the conditions of
work in an organization? Data col-
lected from the publisher addresses
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the impact of computerization on
jobs, the work environment, control,
and motivation as well as on per-
formance within the firm.

5.6  THE CASE OF WORKPLACE CHANGE

Data from three separate user
groups, using three distinct tech-
nologies, helps to illuminate chang-
es in the work environment related
to computer technology. These data
come from a survey administered in
the organization eight months to one
and a half years after the introduc-
tion of computer technology. The
first set of data come from editori-
al assistants using an advanced word
processing system. Table 1 shows
their ratings of the impact of this
technology upon their job resources
and motivation, their development of
skills and chances to advance, on
their work environment and its con-
trol and, finally, their view of its

impact upon their work and the or-
ganization. The measuring scale
ranges from a positive impact {(a

score above 4.0) to a negative im-
pact, with 4.0 on the scale repre-
senting no substantial change. To
some degree, the editorial assistant
users find benefits of computeriza-
tion in their access to more rele-
vant information and in the increase
in variety and interest in their
work. Note that these operators
also learned new skills on the job
and reported a slight increase in
their chances for advancement in the
firm.

There is a downside to computeri-
zation for them, however, as users
report less contact with co-workers
and less safety on their jobs. Sig-
nificantly, they report more ac-
countability for their work and
closer supervision of it, but they
also report feeling slightly less
responsible for their jobs. The
word processing system has enabled
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them to do their jobs better. It
has eliminated tedious re-typing of
manuscripts and allowed them to have
more interaction with authors during
the process of manuscript prepara-
tion. At the same time, supervisors
in the firm now monitor their pro-
duction more closely and this may
have decreased their sense of re-
sponsibility for progress of the
manuscripts.

The editorial assistants in the
company find the technology has had
a positive impact on production and
workflow and made the company more

effective in its operations. They
see less benefit in an improved
quality of work life in the firm.

What limits this perception of ben-
efits? For one, their workload re-
mains demanding and there has been
scant change in the repetitive and
routine aspect of their job. Sec-
ond, their supervisors now have the
capacity to more fully monitor their
efforts. Finally, concerns over po-
tential hazards in working with the

technology and a loss of contact
with co-workers may have dampened
the overall appeal of the techno-

logical change. For these editorial
assistants, then, technology is pri-
marily a work aid that adds to their
work resources and increases, to
some degree, the motivation inherent
in their jobs. It has not signifi-
cantly altered the human environment
of their work - either positively or
negatively.

The next set of data come from
clerical workers using the company's
mainframe computer. These personnel
report many benefits from the new
technology, as Table 2 records. It
adds to their resources and motiva-
tion and has a decided and positive
impact wupon production. Signifi-
cantly, this technology has given
them a more complete job as those in
credit can now oversee the entire
billing process and make adjustments
to customer accounts on-line. Those
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analysis for managers.

~word processing
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in the accounting and finance area
are able to use several data bases
in compilation of financial reports.
For both groups, no notable problems
were reported as concerns safety and

contact with co-workers. Indeed,
they register positive scores on
overall impact on quality of work
life.

The final set of data come from
managers using personal computers

for financial analyses and produc-
tion planning and linked by a tele~
mail communication system. These
users also report generally favoura-
ble results from computerization.
Significantly, computerization seems
to have added to their workload. It
requires them to do more planning
and to communicate more regularly
with others over the tele-mail sys-
tem. One can no longer buy time by
attributing delays to the postal
service. The computer also seems to
have had little impact over their
control of work. The decentraliza-
tion of the personal computer appli-
cation has been consistent with
their decentralized management
structure.

What can be said of these data?
Overall, they suggest that computer
technology is not only a work aid
that builds upon existing skills,
but also an important resource for
performing their jobs, and one that
adds to the intrinsic appeal of
their jobs. This addition is great-
est when associated with combining
work tasks, as in the case of the
clerical personnel, or with the ad-
dition of meaningful duties, as in
the case of more detailed financial
The costs to
the human environment, in a loss of
safety and contact with co~workers,
was noted by editorial assistants.
Significantly, steps have been taken
to respond to these concerns
throughout implementation of the
systems in their
areas.
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5.7 HE ROLE OF IMPLEMENTATION

The favourable results cited by
personnel in the publishing firm,
and the favourable impact on produc-
tion, stand in sharp contrast to the
results in two of the CAD «cases.
Partly this is due to the managerial
strategies for technological change
in the two studies. in the case of
CAD, an explicit strategy of manage-
ment was to plan for deskilling and
the replacement of skilled designers
with those of lesser skill to simply
operate the machinery. We found the
designer's craft knowledge essential
to effective use of the systems. At
the publisher, by contrast, the sys-

tems were introduced as a work aid
and aimed at building on existing
skills.

More broadly, managers at the

publisher involved users in the ac-
tual design and -implementation of
new systems. Some 96 percent of the
users reported that they understood
the reasons behind the introduction
of new technology, and the great ma-
jority felt the firm chose the right
_equipment and allocated it correct-
ly. Some 50 percent said they were
consulted appropriately about the
system introduction, and most felt
well-trained and adequately support-
ed in making the transition. Sig-
nificantly, managers and clerical
personnel gave the highest marks to
training and technical support. Ed-
itorial assistants gave this a lower
rating, and this may account for
part of their discontent with the
new systems.

in addition, the company made
changes in compensation for some key
operations and worked with their em-
ployees to ensure that working con-
ditions would be suited to their
physiological and psychological

needs. Changes in job designs were
implemented as feasible and appro-
priate. 4

The  broader point is that
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technology does, to some extent,
create changes in the work environ-
ment. Sensitivity to human factors
and consultation with users can min-
imize some of the undesirable conse-
guences. Management choices, as
concerning work design, compensa-
tion, career planning, and general
working conditions, make a differ-
ence in determining the impact of
computers upon people. The question
this poses is whether private firms
have the knowledge and incentives
necessary for making the transition
to computerization effectively and
humanely, and what role the govern-
ment can play in this transition.

