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FOREWORD

The Program Development Service of the Canada Department
of Manpower and Immigration' has a responsibility for economic
planning, research and evaluation of the processes of manpower allo-
cation and adjustment within the Canadian economy. It sponsors
university research in these and related human resource areas, and
also maintains a staff of professional and technical experts who
undertake studies more directly related to the department's programs
and objectives.

From time to time, studies are carried out that make a significant
contribution to our theoretical or practical knowledge of bow the
labour market works in a time of rapid technological change. Struc-
tural or ter;.: logically induced unemployment has received wide
currency in the popular press, but considerably less interest among
Canadian economists. And yet, throughout the 1960's Canada and
other western nations experienced difficulties in sustaining full em-
ployment even under market conditions so buoyant as to increase
inflationary and international exchange pressures. Part of the reason
for this unsatisfactory trade-off between unemployment and inflation
can be traced to rapid technological changes that have rendered many
traditional skills obsolete, and given rise in Canada to new initiatives
in the fields of adult occupational training, immigration, manpower
mobility, and regional expansion.

We are, therefore, very pleased to be able to publish "Structural
Unemployment: Theory and Measurement" by G. Peter Penz.
Penz, an expert in the field of manpower economics on the staff of
the Planning and Evaluation Branch of the Program Development
Service, is currently on loan to the 'Special Senate Committee on



Poverty. He defines structural unemployment as the qualitative im-
balance between the demand for, and supply of, manpower at any
point of time, and by using job vacancy information, he offers fresh
insights into the labour market adjustment process, and the functional
relatioships between structural unemployment and job vacancies in

believe this study makes not only an important theoretical
and empiricai contribution, but it also has special importance for
those who are now charting decisions that affect the use and product-
ivity of Canadian manpower.

ii

R. A. Jenness, Director,
Planning & Evaluation Branch.



PREFACE

The purpose of this monograph is to present a theoretical frame-
work which could be used to measure structural unemployment. This
framework was developed on the basis of a survey of the relevant
literature and then applied to Canadian data.

In the survey of relevant literature the various :.-pproaches are
categorized into the causal, the structural maladjustment and the
policy approaches. The causal approach involves explaining structural
unemployment in terms of the causes of labour displacement. This is
considered inadequate, however, because it ignores impediments in
the labour market adjustment process a process whose function
it is to wipe out the imbalances created by structural dislocations.

These impediment's are considered in the structural maladjust-
ment approach, together with the symptoms of structural maladjust-
ment, and the forces promoting and impeding the labour market
adjustment process are analyzed. These forces, however, are not
quantifiable at present. The symptoms of structural maladjustment,
on the other hand, are. A favourite method for determining changes
in structural maladjustment has been to analyse the structure of
unemployment. This monograph, however, supports the contention
that the method is generally misleading. Analyses of long-duration
unemployment are also considered not to be useful, although a
framework involving the relationship of unemployment to vacancies
is seen as fruitful.

The policy approach is concerned with the relationship of un-
employment and 'inflation. According to this approach, the degree of
structural maladjustment is indicated by the distance of the inflation-
unemployment function from the origin. There are problems in-
volved, however, in using it to measure structural .unemployment,
primarily because of the impurities contained in the relationship.

The next step is to develop a model that does not depend on
proxies for labour demand, but uses variables directly related to the
labour market, and has a theoretical rationale. This model must
separate the effects of aggregate demand and structural imbalance
on unemployment. It does this by determining the cyclical relation-
ship between the unemployment and vacancy rates and attributing
changes that cannot be explained by this relationship to changes in
the level of structural imbalance.
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Before the model can be applied to Canadian data, however, the
vacancy rate has to be derived from National Employment Service
(N.E.S.) vacancy data. The ratio of actual-vacancies to N.E.S. vacan-
cies is estimated on the basis of the ratio of total hirings to N.E.S.
placements. Using the vacancy rate thus estimated, several forms
of the relationship between the unemployment and vacancy rates are
empirically tested.

The results indicate that very few of the changes in the total
unemployment rate are attributable to changes in structural imbal-
ance. Variability in unemployment is largely caused by variability in
aggregate demand. There appears, however, to have been some
upward trend in the structural unemployment rate (defined as the
unemployment rate that would prevail if aggregate labour demand
were equal to aggregate labour supply), from 3 per cent in the early
1950's to nearly 4 per cent in the 1960's. These results suffer from
the uncertainty involved in the estimated vacancy rate, but an analysis
of changes in the ratio of total hirings to N.E.S. placements, which
was used in the estimate, supports the findings concerning the struc-
tural unemployment trend.
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CHAPTER I

INTRODUCTION

1. The Controversy about Structural Unemployment
In the first half of the 1960's a controversy raged over whether

the sharp increase in unemployment in North America between 1956
to 1961 had primarily, or at least partly, represented an inctt.ase in
structural unemployment, or whether it had been primarily or wholly
due to a deficiency in aggregate demand. One of thelajor difficulties
in this controversy was that the structuralist position seems to have
emerged from political polemics and has rarely been formulated in
rigorous economic terms by a proponent of this position.' This has led
to a variety of interpretations of "the structuralist hypothesis."

Aside from the problem of interpretation, there has been the
problem of testing the hypothesis. The tests have taken the form
of analyses of productivity changes and their distribution among
the various sectors of the economy, of the distribution of unemploy-
ment among the various groups of the labour force and changes in
it, of changes in long-duration unemployment, of indicators of job
vacancies and of wage and price inflation? From nearly all of these
tests the conclusion was drawn that there was no significant increase
in structural unemployment during this period. However, as Richard
G. Lipsey has demonstrated,; many of these empirical tests have not
been fully thought out at the theoretical level. While they often
presented interesting facts, the links to the conclusions which were
drawn from the findings were often missing. Lipsey concluded, there-
fore, that a formal theory of structural unemployment is required.
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"2. The Purpose of the Thesis

The purpose of this thesis is to try to develop a theoretical
framework which can be used to measure structural unemployment.
Before doing this, however, the theoretical work that has already
been done on the subject of structural unemployment and its related
aspects is drawn together. This survey will also refer to empirical
tests that have been undertaken, not for their results, but rather for
their theoretical assumptions. These must be sound before the results
can be trusted to provide reliable quantitative feedback for the theory
of structural unemployment, a requirement that .-,as not been met
in much of the work in this area!

From this survey the most promi:;in;; line of model-building is
then selected and further developed to make the measurement of
structural unemployment possible. This model- is finally applied to
Canadian data to determine the level and trend of structural unem-
ployment in this country.

3. The Outline

The, survey of the theoretical work in the area of structural
unemployment in Chapter II is divided into three parts. In the first
part the causal approach to the determination of structural unem-
ployment is presented. It contains analyses of the factors underlying
structural displacement. In the second part, analyses of the factors
promoting and inhibiting structural adjustment are presented, as well
as the theory underlying some of the tests for the level or trend of
the structural disequilibrium or maladjustment that is the net effect
of these factors. The third part is categorized as the policy approach,
according to which structural unemployment is assessed in terms of
the relationship between unemployment and inflation. This relation-
ship is significant because economic policy objectives demand the
minimization of both variables, but reducing one has been observed
to result in increasing the other, and this trade-off relationship is ' -
at least partly due to structural imbalances.

- In Chapter III the concepts of structural equilibrium and dis-
equilibrium are clarified and the Dow-Dicks-Mireaux framework,
whose central variables are unemployment and vacancies, is used to
analyze the interaction of changes in aggregate demand and of struc-

- tural imbalances. This analysis makes it possible to separate the
effects of these two factors on unemployment and therefore to obtain

2



a measure of structural unemployment.
In Chapter IV this measure of structural unemployment is ap-

plied to Canadian data. Since the vacancy statistics are inadequate,
an attempt is made to derive an Improved estimate from them.
Empirical tests are then used to obtain the relationship between the
unemployment and vacancy rates which are necessary to obtain the
structural unemployment rate. Finally, the reliability of the results
is discussed.

Chapter V contains a brief review of the theory and the empiri-
cal analysis. The policy implications of the results and the direction
for further research are also discussed. -

FOOTNOTES TO CHAPTER I
1 The only exception seems to be Charles C. Killingsworth, "Automation, Jobs, and Man-

power,- The Nation's Manpower Revolution, Hearings before the Subcommittee on
Labor and Public Welfare, US. Saute, 88th Congress, _1st session, part 5, 1963.
pp. 1461-83.

2 See, for example, US. Congress, Joint F.coaomic Committee, Subcommittee on Eco-
nomic Statistics. Higher Unemployment Rates, 1957-60: Structural Transformation
or Inadequate Demand, 87th Congress, 1st session. 1961: Lowell E. Gallaway, "Labour
Mobility, Resource Allocation, and Structural Unemployment," American Economic
Review, Vol. 53. No. 4, Sept. 1963, pp. 694-716; Walter W. Helier, The Administra-
tion's Fiscal Policy." Unemployment and the American Economy, ed. Arthur M. Ross,
John Wiley &Sons, Inc., New York. (1964), pp. 91-115; Otto Eckstein. "Aggregate
Demand and the Current Unemployment Problem ;' Unemployment and the American
Economy, pp. 116 ff.; R. A. Gordon, "Has Structural Unemployment Worsened?"
Industrial Relations: A Journal of Economy and Society, Institute of Industrial Rela-
tions; University of California. Berkeley, Vol. 3, No. 3, May 1964, pp. 53-78: N. J.
Simler, "Long-Term Unemployment, the Structural Hypothesis, and Public Policy,"
American Economic Review, Vol. 54, No. 6. Dec. 1964, pp. 985.1001: Flank T.
Demon and Sylvia Ostry, An Analysis of Postwar Unemployment, Economic Council
of Canada, Staff Study No. 3, Queen's Printer, Ottawa, Dec. 1964; John Vanderkamp,
"An Application of Lipsey's Concept of Structural Unemployment,- Review of Eco-
nomic Studies, July 1966. pp. 221-5.

