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Preface

This study is an integral part of the program of labour market
research at the Economic Council of Canada that culminated in the

publication in June 1982 of In Short Supply: Skills and Jobs in

the 1980's. Chapter 3 of that document summarizes the major

findings of the research completed in 1981 on which the present
work is based. The adthors would like to acknowledae the useful
comments of their collegues in the Labour Markets Research Group
at the Council and the help of Keith Newton who commented on an
earlier draft and made expositional suaaestions for the final

version.



RESUME

La présente étude tente de répondre & un besoin, chez ceux qui
formulent les politiques et planifient les ressources humaines
ainsi que chez les é&ducateurs, d'obtenir une vision plus exacte
des perspectives du marché du travail pour les diverses
professions. En présentant ce tableau, ce rapport offre aussi

certaines idées nouvelles dans ce domaine.

Nous nous sommes d'abord efforcés de mesurer la demande globale
par profession, soit la proportion qui est comblée (l'emploi) et
celle qui ne l'est pas (les postes vacants). Les travaux
antérieurs ont porté presque exclusivement sur le premier de ces
deux aspects. Dans nos projections de 1l'emploil par profession,
nous avons proposé de s'écarter de la méthode traditionnelle du
"coefficient fixe". Pour notre analyse, nous utilisons un modéle
stochastique unique a données transversales, qui intégre les
effets, sur l'emploi, d'une forte utilisation de capitaux et de

la part de la production.

Pour l'autre partie de la demande de travail, celle qui n'est

pas "comblée", nous décrivons une nouvelle méthode d'estimation et
de projection des postes vacants par profession. En outre, nous

avons effectué une vérification pratique des récentes affirmations
des employeurs dans les journaux a8 l'effet qu'il existerait des

pénuries de main-d'oeuvre spécialisée.

Afin de favoriser les travaux empiriques dans ce domaine, nous
concluons notre étude en réclamant la mise sur pied au Canada
d'une solide base de données sur les professions et autres moyens

de recherche sur le marché du travail.

ii




Abstract

This study attempts to fill a perceived need among policy makers,
human resource planners, and educationalists for an accurate view
of future labour market conditions at the occupational level. 1In

doing so, it proposes some new 1deas in the area.

For one thing, efforts in this paper have been directed at
measuring total occupational demand, comprising both its realized
(employment) and unrealized (job vacancy) portions. Previous work
has dealt almost exclusively with the former. 1In projecting
occupational employment, we have proposed a departure from the

traditional "fixed coefficient" approach. Our modus operandi

makes use of a unique cross-sectional stochastic model which
incorporates the influences of capital intensity and output share

on employment.

Regarding the other aspect of labour demand -- its "unsatisfied"
component -- we outline a novel method of estimating and project-
ing job vacancies at the occupational level. Another contribution
in this area is an empirical verification of employers' claims of

skill shortages recently heard in the press.

To aid further empirical efforts in this area, we conclude with
a plea for the establishment of a solid occupational data base and

labour market research/facility in this country.



Occupational Demand: Estimation and Projection

Chapter I Introduction

A causal explanation of past levels of demand by occupation and

an accurate view of future developments are essential to aovern-
ment policy makers and educational planners for framing
efficacious and just measures. Such knowledae is also of para-
mount importance to other concerned decision makers, includina
potential and present labour force members and entrepreneurs of
private enterprises. Past experience, however, is testimony to
our inadequacy in this area of occupational demand forecasting.
From the early 60s to the present, even a casual observer must
have noticed the existence of "flip-flops" in the labour markets
for many professionals. For example, why did this country have an
acute shortage of architects and enaineers in the mid-60s, a
surplus by the end of the same decade, and a shortage again in the
late 70s? Cyclical swinas in the economy may be identified,
perhaps, as a cause of the repeated imbalances in this particular
labour market, but the fact that similar mistakes have been made
again and again in other areas as well should be sufficient

indication of the impotence of labour market policv in Canada.

Are these dramatic turnarounds a necessary evil? Cyclical
variations undoubtedly play an important role in determinina the
demand for some workers. However, if we take a closer look at the

events, it is evident that the unavailability of reliable



forward-looking information has probably exacerbated this
shortage-surplus crisis. It takes a minimum of four vears of
university education plus one year of practical experience for a
hiah school araduate to become a licensed enaineer or, for that
matter, any practising professional. Such a lenathy lead time
(five years) will pose problems for students, educators, and other
decision makers, if they can only react to the current market
situation rather than make their decisions on the basis of
anticipated future conditions. Given the importance and relevance
of occupational demand information, then, one would have thought a
well developed manpower information system would have been in
place by now. Unfortunately, this has not heen the case. One of
the objectives of this study, therefore, is to outline a way of

filling this gap in our knowledaqge.

Numerous reasons can be offered for the relative scarcity of
occupational demand information. These may be loosely classified
into two aroups, namely theoretical and modellina difficulties,
and operational infeasibility. The followina discussion will be

devoted to an elaboration of these causes.

The world has recently witnessed a former, prominent actor
becomina the president of the United States. We have also noticed
a large number of high-powered computer system analysts whose
basic training and formal education were actually in the natural
and physical sciences, engineerina or other disciplines. Clearly,

then, a person's occupation is, to a certain extent, always in a




state of flux, being subject, of course, to supply and demand
influences. In addition, many workers are multi-skilled. For
instance, electrical enaineers may be capable of handling the
computer work of their firms as well as their own enaineerina
tasks. Therefore, any attempt to model the demand for electrical
engineers and computer proarammers separately is tantamount to
ianorina the flexibility that exists within occupations in the

real world.

The emeraence of a number of nationwide econometric models! in
the 1970s has helped to broaden the Canadian policy-maker's
capacity to foresee various aspects of the economy. However, it
is curious that not one of them has the capability of projecting

demand by occupation.

To be fair, the simple reason is that the theoretical difficulty
in introducing the occupational dimension into a consistent
nationwide econometric model is enormous. A simple inversion of
the production function is inoperational, hecause the system ends
up with more unknowns than eaquations.? When the transloa factor
demand model of production and technical change is used,3 the
system is alaebraically solvable. However, for the svstem to he
consistent, prices for the various factors of production,
includina rates for the different occupational labour inputs,
should also be endogenized. Aside from the lack of usable
occupational time series for serious econometric work, such an

approach would create a scale problem for the econometric model



researcher. For it would add about one thousand behavioural
equations to the existina macro model, and would inevitably make
the total system cumhersome and imbalanced (that is, while a third
of the equations would be related to the determination of the
National Accounts components, a disproportionate two thirds would
be devoted to the occupational variabhles). An equally important
issue is that it is still not clear how the existina parts of any
nationwide econometric system can be modified, in turn, to reflect
the simultaneous chanaes in the occupational variables

themselves.

The above discussion, however, may be academic. In practice,
there exists virtually no time series on occupational demand
suitable for serious econometric work. A quick examination of
Canadian data sources should clarify this point. In Canada,
there are three main sources of occupational demand information,
namely the Job Vacancy Survey (JVS), the Occupational Employment
Survey (OFS), and the Census of Canada.* Unfortunately, each
source has its own inherent shortcominas. The Joh Vacancy Survey
has been Adiscontinued; for the period that it does cover (1st
auarter, 1971 to 4th auarter, 1978), the unpublished disagare-
gated data are available to researchers upon reauest. The OES
has also been shelved, thouah three surveys had been completed.
The first one, conducted in 1973, was merely a developmental run
and was never intended to produce reliable information for public

use. The second survey was carried out in 1975 and the results




were published in December 1977, but because of aquestions raised

over the next survev they are now considered unreliable.?

The final source of information on occupational demand, then,
is the Census of Canada. The major problem there, of course, is
that Census data are available only every ten years.® Further-
more, data from one census year to the next are not always
completely compatible because of constantly chanagina occupational
definitional bases.’ That is, the Canadian Classification and
Dictionary of Occupations (CCDO) manual was published in 1971,8
and occupational employment data in the 1971 Census were collected
and organized in accordance with the job descriptions found there.
The correspondina 1961 Census information, however, is based on a
completely different set of definitions, namely the 1961
Occupational Classification Manual of the Dominion Bureau of
Statistics. Hence, any attemnt to link the 1971 data to the 1961

fiaures would necessarily involve arbitrary measures.

From this brief survey of data sources, it bhecomes apparent
that it is neither desirable nor feasible to have the occupa-
tional dimension as an intearal part of a nationwide econometric
model. Any attempt to explore this virain area, then, has to be

in the context of a satellite model.

Another equally important, but seldom asked, gquestion is, "What

exactly is labour demand ?" 1In most texthooks, the demand for




labour is depicted by a downward slopinag curve which is conceptu-
ally derived from the value of the workers' marainal product. In
empirical work, however, a schedule which relates the number of
workers demanded to the waage rate is not useful, since it is
difficult to find data that could represent labour demand.
Employment fiaures alone would certainly not satisfy this concept,
especially if the market wage rate is too low. In this case,
firms would have difficulty employina as many workers as they
would need and employment data would then underestimate the total
demand for labour. This demand for labour, as defined in
textbooks, must then be measured usina another source of data.
Job vacancy information may be a candidate bhut, as the followina

will demonstrate, there is difficulty with this concept as well.

i

Let labour demand FE + VvV, and

I}

labour supply B = NE L,
where E, V, L, and U are employment, ioh vacancy, Jahour force,
and unemplovment, respectively. Let FX represent excess demand

for labour. By definition, then,

EX

It

labour demand - labour supply

E+V-1L

E & WV = E = U

vV -0
It is clear that for excess labour demand to be equal to total

vacancies as neoclassists maintain, unemployment must be eaual to



zero. In the real world, though, where unemployment is rarely
zero and normally positive, the concept of excess demand for
labour cannot Cully be captured by job vacancy statistics.