5.8 {MPLICATIONS FOR PUBLIC POLICY

The impact of industrial techno-
logical change on the labour force
and workers' abilities to adapt has
been the subject of federal studies
from the U.S. Commissioner of La-
bour's 1898 report on 'Hand and Ma-
chine Labour,' to several 1930s Con-
gressional studies of ''labour-saving
technology,! to a plethora of stud-
ies on automation and cybernation

during the late 1950s and early
1960s.
Most of these studies, however,

have not resulted in effective pub-
lic policy. in fact, the Manpower
Development and Training Act (re-
training legislation enacted in 1960
in response to technological dis-
placement fears aroused from studies
in the 1950s) was completely mis~
guided. What was discovered was
that there was no significant need
for retraining of technologically
displaced workers as those that were
displaced had little problem making
the skills and employment tran-
sition, and in any event they were
not a significant proportion of the
unemplioyed. The programs estab-
lished under this act were unable to
fill enrollment quotas and became
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when
skills

effective only subsequently,
reoriented to provide basic
to the chronically unemployed.
In the past five years we again
hear the familiar prediction of yet
another industrial revolution that
will make the current workforce ob-
solete. Once again the retraining
of technologically displaced workers
is the focus of much public atten-
tion and policy, without so much as
a footnote to the Jlessons of past
retraining experiences and research.
In the United States, the Reagan ad-
ministration more than doubled 1984
federal funding for retraining pro-
grams over 1983 levels, and Congress
is considering '"Individual Retrain-
ing Accounts' to provide lifelong
retraining opportunities for all
workers. in Canada, a recent gov-
ernmental task force concluded that,

Existing public and private

training initiatives are found
to be inadequate to meet the
massive re-training needs re-
sulting from rapid techno-
logical and structural chang-
es... Given the pace of
technological and structural

change, the challenge before
us is obvious: we must put in
place mechanisms and policies
to ensure the achievement of
needed levels of training and

retraining[10].

address this need,
there is government funding for a
"Skill Investment" program “to en-
able workers to obtain new skills in
response to changing technology."
it will be "training focused on oc-
cupations sensitive to technological

Presumably to

change." Similar to the Individual
Retraining Accounts proposal in the
U.S., this grant will also explore

""the feasibility of options to help
workers save for future training/ed-
ucation costs, which would be de-
signed to help individuals help

Western Economic Review, Vol.
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themselves."[11]

While legislation is being drawn
up to implement such programs, and
there is a great deal of discussion
over tax incentives and other means
of financing retraining and labour
force adjustments to technological
change, it is based on little under-
standing of the processes of techno-
logical displacement, effective ways
for workers to make the transition
to working with new, computer-based
industrial technologies, or assess-
ment of the need for retraining.

The implication of our findings
is that when process technologies
change, skills are rarely supplant-
ed, but rather transformed and added
to; the change is incremental be-
cause production processes inherent-
ly change very slowly -~ the experi-
mental nature and limitations of new
technologies preclude a radical re-
organization of production to the
theoretical specifications of design
engineers (and the more complex the
technology the greater the limita-
tions); and finally, it should be
noted that the production system is
not technologically determined but
the result of a dynamic process with
many changing dimensions. Despite
technological change, organizational
and production process specific
knowledge continue to be important.
The introduction of computers re-

quires an addition to existing
skills, but these are incremental

advances well within the reach of
the current workforce.

The overriding emphasis on gov-
ernment sponsored retraining pro-
grams, especially in the United
States, is the result of insuffi-
ciently analyzing the impact of com-
puter technology, and avoiding ex-
penditures which are politically
unpopular. To effectively address
unemployment requires greater plan-
ning on the macroeconomic level and
providing the basic skills and edu-
cation needed by new entrants to the

L, No. 2, July 1985 [ISSN 0715-4577]




66

labour force and the long term unem-
ployed. In an era of retreat from
the state's commitment to ensuring
the welfare of the disadvantaged,
programs to aid those who have inad-
equate education and basic skills
are suspect as extravagant programs
for those who failed to help them-
selves. Alternatively, the proposed
technology retraining programs which
receive the most political support
are these programs that target a
population which will curry the sym-
pathies of the voting public: name-
ly, programs for middie-income work-
ers who have a long employment
history in the basic industries and,
through no fault of their own, have
become victims of industrial prog-
ress. Moreover, the assumption is
that the technological advances have
outpaced workers' capacity to adapt
and the ability of private companies
to provide them with the necessary
training.

As discussed,
technological transition
require a major commitment
ernment retraining funds.

that the
will not
of gov-
Such pro-

we find

grams, while politically popular,
are doomed to repeat the history of
past retraining program failures.

Instead, we suggest that current un-
employment, as well as that in the
coming decade, will be best ad-
dressed by government reaffirming
its role of addressing the deficien-
cies in basic education and skills
among the unemployed.

Insofar as there is a need for
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retraining, our research suggests
that the private sector recognize
the continued importance of the spe-

cific skills and experience of its
existing workforce. in so doing,
expenditures for training and work-

place improvements can be treated as
investments in human capital that
have a significant material payoff.
indeed, research in human resource
accounting suggests that such in-
vestments may yield a greater return

than investments in other capital
assets. This perspective is comple-
mented by changing demographics in
the U.S. population. Quite simply,
there will be fewer workers avail-
able for employment in the
mid-1990s, so the retention and de-

velopment of current resources be-
comes ever more important to organi-
zations today. Furthermore, this
investment strategy is compatible
with business strategies emphasizing
greater flexibility in production
and more quality in final goods and

services. International competition
has increased the importance of
skill performance over sheer in-

creases in the quantity of output.

These strategic requirements de-
mand a more broadly skilled and loy-
al workforce. It is only through an
explicit commitment to their employ-
ees, especially as it means provid-
ing them with necessary skills for
continued employment and career de-
velopment, that individual firms
will be able to meet the challenges
of the next decade.
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Impact of Computer Technology on Editorial Assistants

Negative Impact No lmpact Positive Impact
2.0 3.0 L.o 5.0 6.0

JOB MOTIVATION:
More Reasonable Workload

More Relevant--Access

-

1 H i

MOTIVATION:
Variety on Job

Interesting Work

Repetition and Routine

-
-

DEVELOPMENT:
Chance to Learn New Things

Chance to Advance

-
P
-

HYGIENE:
Workspace

Safety and Health

Contact With Co-Workers

-

SUPERVISION-CONTROL:
Accountability for Work

Supervision of Work

Responsible for Work

-
-

|MPACT:
Able to do Better Job

Work Flow More Smooth
Product Quality Improve
Service to Customer Improve

Productivity Increase

-

QUTCOME:
More Effective Organization

Better Place to Work

-t

b=
-
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TABLE 2

Impact of Computer Technology on Credit and Collection

Negative Impact No Impact Positive Impact
2.0 3.0 L.o 5.0 6.0

JOB MOTIVATION: ' T i '

Hore Reasonable Workload

Hore Relevant--Access

-
-

MOTIiVATION:
Variety on Job

interesting Work

Repetition and Routine

-
——

DEVELOPHENT:
Chance to Learn New Things

|

Chance to Advance

-
-
-

HYGIENE:
Workspace

Safety and Health

[

Contact with Co-Workers

SUPERVISION-CONTROL :
Accountability for Work

Supervision of Work

I|\

Responsible for Work

-
—
-

IMPACT:
Able to do Better Job

Work Flow More Smooth
Product Quality Improve

Service to Customer improve

|

Productivity Increase

-y
-

QUTCOME: : :
More Effective Organization | et
i e e e ]