Richard G. Lipsey, "Structural and Deficient-Demand Unemployment Reconsidered,"
Employment Policy and the Labor Market, ed. A. M. Ross, University of California
Press, 1965, pp. 210-35.

4 After the completion of the survey chapter, an article entitled "Structural Unemploy-
ment- by John W. L Winder was published in A. M. Kruger and N. M. Meltz (eds.),
The Canadian Labour Market: Readings in Manpower Economics, Centre for Indus-
trial Relations, University of Toronto, 1968, pp. 135-220. It, too, is a survey of the
literature, but a more comprehensive one than the survey chapter in this thesis. How-
ever, it seemed to me to be somewhat less critical and there are certain differences in
emphasis between the two surveys, with the Winder article stressing the trade-off
approach and ignoring the Dow-Dicks-Mireaux model.
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CHAPTER II

A SURVEY OF THE THEORY OF
STRUCTURAL UNEMPLOYMENT

There have been, basically, three approaches to the theory of
structural unemployment: (1) the causal approach, (2) the struc-
tural maladjustment approach, and (3) the policy-oriented ap-
proach. The causal approach focuses on the different types of
structural change and their effect on structural unemployment. The
structural maladjustme-' r.each concerns itself with the adjust-
ment mechanism or the labour market which is responsible forabsorbing structural changes and with the manifestations of its
shortcomings. The policy-oriented approach defines and analyses
structural unemployment in terms of the effectiveness of various
policies. The following survey is divided according to these three
approaches.

A. THE CAUSAL APPROACH
The causal approach,-on the whole, has consisted of loose

descriptions of the structural 'changes in the economy that might be
responsible for structural unemployment rather than rigorous the-
oretical analyses of the relationship between structural changes and
structural unemployment. The causal- approach is exemplified by
Paul Casselman's succinct, but very general definition:

"Structural unemployment may be defined as unemploy-
ment resulting from changes in the economic structure and
in the economic environment."'



1. Types of Structural Change
What is meant by such structural changes has been expounded

in the following definition given by H. D. Woods and Sylvia Ostry.

"Structural unemployment ... is that unemployment which

stems from:
(1) Major shifts in consumer demand arising from the

creation of new products, spontaneous or induced changes

in taste, the growth of competition of an imported com-
modity, etc., which reduce job opportunities for workers

in a specific industry or group of industries, specific local

areas or regions.
(2) Technological changes which involve the substitution
of capital for labour within a given industry or make redun-
dant or obsolescent specific skills or products. A major
technological change may introduce an entirely new indus-

try which gradually destroys an established industry
motor cars and the carriage and wagon industry; electric
light and oil lamps; refrigerators and ice boxes, etc. In such

cases the resulting unemployment would arise from a com-

bination of (2) and (1).
(3) The exhaustion of natural resources in a given area.
(4) Changes in the organization or ownership of industry
that result in the closing down of certain plants for reasons

other than thcce above."2
Presumably the last two types of structural change result in the
geographiC concentration of labour displacement and, therefore, in

structural unemployment.
Casselman suggested three other possible causes of structural

unemployment: (1) gov--nment policy, (2) war or the threat of
war, and (3) the rate of population growth .3 There is no doubt
that government policy, which may have to observe criteria other

than the smooth transfer of labour without unemployment, can
introduce sharp changes in the types of labour demanded. Increased

taxation to .pay for higher expenditure for social capital, social
services and military expenditures may lead to a shift in demand
away froth the private goods and services sector. Changes in pro-

duction for military purposes have probably been singled out be-

cause of the magnitude of structural change involved in disarmament
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and rearmament. Changes, in the rate of population growth, if sudden
as in the-case of the Toft-war "baby boom", can create imbalances
on the supply side by changing the ratio of labour market entrants
to experienced workers.

2. Technological Change and Structural Displacement
Technological change is the form of structural change- which

is most frequently referred to as being responsible for- structural
unemployment. It will be useful, therefore, to see what relationship
is presumed to exist between technological change and structural
unemployment according to contemporary literature.

a. Microeconomic effects of productivity change
J. W. Knowles and E. D. Kalacheck have presented in their

empirical study of the structural unemployment controversy a brief
theoretical analysis of the different forms of productivity change
and their impact on unemployment at the microeconomic level:' The
analysis refers not only to the resulting structural displacement but

_ also to the creation of job openings by technological change:
"Job opportunities are continuously being curtailed in tech-
nologically unprogressive industries, and in those tezhno-
logically advancing industries, the demand for whose prod-
uct is inelastic with respect to price.
At the same time, job opportunities are being created in
industries blessed with the junction of rapid productivity
increases and price-elastic demands, and in other indus-
tries whose demands are highly elastic with respect to
income."'

Knowles and Kalacheck have identified four major types of
productivity increase: (1) capacity expansion, (2) modernization,
(3) geographic shift, and (4) the closing of obsoletelacilities. The
impact on labour displacement differs with the type.

Technological change incorporated in capacity expansion in
order to meet growing demand will lead to no direct labour dis-
placement. To the extent that part of the expansion in demand is
at the expense of competing firms,- however, there will be some
indirect displacement.

When technological change is introduced to modernize a plant
without expanding it, the number of layoffs at the particular plant
may be quite significant. If there is no increase in output, the plant

7
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which is modernized will have to dismiss superfluous workers. Even
if it does increase output, ifmay 'still have to dismiss unsuitable
workers, while hiring (possibly fewer) workers more suitable to the
new production techniques. At the same time, layoffs will occur at
competing plants.

If the increasing of productivity requires a shift in the location
of the plant, this may result in the separation of the whole work
force of a plant. The actual extent of the displacement effect will
depend on the number of workers who move with the plant. In the
case where a plant has become obsolete and submarginal, the imme-
diate displacement effect is 100 per cent.

The extent to which labour displacement will lead -to unem-
ployment depends upon labour market conditions. Since "modern-

.

and the closing of obsolete facilities become more significant
contributors (to productivity advances) during periods when the
capacity utilization ratios are low and aggregate demand is growing
at a slow rate,"6 these two factors are likely also to contribute to
unemployment. Capacity expansion, however, generally occurs dur-
ing periods of high labour demand so that layoffs are fairly easily
reabsorbed in the employed labour force.

The length of unemployment will depend on the concentration
of layoffs and on the types of labour laid off. The closing of plants
leads to large-scale layoffs in one area, including older workers with
low mobility and flexibility. This is likely to result in longer unem-
ployment periods than would- occur during plant modernization,
where layoffs are more limited and where seniority rules are likely
to protect the older worker.

b. Macroeconomic effects of productivity change

In discussing the basic assumptions of the structuralist arg'iment
that the increases in unemployment after 1957 have been primarily
structural, Knowles and Kalacheck identified three ways in which
technological change could possibly lead to a rise in structural unem-
ployment in the economy at large: (1) an acceleration of the overall
rate of productivity change, (2) an increased concentration of pro-
ductivity gains in a select group of industries, and (3) a change
in the qualitative impact of productivity increases on the occupational
and skill structure of the demand for labour!

The effect of productivity changes on employment will depend

8
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on the distribution of price changes and price elasticities.
"Greater than average productivity increases in a particular-
establishment or industry will lead to the displacement of
labour, if the demand for its product or service is inelastic
with respect to price, or if reductions in relative costs per
unit are not passed on to the consumer in the form of
quality improvements or commensurate declines in relative
price. Employment will rise in establishments or industries
with greater than average productivity increases if demand
is price-elastic, and if prices are reduced. However, labour
displacements may then occur in less technologically pro-
gressive industries producing substitute goods. Workers
losing specific jobs will experience' a certain number of
weeks of unemployment while hunting for a new job. Con-
sequently, taking all possible combinations of these events
into account, it is often assumed that aliother things being
equal, the higher the increase in output per man-hour, the
higher the unemployment rate."8

Productivity increases can lead to higher unemployment if they
are concentrated in sectors (1) where the price elasticity of demand
is low or the benefits of the productivity increases are not passed
on to the consumer, and (2) where demand is sensitive to changes
in price, but increases in output occur at the expense of closely com-
petitive industries producing substitute goods. If this is the actual
situation, the duration of unemployment may also be expected to
lengthen since the concentration of layoffs will affect high-seniority
workers with 16w mobility and high-surplus labour market areas
may develop?

The distribution of income elasticities, too, will determine the
actual rate of displacement. If those industries which experience the
greatest productivity gains also have high income elasticities of de-
mand, the rate of displacement may actually be quite low. On the
other hand, if the employment effect of increased income is con-
centrated in the industries with negligible productivity changes, the
displacement effect will not be reduced.

Charles C. Killingsworth has argued that this latter case in
'- effect represents the situation in the North American economy.