Still, in this study, for operational convenience, we will treat
only labour demand, which is equal to employment plus job
vacancies, and ignore the textbook concept of excess demand for
labour. Moreover, we will, at this time, ignore though not
discount the importance of occupational supply, and its impact on
the demand for labour, reserving that topic, perhaps, for other

researchers.

The plan for the remainder of this study is as follows.
Chapter II presents a brief survey of the literaturc. The
methodology used for estimation and projection is the subject of
the following chapter. Chapter IV contains the findings and
interpretation of the empirical results. Remarks and observations

conclude the study. Appendices are attached.



Notes
Chapter I

1l See Helliwell et. al., (1971), Institute for Policy Analysis
(1978a, 1978b), McCracken (1973), and Conference Board in Canada
(EST S

2 Let the production function of the architectural profession be
ARCH SERVICE = f(ARCHITECTS, SPEC.WRITERS, DRAFTSMEN, CLERKS,
CAPITAL). In this unconstrained production function, we have
four labour input factors, and one capital factor of production.
This equation by itself certainly does not provide enough
information for determining the demand for various labour inputs,
even if ARCH SERVICE and CAPITAL are defined elsewhere in the
system.

3 See, for example, Berndt and Watkins (1981).

4 Two other sources of occupational employment data do exist,
namely the Technical Service Council and the Pay Research Bureau.
However, because these organizations collect data for a small set
of specific occupations, their usefulness in an effort such as
ours, i.e., to project employment for all occupations, 1is
minimal.

5 To date, nothing official about this controversy has been
released, outside of scattered newspaper reports. On the other
hand, no official of Statistics Canada has openly challenged the
accuracy of these stories.

6 At the time of printing, it has been learned that the
occupational question will be asked on intradecade censuses (the
first being in 1986), thereby providing the analyst with a more
frequent reading of the labour market for detailed occupations.

7 To be fair, the 1981 Census (available in 1983) will compile
labour market information on the basis of a system very similar to
the 1971 CEDO.

8 See the Department of Manpower and Immigration (1971).



Chapter II The State of the Art
The Modelling of Occupational Employment

The fixed coefficient employment model was developed and used by
the United States Bureau of Labour Statistics and the
Organization for Economic Co-operation and Development.!
Basically, such models multiply occupation-to-industry employment
shares by the proiected industrial employment levels, and then sum
across iﬂdustries. This approach has been frequently criticized
for its failure to allow for the adjustment of inputs to chanaes
in factor prices,? bhut until the work of Richard Freeman (19R0),
nothina constructive, in the way of feasible alternatives, had
been suaaested. Indeed, the fixed coefficient model remains the
only tool capable of projectina employment for a large numher of

disaagreaated occupations.

Freeman's own "auamented fixed coefficient" model, which incor-
porates a wage change variable to explain the change in
occupational employment, does offer some potential for future
methodological development. 1In its present form, however, his
model may only be suitable for testina the feasihility of using
the simple fixed coefficient model for forecastina purposes. Ry
itself it is not a practical tool for projectina occupational
employment . The reason is that Freeman's so-called "auamented
reauirement demand" equation has no forecastina capacity, unless

someone else can supply the forecasted values for the
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right-hand-side variables as well. In our opinion, the task of
forecasting these variables is at least as formidable as fore-

casting the dependent variable itself in an ex ante exercise.

In Canada, the first major attempt to project manpower require-
ments by occupation on a nationwide scale was undertaken by
B. Ahamad. His study, prepared in the later 1960s, reported
estimates of manpower needs for just under 200 occupations for
the year 1975.3 This was the only occupational forecast on a
nationwide basis avalilable at that time, and when, in the early
1970s, a sufficiently disaggregated instrument, like CANDIDE, and
new sources of information, like the 1971 Census and the 1971 CCDO
manual, became available, researchers felt more comprehensive

occupational information could be generated.

In response to this apparent void, a second formal attempt to
forecast occupational employment in Canada was undertaken, this
time by the former Department of Manpower and Immigration in the
early 1970s. The model that they developed - COFOR - formed the
basis of a new forecasting effort in that Department. It was
capable of providing forecasts of employment for some 500
occupations. Being a fixed coefficient model, COFOR applied fixed
occupation/industry employment ratios (using partly 1971 Census
data and partly 1975 Occupational Employment Survey data) to
projected industry employment figures (obtained from a macro
model, CANDIDE) to yield the projected occupational employment

figures. The advantages of using this model are obvious. For
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one thing, it is capable of providing highly disaggregated
occupational employment estimates. Furthermore, owing to the fact
that the whole exercise involves only simple arithmetic

operations, its computational cost is relatively low.

There are at least two reasons, however, why the COFOR approach
should be modified.* First, COFOR disagqgregates the 12 sets of
industrial sector employment figures forecasted by CANDIDE (old
version) to 69 sets of employment-by-industry figqures. This is
done through the use of either stochastic relative productivity
equations (the ratio of the disaggregated productivity to the
productivity of the corresponding industrial sector) or straight
disaggregated productivity stochastic equations, in conjunction
with the productivity, output and employment identity.® This
process not only is time-consuming but makes it impossible for the
sum of the 69 employment-by-industry figures to equal the total
employment figures forecasted by CANDIDE without extensive post-
forecast data massaging. The second reason for a revision of
COFOR was the inability of that model to link directly to its
macro model's (CANDIDE) ex ante projections, since the use of the
productivity equations necessarily makes the linkage indirect.
This meant that alternative occupational employment projections,
based on different CANDIDE projected scenarios, were necessarily
complicated and tedious exercises. In this study, we propose a
modified version of COFOR - MODCOFOR - which is to some extent

able to circumvent these difficulties.



In addition to the occupational employment forecasting models
mentioned above, the federal Ministry of State, Science and
Technology (MOSST) has developed the Highly Qualified Manpower
(HOM) demand model to project the requirements for university 3
graduates by level of educational attainment and by field of
study.6 Also, the Technical Service Council has developed an
instrument capable of projecting the supply of, and demand for,
bachelor graduates in engineering, chemistry, business and
commerce, and accounting.’ Since these models deal with selected
groups of workers only, and a comprehensive review of them is
already available in Foot (1980), they will not be described

here.

The Vacancy Dimension

Occupational employment has often been erroneously called
labour demand by occupation. As long as a model uses only
observed employment data as inputs, it is dealing with only part
of the story. The missing part is, of course, the job vacancy
dimension and the present study will attempt to fill this gap.
To this end we will propose an instrument to estimate vacancies.
This complements our occupational employment model, affording us a
legitimate method for analyzing and projecting total labour

demand by occupation.

It is no exaggeration to say that the study of job vacancy by

occupation 1is one of the most under-developed areas in economic
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economic research today, both in theoretical and empirical work.
As in the modelling of occupational employment, this lack of
development may be attributed to the paucity of usable data. In
Canada, job vacancy-by-occupation data were not available until
1971, when the Job Vacancy Survey (JVS) started collecting
information on vacancies at a detailed occupational level.
Howe&er, in the fourth quarter of 1978, the Survey was
discontinued and there exists no comprehensive source of vacancy

data covering the period since then.

Existing detailed occupational JVS data were never included in
Statistics Canada publications, nor were they publicly available
in CANSIM.® The job vacancy data used in our study were provided
to us at the four-digit CCDO level on worksheets. Then, consider-
able computer work was carried out to transform them into machine-
readable form. Finally, an accounting check was performed, and
modifications made where necessary. Upon perusal of these data,
vacancies at the detailed occupational level appear to be
unnaturally volatile. While we have no scientific method of
evaluating their accuracy, our experience with time series
analysis leads us to believe that they are not without their
shortcomings. Nevertheless, since they comprise the only
comprehensive set of actual observations on vacancies, we have

made use of them for our present purposes.

If the gap in information on occupational vacancies is wide,

then the lack of any theoretical exposition on the subject



represents a veritable abyss. The economics profession has yet to

develop a comprehensive theory of vacancies,?

although not from
lack of tryinag. The term job vacancy has occasionally bheen used
in the discussion of wage dynamics. For instance, job vacancies
may be employed as a proxy of excess demand for labour, and used

10 7his is, at its best, a derived theory

to explain wage chanage.
of wage chanage, not a theory of vacancy. The roles of dependent

and independent variables must not be confused.

There exists, also, a substantial amount of literature on the
connection between the unemployment rate and job vacancy rate.l!l
In its most elementary form, originating in Dow and Dicks-Mireaux
(1958), the theory simply states that there exists an inverse
relationship between the unemployment rate and the job vacancy
rate. A rectanaqular hyperbola has been stylistically used to
depict this. Hansen (1970) has provided the exposition of a
theoretical model with the unemployment-vacancy relationship beina
neagatively sloped and convex to the origin. FElsewhere, the
unemployment-vacancy relationship occupies an important position
in the debate of structural versus inadequate demand unemployment.
It is useful in providina a means of distinguishing between
chanages in demand deficient unemployment and changes in non-
demand-deficient unemployment: a movement alona the unemployment-
vacancy curve is said to siagnify a change in the former only,
whereas a chanae in the latter entails an actual shift of the

curve.l!?




In Canada, the United States, and Great Britain, the unemploy-
ment-vacancy curves have heen found to shift outward.l!3 The
continuous shifting of the curve makes it difficult to recoanize
a unique rectanaular hyperbhola from the scatter diaaram of
historical unemployment and job vacancy data. The question is
whether the unemployment-vacancy relationship has broken down
completely or whether it has shifted so extensively that the
downward sloping relationship is rendered unrecoanizable. Reid and
Meltz (1979), usinag quarterly data for the period of the second
auarter of 1953 to the fourth quarter of 1975,!% have found that
the relationship does remain valid, althouah there exist some
underlying, shiftina forces throughout the sample period. That
beina the case, this unemployment-vacancy theory will be used as a
means to facilitate our proiection exercise described in detail

in the following chapter.