Better Place to Work

s
b
-




TABLE 3

Impact of Computer Technology on Management

Negative
2.0 3.0 .0

Impact No Impact

Positive

5.0

Impact
6.0

JOB MOTIVATION:
Hore Reasonable Workload

More Relevant--Access

-

1 T

i

T

MOTIVATION:
Variety on Job

Interesting Work

Repetition and Routine

-
-

-

DEVELOPMENT:
Chance to Learn New Things

Chance to Advance

ot
-
—

HYGIENE:
Workspace

Safety and Health

Contact with Co-Workers

i
e
et

ek

SUPERVISION-CONTROL :
Accountability for Work

Supervision of Work

Responsible for Work

|MPACT:
Able to do Better Job

Work Flow More Smooth
Product Quality Improve
Service to Customer

Improve

Productivity lIncrease

—d
—t
—

I

OUTCOME :
More Effective Organization

Better Place to Work

-
i

-

-
-
~

e
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The Role of the Schools in
Preparation for Work

Benjamin Levin,
Director, Planning and Research,
Manitoba Education.

6.1 INTRODUCTION AND CONTEXT

Few public issues have received
more attention in the past couple of
years than youth unemplioyment and
its related questions ~ the role and
quality of secondary schools, the
role of post-secondary training, and

the overall relationship between ed-
ucation and employment. The very
fact of a conference on Transitions
to Work speaks to the concern of a
variety of interests - government,
employers, labour, educational in-

stitutions, and,
peopie themselves.

Despite widespread agreement that
high rates of unemployment and job
dislocation among young people are
here for some time to come, there is
no shortage of proposals as to what
could be done to alleviate the prob-

of course, young

lem. Multiple remedies have been
proposed. Reforms in education have
been suggested, including tougher

standards and more vocational empha-

sis in secondary schools, more ap-
prenticeship and other skill train-
ing, and changes in the relative

priority of various university pro-

grams. There has even been sugges-
tion of an educational voucher plan
at the post-secondary level, in

which students, rather than institu-
tions, would be funded.

Western Economic Review, Vol.

icy proposals

Similarly, there have been a
variety of ideas about the role of
young people in the labour force it-
self. These have included wage sub-
sidy programs, programs to encourage
entrepreneurship among the vyoung,
programs to deal with school drop-
outs and other '‘hard-core' unem-
ployed, and even the proposed aboli-
tion of minimum wages for young
pecple.

There have been two difficulties
with much of the public policy de-
bate on this matter so far. First,
there has been little attention to
evidence. While ideas have abound-
ed, few have been supported by care-
ful consideration of what their
likely effects would be. And there
has been little evaluation of those
initiatives which have been taken,
so that evidence is not as available
as it might be. (Parenthetically,
it could be noted that this is hard-
ly surprising; public policy ques-
tions often focus on the need to do
something rather than examining the
value of what has been done.)

The second problem is a related
one. It has to do with the weak
conceptualizations of the issue of
transition to work. Few of the pol-
which are made are
based on an explicit formulation of
the problem, such that key variables
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can be identified which are amenable
to some policy change. For the most
part the debate is among advocates,
who have taken positions in which a
very few elements are singled out as
being critical, and little attention
is given to examining the entire
phenomenon in all its complexity.
If one considers the arguments for
many of the programs and policies
mentioned earlier, for example, it
can be seen that they are almost all
based on simplified frames of refer-
ence which presume that a single
program or policy will make major
and significant changes.

This paper seeks to contribute to
the debate on transitions to work by
focussing on one segment of that
transition - the contribution of
secondary schools in relation to
what happens to young people after
they leave high school. The paper
is based primarily on Canadian re-
search on this issue, but has also
been influenced by other conceptual
and empirical work. The main stud-
ies are concerned with high school
students' intentions[1], and with
their actual activities after leav-
ing secondary school[2]. The paper
will define a number of major policy
issues which arise from this re-
search, and will conclude, with due
caution and humility, by suggesting
some policy consequences of this
body of research relating to the
ability of schools to do better in
this area.

6.2 AN OVERVIEW OF FINDINGS

It is not the intent of this pa-
per to describe the findings of var-

ious studies in any detail. Rather,
three major issues which arise from
the studies taken as a group are

presented and defined.
1. Students' plans for post-high sc-

hool activity are quite varied.

Western Economic Review, Vol.
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Although
evident conclusion,
as we shall see later,
always been adequately
ered. The fact is that high
school students in Canada indi-
cate a variety of pursuits which
they might undertake. Only one
of these, it is important to
state, is post-secondary educa-
tion. Best estimates are that
only about half of the graduating
class in any year (and these, it
should be noted, are only about
75 percent of their grade 9 co-
hort) intend with any degree of
definiteness to go on immediately

this might seem an
its import,
has not
consid-

to post-secondary education. The
remaining half report that they
intend to go to work, or that

they are undecided. Moreover, of
those intending post-secondary a
substantial portion (it would
seem about a third) want to at-
tend a colilege rather than a uni-
versity. The high school popula-
tion, then, can be divided into
four groups, each of which is
relatively large - those intend-
ing to go on to university; those
intending to go to a college;
those intending to work; and
those who do not know.

Students' plans are very frequen-
tly subject to change.

Studies are unanimous in not-
ing that students' expressed in-
tentions while in high school do
not correspond very well with
their subsequent actions. At the
aggregate level, students' inten-
tions are indeed borne out. That
is, post-secondary enrolment in
the fall is about what one would
expect from surveys of students
in the spring. But - and this is
a crucial point - very often the
students going are not the ones
who said they would be going. At
the individual 1level, expressed
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intentions appear to be highly
unreliable guides.
The evidence indicates that

about half of any given student
population will have done some-
thing other than intended within

about two vyears of that expres-
sion of intention. Even among
those most definite in their

plans, there will be a considera-
ble degree of change in actual
behaviour. Moreover, the number
of students not fulfilling their
high school plans increases
steadily over time.

Changes in plans are not ran-
dom. Those intending to go on to
university are least likely to
change, followed by those intend-
ing college, and those intending
to work. This pattern, however,
is likely a proxy for social
class, or socioeconomic status,
which correlates highly with
changes in plan. That is, the
higher the socioeconomic back-
ground of the student, the lower
the likelihood of a change in
plan.

Worth noting here is the con-
tention of American researchers
that students' plans while in

school cannot be taken too seri-

ously in the first place; that a
significant portion are either
very recent intentions, revised

from earlier plans, or are simply
invented as answers to a question
on a survey form[3]. in other
words, the mistake may lie in
treating students' expressed in-
tentions as motivators of subseqg-
uent behaviour rather than as
having the character of wishes.