When a labor-saving invention is introduced in an indus-
try which is in its rapid growth stage its adolescence

9



the invention may help to spur further rapid growth, espe-
cially through price cuts, and total employment in the-in-
dustry may increase substantially. This is the historical
pattern which prompts many people to argue that 'machines
make jobs.' But the fact is that when an industry has
reached maturity for example, when there is already one

scar for each three people it just is not possible to achieve
further dramatic increases in sales, even with the largest
price cuts within the realm of reason. The improved
productivity made possible by labor-saving machines sim-
ply enables the industry to keep up with the normal
growth of the market while employing fewer production
workers."'°

Killingsworth then proceeded to argue that the mass-producing con-
sumer goods industries, which are most affected by automation today,
are faced with relatively saturated markets, while most of the growth
occurs in the technologically less affected service industries." Froth
the high technological displacement effect and the relatively low em-
ployMent effect of increased income it follows that there is a rela-
tively high rate of layoffs in these industries. There are certain
barriers to the immediate re-employment of those laid off so that
technological or structural unemployment results. Killingsworth's
case is plausible, but its quantitative significance for unemployment
has not been demonstrated, nor was evidence provided for the asser-
tion that the industries in which automation is concentrated face
saturated markets.

According to the foregoing analysis, if productivity increases
were evenly distributed among all industries and enterprises and if
the price elasticities, the cross elasticities and the income elasticities
for all were the same, there should be no structural or technological
layoffs. Technological change, however, may result in new and dif-
ferent requirements for labour. Knowles and Kalacheck refer to it
as the qualitative impact of technological changes.'' New skills and
occupations will experience increasing demand, while obsolete types
of labour are laid off. The unemployment which such changes in
the occupational and skill structure of demand precipitates is often
regarded as the most serious, since it requires the conversion of the
labour that a worker can offer before he is re-employed. It is likely
to be of particularly long duration.
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. In addition, Richard G. Lipsey has argued that technological
change can lead to a redistribution of income which in turn can
affect the level of employment. If it redistributes income frdm wage-
earners in general to profit-earners and from unskilled workers in
particular to skilled workers, and if the beneficiaries of technolt
change have a lower propensity to consume than the unskilled
workers, then aggregate demand will be reduced.'3 Unemployment
which is created by this process must, however, be regarded as
demand-deficiency unemployment, since it can be eliminated by
stimulating aggregate demand.

3. Evaluation

The major merit of the causal-approach to the determination
of structural unemployment is that it puts its finger on those forces
which bring about labour displacement but which do not emerge
from a reduction in aggregate demand. It points out that the dyna-
mism of an economy can lead to layoffs and unemployment. It has,
however, the serious shortcoming of neglecting the relationship be-
tweedcstructural displacement and structural unemployment. It does
not analyze the forces determining the rate of hiring, which is just as
important as the rate of displacement in the determination of struc-
tural unemployment." In other words, structural adjustment, which
has the opposite effect to structural displacement, is ignored.

There seems to be the implied assumption that the labour mar-
ket has only a limited capacity for adjustment and, that when over-
loaded by structural changes, it permits a significant amount of
non-demand-deficiency unemployment to be deposited. On the basis
of this assumption, we should expect structural unemployment to
increase during a period of rapid growth, since it is likely to be
accompanied by -rapid technological change and shifts in consumer
demand. Yet, the Canadian Senate's Committee on Manpower and
Employment contended that maladjustments increase during periods
of slow growth." This was attributed to a "lagging rate of adjust-
ment." The implied assumption in this case seems to be that struc-
tural changes are more or less independent of the rate of growth
and that the labour market's ability to adjust supply to demand is
adversely affected by slow growth. This may be so if the mobility
of labour is reduced under such conditions. Conversely, the adjust-
ment capacity of the labour market may be higher during a period
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of rapid and extensive structural change when a high pressure of
labour demand may be acting as a stimulant to retraining and labour
mobility.

All this raises the question of how effective the adjustment
mechanism of the labour market is. This is discussed under the struc-
tural maladjustment approach to the theory of structural unem-
ployment.

B. THE STRUCTURAL MALADJUSTMENT APPROACH

1. Definitions
The essence of the structural maladjustment approach is given

by its definitions of structural unemployment. While, in general,
they also refer to structural changes in the economy as the cause
of unemployment, they concentrate on the imperfections and rigidi-
ties in the labour market's mechanism of adjustment between supply
and demand and the manifestations thereof. The following three
complementary definitions are examples of this approach.

In the study of Frank T. Denton and Sylvia Ostry, structural
unemployment has been defined as "long- duration unemployment
arising from structural changes in the character of demand for labour
which require transformation of the labour supply, a, time-consuming
process."16 A similar, but less precise, definition has been offered by
the Senate Committee on Manpower and Employment: Structural
unemployment is attributed to the failure of the economy to adjust
at a sufficient rate to changing circumstances. ""

TheThe definition provided by Pierre-Paul Proulx is more static.
It does not explicitly refer to structural changes and the adjustment
process, but focuses on the manifestations of structural imbalance
at any one point of time. It describes structural unemployment as
"long lasting unemployment due to a mismatching between the
education, training, skills, locations, age and sex of work seekers
and the requirements of employers."18

These definitions are certainly more useful for the analysis of
structural unemployment in that they refer not only to the disequili-
brating elements of structural change, but also to equilibrating ele-
ments in the adjustment mechanism of the labour market. One might
say that they concern themselves with the "net disequilibrium" re-
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maining after the adjustment mechanism has absorbed as much of
the disequiliE rating effects as possible.

-Proulx's de;inition is particularly helpful for two reasons: (1)
It clearly conceptualizes the net disequilibrium of the labour market.
(2) If the necessary statistics are available, it can be readily
quantified.

One objection must be raised, however, to the reference to
long-duration unemployment in the Denton-Ostry and the Proulx
definitions. Structural unemployment may just as well be of short
duration, if there is a high rate of structural displacement but at
the same time a relatively rapid rate of labour reabsorption. Those
displaced will be unemployed for some fairly short period before
being re-employed elsewhere. They are, nevertheless, structurally
unemployed.'9

2. The Labour Market Adjustmetit Mechanism

The concept of mismatching, as used by Proulx, is based on
the assumption that the substitutability of different types of labour
is imperfect, limited or non-existent. In the extreme case, the supply
of the different types of labour is fixed and the proportions in which
they are demanded are rigid. However, this assumption of rigid
complementarily and complete non-substitutability does not corre-
spond to the real world. As a matter of fact, it is probably more
illuminating to regard structural imbalance as due to lags and imper-
fections in the process of substitution both on the demand and supply
sides of the labour market.

a. A neoclassical sketch of the adjustment mechanism

Before discussing the barriers and frictions in the substitution
process, it is perhaps best to review its theoretical workings. This is
provided by the neoclassical theory of the factor market. Substitution
is responsible for equilibrium between factor demand and factor
supply. If there is a shortage of factor A and an excess of factor B,
the price of A will increase relative to the price of B. This leads
to three forms of substitution:

. (1) The prices of goods and services whose production and
rendering involve a high utilization of scarce factor A and a low
utilization of surplus factor B will rise relative to the prices of goods
and services with a factor mix emphasizing surplus factor B and
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de-emphasizing scarce factor A. Consequently, consumers will sub-
stitute a goods-andservices mix which requires a higher utilization
of B and a lower utilization of A for the current consumption mix.

(2) In response to the changed structure of returns for factor
services, factor owners and factor producers will substitute scarce
factor A for surplus factor B in the mix of factors supplied. As the
price for B declines, a smaller .quantity of B will be supplied. Con-
versely, as the price for A rises, a lar2ec quantiy of A will be supplied.

(3) Because of the changed structure of factor prices, pro-
ducers will substitute technological processes involving a higher
utilization of B and a lower utilization of A for prevailing processes.

Different types of labour can be regarded as different factors
of production. If, for example, as a result of technological change
skilled labour forms a bottleneck and there is unemployment among
unskilled labour, the wage rate of skilled labour relative to that of
unskilled iabour will rise. The prices of_goods_and services with a
relatively high utilization of skilled labour, such as the production
of radios, will rise relative to those of goods and services with a
relatively high utilization of unskilled labour, such as clothing. Thus
more clothing and fewer radios will be bought. In the meantime,
the producers of radios will investigate and possibly introduce pro-
duction techniques using less skilled labour and more unskilled
labour. Finally, labour itself will convert its unskilled services into
skilled services through education and retraining. These forces can,
according to neoclassical theory, be expected to work toward an
equilibrium in the demand and supply of different types of labour.

b. Factors impeding adjustment
(i) Noneconomic impediments: If the neoclassical adjustment

mechanism explains the elimination of labour bottlenecks and struc-
tural unemployment, then their persistence must be 'explained in
terms of imperfections in this adjustment mechanism. Lowell E.
Gallaway, in his analysis of the intra-factor allocation of the labour
market, has listed five barriers to the mobility of labour necessary
for the equalization of wage rates and has analyzed them with
respect to their effect on unemployment. The imperfections are;

-(1) the existence of non-economic barriers to mobility of
workers; (2) the existence of positive private economic
costs associated with the movement of labor from sector
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to sector; (3) non-homogeneity of the labor units involved;
(4) a failure of workers to maximize their utility function;
end/or (5) 'differences in workers' preference functions."2°

According to Gallaway, only non-economic impediments to wage
equalization may cause structural unemployment. They are the
non-economic barriers to mobility and non-maximization of workers'
utility. Non-economic barriers to mobility are those that cannot be
explained in terms of market forces. They may keep unemployed
labour either from filling job openings or from bidding down wages
to expand employment opportunities. The same occurs when there
is non-maximization of workers' utility, which means that the actions
of the workers are inconsistent with their respective (svbjedively
determined) leisure-income preference functions.?'