Notes

Chapter II

1 See U.S. Department of ILabour, Bureau of Lahour Statistics
(1968) and Tinbergen and Bos (1965).

2 See Freeman and Breneman (1974), Freeman (1980).
3 See Ahamad (1969).

4 Much of the following discussion is hased on Employment and
Immigration Canada (1979). The approach described there is now in
the process of beina re-evaluated by the Labour Market Outlook and
Structural Analysis Directorate of CEIC.

5 The relative identity is (P-/P)-(O/Oi) = E/Ei, where Piv Py Oy,
0, E. and E are the productivi%y of industry i, the total sector
industrial productivity, the output of industry i, the total
sector industrial output, the employment of industry i and the
total sector industrial employment, respectively.

6 See Ministry of State, Science and Technoloay (1978a, 1978h,
1978c) .

7 See Harvey and Murthy (1975, 1976, 1979).

8 The four-diait-CCDO vacancy data are on CANSIM tapes,
accessible only to those who know the security codes of the
series.

9 Holt and David (1966) provides a fairly detailed exposition on
the concept of job vacancies, but falls short of constituting an
acceptable theory explainino the variations in job vacancies.

10 See, for instance, Dicks-Mireau and Dow (1959) and Lipsey
(1960 and 1974). As has been mentioned earlier, to eauate iob
vacancy with excess demand for labour involves some operational
difficulty.

11 See Cohen and Solow (1967 and 1970), Bunch and Fabricant
(1968 and 1971), Guijarati (1969), Macrae and Schweitzer (1970),
and Warren (1980).

12 See Newton (1977).

13 See Reid and Meltz (1979), Cohen and Solow (1967), Bunch and
Fabricant (1968 and 1974).

14 The series is obtained by linkina the Job Vacancy Survey data
and the vacancy rate constructed by Denton, Feaver, and Robhb
ST
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Chapter III Methodology

(A) Occupational Employment: Estimation and Projection

As has been indicated earlier, the fixed coefficient manpower
requirements model has the advantage of permitting a highly

disaggregative projection of occupational skills across indus-

technical coefficients are calculated, the model is, in essence,
set of identities; that is, the calculated values will equal the
actual number of people employed in their respective occupations.
It becomes a model when the technical coefficients are applied to

periods other than the one in which they were calculated.

tries, with very limited information. In the yéar in which the

a
Even with the existing data constraints, however, the fixed

coefficient model is not the only instrument available for

occupational employment projection. In our investigations, we

have found that for some occupations it is possible to tackle the

problem using a cross-section-stochastic-equation approach |

(described immediately below), which in some cases appears to

yield more plausible occupational employment projections than the

conventional fixed coefficient model. This method will not work,

however, for occupations which are concentrated in a small number

of industries. These industry-specific occupations then must bhe

projected by our own fixed coefficient model, MODCOFOR.!

Appendix A gives a complete listing of the occupations forecasted

by the two methods, respectively.



Cross-Section-Stochastic Model (CSSM)

In this section, we propose the use of a distribution method to
solve the problem of projecting occupational employment. Such a
procedure allows us to take advantage of the industrial structural
information embodied both in the observed data during the estima-
tion stage and in the CANDIDE solution during the projection
stage. However, one main drawback exists: the technique will
fail statistically if the occupation is heavily concentrated in
one or two industries, e.g., postmaster. This is because, in this
case, the dependent variable will have only one or two non-zero

observation points, which makes it impossible to estimate the
coefficients of the specified equations.

a) Estimation

For occupations found in many industries, then, the

specification for the jth occupation's employment share is as

follows:
(Eij/E) = by + by (0,/0) + b; KINT, + e, k)
fior 1 = la 2. Bp sawp 345
where

Eij = the number of people employed in the jth

occupation of industry "i", 1971;

E = the total employment of Canada, 1971;




= Nlopes
Qj. ‘= the output (real domestic product) of industry
L L S (R T A
0 = the total output (real domestic product) of Canada,
1971;

KINT} = a measure of the capital intensity (mid-year
capital stock % real domestic product) of

industry "i", and

€i = the error term associated with each observation

(industry) "i".

Equation (1) pre-supposes that the share of the total employment
in the jth occupation of a given industry can be explained
predominantly by that industry's share of the total output and by
the degree of capital intensity found in that industry.? 1In other
words, the assumption is that as long as the output shares and the
capital intensity remain the same, no change in the industrial
distribution of occupational employment can be expected to occur
as well. In reality, of course, the observed data points of the
dependent variable are likely complicated by a number of other
dynamic factors. This is a problem, however, that is merely

recognized, though not yet solved.

The expected sign for the coefficient "bjn of the (0i/0)
variable 1is, naturally, positive: the greater the industry's
share of the total output, the greater its employment share as

well. As for the KINTj yariable, the opposite is expected: the

higher the extent of capital intensity within a certain industry,



then the lower its occupational employment; i.e., labour 1is
substituted for capital. Therefore, the predicted sign of the
corresponding coefficient "b2n, seemingly, is negative. For
some occupations, however, which require skilled workers to
operate capital equipment, higher capital intensity may actually

lead to increased employment. This suggests, then, that for some

occupations, "bgn may be positive.

The specification of equation (1) is designed strictly for the
use of cross-section data: the unit of analysis 1is the industry.
The use of time series data was ruled out because the only reli-
able source of occupational employment data is, as we described
earlier, the 1971 Census of Canada, which contains employment
figures cross-tabulated by some 500 occupations and some 300
industries for the year 1971 only. Our approach aggregates those
industries into 34 industrial groupings (covering the entire
economy) corresponding to those in CANDIDE 2.0.% This use of
CANDIDE's industrial classification facilitates the linking of the
occupational/industrial employment (Ejj) to that model's ex

ante solutions, in the next stage of our analysis.

Having obtained observations on Eiy from the 1971 Census,
and observations on E, Qj, 0, and KINTi for the year 1971
from other divisions of Statistics Canada, we were now able to
estimate our specified equation (l). Of the 500 or so

occupations included in the Census, we selected the ones that




i

appeared to be widely distributed across the industries. The
resulting 211 occupations were each estimated with the typical

specification of equation (1), using the software of the DAMSEL

% The estimated coefficients - "b.", "b i

L G

a different set for each occupation "j" - are then passed on to

computer package. o

the next stage.

b) Projection

The projection exercise can be performed by first re-arranging
the estimated equation (1) so that E appears on the right-hand
side. All variables now being in time series form, the final
equation used is as follows:

B w8 (bLe B + B
= (Qi/Q)t

it el ™ By RINT,. ). (2)

p

for i = 1,2,,.-,34 and €t = 1983 te 1990,

where

ﬁijt = projected employment in occupation "j" of
industry "i" in year "t",

Et = projected total employment of year "t" from
CANDIDE solution,

Qit = projected output of industry "i" in year "t",

Qt = projected total output of year "t", and

KINTit = projected capital intensity of industry "i" in

year "t".
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It should be noted that "gn", "31", and "gz" (unigue to each
occupation j) are the coefficients estimated in equation (1),
while Et and KINTit are obtained from a given CANDIDE 2.0
solution. Substitutina these figures into equation (2) will yield
the number of people employed in the jth occupation in each
industry "i" in year "t". The total projected employment for the

jth occupation, then, is simply the sum of all 34 industries'

projected figqures. That is,

where "j" refers to the occupation in question, "i" the industry,

and "t" a particular year in the proijection period.

No attempt has been made here to introduce occupational employ-
ment back into the mainstream of CANDIDE. This use of the latter
strictly as an external supplier of ex ante information has the
simple advantage of being able to obtain an occupational employ-
ment projection at a fairly reasonable computing cost. The lack of
two-way linkages between our model and CANDIDE, however, precludes
any possibility of evaluatina the impact of changes in occupa-
tional employment on the total economic system. As has been
mentioned in the introductory chapter, however, no easy solution
exists for modifyina parts of any nationwide econometric model to
reflect simultaneous changes in the occupational variables; it
appears we will have to live without a feedback mechanism, at

least for the time being.



¢) Modified Canadian Occupational Forecasting Model (MODCOFOR)

To project future employment for those industry-specific
occupations that CSSM cannot handle, MODCOFOR, which is a
modified version of COFOR, is used. For operational convenience,
however, the model is set up to cover the full array of
occupations (496 four-digit CCDO occupations) found within the

Canadian economy.5

MODCOFOR and, indeed, all fixed coefficient manpower
requirements models, start with a base year employment-by-
occupation-and-industry matrix in ratio form. Fach coefficient
within the matrix represents the occupational share of the
respective industry's total employment. If we label this maxtrix

"A", then its components are calculated as

aij = Eij/Ei'
where aij = the fraction of employment in industry "i" which is
accounted for by the employment in occupation "i" in
the base vyear,
Eij = the employment in the jth occupation of the ith
industry for the base year, and,
B = the total employment of industry "i" in the base

year.

In MODCOFOR, an occupational/industry coefficient matrix of 496

(4-diait CCDO occupations) by 35 (industries) is constructed,
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based on 1971 Census and 1975 OFS proportions.® The 35-industry
Aimension, rather than COFOR's oriaginal 69-industry breakdown, was
employed to avoid operational problems, encountered by the
builders of COFOR, in linking directly to the 35-industry struc-
ture contained in CANDIDE 2.0.7 Then, in the next step of the
exercise, we gained access to CANDIDE's series of projected
industry employment, Ejt+, where "t" represents points of time

in the projection period, and "i" refers to the industry in

auestion, which runs from 1 to 35 in this case.

In the final staage of the projection exercise, we multiply the
projected industry employment series, Fjt, by the occupation-
to-industry-employment ratios "aij"r as established in the
1971 Census, to obtain the proijected employment-hy-occupation-and-

industry values (%ijt)' as follows:

Ejj¢ = aij*Ejt for t = 1982 to 1990.

The Ej4¢ are then summed across industries, for each year

"t", to obtain, finally, the projected employment in occupation
”"n 3

J":

5
I ='i Eijt' t = 1982 to 1990,

£
=
®
=
®
m
—J
ct
]

the proiected employment in occupation "i" in year
ﬁijt = the proijected employment in the 4ith occupation

of the ith industry in year "t".