Students' activities after high
school are influenced by a wide
variety of factors, with no sin-
gle influence being predominant.

Students report being influ-
enced by people, by events, and

Western Economic Review, Vol.

by their own predispositions.
Among people, parents are clearly
the key influences for most stu-
dents, with all others (siblings,
friends, teachers) trailing far
behind. School counsellors tend
to rank quite low. ‘In addition,
such factors as the perceived
state of the economy, desire for
a change in lifestyle, or someone
taking a personal interest in
their plans are also reported as
influences by substantial numbers
of students.

The role of schooling general-
ly in the process of formulating
plans and carrying them out - or
not carrying them out - is an un-
certain one. Debate continues on
the macro-level impact of educa-
tion on such matters as occupa-
tional choice and income. The
best evidence would seem to be

that the effects of school pro-
grams are present, but are not
great[4]. From the point of view
of individuals, however, school-
ing would appear to be a minor
factor in the transition to work.
For one thing, students do not

report their school programs, or
teachers, or counsellors as being
among the major influences on
their decisions. Further, young
people's views about the quality
of their high school education
tend to decline over time after
they leave school; they tend to
wish that the emphasis had been
more practical[5]. And there is
consistent evidence that the

types of jobs to which students
aspire while in high school are
highly unrealistic in terms of

the actual structure of the la-
bour market[6].

Rather than relying on plan-
ning and information, most stu-
dents seem to follow a process of
trial and error, in which '"plans"
are made for the short term, at-

tempts are made to carry these
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out, and adjustments - or even
complete shifts of direction -
are made readily and rapidly in
the face of changing circumstan-
ces. For example, a student
wishes - and that word is used
advisedly - to obtain technical
training in a given area, finds
that she cannot gain admission,
happens to have the chance of a

job (typically a low-paying, en-
try level job in a service indus-
try), and takes it. Or a student
enrolls in one post-secondary
program, but discovers it is not
what he wants, and transfers to a
different program, or a different
institution.

There appears, as well, to be
a long-term trend towards more
movement back and forth between
the educational system and the
labour force. The word "appears!
is used because the recession of
the past few years did change the
pattern; many more students re-
turned to or remained in schools
due, most likely, to their in-
ability to find jobs. Nonethe-
less, it is clear that patterns
of post-secondary attendance and
work are becoming more diversij-
fied. For example, the number of
high school students in Manitoba
who report that they may, depend-
ing on circumstances, go on to
post-secondary has been increas-
ing steadily over the past few
years, while the number with ex-
pressed ''definite" plans not to
go on has been declining[7]. An-
isef, et al., (1980) found in On-
tario that there were large num-

bers of shifts from full-time
study to part-time study and
full-time work. It should be

that such shifts
That is,

noted, however,
are also class~linked.
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students from lower socioeconomic
status families are more likely
to make such shifts, while higher
status students are more likely
to continue directly through
post-secondary. Unfortunately,
the extent to which such shijfts
are a matter of choice versus a
matter of financial or other ne-
cessity is not known, so we can-
not tell whether values are more
critical than money.

To summarize, Canadian evi-
dence on the transition from high
school reveals the following:

- high school students' plans are
quite varied;

- such plans may not have much
commitment behind them;

- those definitely intending post-
secondary education constitute
less than half of all high scho-
ol students;

- students' plans change frequent-
lys

- changes in plan are highty unpr-
edictable, and largely a matter
of individual circumstances;

- a large number of influences may

affect students' plans as wel]
as their actual behaviour;
- no one influence can be said to

be predominant for most students;

- schools appear to have only a
weak influence on students' post~
secondary plans and experiences;

- the process of transition is,
for many students, a matter of
adjustment to circumstances rat-
her than one of carrying out a
plan.

It remains to discuss the impli-
cations for schools and other instij-
tutions of these findings.
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6.3 {MPLICATIONS

The findings suggest the follow-
ing basic directions for policy and
action related to transition to work
issues.

1. Information is not a solution.

The finding that information
may not be the critical element
in students' decision-making is
consistent with what is known
about the way in which people
make decisions, namely that such
processes are far more complex
and less straightforward than de-
cision-making models often as-
sume. Far from defining prob-
iems, analyzing options, and
selecting the optimal solution,
people appear to deal with deci-
sions in ways which are intui~
tive, non-linear, and include
multiple variables with shifting
and unspecified weightings[8].

The weight of the evidence
suggests overwhelmingly that pro-
viding more, better, or earlier
information to students is un-
likely to have a major impact on
transition issues. 0f course,
information is not a bad thing,
but it is not the basket in which
we should be putting all our
eggs.

2. Students need more experience Wi=
th work, and more opportunity to
analyze such experience.

This means time spent in actu-
al workplaces. Such experience
needs to be far more common than
it is, and it needs to be beyond
the limits most young people now
encounter - that is, working
part-time or summers in poorly
paid service jobs, so that they
can experience, rather than hear
about, a wider variety of jobs.

0f course, not all experience

is equally valuable, or, indeed,
of much value at all. It is cru-
cial, therefore, that work ex-
perience for students include a
reflective and analytical aspect,
in which students can think about
what their experience means, and
what implications it might hold
for subsequent action. What does
their experience at work tell
them about work, about a particu-
lar job, about themselves, and
their skills and aspirations?

" Without such reflection, more ex-

perience is of uncertain value.

. There should be increased instit-

utional flexibility to respond to
changes in young people's plans.

Since plans are going to con-
tinue to change, the institutions
involved have an obligation to
accommodate such changes. We
need to structure institutions
not so much for the well-motivat-
ed student who will go straight
through, but for that majority of
students who will move from one
thing to another for a period of
several - perhaps many - years.

Organizationally, schools are
still very much lock-step insti-
tutions. But such strategies as
offering part-time high school
programs, expanding evening and
summer programs, making re-entry
easier, providing settings in
which adult students can feel at
home, or even taking courses out
of the building into workplace
and community sites could erase
some of the difficuities young
people currently experience in
moving from school to work and
back.

Efforts to address these issues
must go beyond students and young
people to deal with peers and
families. ’
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Families and friends have much
more influence on most students
than do institutions. According-
ly, the institutions need to make
more effort to address the con-
cerns of families, and to draw
parents and peers into various
programs in whatever ways seem
feasible.

6.4 A ROLE FOR THE SCHOOLS

It is important to consider the
degree to which the schools could be
expected to deal with these sugges-
tions. Three points are noteworthy
here.

First, schools have not viewed
preparation for work as a high pri-
ority. Educators rate this objec-
tive well below other objectives,
both academic and social. (Students
rate preparation for work as their
highest priority goal for schools,
but as in most institutions, the
wishes of the clients are not the
most important consideration.) To
begin with, then, the schools would
require a substantial reorientation
of priorities in order for there to
be any substantive change.