In addition, nonhomogeneity of labour may lead to unemploy-
ment. It "may be either of a type that completely excludes a worker
from certain labor markets (such as a worker of below-normal intel-
ligence being excluded from becoming a member of the medical
profession) or of a type ths; can be overcome at some positive
private opportunity cost (such as the cost of education) ."22 Gallaway
claims that in the case of opportunity costs no involuntary unemploy-
ment will be involved, while complete exclusion may bring about
unemployment.

Another barrier to the prevention and elimination of structural
unemployment is insufficient knowledge about available jobs. It is
by no means necessary to assume perfect knowledge as a condition
of structural equilibrium (although it is for the optimum allocation
of labour), but merely enough information for every unemployed
to know of at least one acceptable vacancy within his reach assum-
ing there is no demand-deficiency unemployment.

(ii) Economic impediments: According to Gallaway, economic
barriers do not lead to unemployment.

"If the barriers to mobility are economic in origin (i.e.,
generated by private opportunity costs associated with labor
market transfer), an equilibrium may be reached which
reflects the objective opportunity costs implicit in these bar-
riers. For example, the cost involved in moving from one
geographic area to another, or the cost involved in acquir-
ing the skills necessary to enable a worker to move from
one sector to another, may justify the existence of a wage
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differential even though workers otherwise move with com-
plete freedom from sector to sector. Under these circum
stances no involuntary unemployment would exist."23

Risks and uncertainty, however, may provide effective economic
barriers to the movement of unemployed labour into unfilled vacan
cies, as Ernst W. Stromsdorfer has pointed out.24 Uncertainty may
occur regarding the availability of jobs, their remuneratior. and the
accompanying psychic income in a new location or for a :ew skill.
It may affect the decision to retrain or to move and is likely to act as
a deterrent to mobility. In addition, the existence of positive private
opportunity costs of transfer or retraining may not be overcome if
the opportunity costs exceed the means that the unemployed has
available to pay for the improvement, conversion or transfer of the
lall;ur services he can offcr."

Furthermore, Richard G. Lipsey has pointed out that unused
factors might not be absorbed if the price which makes them em-
ployable is below the subsistence level, or if it is not technically
possible or economically worthwhile to adjust production' process-3
so that all available factors are used. The latter instance is quite
possible if the new combination of factors requires scientific and
technological research, which, however, yields less returns than re-
search in other areas.'6

(iii) The time required for adjustment: It must have become
obvious by now that the various barriers referred to are effective only
for a certain period of time. The uncertainty factor, for example, will
be effective only in the short run, while the difficulties in changing
to production processes with the appropriate factor proportions are
likely to persist for a (ale.; long time. Given a certain structural
shock which upsets the labour market equilibt:um, all barriers are
likely to become negligible in the very long run as they are worn
down or circumvented by the forces of adjustment mentioned above,
i.e., substitution in consumption, factor input and factor supply. It is,
therefore, the time element in adjustment or, rather, the rapidity
with which adjustment takes place, which ultimately determines the
effectiveness of the adjustment mechanism."

c. Factors facilitating short-run adjustment
Adjustment in the labour market is, in the short run, facilitated

by several factors, some of which have been discussed by Walter



Y. 0i,28 M. W. Reder29 and Stromsdorfer. They involve incentives
to workers to move and to retrain and to employers to -provide
retraining as well as to modify their demands with respect to the
qualifications of job applicants.

(i) Incentives _to the workers: The incentives to workers to
convert their services (for example, geographically, by moving from
one place to another, or occupationally, by acquiring additional skills)
are provided by the structure of wage differentials, i.e., the difference
between what he earns now and what he could earn after the con-_
version of his labour services. In the case of the unemployed, it is
the difference between the unemployment insurance payments and
the prospective post-conversion earnings.

The cost of conversion has been treated by Oi and Stromsdorfer
as an investment expenditure. Stromsdorfer has put it succinctly as
follows:

"In making the decision to invest or not, the worker-... must
compare two alternative streams of expected income. The
first is the one the worker receives now that his skilk are
relatively obsolete; the other is the one which can poten-
tially be gained if the worker . . . undertakes the time,
expense, and risk of investing., The decision to invest will
be made on the basis of the greater income stream, dis-
counted to the present and summed. An act of mobility or
immobility will occur."3°

In other words, (1) the higher the differential in earnings, (2) the
lower the costs of conversion, (3) the longer the period of expected
future income, and (4) the lower the uncertainty of the calculation,
the greater will be the net incentive for mobility. (This, by the way,
provides a purely economic explanation for the low mobility of
older workers.) The importance of psychic income and institutional
factors, however, are not considered here.

(ii) Incentives to employers for the conversion of labour
services: The labour market provides incentives for the conversion of
labour services not only to workers, but also to employers. In his
theory of wages and employment based on the treatment of labour
as a quasi-fixed factor, Oi has pointed out that the employer can
invest in his employees in the form of retraining. He will be maxim-
izing expected returns as long as the present value of the expected
increase in the marginal revenue product of labour attributable to
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the retraining is at least as high as the present value of future wage
payments plus the cost of retraining. Thus, a worker retrained at
company's expense will receive a wage lower than his marginal
revenue product."

Oi mentioned, however, that this applies only to specific train-
ing, i.e., training which is not likely to be applicable to jobs in other
firms; otherwise the worker could subsequently bid up his wage by
threatening to switch jobs or by actually doing so32 Consequently,
retraining of a more general nature will not be undertaken by the firm
without immediate recompense by the worker or the government.

(iii) Modification of job qualifications: Not only will employers
accept inferior workers in order to train them, but in a shortage they
will actually operate with inferior labour. Reder has conceived of a
trade-off between the quality of the hired worker and the period of
search for a worker during which the job remains vacant. Since job
vacancies "represent forfeited returns to the employer, he will try to
minimize the vacancy period as well as maximize labour quality.
During a time of labour shortage the same quality of labour can only
be found after a longer vacancy period than under slacker conditions.
Consequently, in order to keep his vacancy period down, the employer
is likely to make some compromise in labour quality." This assumes,
of course, that such substitutability is technically feasible even in the
short run.

d. The implications for the rate of adjustment
What does the neoclassical theory together with the elaborations

and qualifications presented above tell us about the rate of adjustment
of the labour market, i.e., the rate at which unemployed labour is
reabsorbed? Actually, it tells us very little. What it does do is point
out the forces at work; those which push toward the equilibrium and
those which push away from it. The relative strength and speed of
these forces, however, are not analyzed.

In general, the rate of adjustment, in neoclassical terms, depends
on the rates, with respect to time, of consumer substitution, substitu-
tion among the labour services supplied by the workers, and substi-
tution among the labour services demanded by employers, in response
to imbalances between the structures of labour demand and supply.
The rate of consumer substitution will depend largely on the flexibil-
ity of prices and on the extent and rapidity of the response of demand



to changing prices. The rate of substitution by workers of one kind
of labour service for another will be mostly determined by the
flexibility of wages and the movement and conversion of labour in
response to changing employment opportunities and wages. These
in turn depend upon the knowledge of supply conditions by em-
ployers and the knowledge of vacancies and the wage structure by
workers, as well as the certainty about such knowledge. Institutional
barriers, lack of knowledge and uncertainty, reduce the rate of labour
substitution. -On the other hand, if Reder's theory of the "ladder
effect" is widely applicable, the possibility of upgrading and down-
grading job qualifications should greatly facilitate labour substitution.
Adjusting changes in the employers' requirements regarding worker
qualifications will depend in the short run on flexibility in the tech-
niques and organization of production and in the long run on the
availability of alternative techniques.

Before a microeconomic approach, such as the one just presented,
can lead to a predictive theory of the rate of adjustment of the labour
market, the strength of the equilibrating forces as well as their time
lags have to be assessed together with the barriers to them.

3. Manifestations of Structural Maladjustment
Since the different adjustment-promoting and adjustment-imped-

ing forces described in the previous section cannot be individually
assessed as to strength and speed, attempts have been made to assess
the "net disequilibrium" at any one point of time. What is meant by
net disequilibrium or maladjustment or structural imbalance is shown
by Barbara R. Berman's mode1.34

a. A model of structural imbalance

This model is based on the extreme assumption that the supply
of different types of labour is fixed and the proportions in which
these types of labour are demanded are rigid. Such a situation is
presented in 2.1.

Two complementary, non-substitutable types of labour are
assumed to be involved: skilled and unskilled. The respective sup-
plies of each are represented by the skill endowment point E. The
employment of each at different levels of production is given by the
employment expansion path ABC. As production expands, employ-
ment will be pushed to B. At this point a bottleneck appears in the
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supply of skilled labour, and further expansion cannot take place
without increasing this supply. The only unemployment that persists
now is among unskilled workers, which amounts to BE. This can be
called the level of structural unemployment.36

If there were substitutability on the supply side, i.e., unskilled
labour could readily convert itself into-skilled labour, the skill endow-
ment point would move toward C. If there were substitutability on
the demand side, i.e., if employers could easily adjust their production
processes to substitute unskilled labour for skilled labour and would
be faced with the incentives to do so, then the employment expansion
path would move to the left toward E. Full employment requires that
the skill endowment point lie on the employment expansion path.