(B) Job Vacancies: Estimation and Projection

The Unemployment-Job Vacancy Relationship

As has been mentioned earlier, Hansen (1970) has demonstrated
the theoretical rationale for the unemployment-vacancy curve to
be downward sloping and convex to the origin. Two of the
simplest functional forms which satisfy this theoretical require-
ment are the downward sloping straight line and the rectangular
hyperbola. 1In an earlier period when the unemployment-vacancy
curve remained fairly stationary, it was found that the rect-

angular hyperbola fitted the data better.

Aside from a better fit, there is also a conceptual justifica-
tion for preferring the rectangular hyperbola to other functional
forms. Theoreticians have maintained that movements along the
unemployment-vacancy curve indicate changes in deficient demand
unemployment without any change in non-deficient demand unemploy-
ment. If this is the case then, conceptually, there should be a
numerical value for the product (or the sum) of the unemployment
and vacancy rates, which would stay constant along the curve,
corresponding to the specific conditions. Mathematically, the

rectangular hyperbola is

¥ =B,

where V, U, and B0 are the vacancy rate, unemployment rate, and

a constant parameter, respectively. The equation above can be




rewritten as

uv = By,
which says that the product of the unemployment and vacancy rates
is constant along the rectangular hyperbolic curve. For
instance, if V increases, then U must decrease by a specific
amount to maintain the value of the product equal to the constant
value of By, This describes perfectly the unemployment-vacancy
thesis of a decrease in deficient demand unemployment without any
change in non-deficient demand unemployment.8 Thus the
rectanqgular hyperbola is a logical specification, 1f not the only

valid one, for the unemployment-vacancy proposition.

Given that we accept the rectanqular hyperbhola as the appro-
priate functional form for estimating the unemployment-vacancy
relationship, the scatter diagram of Figure 1, based on 1971 to
1978 data, reveals only a vague downward-sloping relationship
between the rates of unemployment and vacancy. The confused
configuration of Figure 1 is, hypothetically, the result of a
continuous shifting of the rectangular hyperbolic curve. This is

a hypothesis, however, that requires empirical verification.

The validity of the unemployment-vacancy thesis depends

crucially upon whether or not there exist identifiable forces



contributing to the lack of a clear pattern in Figure 1. That

is,

UV = B0 + f(shifting parameters).

This relation may then be logically expanded in order to explain

what the shifting parameters in fact are, as follows:9

W, = By ¥ 8, TICB, + 8, INDT, # B

B DEMOt + e

3 1 g

where UICBt = yeekly unemployment insurance benefits in

year t + average weekly earnings in year t;

INDCt = real domestic product in manufacturing in

year t + real domestic product in non-

manufacturing in year t;

DEMO¢ = non-prime age male labour force in year t

prime-age (25-54 years) male labour force in

year t; and

€t = error term in year t.

The first variable, UICBt, denotes the shifting influence of

the unemployment insurance legislation revisions in the early 70s.
It is included in the equation because it is recognized as having

some impact on unemployment,!? that is "B1" should be positive.




The next explanatory variable, INDCy, the ratio of the real
domestic product (RDP) in manufacturing to that in non- «
manufacturina, is used as a proxy for capturing aradual chanages in
the industrial composition. Since johs in the manufacturina
sector generally reauire a hiagher dearee of skill trainina,
licensina or union membership than those in non-manufacturina, an
increase in the ratio of the correspondina RDPs is expected to
shift the unemploymént-vacancv curve outward, i.e. cause further
worker /ijob mismatches; the associated coefficient, "Bj", is
therefore expected to be positive. Finally, DEMOt is the ratio

of (i) the difference between the total labour force and the
prime-age-male labour force, to (ii) the prime-aae-male labour
force.!l vVariants of this demoaraphic composition variahle are
experimented with in order to capture the impact of rapidly
agrowina sex/age agroups (e.a. females and youths) on the demand for
and supply of certain workers. Growing participation by these
groups is likely to push the UV curve outward: "B3" is expected

to be positive.

While the unemployment-vacancy eacquation is interestina in its
" own right, more to the point of this diaression, it too serves as
a means of proijectina total iob vacancies. That is, after the 5

"UV" edquation above is estimated, it can be re-arranaed as

A A A A
vV, = (B, + B,UICB_ + B,INDC,_ + B3DEMOt)/Ut (4)



Then we can use this equation, in conjunction with CANDIDE 2.0
projected information on the regressors, to project total
vacancies.

A Mechanism for Projecting Disaggregated Occupational
Vacancy Series

The estimation of vacancies at the detailed occupational level
rests on two basic requirements, namely, a sound theory of job
vacancy by occupation in order to specify each occupational
vacancy equation separately, and a sufficiently rich occupational
data bank for estimating the parameters in these equations. A
theory of job vacancy by occupation, however, to the best of our
knowledge, has not yet been developed, and, as far as occupational
data are concerned, with the exception of the now-defunct Job
Vacancy Survey's output, there exist virtually no usable time
series. Like occupational employment, then, these two obstacles
make it almost impossible to estimate occupational vacancies.
Therefore, to generate occupational vacancies projections we will
be forced to rely on a purely mechanical device that does not

purport to be a theory of job vacancies. The procedure is as

follows.

Given that we know from equation (4) future total vacancies of

the economy, V we will attempt to estimate v,

£’ &’

components, as a linear combination of the time trend and the

its occupational

total vacancies.l!? That is, for each occupation "j" we have




- Sl .=

V. and e., are the vacancies of occupation "j", the

e Sy Vg ik
time trend, total vacancies and the random error term,

where v

respectively, during each year "t" of the projection period.

The specified equation could be applied to both the three- and
four-digit-CCDO occupations. At the four-digit level, however,
the sample size for each occupation would be quite small and the
data would then be subject to a large sampling error. Conse-

quently, we decided to conduct our analysis at the three-digit
CCDO occupational level only, the results of which are contained

in the next chapter.
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Notes
Chapter 111

1 This means that the 211 occupations successfully estimated and
proiected by CSSM will also be covered by MODCOFOR. These 211
sets of proijected fiaures, however, will only be used for checkina
purposes, while it is the 211 CSSM proiected series that will be
reported in this study.

2 An industrial waage variabhle was oriainally introduced into
eaquation (1) but was eliminated because wages and capital stock
are, empirically, too highly correlated. Furthermore, it is
dAifficult to interpret the resulting coefficient since the waae
data are already ex post, that is, at a level established after
workers have bheen attracted to that industry. Occupational waaes
would be a better variable for our purposes. However, the lack
of wage data coverina the full ranae of occupations precludes
such a course of action.

3 See Economic Council of Canada (1980).

4 See next section for exact details on how the fiagure of 211
was arrived at. DAMSEI, stands for Data Manaagement and

Fconometric Lanauaae.
5 See footnote (1).

6 Appendix B indicates, for each industry, which of the two
sources (Census and OES) the information was taken from. 1In
actual fact, the source information used to construct the
coefficient matrix for both COFOR and MODCOFOR is essentiallv
the same.

7 Apart from reasons of convenience, a 35-industry bhreakdown
was felt disaaareagative enouah to capture the maiority of worker
movement. COFOR's f9-industrv breakdown, we felt, restricted
worker mobility too much within one finely specified industry.
Also, the reason for MODCOFOR's usina one more industry than
CSSM's 34 is explained in Appendix B.

8 Note that if an intercept term is added to the oriainal
specification, then
\Y

Bg + B1 /U 4

U0V = Bp u + B1,
Therefore the argument presented above would no lonaer hold.

which implies

9 When UV is the rearessand, the right-hand-side rearessors are,
of course, variables. However, in the context of our discussion
the rearessors can also be called shiftino parameters: once the
values of the rearessors are given, they will add to or subtract
from Bg, thus forming a new constant; this means that the "UV"
curve has shifted.
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10 See, for example, Grubel, Maki, and Sax (1975).

11 The prime aade male labour force is composed of those labour
force males 25-54 years of aage.

12 At an earlier staage in the analysis, V¢ lagaed, that is,

V¢_1, was used as the regressor. The advantage of this is

that the rearessor no longer contains the rearessand. It turned
out, however, that neither the goodness of fit nor the ex ante
proijection capability of the Vi_1 approach is as qood as the

one with contemporaneous Vy. At the final estimation staage, an
instrumental variable was used to check the dearee of simultaneity
bias introduced by the V¢ term. Further discussion of this

topic can be found in the empirical results chapter of this

study.



Chapter IV Empirical Results

In this chapter, we will look at both historical evidence and our
own calculated results to finally come to grips with the problem
of measuring occupational demand. In section (A) we will report
actual statistical information in order to verify highly publi-
cized claims of hiring difficulties - one of the reasons for a
study of this kind. Then in section (B) we will present the
results of our own estimation exercise, based on historical data.
Included in section (C) is a discussion of the evolution of

industrial employment and labour market tightness. 1In the final

section of the chapter we will publish our projected results,
based on macro scenarios available in 1981, at a fairly disaggre-
gated occupational level. Because the whole estimation and
projection exercises generated an enormous amount of information,
only the salient points and summary statistics are included

here.!

(A) Evidence of Vacancies

The issue of skill shortages has recently attracted much atten-
tion from the press, politicians and analysts alike.? However,
aside from a few surveys of limited scope, information on the
exact dimension of the problem is practically non-existent. For
the most part, our knowledge of its severity is anecdotal and
gualitative in nature. In this section, we will try to check
employers' claims of skills shortages against detailed occupa-

tional vacancy data. The task of matching these two bodies of
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information is, we feel, important: if, in fact, no historical
consistency can be found between them, we might well question the

pleas heard from employers for more highly skilled workers.