It must be noted, further, that
schools are not institutionally
well-suited to carrying out the
functions just noted. Schools are
academically focussed places, with
particular emphasis on knowledge as
an abstraction, and on preparation

for further academic studies, nota-
bly in universities. (This despite
the fact, noted earlier, that most

students do not go to university.)
Schools focus on information rather
than on experience. Almost all time
is spent on knowledge as determined
by external sources, such as text-
books, rather than on knowledge
which originates with students.
There are other difficulties as
well.  The great bulk of teachers
are themselves products of an
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academic system. For
entire experience has been spent in
schools and wuniversities, as stu-
dents and now as teachers. Few edu-
cators have much experience in other
parts of the labour force. More-
over, their socialization is heavily
supportive of the academic emphasis
noted above.

These influences can be seen in
present school practices in the area
of preparation for work. To begin
with, such programs are seen not as
central parts of the school but as
ancillary enterprises to be carried
out by ‘'extra" staff such as coun-
sellors, when such people and time
for them to work are available. The
very notion of '"career day" is an
indication of the minor role which
preparation for work activities now
play. There are no credits for such
programs in most schools, indicating
to students that they are really not
very important. Vocational educa-
tion is often seen as a program al-
ternative to keep less-motivated

many, their

students in school rather than as a
true preparation for work. Voca-
tional and technical programs, stu-

dents, and staff typically have low
status in schools. An interesting
example here s the recent Ontario
high school credit reforms. Intend-
ed to give greater importance to
areas such as technical education
work experience, they are widely
viewed as leading to much decreased
activity in just these areas as stu-
dents opt for the required courses
in the minimum allowable time.

Given these facts - that prepara-
tion for work is not a priority for

schools, and that the schools are
‘not well suited to carry it out -
one must ask whether the requisite
change in orientation and practice
to make schools effective in this
area are likely to be forthcoming.
At best, it could be said that it
will take major efforts to make
preparation for work an effective
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part of school programming and or-
ganization.

|f the schools were to accept
this responsibility, however, there
are a number of strategies which

Career orientation
now regarded as an
ancillary function of guidance
staff, would have to become a cen-
tral goal of the school, and be em-
bodied in many subject areas. in
other words, the entire instruction-
al program could be reoriented to
pay more attention to work-related
matters. In social  studies this
could involve labour history, or so-
ciology of work. Iin English it
could involve the study of litera-
ture which deals with the workplace
(and some very great writing is to
be found in that corpus, it might be
noted) . in science the actual ap-
plication of technology in work set-
tings, and its impact on work, could
be a topic of study. And so on.

At the same time, schools would
have to be reorganized to allow more
opportunity for students of all
ability levels to experience work,
whether through vocational programs,
co-op education, or work experience
programs. This would require chang-
es in timetabling, supervision, and

could be used.
and information,

school organization, but it could
certainly be done.
The evidence indicates that high

school vocational education is not
particularly valuable when regarded
strictly as preparation for jobs[9].
There is a growing consensus that
high school work-related programming
should focus on skills which are ap-
plicable across a variety of occupa-
tions, even though these might be
taught within a specific context.
At the same time, vocational educa-
tion has frequently been thought of
as a program for Jlow ability or un-
motivated students, and has not re-
ally been an option for much of the
study body. Changes to allow more
access to vocational education are

Western Economic Review,

certainly a feasible option.

Finally, the schools must have a
role in helping students interpret
and analyze their knowledge and ex-
perience of work. The school s
uniquely suited to assisting stu-
dents in sorting out what work
means, and helping them analyze
critically their own place within
the Jlabour force and the economy.
This 1is a function which is both
highly relevant to students and has
considerable merit in academic
terms, yet has basically been ig-
nored by education. For example,
many high school students work part-
time. But schools do not typically
use this experience as part of ei-
ther career education or curriculum
more generally. In fact, part-time
work is often seen by the school as
a distraction.from real education.

6.5 AN ALTERNATIVE APPROACH

More likely, in this author's
view, is that schools will not move
significantly in any of the above
directions, for the reasons alluded
to earlier. Tradition, staffing,
organization, and expectations with-
in schools all militate against any
major refocussing of purpose. | f
this is the case, then other solu-
tions will have to be sought.

One alternative is to move re-
sponsibility for the transition to
work clearly out of the schools, and
assign it elsewhere. For example,
both Britain and the United States
have implemented various forms of
job training entitlement for young
people. Job entitlement schemes ba-
sically involve creating programs
which provide young people with a
combination of training and employ-
ment such that, over a period of
time, they can develop skills lead-
ing to permanent employment. Such
programs may be run through govern-
ment departments - usually other
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than Education - or through local
organizations such as business
groups, or through specially created
training councils which are repre-
sentative of various community in-

terests, or through individual em-
ployers, or in a number of other
ways. They are, though, firmly
rooted in non-educational settings
in almost all cases. The recent
proposals by the Federal Government
certainly contain substantial ele-
ments of this sort of orientation.
Indeed, it has been clear for sever-

al years now that the Federal Gov-
ernment would like to shift its in-
vestment in training away, at least
in part, from its present heavy re-
liance on educational institutions
such as schools and colleges towards
settings in the labour force.

It would appear, therefore, that
elements of this solution are gradu-
ally coming into place as more and
more programs which involve train-
ing, pre-employment preparation, and
other job-related activities are
created in community settings
through non-institutional agencies.
Missing at present are an overall
policy framework for these efforts,
and a clear sense of responsibili-
ties between the educational insti-
tutions and . these other service pro-
viders.

If such a conception were to be
adopted as public policy, the role
of the school could be described
quite clearly, and the conditions

needed for its fulfillment would not
be particularly difficult to
achieve. The schools would no long~-
er have a substantive role in prepa-
ration for work for most students.
Career education, vocational educa-
tion and work experience would be-
come less important in schools,
which would focus more on providing
basic and advanced academic skills.
How would schools relate to a
system of out-of-school training?
Largely by serving as access points
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for entry to various programs, al-
lowing eligible students the time to
participate, and awarding credit for
such programs where appropriate.
Academic programs which support
training through development of
knowledge and intellectual skills
could be developed. Schools might
even undertake to provide space,
equipment, and support for such pro-

grams within their buildings so as
to make access easier. But primary
responsibility would not rest with

the school. The relationship would
be one of referral and cooperation,
rather Tike that which presently ex-
ists between the schools and a vari-
ety of social services for children.

Since models already exist, it is
likely that a similar arrangement
could be made to work reasonably
well.