Berman. seems to have referred to the employment expansion
path as a locus of the ex post composition of employment." However,
it can also be used as a labour demand expansion path in the ex ante
sense. We can then use it to compare the structure of labour demand
with the structure of labour supply. The demand composition point
represents the structure of demand and the skill endowment point
the structure of supply. The level of full-employment demand is
given by C. In the aggregate it is equal to labour supply E, since
at C labour demand

D = ON FC 0/1 FE
and FC = FE
so that D = ON + OM = S, i.e., supply.
The structure of demand, however, is different from the structure of
supply. The demand for skilled labour exceeds the supply by FC,
while the demand for unskilled labour falls short of supply by the
same amount, i.e., FE.

As has been stated above, the level of structural unemployment
is BE. It is not FE, which is the number of unskilled workers whose
labour services would have to be converted into skilled labour to
bring about full employment. The difference between BE and FE is
explained by the fact that BF unskilled labour is unemployed, not
because of inadequate demand or the possession of inappropriate
skills, but because of the unavailability of complementary skilled
labour.

This model can be expanded to accommodate any number of
types of labour.. (The theoretically optimum classification of types
of labour would be determined by the pattern of labour comple-
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mentarity.) In the extreme case of absolute complementarity among
the different types of labour, the level of unemployment reaches its
floor as soon as the very first labour bottleneck 'is reached. Thus, a
bottleneck in the supply of inspectors of electronic equipment would
indicate that unemployment could be reduced no further.

While this assumption of absolute complementarity is not very
realistic, the model does explain the appearance of labour bottlenecks
before unemployment has been eliminated and the imbalance in the
structure of labour supply and the structure of employment (or
demand ) .

According to Berman's model, the frictional-structural unem-
ployment rate can be estimated to be the minimum unemployment
rate at each cycle peak. We would have to assume, however, that
there is at least full-employment aggregate demand at each cycle
peak. What is more serious is that it is based on the unrealistic
assumption of rigid complementarity and complete non-substitutabil-
ity of labour.38

There are, aside from the policy-oriented approach, three other
methods by which it is attempted to assess structural unemployment
without the extreme assumption of absolute non-substitutability.
They are: the level of job vacancies concurrent with unemployment;
unemployment differentials among the different industries, occupa-
tions, regions, etc.; and the rate of long-duration unemployment.

b. Job vacancies
According to the Berman model, there would be no direct func-

tional relationship between unfilled job vacancies and unemployment.
As long as labour demand is B or less, there will be no vacancies.
Once it increases beyond B, unemployment will remain constant at
its structural level, while vacancies will steadily increase. At 'full-
employment demand, the number of vacancies (FC FB) will be
equal to the number of unemployed (BF + FE). As demand in-
creases further, vacancies will increase correspondingly, while un-
employment remains at BE.

J. C. R. Dow and L. A. Dicks-Mireaux, however, have empir-
ically demonstrated that there is a recognizable inverse relationship
between unfilled job vacancies and unemployment.39 The shape of
the unemployment-vacancy function is given in Figure 2.2(a). The
functional link between the two variables is the demand for labour.
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The relationship between labour demand, on the one hand, and
unemployment and vacancies, respectively, on the other, is given in
Figure 2.2(b).4°

The shape of the functions U1t.J1 and V1VI is based on the
following assumptions:

(1) As demand increases from deficient demand to adequate
demand (d* = 0), unemployment decreases as rapidly as demand
increases. In other words, the number of unemployed decreases by
as much as the number of workers demanded increases.

(2) As demand increases further and comes to be in excess,
unemployment is reduced at a decreasing rate. This might be attrib-
uted to the fact that the pressure of deniand becomes increasingly
futile as it runs into the increasingly severe unemployability of the
remaining unemployed.

(3) As excess demand shrinks, the decrease in vacancies is as
rapid as the decrease in demand.

(4) As demand falls below d* = 0, vacancies are reduced at a
decreasing rate. This might be attributed to the persisting difficulty
in filling highly specialized vacancies even during periods of relatively
high unemployment. The only explanation that Dow and Dicks-
Mireaux give for the asymptotic tails of the unemployment and
vacancy functions in quadrants II and IV is that unemployment and
vacancies "cannot shrink below zero" and therefore "must be sup-
posed to become decreasingly sensitive" as they approach zero 41

At the point where unemployment is equal to the vacancies,
there is neither net excess demand nor net deficient demand (d* = 0).
This is a definition, not a conclusion. Furthermore, "maladjustment"
is defined as the amount of unemployment at this level of demand.42

It is this maladjustment, or the structural imbalance of the labour
market, which accounts for the concurrent existence of unemployment
and vacancies. If there were no structural imbalances at all, if the
labour market adjustment mechanism operated perfectly, then the
unemployment function would be MOA and the vacancy function
BON, where MN is the 45° line.

Structural unemployment can be taken to be equal to Dow's and
Dicks-Mireaux's "maladjustment" measure. It could be measured,
however, at only one level of net demand for labour, i.e., d* = 043
When there is excess demand, unemployment will be reduced below
its structural level. Thus, according to this model, non-demand-
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deficiency unemployment can vary with the pressurebfexcess demand.
If the degree of maladjustment increases, the unemployment

and vacancy functions in Figure 2.2(b) will shift outward. Assuming
that the degree of maladjustment increases from OK = OL to
OP = OQ, then the functions will shift to U2lY2 and V.r.)., re-
spectively. The unemployment-vacancies function F1 FI in Figure .

2.2 (a) will shift to Far. Thus a non-cyclical change in unemploy-
ment will be reflected in a shift of the unemployment-vacancy func-
tion, while a cyclical change involves a movement along the function.

The difficulties with this approach ate (1) the general inad-
equacy of vacancy data and (2) the fact that the hyperbolic shape
of the unemployment-vacancy function is assumed rather than ob-
tained by deductive or inductive analysis. Nevertheless, because it
uses variables directly related to the labour market rather than
proxies, and because it provides a measure of structural unemploy-
ment that can be applied at any phase of the cycle, it deserves further
development. In Chapter III a theoretical explanation for the func-
tion will be given and in Chapter IV it is applied to Canadian data
after the vacancy rate has been estimated.

c. The structure of unemployment

(i) The basic argument: The comparison over time of unem-
ployment rates of the different groups of the labour force, e.g.,
industries, occupations, regions, education levels and age-sex groups,
has been a favourite technique of the participants in the structural-
unemployment controversy for ascertaining changes in structural
unemployment. This approach can be divided into two methods:
(1) the comparison of the unemployment rates of specific groups,
and (2) the comparison of the overall dispersion of unemployment
rates among the various segments of the labour force.

The structuralist hypothesis has been interpreted by several
economists to mean that structural unemployment is concentrated in
(1) blue-collar occupations,'; (2) goods-producing or manufacturing
industries,' (3) groups with relatively little schooling," (4) higher
age groups," and (5) depressed areas." It is generally implied that
changes in structural unemployment can be detected from deviations
of the respective unemployment rates from their normal relationships
to overall unemployment. If the unemployment rates are above those
expected on the basis of the relationship to the overall-unemployment
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rate, it is considered to indicate an increase in structural unemploy-
ment, and if below, then a decrease. This conclusion, however,
requires the restrictive assumption that increases in structural unem-
ployment are more concentrated in the above labour force groups
than are increases in demand-deficiency unemployment.

The alternative approach has been to ascertain whether the
correlation between the unemployment rates of the various labour
force groups has deteriorated over time, which, according to Galla-
way, would indicate an increase in structural unemployment.' While
this approach avoids the need to specify the structurally disadvan-
taged groups, it requires the assumption that the distribution of
increases (or decreases) in stmctural unemployment among the
labour force groups is significantly different from the distribution of
increases (or decreases) in demand-deficiency unemployment.

(ii) The structure of unemployment and the cycle: It has been
empirically established that the unemployment impact of cyclical
fluctuations is not randomly distributed among the various labour
force groups. The differences in the impact can be largely explained
by two phenomena: (1) Since the short-run income elasticities of all
goods and services are not the same, there will be a differential
impact of the cycle on the various industries. (2) The firms will not
lay off different types of worker in proportion to the composition
of their work force.

The reasoning for the second point has been developed by Oi
and Reder. Oi has argued that there are certain fixed costs involved
in the employment of labour. They arise from the costs of hiring and
of training. The expected marginal revenue product of labour has to
cover not only the wage rate but also the amortization of the initial
fixed costs, or the periodic rent, as Oi called them. Since in the short
run the periodic rent does not enter into employment decisions, a
decline in the product p-:ce and therefore in the marginal revenue
product does not lead to lay-offs until it is greater than the periodic
rent. Comequently, the greater the ratio of periodic rent to wage rate,
the more insensitive employment will be to price changes."

Since abundant types of labour, such as unskilled workers, pre-
sumably involve reiar: ,ely lower fixed employment costs than scarce
types of labour, such as skilled workers, their employment will be
more sensitive to declines in product demand than the employment
of scarce labour. On this basis, cyclical unemployment will be pre-
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dominantly composed of labour which has little specific training and
is the most readily available.