Our approach was, first, to compile a list of occupations found
by the Human Resources Survey (HRS)? to be most frequently in
shortage situations over the 1977-79 period and then to compare
these results to the only statistical measure of vacancies
available, namely the Job Vacancy Survey (JVS). The HRS was
utilized because it was, we felt, fairly representative of
employers' hiring experiences and requirements. In fact, the
results from that survey closely paralleled the findings of a
qualitative search conducted by Leckie (1981) of relevant news-
paper clippings and other survey efforts in the late 1970s. For
these reasons we felt HRS shortage occupations to be typical of

actual areas of labour shortage in Canada.

Table 1 contains the results of the comparison of HRS and JVS
data for selected blue collar and white collar occupations. On
the whole, a fairly high degree of correspondence emerges from
that exercise. Specifically, we observe that, in the fabricat-
ing/repair area, which the HRS reported as a group to have been
most frequently in shortage situations (with over 20 per cent of
the Canadian total), the four higher skilled occupations noted
there do in fact show up as commanding a fairly significant

proportion proportion of total JVS vacancies as well. Two of




these, machinery mechanics (including millwrights) and equipment
electricians, have also displayed greater than average vacancy
growth during the 70s -- possibly a reflection of the accelerating
mechanization of industry. On the other hand, the remaining two
HRS shortage occupations in this group, motor vehicle mechanics
and sewing machine operators, exhibited a reduction in vacancies
according to the JvS. Though still large in terms of overall
numbers, the slow vacancy growth performance of the latter two
occupations may be attributed to the declining and increasingly

automated car and textile industries.

According to Table 1, another occupational area in which
employers appear to have experienced notable hiring difficulties
is machining, comprising over 13 per cent of the national total.
Individually, machinists, welders, tool and die makers and, to a
lesser extent, machine tool operators have all displayed a rather
large share of total HRS shortage situations. These results are
corroborated by the correspondingly high share and growth of JVS
vacancies. Again this may be a function of the increasing
application of machine technology to industry -- though this time
in a machining capacity: wusing tools and machines to shape raw
materials, compared to actual assembly and repair of the finished

product as described earlier.

The next area we looked at is the business and personal service
occupational group where chefs and cooks, food servers and

janitors were all identified by the HRS to have been in short
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supply relative to employers' requirements from 1977 to 1979.
However, this result is only partially confirmed by JVS data
which show, among the four service jobs presented in Table 1,
just chefs to be in a particularly strong position as far as both
share of, and growth in, total vacancies are concerned. Though
food servers and janitors were among the more prominant JVS
vacancy occupations in terms of share, their growth during the

70s was below the average for all occupations.

In the last two blue collar categories in Table 1, JVS data
also do not unequivocally back up what the HRS found. For
instance, in the construction trades, excavators/graders,
plumbers/pipefitters and carpenters were pinpointed by the latter
to be fairly weak in supply: 1.2, 0.9 and 0.8 per cent
respectively of all HRS hiring difficulties were in these three
trades over the 1977-1979 period. Yet, the JVS reported them not
to have been in particular bottleneck situations in 1978 and
during the 70s their annual rate of growth in vacancies was at or

below zero.

Finally, in the processing trades, too, a small degree of
commonality exists between the HRS and JVS results: whereas meat
cutters' share of HRS shortage situations is a fairly substantial
1.0 per cent, their share of JVS vacancies was only 0.3 per cent
with no appreciable growth in vacancies recorded over the 1970s.
As for moulders, while their shére of HRS hiring difficulties was

a mere 0.3 per cent, the rate of growth reported in JVS vacancies



from 1971 to 1978 was close to 14.0 per cent, well above

average.

Turning now to the survey comparisons for white collar occupa-
tions in Table 2, the HRS found that employers had experienced
major hiring difficulties in science and engineering. In fact,
it was the most frequently cited problem area among white collar
positions, and third overall, occuring in almost 13 per cent of
all HRS shortage situations. Individually, we observe that four
categories of engineers -- industrial, mechanical, electrical,
civil -- and also engineering technologists all appear to have
been in an advantageous position as far as excess demand is
concerned, a fact that is backed up by vacancy share and growth
data generated by the JVS and reflective of the spread of high
technology. Likewise, systems analysts/programmers seem to have
played a rather strategic role in the economy of the 70s, which
is not surprising given the influence computers have exerted in
all sectors of industry during the same decade. Finally,
drafters have been identified both by the HRS and JVS to have

been in situations of substantial unmet demand.

A number of managerial occupations, too, were in shortage
situations. 1In particular, the HRS found that accountants
occupied 2.0 per cent of hiring difficulties, a result corrobo-
rated by the JvS. In addition, that profession enjoyed a
25.7 per cent annual growth in vacancies during the decade of the

70s. As for the other managerial occupations noted --
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production, financial, sales -- the smaller shares of total HRS
shortage situations appear to correspond fairly closely to the
fractional JVS vacancy shares. Still, according to the latter, ¢

vacancies in all four management-related occupations have grown

at a rather substantial rate throughout the 70s. This parallels
also the findings of Leckie (1981) which showed that the demand
for managers to supervise various aspects of newly constructed
projects had greatly increased -- particularly out West and

particularly in the latter part of the last decade.

Specific occupations within the two other main categories of
Table 2 -- clerical and sales -- have also been cited by the HRS
to be areas in which employers have had difficulty finding
sufficient numbers of workers. Among the former, secretaries
have been the most frequently in shortage situations, a fact that
comes out much more strongly in JVS results where 4.1 per cent of
all vacancies were in secretarial positions in 1978. Further-
more, the growth in secretarial vacancies remained above
average -- despite innovations in this field that would lead one
to expect the opposite result. Finally, in sales we see that
employers had experienced a lot of difficulty in hiring
supervisors of commodity sales, a fact that is not necessarily

substantiated by the JVS: 0.4 per cent share and -6.0 per cent .
annual growth of vacancies. On the other hand, technical sales

persons, though not appearing to have been in particular (HRS)
shortage situations, nevertheless demonstrated a rather large

annual increase in JVS vacancies. As Leckie (1981) found, this is




not hard to understand, given the growing need to market the

fruits of the microtechnological revolution.

On the whole, then, employers' hiring experiences in the late
70s, as reported by the Human Resources Survey, appear to be
grounded in fact if we may use the Job Vacancy Survey as a record
of actual events of that decade. For indeed, as we saw, many of
the occupations specifically identified by the HRS to be lacking
sufficient workers were also positions that the JVS found to
exhibit a fairly substantial share of and growth in vacancies. 1In
particular, occupations in fabricating/repair (like machinery
mechanics), machining (like tool and die makers) and science and
engineering (like systems analysts) came though strongly in both
the HRS and JVS. To a lesser extent, we found that the two
surveys agreed in the clerical and managerial areas. Finally,
few parallels were found in service (except chefs), construction,
processing (except moulders) and sales (except technical

salespersons).

(B) Estimation of Occupational Demand

(i) Estimation of Occupational Employment by CSSM

Following the typical specification for the cross-section-
stochastic model (CSSM), in equation 1 of the previous chapter,
1971 data have been used to estimate the parameters of the

relevant four-digit CCDO occupational employment equations. 1In



some cases, where the four-digit classifications were judged to

be of little value on their own, the corresponding three-digit
aggregate was used. Then, of the remaining 492 three- or four-
digit occupations in question, 41 were eliminated out of hand
either because they were obviously concentrated in one or two
industries and, therefore, not suitable for the CSSM specifica-
tion, or because, in some cases, (e.g., CCDO occupation 2513, nuns
and brothers) they did not lend themselves to conventional labour

market analysis.

Out of the 451 occupations attempted, CSSM succeeded in
empirically establishing functional relationships for 211 of them
through the use of the ordinary least squares technique and the

% fThe use of cross-

associated F tests and t statistics criteria.
sectional data, however, can introduce problems of heteroskedasti-
city: in this case, the size of the industry may be related to
the size of the variance in the associated disturbance. To test
for this possibility, Glejser's test was applied to the 211
equations, as described in Glejser (1969). Those relationships
exhibiting hetroskedastic tendencies were then re-estimated using

the generalized least squares technique proposed in the same

publication.

(1) Ordinary Least Squares (OLS) Estimates

The model works quite well for all occupations included in the

managerial administrative and related category. The equations



estimated by the ordinary-least-squares technique have corrected
coefficients of determination (§2) between 50 per cent to 70 per
cent. Since these equations have been estimated by using cross-
section data, and since the number of explanatory variables has
been limited to two at most,® the amount of variation in the
dependent variables explained by the regressors appears to be
fairly large. For the managerial, administrative and related
occupations group, with the exception of three occupations,
namely, general managers and other senior officials, sales and
advertising management occupations, and personnel and related
officers, the capital intensity variable does not turn out to be
statistically significant. The signs of the first two are
negative and the third is positive. This latter case suggests the
validity of the fixed technical coefficient argument which posits
fixed proportions of certain types of labour and capital inputs in
certain types of production. The output share variable prevails
in all of the equations included in this broad category, which
confirms our expectatioh of its role as the main driving force for

the formation of the occupational employment distribution.

The specification also works reasonably well for the major group
of occupations in the natural science, engineering and mathematics
category. There are thirty occupations classified in this grdup,
and 24 of them can be said to have significant functional rela-
tionships (according to the criteria set earlier) between the

dependent and explanatory variables. Like the managerial group,



the output share variable is statistically the strongest explana-
tory variable. The capital intensity variable is significant only
in the equations for physical sciences technologists and techni-
cians, biologists and related scientists, civil engineers,
electrical engineers, nuclear engineers, architects and engineers
not elsewhere classified, architectural and engineering technolo-
gists and technicians, and mathematicians-statisticians-actuaries.
In all cases, the coefficients for the capital intensity variable
are positive. This may be due to the necessity of having highly

trained professionals to operate the capital equipment.