6.6 CONCLUSION

Having weighed the evidence to
this point, it seems logical, though
perhaps somewhat heretical, to sug-
gest that schools should be given a
smaller role in the preparation for
work. Given the requirements for
effective action in this field, the
nature of schools, the emergence of
alternative services, and the ex-
perience of other countries with
out-of-school schemes, the best pol-
icy option appears to be to entrust
the major portion of responsibility
for work preparation to institutions
other than the school. Schools
could then act primarily as a point
of access in both directions (that
is, from students to services, and

‘from services to students). The
schools would then continue to focus
on that for which they are best
suited - academic preparation for
further study - while students would
be given a wider range of choices
than is currently available in
schools. Such a partnership would
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appear to be sensible and feasible, concerned with the issue of prepara-
and should, in the author's view, tion of young people for work.
become the objective of governments
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NOTES
The paper contains the personal
views of the author, and does not
necessarily represent the policy or

opinions of Manitoba Education.
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Book Reviews

Derek P.J. Hum,
Book Review Editor.

International Patterns of Inflation:

A Study in Contrasts,

Ezra Solomon,

(ed.), The Conference Board and American Council of Life Insurance, 1984,
(278 pp.) .
This volume sets out to explain attributed directly to the large

why '"essentially common
nomic forces' produced

global eco-
such varying

inflationary results in different
countries during the 1970s. The ex-
perience of eight countries, the

seven summit countries plus Switzer-
land, is examined. A long introduc-
tory essay on the United States by
the editor also provides the global
context. Iindividual country essays
were written by economists drawn
from business or business school
backgrounds. A brief statistical
appendix completes the volume.

While the individual essays con-
tain much interesting information on
the countries concerned, the overall
objective of the volume is not
achieved. The reader is left to
draw his own conclusions as to why
Italy and the United Kingdom, for
example, experienced such high rates
of inflation in the mid-to-late sev-
enties whereas Japan and West Germa-
ny were able to bring inflation un-
der much better control. Views
advanced in different essays are of-
ten contradictory. The high infla-
tion in the United Kingdom is

deficit. Yet a comparative analysis
would have revealed that over the
period from 1975 to 1982 both Germa-
ny and Japan had deficits as large
or larger than the U.K. when meas-
ured as a percent of G.D.P.

Many of the individual essays
show only a cursory awareness of the
common global forces that were af-
fecting the developed world as a
whole in the 1970s. A1l make some
reference to the two major oil price

increases but many of the authors
seem unaware of the major non-oil
commodity price explosion that oc-
curred from 1972 to 197hL. Nor is

there much evidence of any awareness
of the sharp decline in the rate of
growth in the developed world as a
whole after 1973 or of the virtual
cessation in the growth of real cap-
ital investment since that date
among the European members of the
0.E.C.D. Prior to 1973 reail invest-
ment in that area had been growing
for a decade or more at a 6 percent
annual rate.
Perhaps
little evidence was

most surprising is how
placed on the
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pattern of collective bargaining and

wage determination in different
countries. One does not learn that
much of Germany's success in con-
trolling inflation is partly, per-

haps even primarily, due to a highly
centralized system of collective
bargaining involving one-year con-
tracts, all renegotiated at about
the same time each year. Similarly,
Japan has a system of one-year con-
tracts, all renewed at the same time
each vyear in the so-called Spring
Offensive. In contrast, Canada and
the United States have a great many
two-and three-year contracts negoti-
ated at different times over the
year and in a highly decentralized
fashion.

The volume also underlines the
weakness of economists' scientific
methodology. Individual writers
draw conclusions on the basis of
what seems the most casual sort of
empiricism. Even in the editor's
introductory essay there is no seri-
ous attempt to examine carefully the
causes of the commodity price explo-
sion of the early seventies. The
conventional wisdom attributing it
to exceptionally strong growth among
developed countries is simply ac-
cepted.

The picture of the sources of in-
flation that emerges is highly ec-
lectic. While all writers give some

Clarence L.
of Manitoba.
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lip service to monetary forces and
emphasize the need for monetary re-

straint, many other sources of in-
flation are emphasized as well. OQOne
does not get the impression that
this group of economists believes

along with Milton Friedman that in-
flation is "always and everywhere a
monetary phenomenon.” Indeed, one
could find as much support for Joan
Robinson's dictum that “inflation is
essentially a struggle for a share
of the product."

Still, although no firm conclu-
sions emerge, the reader will find
the individual essays an interesting
survey of the many different ap-
proaches that were taken as govern-
ments wrestled with the much strong-
er inflationary forces that emerged
in the 1970s. What is not clear is
whether they would fare much better
in dealing with inflation if similar
inflationary pressures were to
emerge in the future. In addition,
individual essays offer fascinating
insights into the experiences of
these countries. To cite one exam-
ple, Ezra Solomon, writing about the
United States, gives a concise and
informative account of the way in
which the U.S. financial system had
to be modified to enable it to cope
with higher interest rates and rates
of inflation.

Barber, Professor Emeritus, Department of Economics, University
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R. Zuker and G.P.

Jenkins, Blue Gold: Hydro Electric Rent in Canada, Eco-

nomic Council of Canada, Supply and Services Canada, Ottawa, 198k (L5 pp.)

and Statistical Appendices (58 pp.).

This study undertakes the task of
measuring the economic rent attribu-

table to hydro-electric resource
sites in Newfoundiand (Churchill
Falls), Quebec, Ontario, Manitoba

and British Columbia in 1979. The
approach taken was to calculate the
difference between ''the annual eco-
nomic cost of a hypothetical, least-
cost, all-thermal system."  The
findings of Zuker and Jenkins are
that hydro-electric rents in Canada
in 1979 totalled almost Shk.k bil-
lion, averaging $185 per capita for
Canada with above average economic
rents attributable to sites in New-
foundland ($1,262 per capita), Mani-
toba ($508 per capita), British Co-
lumbia ($334 per capita) and Quebec
($210 per capita). |In addition, the
study derives estimates of the re-
distribution of these rents among
users by province and to United
States users by employing an itera-
tive input-output type of procedure.
The authors estimate that nearly
$500 million in economic rent was
lost on exports to United States
users in 1979 ($124 mitlion on Mani-
toba exports alone). Combined with
rents redistributed through extra-
provincial sales ($5k3 million was
lost by Newfoundland alone to other
provinces), the net result was that
rents gained amounted to $320 per
capita in Manitoba, $304 per capita
in British Columbia, $257 per capita
in Quebec, and $203 per capita in
Newfoundland, with the rent gains in
the remaining provinces being below

the Canadian average of $165 per
capita.
There is no doubt that this re-

search effort by Zuker and Jenkins

represents a valuable contribution
to the understanding and apprecia-
tion of the importance of

Western Economic Review, Vol.

hydro-electric resource issues in
Canada. In my opinion, the primary
value of the study will be realized
if it "will encourage discussion of
the conceptual and empirical is-
sues''[1] involved in attempting to
measure hydro resource rents with
sufficient precision to be of some
value in public policy formulation.
Aside from this, I think, careful
scrutiny of the study raises serious
questions about the reliability of
the hydro resource rent estimates
that are reported.