Reder has advanced a similar argument by referring to the
"ladder effect": ". . . as overall unemployment rises, the unemployed
from higher occupational strata back down into the unskilled ranks
displacing unskilled workers, increasing the relative unemployment
rate of the unskilled and reducing that of the skilled."" This works
in reverse when unemployment falls. Workers will be re-employed in
more or less the reverse order in which they were laid off.

Having established the cyclical pattern of the structure of un-
employment, however, this does not mean that the structure of
unemployment resulting from demand deficiency can be distinguished
from the structure of unemployment resulting from structural changes
in the economy. Lipsey has made this point very strongly and has
argued that it is only in the period of recovery that non-cyclical
changes in the structure of labour demand become apparent in the
new hiring pattern, since structurally displaced jobs will not re-
emerge with the expansion."

If, for example, structural changes have the same impact on the
structure of unemployment as demand deficiency, the two effects
cannot be separated. As a matter of fact, it is conceivable that struc-
tural changes may affect the structure of unemployment in an equal-
izing way, which would then have to be interpreted as a reduction in
structural unemployment, whereas in effect an increase took place

d. Long-duration unemployment
A number of definitions have explicitly defined structural un-

employment to be long-duration unemployment,-i.e., the proportion
of the labour force which has been unemployed for at least some long
period of time. Such a definition would require either (1) assuming
that the causes of mismatching of demand and supply necessarily
lead to only long-duration unemployment or (?) arbitrarily defining
short-duration unemployment assbciated with the mismatching of
demand and supply as frictional unemployment."

(i) Random distribution of unemployment durations: Not all
long-duration unemployment is necessarily structural. Whether or
not long-duration unemployment is to be expected as a natural
concomitant of any type of unemployment depends on the assump-
tions about the flow into and out of unemployment. For example,
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if the movement out of unemployment followed the first-in-first-out
system, all unemployed would experience approximately the same
length of unemployment.

Berman adopted the more realistic assumption "that, once in the
state of unemployment, people get to go through the exits according
to a stochastic process. We can imagine a lottery in which for any
period there are oU winning tickets out of a total of U tickets and
our assumptions mean that everyone has an equal chance of getting
a winning ticket of 0U/U."54 On the basis of this assumption, the
expected average duration of unemployment (or the proportion of
unemployed who have been unemployed for at least some given

. period) will be greater the lower the turnover rate of the unemployed
is. By comparing the distribution of the duration of unemployment
which is to be expected on the basis of the turnover rate (or the
unemployment rate, since the turnover rate and the unemployment
rate have been found to be highly correlated)" with the actual dis-
tribution we can assess how far reality deviates frorr the assumption
of homogeneity within the labour force and among the unemployed.

(ii) The relative deterioration of the skills of the long-duration
unemployed: N. J. Sim ler has come up with a theory of long-
duration unemployement which rejects Berman's assumption of a
random movement of persons out of the unemployed group. His
argument is the following:

"A hard core of long-duration unemployed workers will
emerge if the probability of re-employment is a decreasing
function of the duration of unemployment. Among other
reasons, this will be the case if the skill level of unemployed
workers is also a decreasing function of the duration of
unemployment, and if the structure of wages fails to adapt
to the changing structure of skills; or if the unemployed
workers' skills remain intact but do not advance with the-
increasing level of skills of the employed labour force; or
if the wage structure fails to adjust to the changing skill
structure. Either way, the gap between the potential pro-
ductivity of the unemployed and the actual productivity of
the employed widens with time; and, therefore, the prob-
ability of re-employment diminishes with time. Under these
conditions, the chance of a hard core of unemployed
workers developing becomes greater, the longer the unem-
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ployment rate fluctuates between U1 [the usual recession
rate] and U2 [the recession rate during slow long-run
growth], for with each succeeding cycle the flow into the
category of very-long-term unemployment exceeds the flow
out of it.""

The groups which Sim ler regarded as most vulnerable to skill
decay are the older workers and those with relatively little education.
The latter, for example, would have just as much chance of getting
laid off as any other labour force group. "But when aggregate
demand expands and unemployment falls, they have less chance of
becoming re-employed than other workers, and their prospects dim-
inish the longer they remain unemployed.""

Sim ler applies this imbalance also to older workers by assuming
"that layoffs among workers of equal skill are made in a random
fashion and not on a last-in, first-out basis."" First of all, this
contradicts the conclusion to be derived from Reder's more reason-
able assumption regarding the ladder effect, which does mean a last-
in-first-out approach. Secondly, it makes the unreasonable assumption
that older workers are randomly distributed among the different skills.
In reality, older workers are more protected against unemployment
than younger workers. However, Simler's contention that older
workers, once unemployed, have less chance of being re-employed
seems realistic. This might be explained on the basis of higher
retraining costs for older workers than for younger workers to
achieve the same increment in the marginal labour product, and pos.
sibly of the shorter time horizon of the investment in older workers.

At any rate, the relative deterioration of the skills of the unem-
ployed provides one reason why actual long-duration unemployment
is higher than is expected on the basis of Berman's assumption of
random re-employment. It explains how "persistent and long-term,
or structural, unemployment as distinct from temporary and short-
term, or frictional, unemployment can emerge in the first place ...,
can increase relative to all other unemployment . . ., and can become
increasingly concentrated among older workers ... without there
having occurred a structural change of any kind what,:aever.""

Thus a rise in long-duration unemployment at a constant (high)
level of unemployment may be non-structural in the causal sense.
But it would be structural in the descriptive sense, since the relative
deterioration of the skills of the long-dt atit-n unemployed means
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that the demand and supply structures will be increasingly mis-
matched. Whether it can be described as structural from the point
of view of the appropriate policy action will emerge from the fol-
lowing section.

In conclusion, it can be said that the proportion of long-duration
unemployment in total unemployment may reflect the level of struc-
tural unemployment, but it will also vary with demand conditions.
Only after the cyclical pattern in this ratio has been removed can it
be regarded as an index of structural unemployment. Even then it
does riot actually specify the proportion of the unemployment rate
which is to be regarded as structural.

4. Evaluation
The structural maladjustment approach is the necessary comple-

ment of the causal approach in the theoretical illumination of the
structural unemployment problem. It shows how the market's equili-
brium mechanism absorbs disequilibrium created by structural shocks
and the resulting displacement of labour. It also indicates the factors
that impede this process of structural adjustment.

However, the methods that have been developed to assess the
level or trend of structural ,unemployment leave much to be desired.
Berman's bottleneck model is to be seen as an illuminating device
rather than a method for measuring structural unemployment. The
analysis of changes in the structure of unemployment turned out to
be of doubtful value in assessing the trend in structural unemploy-
ment because of the problems of distinguishing between the structure
of demand-deficiency unemployment and that of structural unem-
ployment. As a matter of fact, it was demonstrated that under certain
conditions, and using this method, the effects of an increase in
structural unemployment would be interpreted as a reduction in
structural unemployment. A similar problem emerges in the use of
the relationship of long-duration to overall unemployment, since
long- duration unemployment can just as well stem from prolonged
demand deficiency as from severe structural dislocation.

The one approach which merits further attention is that involv-
ing the use of job vacancy data. It is derived directly from the concept
of structural labour imbalances. Its important shortcoming, from the
point of view of theory, is the lack of an explanation about the
underlying processes. Nevertheless, in the model in Chapter III, this
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approach is used as the basic framework and it is attempted to
eliminate this shortcoming.

C. THE POLICY APPROACH
The third set of theories of structural unemployment is the

policy-oriented group. Their use has been justified by Berman as
follows:

"Since the structural unemployment controversy is (or
should be) basically a policy controversy, it would seem
natural to construct a definition in of the results of
policy actions. We can then try to predict what effects
various policy actions might have, and our predictions will
at one and the same time serve to measure structural unem-
ployment and light our way along the optimum policy
path.6°

1. The Policy Implications of Berman's Bottleneck Model
On this basis, Berman proceeded to define the different types of

unemployment in terms of the policy measures by which they can be
eliminated. Her definitions may be presented as follows:

Ua = demand-deficiency unemployment, which can be
eliminated by monetary and fiscal policies.

U. = structural unemployment, which can be eliminated
by retraining and other manpower programs (after
demand-deficiency unemployment has been elimin-
ated) plus the unemployables.

Ut = the remaining unemployment, which is what Berman
calls "rock bottom" frictional unemployment.6'

In Figure 2.1, which depicts Berman's model, these components
can be identified. Structural unemployment is BE, as has been ex-
plained above. The remaining unemployment, for example, at A,
AG GB, is demand-deficiency unemployment. (Frictional unem-
ployment is not shown in the diagram.) B is the point where the
structural labour bottleneck is encountered, after which fiscal and
monetary policies cannot reduce unemployment any further.