For all occupations in the social sciences and related fields,
the specification succeeds in establishing functional relation-
ships, with the exception of one highly specialized and
concentrated occupation, namely judges and magistrates, which is
found only in the public administration sector. The signs, sizes
and significance of the estimated coefficients of the accepted
equations display patterns similar to those exhibited by the
previous two occupation groups. Finally, the other major groups
that are adequately described by CSSM are occupations in medicine
and health; artistic, literary, recreational and related occupa-
tions; clerical and related occupations; service occupations; and

construction trade occupations.

In conclusion, CSSM has been able to establish functional rela-

tionships for close to half of those four-digit-CCDO occupations




which we found relevant for labour market analysis. Obviqusly,
some important occupational fields have been left out by CSSM,
such as sales, transportation, farming, fishing, forestry,
mining, processing, machinery and fabricating and these will be

estimated by MODCOFOR.®

(2) Generalized Least Squares (GLS) Estimates

As we said earlier, all of the 211 CSSM occupational employment
distribution equations estimated by the ordinary least squares
technique have been subject to Glejser's tests for heteroskedas-
ticity. According to Glejser (1969), the absolute values of the
residuals obtained from the previous OLS estimates are regressed,
using several plausible functional forms, on those variables with
which the variance of the error term is suspected of being
correlated. Whether or not heteroskedasticity exists, therefore,
depends on whether or not these estimated coefficients are shown

to be significantly different from zero.

The statistical tests revealed that, in fact, more than 90 per
cent of the equations estimated by OLS showed some signs of
heteroskedasticity and these were therefore re-estimated by the
generalized least squares (GLS) technique.’” We have found that
the GLS technique does not invalidate the functional relationships
previously established by OLS, but that the "t" values and the
sizes of the estimated GLS coefficients are generally smaller than

their OLS counterparts. Even though these findings are consistent



with econometric theory,8 their usefulness as an instrument of
projection is still uncertain. At this point, it suffices to
indicate that we have used both the OLS and GLS equations to
produce two independent sets of projections under identical
economic scenarios and assumptions, covering the period 1981 to
1985. Obviously, we have no way of knowing now which set of
projected fiqures will turn out to be more accurate in the future.
However, in using the 1971 actual observations as a reference
point, we have come to the conclusion that, with few exceptions,
the projected figures based on the GLS equations appear to be on

the low side while those estimated with OLS look more plausible.?

(11) Estimation of Occupational Employment by MODCOFOR

As has been mentioned earlier, only 211 out of the total of 497

four-digit CCDO occupations were estimated by the CSSM model.
The rest were handled by a fixed coefficient employment technique,

namely MODCOFOR. As nothing of interest can be added to the
methodological description of this model in Chapter 3, we will

turn to the estimation of vacancies.

(iii) Estimating Job Vacancies

In the previous chapter we presented a scatter diagram
(Figure 1) plotting the job vacancy rate against the unemployment

rate over time. It was postulated that the barely recognizable




downward sloping curve detected there was due to "continuously
shifting forces" and we formalized this concept in equation (3).
In this section we report the results arising from empirically
testing that hypothesis. We found that the first two regressors,
namely the unemployment insurance variable (UICB) and the
industrial composition variable (INDC), had the expected impact on
the regressand, UV, both exerting positive influences on the
unemployment-vacancy trade-off, i.e., job-worker imbalances. On
the other hand, demographic composition (DEMO) was statistically
significant only if INDC was dropped from the equation.!? This
implies that these two variables may be closely related; both,
then, should not have been included in the same equation. In
fact, in the projection phase we did drop DEMO to avoid this
problem of collinearity. At any rate, industrial composition and
demographic composition are likely conceptually related, since
jobs created in the service sector (non-manufacturing) are more
suitable for the growing number of female and youth entrants to

the labour force.!l!

The unemployment-vacancy equation (3) was estimated by both the
ordinary least squares and instrumental variables methods. This
is because the regressors of the equation, which were treated
exogenously in our system, are actually endogenous in the context
of a total economy. The instrumental variable method was used to
check the possibility of a simultaneous bias in the estimated

2

coefficients.! It was found that in both cases the equations

estimated by the instrumental variable method were slightly



different from their OLS counterparts, but the differences were
not large enough to rule out the usefulness of the OLS equations

as tools for the projection exercise.

Using the estimated "UV" equation, in conjunction with the
actual observations, a set of rectangular hyperbolas were then
estimated and plotted for selected years in Figure 2. It can be
seen that the combined forces of the shifting parameters have
continuously moved the "UV" curve in and out. This is under-
standable, as we do not expect structural and frictional
unemployment to stay constant over time. The overall impression
is that the curve was shifted away from the origin appreciably
between 1971 and 1975. However, a new development emerged during
the 1975-78 period. It is seen that during these years the "UV"
curve gradually moved back towards the origin. A re-examination
of the estimated equation and the data confirmed that this was due
to the fast growth of the non-manufacturing sector which was more
than enough to compensate for the detrimental effect of UICB on
frictional unemployment. In other words, the relatively fast
growth of the non-manufacturing sector in the 1971-78 period,
especially in 1975-78, helped to smooth the functioning of the
labour market. Unfortunately, no observed data for job vacancies
are availlable since 1978, and therefore we cannot make any firm
statement concerning the mismatching problem for the post 1978
period. In the latter part of this chapter, we will discuss the
overall picture of the unemployment-job vacancy relationship for

the 1978-90 period, based on projected figures.
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(C) Background to the Projections

General Economic Climate for the Projection Period

By way of setting the scene, the source information for our
current projection of labour demand by occupation was drawn from
the base case solution of CANDIDE 2.0, September, 1981,13
Essentially, this 1s a "middle-of-the road" type economy projected
by the Economic Council of Canada's macro econometric model at

that time.l!* The basic assumptions that are used are as follows.

The United States is expected to experience 3.1 per cent annual
real growth during the 1982-85 period, and 2.9 per cent for the
1986-90 period. These rates are a substantial drop from the
3.5 per cent average recorded between 1956 and 1975. 1In addition,
the U.S. unemployment rate will decline slightly from the present
level throughout the 1982-90 period. For the Canadian economy,
the CANDIDE 2.0 projection produces an economic climate that looks
brighter than the experience of the 1970s. For instance, the
unemployment rate is lower than that of the previous decade. Also
the average inflation rate is only slightly higher that the
average of the 1974 to 1979 period. Real economic growth in terms
of goods and services produced by the economy is only 0.3 of a
percentage point lower than in 1974-1979, but is about 1.5 per-
centage points lower than the 1969-1979 average. Labour force
growth 1is about one percentage point lower than the average growth

rate of the last two decades. Finally, employment is projected to



grow strongly for 1982-1983, but its growth will decline gradually

for the remainder of the decade.

When the projected general economic climate changes, all of the
projected labour demand by occupation figures will, of course, be
altered. The degree of sensitivity is, howevef, not large. This
is because the ripples generated by the change of the general
economic scenario have to be distributed among a large number of
occupations. Therefore, as long as the change in the economic
climate is not dramatic, a minor change will not have a
significant influence on the projected occupational demand figures

presented here.

The Evolution of Industrial Employment Composition

In this section we will present a statistical picture of the
evolution of industrial structure over time. Figures for the
1971-1981 period are calculated from observed data, whereas 1982-
1990 figures are projected.15 The detailed information on all
industrial sectors is contained in Appendix B, whereas we will
attempt here to present only an overall view of developments in
three important sectors, namely the primary industries, the

manufacturing sector and the services.

Historically, with the exception of mining, all of the primary
industries, including agriculture, fishing and trapping, and

forestry, shared a common feature: a lack of employment growth



and a decline in employment share. In fact, the year-to-year
employment growth for agriculture, and fishing and trapping has
often been negative since 1971, while their employment share has
declined. Forestry employment growth was volatile. However,
from the employment share figures, we can see that, relative to
total employment, forestry employment as a proportion of‘the
total has also declined since 1971. This historical picture for
the primary industries is projected to be approximately the same

for the decade of the 1980s.

As an aside, it might be interesting to observe what the
corresponding output figures for the primary sector were/will be.
The real output of agriculture, fishing and trapping enjoyed an
average growth rate of 1.7 per cent per annum for the period of
1971-1980; the corresponding figqure for forestry was 2.3 per cent.
In the medium term future, agriculture, fishing and trapping are
not projected to have any significant growth in real output, but
forestry is expected to have a real output growth rate that is
well above the national average. In other words, there appear to
be major discrepancies in the growth of output and employment and
we can only attribute these differences to technological change
which has made it possible to produce more output with less labour
inputs -- at least in the primary industries. This would not
necessarily be a bad development if the surplus labour could be

located somewhere else. Attrition through old age retirement has
surely accounted for some of the dwindling numbers in these

sectors, but this is a slow process and cannot explain all of the




decline in employment. Therefore we can safely conclude that some
workers must have left the labour force for good. Workers from
these industries are generally equipped with specialized skills
which are not readily transferable to other sectors of the
economy. Consequently, extensive retraining and labour market
monitoring, financed and supported by all levels of governments,

may be required to help them to make the transition.

Mining is a special case among the primary industries. The
industry's employment growth was extremely volatile up until 1974,
but has been stabilized at a healthy growth rate of 4 per cent per
annum since the mid-70s, and reached a phenominal rate of 15.4 per
cent by the year 1980. Its employment share, unlike the other
primary industries, stayed relatively constant for the 1970s, and

is expected to rise substantially in the current decade.

Manufacturing remains a sector that baffles politicians, policy
markers, and analysts. While it is still a significant sector of
the economy, it has not been a major force in absorbing the ever
growing numbers of new labour force entrants since the early
1960s. Its rate of employment growth has been erratic and
sluggish: 2.3 and 2.0 per cent per annum for the 1960s and 1970s
respectively. These rates were substantially lower than the
national averages for the same periods. The employment share
statistics indicate that manufacturing's share of the total
employment dropped from about 24 per cent in the mid-60s to
slightly more than 20 per cent by the end of the 70s. The outlook

for the future should be more or less of the same.