For the moment, let us accept the
Zuker-Jenkins conceptual assumptions
about how to measure economic rent,
which are outlined very clearly and
carefully in chapters 1 and 2 of the
study. These chapters could easily
serve as a textbook treatment of the
subject for students of energy eco-
nomics and even for interested non-
economists. This clear exposition
continues in the first part of chap-
ter 3, which describes the conceptu-
al approach of the study in design-

ing the hypothetical ali-thermal
system that provides the basis for
the rent estimates. In contrast,
the application of this approach,

using an "“economic dispatch' model,
is reported (page 22) with minimal
explanation and discussion. The
Statistical Appendices to the study,
published under separate cover, re-
port only the final configuration of
thermal generating plants generated
by the model. The lack of detail on
its structure, parameters and as-

sumptions means that the model s
essentially a black box that doesn't
iend itself to close scrutiny.
Also, the actual load duration

curves employed in the exercise are

not reported.
in spite of

these impediments,
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enough can be reconstructed to dem-
onstrate that something is wrong
with this model in that the configu-
ration of thermal generating plants
assumed in the study is puzzling and
results in a significant over-esti-
mation of some economic rents. For
example, we are given the "surpris-
ing" result that, in Manitoba, an
all-thermal system would include 520
megawatts of gas turbine capacity
(Table A.3) operating at 39.6 per-
cent capacity factor (page 29) pro-
ducing 1.8 million megawatt-hours of
energy at a 1979 cost for fuel alone
of $200.55 million (Table 3.1) or
111 mills/kwh  (S111/megawatt-hour -
see Table A.1). A simple calcula-
- tion shows that the total cost of
520 megawatts of coal thermal capac-
ity operated at 39.6 percent capaci-
ty factor averages only about 4O
mills/kwh so the gas turbine capaci-
ty is uneconomic. Another crude
calculation, wusing the given data,
suggests that gas turbine capacity
becomes economic in Manitoba only
for peaking power at capacity fac-
tors well below 10 percent.
Furthermore, it seems to me that
operating coal thermal and gas tur-
bine plants at capacity factors of
only 52.6 percent and 39.6 percent
respectively, when the system demand
load factor is 70.1 percent, doesn't
make sense. It is only possible if
there is considerable excess capaci-
ty in the all-thermal system, which
is obviously then an uneconomic
situation. This leads to the ques-
tion of why the alternative all-
thermal system in Manitoba would be
planned to require 3520 megawatts of
generating capacity to meet a 1979
Manitoba peak load of under 2600 me-

gawatts?
By far the most numerous and
quantitatively serious questions

concerning the Zuker-Jenkins ap-
proach to measuring hydro resource
rents, arise in relation to chapter
4 (and related Statistical
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Appendices) . This chapter outlines
the computation of economic costs of
the current hydro-thermal system and
of adjustments to the economic costs
of the alternative all-thermal sys-
tem. Again, the case of Manitoba,
computed as having the highest hydro
resource rent per kwh and per cap-
ita, can serve as the example.

In Table L.1 of the study, the
all-thermal system costs for 1979
are given as $1.194 billion (or 66
mills/kwh) representing an increase
of almost $500 million (or 21.3
mills/kwh) over the $697 million

all-thermal generating cost computed
in Tablie 3.1. Over 35 percent or
$175 million of this increase js an
augmentation of generation cost (Ta-
ble B.4, lines 1-3) to provide for a
supposed discrepancy between ‘'cost
for energy required at source' and
"cost for energy generated." The
question is why wouldn't Manitoba
accomplish this by increasing the
capacity factor of coal thermal gen-
eration to 68 percent from 52.6 per-
cent for a variable cost increase of
$68 million instead of, in effect,
increasing coal and gas turbine gen-
erating capacity by 25 percent for
this annual total cost increase of
$175 million.

A second, more obvious, question
is why have over 6,300,000 megawatt-
hours of extra-provincial sales (to
the United States, Ontario and Sas-
katchewan) been assumed as part of
the 18,000,000 megawatt-hours of en-
ergy sales for the alternative all-
thermal system? There Is no reason
to assume that Manitoba would or
could be selling (for 66 mills/kwh!)
over one-third of its electricity

"production to United States, Ontario

and Saskatchewan markets if it was
operating an all-thermal system.
Moreover, even for the current hy-
dro-electric system these extra-pro-
vincial energy sales in 1979 did not
represent any kind of system plan-

ning optimum. Instead, they largely
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represent loss-minimizing sales of
surplus energy from excess hydro
generating capacity irreversibly

constructed (in Manitoba, as in oth-
er provinces) during the 1970s in
anticipation of high domestic rates
of load growth that did not materi-

alize. Therefore, Figure L.1 and
the related discussion in the study
is quite mislieading. 1t implies

that the amount by which the analy-
sis overstates the value of hydro
rents, by assuming demand based on
electricity sales under the current
system, is 'not likely to be large
in relative terms" (page 32) even
. though there are many ways to draw
that diagram to show the opposite
result. in the case of Manitoba,
this overstatement probably amounts
to most of the $193 million of hydro
resource rents calculated in the
study as being redistributed to the
United States and other provinces.
in addition to the upward bias
due to assumed demand quantities,
several other aspects of the econom-
ic cost estimates appear to bias the
economic rents upward. in valuing
the capital stock of the current hy-
dro-thermal generating facilities at
net replacement cost, the study ap-
plies an aggregative Statistics Can-
ada index, of the ratio of net re-
placement value of capital to the
historical cost of the capital stock
in the Miscellaneous Utilities sec-
tor, which apparently incorporates a
relatively high depreciation rate of
.0284 (or about 35 years) for gener-
ation capital. This combination of
assumptions appears to underestimate
the replacement cost of current hy-
dro generating facilities signifi-
cantly. For example, in the case of
Manitoba, the net replacement cost
valuation of generating plant capi-
tal at $2.662 billion (Table B.1)
appears much too low. it is less
than $750/kw while it could be ex-
pected to be over $1,000/kw in 1979.
| suspect that this is in large part

Western Economic Review,

due to the assumed depreciation rate
which is considerably higher than
the 67-year service life (for a rate
of about .015 per year) depreciation
generally employed for hydroelectric
generating plants in Manitoba.