"In order to get an orderly expansion beyond B, the skill
mix of the economy needs to be relocated from point E to
a point closer to the employment expansion path. Since.
retraining one person subtracts one from the unskilled
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labour force and adds one to the skilled, a retraining pro-
gram will cause the skill endowment point to migrate in a
45-degree line. Thus, retraining EF people will enable the
economy to expand toward point C, and cause additional
hiring of BF unretrained unskilled people, as well as
FC (= EF) retrained newly skilled workers. Retraining
may thus have. a "multiplier" effect on employment. Addi-
tional demand of (G.N.P.e G.N.P.b) is, however, also
a necessary condition."62

The major policy question that arist with respect to this model
is: At what point must the stimulation of aggregate demand be
regarded as becoming ineffective in reducing unemployment? Ber-
man's answer was that this occurs when a bottleneck appears in
"some significant sectors of the labour market." How is such a
bottleneck to be recognized? The signal for it, Berman suggested, is
a heightening of inflationary tendencies. She warned, however, that
it must be possible to analytically extract price movements caused by
other pressures. She then left this probIrm with the assumption
that "we know how to avoid error in the recognition of labor
bottl enecks."63

2. Lipsey's Trade-Off Model

a. Model and definition
Inflation as a symptom of labour bottlenecks has been used by

Lipsey to construct his inflation-unemployment trade-off model." In
Figure 2.3 the trade-off function RR' describes the behavioural rela-
tionship between price changes and unemployment. It "shows combi-
nations of U and P which can be attained by varying the level of
aggregate demand; generally, the higher the level of aggregate
demand is, the lower will be the level of unemployment, but the
higher will be the rate of price inflation."63

If the policy-makers take the view that unemployment should
be minimized within the constraint of some maximum rate of inflation
which they are prepared to tolerate, we can, according to Lipsey,
distinguish between demand-deficiency unemployment, on the one
hand, and structural and frictional unemployment, on the other.
Given the behavioural function RR' and a maximum acceptable rate
of inflation of OA, the lowest possible level of unemployment is OD.
This is the level of structural and frictional unemployment. Any
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FIGURE 2.3
Price inflation and unemployment: the behavioural trade-off func-tions and the maximum-inflation constraint



unemployment in excess of that level is attributed to inadequate
demand.

Demand stimulation can reduce unemployment only to OD
without pushing inflation beyond the maximum acceptable rate. To
reduce unemployment below OD, selective measures would have to
be introduced. First of all, purely from the point of view of the
maximization of national product, all such measures will be applied
as long as they yield a net return according to standard cost-benefit
analysis (where the costs are those of the scheme and the benefits
are the discounted value of the increase in output as a result of the
scheme). This will shift the trade-off function to the left, to
where, at the maximum acceptable rate of inflation, unemployment
will now, after the introduction of selective measures, be OE instead
of OD.

If there are social benefits to be derived from a further reduction
in unemployment, additional policies can be introduced, yielding a
net return in terms of economic and social benefits over the costs to
society. These will shift the trade-off function to R,,112, leaving a
core of unemployment, whose elimination by further manpower
policies is not warranted on the basis of economic and social cost-
benefit analysis. in other words, R112 represents the curve where
the marginal social returns equal the marginal social costs of the
manpower policies. In this case, OF is frictional unemployment and
FD is structural unemployment. It is apparent that Lipsey's definition
differs from Berman's insofar as the unemployables are part of
frictional unemployment according to Lipsey, whereas according to
Berman they are part of structural unemployment.

Instead of laying down a maximum inflation constraint, how-
ever, it is preferable from the point of view of policy-making to think
in terms of a trade-off between different goals, namely, full employ-
ment and price stability. This means that policy-makers are simul-
taneously minimizing unemployment and inflation. An example of
the relative preference of policy-makers between the two goals is
given by the preference functions 11, 12 etc. in Figure 2.4, each of
which gives the locus of combinations which for the policy-makers
is of equal value in terms of the social costs of inflation and unem-
ployment. The closer the preference function is to the origin, the
more the goal of minimizing unemployment and inflation will be
satisfied. The concave shape of the functions is possible if policy-
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FIGURE 2.4
Price inflation and unemployment: the behavioural trade-off functions
and the policy-makers' preference functions



makers are relatively more concerned about unemployment at low
levels of inflation and about inflation at low levels of unemployment.
The social costs of unemployment and inflation can be minimized in
the short run only within the constraint of the behavioural trade-off
function RR! They will be minimized at the point where the lowest
preference function, or policy trade-off function, can be obtained by
moving along RR! This is the usual tangency point.

Here demand-deficiency unemployment is unemployment in
excess of OD. By applying selective policies so that the economic
cost-benefit test is satisfied, unemployment can be reduced to OE.
Inflation, too:is reduced from OA to OB. On the basis of criteria
other than the maximization of national product these policies will
be pushed further, so that unemployment will be compressed to OF
and inflation to OC. Structural unemployment then is FD and
frictional unemployment is OF.

As Lipsey has pointed out, "structural and frictional unemploy-
ment shade into each other with no clear boundary separating them."66
If we conceive of frictional unemployment in the widest sense, i.e.,
as unemployment which is "the product of imperfections in the labour
market,"67 then "structural unemployment is that part of frictional
unemployment which is not acceptable either because there would be
a net money gain in removing it or because the social gains of
removing it are judged to outweigh the net money cost of so doing. "68

The concept of unacceptability points to the two subjective
elements in the analysis: ( 1) the policy preference functions, and
(2) the evaluation of the social benefits from reducing unemploy-
ment. The analytical economist, therefore, before he can determine
the levels of the different types of unemployment, must either know
what the policy preference functions are, or he can present the policy-
makers with the RR' and Rilli functions and data on the returns in
terms of re-employment from investment in manpower and other
selective policies and then observe the policy-makers' reaction.

b. The theoretical basis
The behavioural trade-off function RR' is derived from the.

Phillips curve, whidi describes the relationship between the rate of
change of wages and the level of unemployment. This derivation is
based on the assumption that price inflation is 'closely correlated with
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the rate of change of wages. Thus the behavioural trade-off function

13= ti(u) (2.1)
where p. prince inflation and u = unemployment rate, is based
on the-Phillips function

zu = f2 (u) (2.2)
where W = rate of change of wages, and the assumption that

= f3(iv) (2.3)
Equation (2.2) was originally formulated and tested by A. W.

Phillips.69 The level of unemploymentwas regarded as a measure of
the demand for labour relative to its supply. The function was ex-
pected to take the form of a curve for the following reams:

"When the demand for labour is high and there are very
few unemployed we should expect employers to bid wage
rates up quite rapidly, each firm and each industry being
continually tempted to offer a little above the prevailing
rates to attract the most suitable labour from other firms
and industries. On the other hand it appears that workers
are reluctant to offer their services at less than the prevail-
ing rates when the demand for labour is low and unemploy-
ment is high so that wage rates fall only very slowly The
relation between unemployment and the rate of cha: ,,e of
wage rates is therefore likely to be highly non-linear.""

The function describing this relationship is similar in shape to
the RR' function in Figures 2.3 and 2.4 describing the relationship
between price inflation and the unemployment rate. This means that
any demand-pull effects on the price level must be simultaneously
reflected in the wage level.

c. Impurities in the inflation-unemployment relationship
Impurities in the inflation-unemployment relationship may be

due to disturbances in equation (2.2) or in equation (2.3). Such dis-
turbances in the Phillips curve may result from cost-push pressure
on the wage level or, alternatively, from wage restraint.

One attempt to deal with this problem was to take account, at
least, of those changes in the cost-push pressure on the wage level
which followed a cyclical pattern but which were not related to the
current level of labour demand. This involved introducing into the
Phillips equation the rate of change in unemployment as an additional
independent variable. It is based on the argument that the bidding
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up of wages by employers and the pressure exerted by unions will also
be influenced by expectations about future demand conditions and
that the rate of change in unemployment is a good indicator of these
expectations. Empirically, this variable helped to explain the "loops"
that were observed in the Phillips relationship?' Lipsey argued that
these "loops" were not an expectations effect but the result of
aggregating data from various labour.markets with different demand
conditions." S. F. Kaliski pointed out, however, that neither hypoth-
esis could be rejected." While determination of the effect of the rate
of change of unemployment on the rate of change of wages may
remove some of the disturbances of the Phillips relationship resulting
from varying cost-push pressures on the wage level, it cannot elim-
inate all of them.

Impurities in equation (2.3) can arise from cost-push and
demand-pull factors. The relationship between price inflation and
wage changes can be disturbed by such non-wage cost-push factors
as changing profit-sales ratios and changing import-price inflation.
On the demand-pull side, non-labour shortages of factor inputs may
put pressures on the price level without affecting the wage level to
a comparable degree.

These impurities in Lipsey's trade-off function do not destroy its
meaningfulness. They merely make clear that it relates two variables
which interact only in an indirect way and are, therefore, not entirely
harmonious.

3. The Policy Implications

a. Policy sequence
According to Lipsey, "in a perfect world, in which policy-makers

acted rationally, we would behave as if we were deficient-demand
theorists and increase aggregate demand until the limit set by accept-
able price rises was reached; we would then all behave as structuralists
and consider how the remaining unemployment could be removed."

This approach has been criticized from two angles:
( 1) As Berman has pointed out, after a cyclical expansion has

encountered serious labour bottlenecks, selective policies have to be
applied simultaneously with expansionary policies." -Otherwise, the
skill endowment point in Figure 2.1 is shifted from E to C by selective
policies, but the employment composition point is still at B. Sufficient
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demand must be assured, therefore, while selective policies make
additional expansion possible.