It is interesting to note that in the early 70s, manufacturing
was predicted to have very slow employment growth for the
remainder of that decade and the reaction from many quarters at
the time was that the figures seemed implausibly low. Very few
realized that these forecasts were consistent with a trend
established in the 1960s. In fact, they turned out to be correct.
The lesson is that, unless there a drastic structural change in
the next ten years or so, we cannot expect employment in the
manufacturing sector to grow at a better than the national average
rate and to absorb the predicted increase in new labour force
entrants in the 80s. The recent cries of skill shortages heard
from this sector should be treated with extreme caution. Although
shortages undoubtedly exist in scattered pockets of the industry,
the number of vacant jobs involved overall will be relatively
small. Therefore an overdose of policy measure in this area could
have the deleterious effect of misleading many members of the
labour force to overrun a rather small specialized labour market

for many years to come.

If employment growth will not be strong in manufacturing, then
where can we expect the majority of an ever-growing labour force
to be located? This leads us to look at the service sector,
defined here to include transportation and communication;
electric power, gas and water utilities; trade, finance, insurance
and real estate; community, business, and personal service; and
public administration. It should be noted that within this sector

variations among industries are quite significant. Readers
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interested in detailed information for a particular industry
should consult the figures presented in Appendix B, bhut for the
sector as a whole, the annual employment growth rates were 4.2 and
3.6 per cent for the 1960s and 1970s, respectively. These figures
are only marginally higher than the corresponding figures for
mines, quarries and oil wells, but are substantially higher than
the ones for all of the goods producing industries. The employ-
ment share statistics are even more revealing. The service sector
only accounted for 54.8 per cent of the total employment in 1960.
For two decades, this figure continued to climb monotonically and
by the end of the 1970s, the service sector alone provided about
66 per cent of the jobs in Canada. This trend is projected to

continue until the end of the 80s.

The relatively fast growth of the service sector has undoubtedly
helped to smooth the functioning of the labour market in the 70s.
During that period, the unemployment rate reached a level that was
about 2 percentage points higher than what it was in the 1960s.
The swell of young people and women into the labour force has
often been blamed as one cause of this poor performance.!® Little
has been said, however, about the fact that the situation would
likely have been worse had the service sector not grown strongly
enough to absorb a substantial portion of this influx. A similar
bright picture can be expected in the next decade as well. This
optimism, however, is guarded, based, as it is, on the assumption
that labour force members will be sufficiently flexible to adapt

themselves in jobs that will be significantly influenced by micro



technology. As we said, a large number of youths and women will
be located or looking for work in the service sector. Thesc are
just the types of people who traditionally have little investment
in human capital, and little seniority in the working world.
Therefore they should be more adaptable to technological change
than other more established members of the labour force, for
instance, older workers and prime-age males. As far as the
quality and nature of the new employment opportunities are
concerned, however, it is difficult to predict whether or not so-
called high technology will reduce most work to an uninteresting
button-pressing chore, and what influence it will have on the

wages and salaries of these workers.

The Tightness of the Future Labour Market

Within the context of the economic environment described above,
how tight is the labour market? Traditionally, economists have
looked at the unemployment rate, and obtained a quantitative
indicator for this elusive concept. This approach has been
generally rejected in recent years,however, on the grounds that
the nature of the unemployment rate has changed, and what was
five per cent unemployment in the 1960s does not entail the same
economic implications as the five per cent of more recent years.
Indeed, this was the theme of Chapter 10 of the Council's last

major study of the Canadian labour market, People and Jobs.l’ 1In

discussing the message of the unemployment rate, we concluded that
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basic changes in the nature of the market had also changed the
message. And we recommended that supplementary information is
needed for a balanced interpretation of labour market

performance.

As has been mentioned earlier, the "UV" curve itself 1is subject
to shifting forces continuously. Therefore, the observed and
projected unemployment-vacancy data by themselves are not capable
of telling us how tight the labour markets are in an inter-
temporal setting. What is needed is a device to distinguish the
cyclical swings from the structural shifts throughout the period
of 1970 to 1990. This involves locating a "UV" curve and the
exact location of the "UV" product on that curve for each one of
those years. The resultant "UV" map is presented in Figure 3. It
can be seen that from 1971 to 1975, the "UV" curve tended to shift
outward. The curve for 1971 is closest to the origin, and the one
for 1974 is the furthest. However, the curves for 1975-1980
period exhibited a tendency to move back closer to the origin.
Using the projected figures, we can approximate the "UV" curves
for the decade of the 80s. Generally speaking, the mismatching of
people and jobs for the medium term future, which is indicated by
the distance between the "UV" curve and the origin, will be
similar to 1976 and 1977, but not as good as 1971. This is to
say, the degree of difficulty in matching people and jobs in the
1971-1990 period can be said to be lowest in 1971 and highest in

1974. 1972, 1973 and 1975 were also years of substantial
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difficulty. In the second half of the 1970s and the decade ahead

the situation was and will be similar.

The discussion above deals exclusively with the degree of
maladjustment in the labour market. It says nothing about the
tightness of the labour market. Recall that a movement along the
unemployment-vacancy curve 1s an indication of a change in
deficient demand unemployment, whereas a change in non-deficient
demand unemployment entails a shift of the curve. Therefore, a
particular year's labour market tightness due to insufficient
demand is revealed by its "UV" product's relative location on its
particular "UV" curve. For instance, if we draw a 45 degree line
from the origin, and assume it to represent an average degree of
tightness,!® then we can infer that 1974 represented the year of
the tightest labour market, because its relative position is
furthest away from the 45 degree line. By similar reasoning, 1978

was a year of "slack".

For inter-temporal comparison, only additional rays from the
origin are needed. Join the origin and the points of 1974 and
1978 and the boundary of the tightest and slackest market
conditions are defined. A straight line that joins the origin and
the point of 1976 indicates that the years of 1976 and 1979 had a
similar degree of labour market tightness. This is because the
two points representing the two years are on the same ray from the
origin. The fact that they are on two different "UV" curves is

immaterial in this context, because the two different curves only



indicate two different degrees of maladjustment in the labour
market, and have no relevance to the tightness of the labour
market issue. Points to the left of the 1976 ray represent years
of a tighter labour market, and points to the right the slacker
markets. Thus, the rays from the origin, in conjunction with the
"UV" curves, are a device for inter-temporal comparison. On the
basis of this methodology, it appears that the labour market for
the 1982-1990 period may not be as tight as that of the market of,
say, 1973-1974. It is expected to be more or less comparable to
1975, but slightly tighter than that of the years of 1977 to

1980 .

(D) Proijection of Occupational Demand

(i) Projected Occupational Vacancies

We now turn to a discussion of the future course of occupa-
tional job vacancies. Using the projection model described above
in some detail and projected information from the macro model,
vacancy share and growth figures for the 1981-1985 period were
generated at the 3-digit occupational level.!? A complete
statistical summary can be found in Appendix C, while a selection

of these results is presented in the next three tables.

The first one, Table 3, contains occupational areas expected to
display above average growth and share of vacancies. Those
trained in such areas could be expected to command fairly advanta-

geous positions as far as hiring and compensation are concerned.




The table reports the growth and shares of 13 3-digit occupations,
but for demonstrative convenience we will comment on only a few of
them. First, the appearance of "other" engineering and architec-
tural occupations on a high growth/high share list is hardly
surprising, given the role that these occupations -- surveyors,
drafters, technologists and technicians -- will undoubtedly play
in the construction of the upcoming energy-related projects.
Likewise, it was not totally unexpected to observe large projected
vacancy growth and vacancy shares associated with a number of
metal-related occupations. The increasing emphasis on machine
technology now being witnessed in industry will undoubtedly exert
excess demands in ali relevant occupétions, including processing
(e.g., smelting), machining (e.g., tool and die making), shaping
(e.g., forging), fabricating (of, e.g., business machinery and
precision instruments), and repairing (e.g., mechanics). 1In
addition, the increasing use of high technology electronic
equipment manifests itself in the strong growth and share of
vacancies in electrical and electronic products fabricating,

assembling and installing occupations.

The next group of occupations we look at in Table 3 are "other"
construction trades, a group which includes carpenters, masons,
painters, pipefitters and glaziers -- in fact all construction-
related jobs except those associated with excavating and
electrical power. The fact that a number of construction projects

in the West are expected to start up no doubt contributes to the



healthy growth and proportion of vacancies projected for these

occupations.

Another group in which we project that employers are going to
experience difficulty in recruiting suitable numbers of workers
is the service area. We found within this group at least two
areas which will be particularly hard hit. One is protective
services. The other bottleneck area in the service occupations
is food and beverage preparation which includes chefs, bartenders
and waiters -- all jobs associated with a seemingly growing

hospitality industry.

Turning now to Table 4, we report occupations whose growth in
vacancies will be well above average in the 1981-85 period, but
whose share of total vacancies should be small compared to those
of Table 3. What this means is that, though the economy will
continue to have difficulty producing enough workers in these
occupational areas, their relative significance as a potential
bottlenecks may not be great. Briefly, we see that office
machine and electronic data processing equipment operating
occupations should exert strong growth in vacancies, which is not
altogether unlikely given the popular use of automation on the
shopfloor and in the office. What is surprising, however, is
this group's relatively small vacancy share, although, at 1.3 per
cent and growing, this occupational group should show increasing
hiring difficulties in the more distant future. Another interest-

ing occupational area is lodging and accommodation occupations



which will probably exhibit a fairly large annual increase in
vacancies up to the year 1985. Despite this inability to attract
suitable numbers of workers at rate above the national average,
then, this occupation's proportion of total vacancies will remain

relatively small.

The remainder of the occupational areas contained in Table 4
are, again, those in which employers should experience hiring
difficulties, with the impact of such difficulties not posing a
serious threat to the functioning of the economy. Notable among
these we found wood machining (835) paired with wood products
assembling and fabricating (854); clay, glass and stone machining
(837) and fabricating (857); and "other™ machining (839) and
fabricating and repairing (859), including occupations in the
areas of marine craft and paper. The appearance of this wide
range of manufacturing trades on a future high vacancy agrowth list
underlines the lack of skilled tradesmen in general in this

country.