Also, the estimates of historical
cost of transmission capital in the
study appear to be much too low at
$160 million (Table B.1). The 1376
Manitoba Hydro annual report shows a
1975 debt of $24k million on the new
H.V.D.C. transmission system alone
which at that time was undergoing
further expansion. One suspects
that some of the capital value of
transmission facilities (perhaps the
D.C. converter facilities) has been
included under the valuation of dis-
tribution system capital. This
would bias downward the cost of the
current hydro-thermal system and
bias upward the cost of the alterna-
tive all-thermal system by an equal
amount and, therefore, contributes
further to the upward bias in the
Zuker-Jenkins estimates of economic
rent.

So far in this discussion, | have
accepted the Zuker-Jenkins conceptu-
al framework for measuring economic
rent. It is, however, certainly ev-
ident that some of the necessary as-
sumptions underlying the theoretical
concept of economic rent defined by
the authors (pages L and 5) must be
violated in applying the concept to
hydro-electric resources. Electri-
cal utilities in Canada are monopo-
lies and their objectives are not
merely profit maximization, so there
is nothing approaching the perfectly
competitive market conditions im-
plied in the theoretical definition
of economic rent. The economic in-
teractions between Canadian utili-
ties and with United States utili-

ties might be most aptly
characterized as bilateral monopoly
or game theoretic situations. For

these reasons, the distinction be-
tween producers' economic rent and
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consumers' surplus may be indetermi-
nate and any measure of economic
rent may be quite arbitrary or sub-
jective. '

Another aspect 1is that electric
energy is not a homogeneous commodi-
ty in terms of its market character-
istics. It is supplied at different
voltages and under different condi-
tions of reliability (firm vs. in-
terruptable) and demand for it is
segmented as to time of day and sea-
son. Therefore, a conceptual meas-
ure of economic rents that is based
on averages of aggregated costs is
likely to be less than satisfactory
as a proxy for willingness-to-pay
for the supply of various categories
of electricity.

Finally, there is the fact that
hydro resource sites are only capa-
bie of accruing economic rent after
they are developed through capital
expenditures on large-scale and usu-
ally indivisible generating facili-
ties. These must be planned well in
advance and constructed over a long
period of time to meet anticipated
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but uncertain future demand. One
implication of this is that it is
important to distinguish between ec-
onomic rents on scarce hydro re-
source sites and the quasi-rents
that might accrue due to scarcity of
generating facilities {(i.e., under-
investment) on relatively abundant
hydro resource sites. While a prov-
ince like Ontario, may be perhaps
placed in the first category, it may

be argued that Quebec, British Co-
lumbia and Manitoba fall readily
into the latter category. The con-

economic rent in
simplistic to make

ceptual measure of
the study is too
this distinction.

To conclude, the issues of inciu-
sion of resource rents in equaliza-
tion formulas and of federal appro-
priation of hydro resource rents are
bound to be controversial. It seems
important for the hydro resource
rent calculations themselves to be
conceptually and empirically as un-
controversial as possible. In this
respect, the Zuker-Jenkins study ap-
pears to fall somewhat short.

George Chuchman, Department of Economics, University of Manitoba.

F.J. Anderson, Natural Resources in Canada:

Economic Theory and Policy, Me-

thuen, Toronto, 1985 (301 pp.).

Given the historical role of nat-
ural resources in Canada's economic
development, our current dependence
on resource industries, and ques-
tions of their future contribution
to the changing structure of the
Canadian economy, Fredrick Ander-
son's book, Natural Resources in
Canada: Economic Theory and Policy
is a welcome contribution. It is
written as a textbook in natural re-

source economics but it will be of
interest to both students and prac-
titioners in natural resource

Western Economic Review,

~and to commodity . exports.

economics and resource management.
The book opens with an overview
of the importance of resource indus-
tries - forestry, fisheries, metal
mining, potash, coal, petroleum and
hydro-electric power - to the Cana-
dian economy, exports, and regional
economies within Canada. Their sig-
nificance is measured in terms of
their contribution to national and
provincial Gross Domestic Product,
The de-
pendence of particular provinces and
regions on resources and on specific
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resource industries is demonstrated.

The second chapter draws upon the
Canadian literature on resource eco-
nomics to illustrate the application
of input-output models and regional
economies, and to illustrate the
longer-term impacts on the Canadian
economy of a reduced dependence on
resource industries.

The next four chapters
non-renewable resources and
specifically on minerals. The now
classic Hotelling model of resource
depletion is presented in chapter 3,
and used to demonstrate the impact
of resource availability, quality,
mining costs, discount rates, tech-
nical change and other factors on
resource use, resource prices, and
potential economic rents over time.

The issue of and empirical evi-
dence on resource scarcity is exam-
ined in chapter 4, along with the
implications for Canada.

Potential and actual economic
rents from resources, idealized and
actual resource taxation in Canada
are compared in Chapter 5. Recent
work on estimating the magnitude of
Canadian resource rents is reviewed.

Lase studies of Canadian oil pol-
icies and of potash are presented in
chapter 6.

Chapter 7 applies economic theory
and analysis to forest management
issues and discusses some key issues
of Canadian forest policies.

Chapter 8 reviews the standard
models of fisheries economics and
discusses issues in Canadian fisher-
ies policies.

The final chapter draws together
the major economic issues identified
from the economic analysis, policy
reviews and case studies of earlier
chapters.

discuss
focus

The book provides a useful intro-
duction to the application of eco-
nomic theory and analysis to natural
resources; and to Canadian resource
issues, literature, and studies.
There are places where the review of
literature in the field and the re-
sults of studies is too brief, and

one needs to refer to the sources
reviewed, but on the whole the re-
view of literature and studies s
useful.

The book is focused heavily on
non-renewable (extractive) resourc-
es, and on resource commodities and
industries. Four of the nine chap-
ters discuss primarily non-renewable
resources, only two discuss renewa-
ble resources. This focus follows
from the overview in chapter 1 which
measured the contribution of re-
sources and the resource industries
to the Canadian economy in terms of
Gross Domestic Product. Gross Do~
mestic Product measures are based on
commodity outputs and market values.
They ignore non-market values, pub-
lic (i.e., coliective) goods and
services, and externalities. Con-
sequently non-marketed resources,
resource uses and resource values
such as outdoor recreation, parks,
hunting and fishing, many water re-
source uses, environmental quality,
et cetera, are over looked. These
involve important aspects of natural
resource economics that warrant dis-

cussion. They are an unfortunate
omission.
However, with these cautions and

qualifications the book represents a
contribution to Canadian policy
analysis. it is recommended to
economists and to others interested
in natural resource economics and
resource management.

John Gray, Department of Economics, University of Manitoba.

Western Economic Review,
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NOTES

[1] To quote the discussion (on page
32) by the authors of the vastly
different estimates of hydro-e-
lectric rents by Bernard, Bridg-
es and Scott in a 1982 paper.

#
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