Finally, in Table 5 we present all those three-digit occupations
which will average a fairly large share of total vacancies in each
year up to 1985 but whose growth in vacancies will be at or less
than the mean. While their significance is great, then, we do not
foresee hiring difficulties in these areas worsening during the
next few years. For instance, we see that "other" managers and
administrators (not unique to government, such as financial, sales
and production) and occupations related to management and adminis-

tration (such as accountants and personnel officers) should occupy



a significant portion of total job vacancies -- particularly the
latter. Apparently, however, the gap between the managerial needs
of employers and the number of managerial graduates in the
upcoming years should stay fairly constant. Likewise, unfilled
architectural and engineering jobs will be large in number but
should not grow in number any faster than the mean. A similar
pattern holds for nurses and therapists as well, implying that, at
least in these occupational areas, the labour market should not
lag any further behind in filling vacancies compared to all

occupations in general.

This concludes the subsection on projected occupational
vacancies. We have seen that a number of occupations associated
with engineering and the metals industry should exhibit both
strong vacancy growth and a large share of total vacancies at
least till the mid-80s. This result was not totally unexpected,
however, in light of current technological advances =- a trend
that shows no sign of abating. Next, we observed another group of
occupations projected also to display strong vacancy growth but
whose share of total vacancies is not expected to be large.
Examples included office machine and EDP equipment operators and
lodging and accommodation jobs. While vacancies in such occupa-
tions should continue to grow, their significance as potential
bottlenecks in the immediate future is not great. Finally, in
another category of vacancy occupations were included those whose
share was rather large but not expected to increase too rapidly in

the near future. Vacancies in, for example, some managerial and



engineering support positions, then, should remain relatively
large though are not expected to grow faster than the average for

all occupational categories.

In the discussion above, we have used the term vacancies and
shortages interchangeably. Some theoreticians may object to this
practice. In the strictest sense of the term, a true shortage
means that, in a nation-wide setting, the supply of a certain
class of workers is less than the demand for the same type. Thus,
it is possible to have some vacancies, while true shortages do not
exist. For instance, it is possible that there may be one hundred
unemployed carpenters in city "A" while at the same time ninety-
nine vacancies for carpenters in city "B". This is, of course, a
labour mobility issue rather than a shortage problem. This fine
distinction of problems is conceptually commendable, but, in
practice, not helpful. This is because a person's occupation is
always in a state of flux. An electrical engineer can be a
computer analyst at some point in time, and a business
administrator at some other time. Furthermore, labour supply by
occupation data have never been available on a time series basis
at sufficiently useful levels of disaggregation, and the labour
supply by occupation ex ante information has never been
meaningfully available.?2? Any attempt to approach the shortage

issue from the global demand and supply point of view is futile.

We have used the Job Vacancy Survey data to develop an instru-

ment for projecting job vacancies by occupation. Since this is
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the first time that the data are available to us, some of the
information revealed by them appear to be somewhat surprising,
leading us to the conclusion that they may not be of the utmost
quality. Despite these misgivings however, we believe that the
JVS data should not be set aside too easily, because observations
obtained from direct survey are, as a rule, more reliable than
manufactured data. Moreover, it is our opinion that the Job
Vacancy Survey should be revived in the near future. Of course,
some of the technical problems in the o0ld survey should be dealt

with, and the dissemination method improved.

(ii) Projected Occupational Employment

As discussed earlier, there are two aspects to total occupa-
'tional demand with which we must deal. The first is the
unrealized portion - vacancies - which was, of course, the
subject of the previous section; the second is the realized

component, occupational employment, which will concern us here.

In Table 6, we report employment growth rates, projected to the
year 1985, for a number of high (above the annual average of
2.7 per cent) growth occupations. Appendix D provides a complete
summary of our occupational employment projections. The
information contained in these tables can be highlighted as

follows.
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. Managers, administrators and related occupations (113) -- a
category which includes managers, administrators, and other
management related occupations in public administration, education
and health services, and other service industries, but excludes
officials and administrators unique to government (e.g., post-
masters) -- are expected to grow at a rate that is slightly lower

than the national average for 1981-1985.

. Accountants, personnel and related officers, and other
occupations related to management and administration (117) will
grow at a pace that is only slightly faster than average, although ‘

they will enjoy a fairly substantial share of total employment. ‘

. Engineers and engineering technologists/technicians (code
216) should register substantial annual employment growth (3.2 per
cent) in the next few years. Another important area comprises
occupations in mathematics, statistics and systems aﬁalysis (code
218) a field which, according to our projections, should record
above average employment growth until 1985. Again, this is
understandable, given the remarkable expansion of the information

computer industry.

. Employment for social scientists and social workers (231,
233) will grow at a rate slightly lower than average over the next
few years, as will employment for occupations in law and jurispru-
dence (234), physicians, dentists, veterinarians and other

diagnosing and treating occupations (311).
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. Teaching and related occupations (271, 273, 279) will likely
experience a decline in their employment levels for the 1981-1985
period. This bleak outlook for the teaching profession is due to
the expected decline in the school-age population for the medium

term future.

. Nursing, therapy, and related assisting occupations (313) are
expected to have an employment growth rate that is significantly
above the national average. It should be noted also that this
group's share of total employment should be substantial as well

(3.5 per cent).

. Another seemingly unlikely growth rate is that projected for
clerical occupations in bookkeeping and account-recording (code
413), given what we know about the effects of computerization on
many of the lower skilled jobs like teller/cashiers and statis-
tical clerks. However, such a movement towards the greater use of
computers will likely change only the composition and nature of
the clerical work force and may, in fact, attract increasing
numbers into this line of work. 1Indeed this group's share of
total employment will be quite large (4.5 per cent). Other
clerical and related occupations (code 419), also, will exhibit a
high annual employment growth and share in the next few years
(3.6 per cent). Workers included in this category are collectors,

claim adjusters, hotel clerks, personnel clerks and general office

clerks.
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. The employment of service sales people (code 517) should be
above the annual average of 2.7 per cent up to the year 1985.
Such a group includes security brokers, real estate agents,
advertising salesmen and others. The strong projected employment
growth is no doubt reflective of the general trend towards a
service-dominated economy, an economy which people have an
increasing need of experts to deal with. Another aspect of this
movement towards services is the high employment growth predicted

for lodging and accommodation occupations.

. Occupational employment normally found in agriculture,
fishing and trapping and forestry (71, 73, 75) is not expected to

experience growth in the upcoming years.

. Mining, quarrying including oil and gas field occupations
(code 77) and mineral ore treating (code 811) loosely comprise
another broad occupational group which should experience well-
above average annual growth in employment over the next three or
four years. The growing emphasis on minerals along with, of
course, the ever-present requirement for fuel o0il will undoubtedly

contribute to this strong performance.

. Stationary engine and utilities equipment operators (code
953) should figure prominently in future hirings as employment of
this occupational group is expected to grow at an annual rate of
3.4 per cent. Certainly, the need to control the internal

environment (heat, light, ventilation) of the increasing number of



construction projects has contributed substantially to this above-

average growth performance.

. In spite of shortage problems found in a few cases, occupa-
tions found in manufacturing are not expected to grow dramatically
in the medium term future. Among the occupations which are found
mainly in manufacturing, only wood processing occupations, except
pulp and papermaking (823), machining occupations in wood, clay,
glass, and stone, and other materials (835, 837), and wood fabri-
cating, assembling and repairing occupations (854) are projected
to have employment growth rates that are higher than the national
average. Many occupation groups in the manufacturing sector,
which are expected to experience some form of shortage, are not
among the fastest-growing employment groups identified here. This
is not surprising, hecause ex ante demand cannot always be met.
Unsatisfied demand would show up as job vacancies, rather than as

an increase in employment.

. Jobs in the service sector, in the broadest sense of the
term, will have average growth rates that are either better than

or close to the national average.

In sum, although the employment outlook for a number of occupa-
tional categories appears fairly gloomy, there is, according to
our employment projections, hope for others. For instance,
hirings in positions related to management and administration will

continue to grow strongly while maintaining a fairly large




proportion of total employment. Next, we discovered some grounds
for optimism for those trained in physical and life sciences,
architecture and engineering, and mathematics, statistics and
systems analysis, although their share of total employment is
still not expected to be large. We also noted that past exoduses
and an aging population have combined to push up the employment of

nurses and therapists.

There were other occupational areas showing promise. For one,
employment of various clerks was projected to grow strongly,
despite the spread of computerization. Secondly, we are expecting
a number of service-related occupations, namely sales and lodging,
should figure prominently in the employment rolls at least until

the mid-80s.

Before concluding this section, it should be re-emphasized that
estimates of employment growth and shares give us a suggestion of
job availability but do not necessarily indicate shortage
problems. A simple correlation analysis of employment growth
versus vacancy growth would verify that there is little connection
between the two variables. Therefore, the use of one as a proxy
for the other would be misleading. If the issue is skill short-
ages, then vacancy information would be the more relevant
indicator for policy formulation. On the other hand, employment
information provides a description of where people will be
employed, and is of some interest to existing and potential

members of the labour force and other decision makers. Employment
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configuration is largely dictated by the composition of industrial
output and the state of technology. Although government policies,
such as measures to stimulate capital formation, can have some
impact in these areas, the process is very slow. Therefore,
employment configuration as a source of information for policy
formulation is of relevance only in the medium to long run

context.
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Figure 2
The Unemployment — Job Vacancy Relationship

Job Vacancy Rate
71
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Unemployment Rate

Sources: Based on Statistics Canada’s data and the
Economic Council of Canada’s estimates.
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Figure 3

The Unemployment — Job Vacancy Relationship

Job Vacancy Rate
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Sources: Based on Statistics Canada's date and the
Economic Council of Canada’s estimates.
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