(2) Proulx has argued that selective policies are appropriate
even before the labour bottleneck has been reached, since there will
be a lag before they become effective. This is particularly significant
when "the composition of the marginal demand for labour is so
different from the 'composition of the average demand for labour,
and so difficult to predict therefrom, ... that it is desirable to stress
general education, or technical and vocational education for groups
or families of occupations (time consuming processes) as against
stop-gap and short-run training programs."76

b. Trade-off goals

Instead of using the trade-off model with only the policy goals
of minimizing unemployment and inflation, Proulx has suggested
that the maximization of growth be introduced into the model."
"A belief that manpower can make a significant contribution to
economic growth, coupled with a belief that selective policies would
not be very effective anticyclical weapons, may prompt rational
policy-makers who weight growth more heavily than stabilization to
opt in favour of a continuous use of selective policies alongside
aggregative public policies."78

This argument is merely a case, however, for including the
effect of selective policies on growth in assessing the value of such
policies. The argument that the rate of growth is significantly
affected by the economy's particular position on the unemployment-
inflation trade-off function is necessary to justify the extension of
Lipsey's model to include growth as another trade-off goal of aggre-
gative policy. This argument has been made by Ronald G. Bodkin."
On the basis of empirical evidence he came to the conclusion "that
the goal of stability of the price level appears to conflict with the
other two explicitly considered goals, while the goals of full em-
ployment and of rapid economic growth are, if anything, comple-
mentary."8° One possible. reason why one might expect a correlation
between the rate of growth and the level of demand as indicated
by inflation and unemployment is that a high level of demand may
provide an inducement for capacity expansion and productivity
increases by producing excess demand which producers will try to
satisfy." For the purpose of policy formulation, therefore, the
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growth objective should probably be included in the tradeoff rela-
tionship. In this paper, however, no such attempt is made.

One other goal which R. A. Gordon has suggested as important
to the maximization of national economic welfare is the balance of
payments equilibrium. In the form presented by Gordon, however,
it does not complicate Lipsey's trade-off model. He regards it as a
constraint rather than an oplimizable variable, so that the only
implication that the balance-of-payments equilibrium has for the
trade-off model is that the minimization of unemployment or infla-
tion has to be suspended while this constraint is being violated.82
It does not involve an additional trade-off goal.

4. Evaluation

The policy-oriented_ approach to the measurement of structural
unemployment has two important merits: (1) it provides an abso-
lute measure of structural unemployment without requiring vacancy
data and (2) it demonstrates how the level of labour demand, on
the one hand, and structural imbalances, on the other, affect two
variables, both of which are to be minimized according to political
criteria.

It has, however, certain drawbacks. Since inflation and unem-
ployment are causally related only in an indirect way, this relation-
ship is likely to contain significant impurities. The relationship
between labour demand and the rate of change of wages may not
be constant over time and may suffer from disturbances due to wage-
push effects. Introducing the rate of change of unemployment is not
likely to adequately take account of them. The relationship between
the rat! of change of wages and price inflation, too, suffers from
disturtmnces f.lue to varying rates of import-price inflation, profit-
sales ratios and shortages of production inputs other than labour."
Finally, when this model is subjected to regression analysis, the least-
squarec principle results in a bias according to which as much as
nos ible 01 the variations in unemployment are attributed to cyclical
factors and as little as possible to the unstated structural factors.
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CHAPTER III

A THEORETICAL MODEL OF STRUCTURAL
DISEQUILIBRIUM FOR THE MEASUREMENT OF

STRUCTURAL UNEMPLOYMENT

The previous chapter contains three approaches to the absolute
measure of structural unemployment: (i) Berman's bottleneck model,
(2) the unemployment-vacancy model by Dow and Dicks-Mireaux,
and (3) Lipsey's trade-off model. Each model has its merits, but
also suffers from s-ertain weaknesses. Berman's model requires that
labour bottlenecks be distinctly recognizable and, furthermore, it
contains the highly unrealistic assumption that unemployment cannot
be reduced any further once such a bottleneck has been encountered,
except by selective manpower policies. The model by Dow and Dicks-
Mireaux lacks a rationale about the labour market mechanism under-
lying it. Lipsey's trade-off mod "l contains the impurities involved in
the relationship of price inflation to labour demand.

In this chapter a model will be constructed which uses as pure
a concept of structural imbalance as possible, and which is derived
from an analysis of the underlying economic processes. To do this,
structural unemployment will first be formally defined, initially in
terms of the mismatching of labour characteristics, and subsequently
in terms of structural disequilibrium. Then the concept of structural
equilibrium and disequilibrium will be explained within the unem-
ployment- vacancy framework of the model by Dow and Dicks-
Mireaux, which is very useful for this purpose. Finally, the effect of
fluctuations in overall demand will be analysed. This leads to an
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equation the quantification of which will permit the measurement of
structural unemployment.

1. Conceptual Definitions

a. Structural unemployment

The best definition of the concept, as distinct from the measure,
of structural unemployment is in terms of the maladjustment ap-
proach. Accordingly, structural unemployment is defined as that
component of unemployment which is due to a mismatching of the
structure of demand for labour with the structure of supply of labour.
In other words, the distribution of labour qualities, or characteristics,
demanded by employers is different from the actual distribution of
characteristics within the labour force; at the same time, the quantity
of aggregate labour demand may or may not equal that of labour
supply. This means that, on the one hand, there is a certain amount
of unsatisfied demand for labour with certain characteristics, and, on
the other, available labour with certain other characteristics cannot
be fully used and is in excess supply. The term "structural imbalance"
describes such situations well.

Examples of structural imbalance would be unemployment
among coal miners accompanied by a shortage of mining engineers;
a surplus of farm labourers and, at the same time, a dearth of
construction labourers; unemployment among truck drivers in Halifax
and abnormal over-time by truck drivers in Toronto. These examples
show that the imbalance may occur in different dimensions, such as
the occupational, the industrial and the regional. Generally, it is not
just one of these dimensions which we might expect to be involved,
but several of them simultaneously. So we might find that there is
unemployment among coal miners in Nova Scotia and a shortage of
inspectors in the electronics industry in Ontario. This, too, would be
a case of structural imbalance and structural unemployment.

To the extent that unemployment is structural, it must have a
quantitatively equivalent counterpart of labour shortage in some
other group of the labour force. In other words, only that part of
unemployment which is matched by an equal amount of vacancies
can be called structural unemployment.

b. Demanddeficiency unemployment

The other component of unemployment is demand-deficiency
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unemployment. Structural and demand-deficiency unemployment are
here regarded as mutually exclusive as well as exhaustive. Any other
type of unemployment must be regarded either as being a sub-group
of one of these main types of unemployment or as being included in
both of them in this system.

The definition of demand-deficiency unemployment follows from
the definition of structural unemployment. Demand-deficiency un-
employment is defined as that part of unemployment which is due
to an inadequacy in the level of overall demand. In other words, it is
the difference between the number of available jobs, filled and
unfilled, and the number of workers in the labour force. According
to this definition, there is no demand-deficiency unemployment as
long as vacancies exceed unemployment. The difference between
unemployment and vacancies, if positive, is the level of demand-
deficiency unemployment.

c. Frictional unemployment

The two other types of unemployment which are conventionally
referred to are frictional and seasonal unemployment. According to
the structural imbalance approach, the distinction between structural
and frictional unemployment is not very important. A distinction
might be made on the basis of the duration of unemployment or of
its susceptibility to structuralist policies. To avoid unnecessary com-
plications, the definition of structural unemployment used here in-
cludes both short-duration unemployment as well as unemployment
of intermediate or long duration. It includes employables, those who
can be appropriately retrained, as well as unemployables, those who
cannot be retrained for available jobs. For policy purposes, these
distinctions may be important. For the purpose of measuring non-
demand-deficiency unemployment, however, the combined treatment
of frictional and structural unemployment is more convenient. Con-
sequently, the term structural unemployment in this chapter will
actually refer to frictional-structural unemployment.

d. Seasonal unemployment

Seasonal unemployment can in the context of this analysis be
regarded as part of either demand-deficiency unemployment or of
structural unemployment. It is attributable to demand deficiency to
the extent that it results from seasonal fluctuations in overall demand
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for goods and services and from seasonal fluctuations in the average
non-labour costs (or the feasibility) of production and of the render-
ing of services, since they affect the level of overall labour demand.

Seasonal unemployment may be structural if during certain
months of the year there are unfilled vacancies for certain groups of
the labour force while there is unemployment among other groups.
For example, winter unemployment among loggers may be accom-
panied by unfilled job vacancies among winter resort personnel. Part
of the winter unemployment would then be structural. It could be
eliminated if loggers could perform the winter jobs for which there
is insufficient labour supply.

Seasonal unemployment may also be structural if there are year-
round jobs which are open and unfilled, while there is seasonal
unemployment. For the purpose of illustration, let us suppose that
there are unfilled vacancies for mechanics who work the full year.
Arthe same time there are seasonally employed loggers. Let the
vacancies for mechanics be equal to the number of employed loggers,
say x. During most of the year, there will be no unemployment in
these groups, while vacancies will amount to x. In the winter, there
will be x unemployed loggers and x vacancies for mechanics. Now,
if the loggers were retrained to become mechanics, there would be
x vacancies (for loggers) for only part of the year, and there would
be no unemployment at any time of the year. Thus, according to
our definition, seasonal unemployment in such a context would be
structural.'

2. Refinement of the Measure of Structural Unemployment

The above definition of structural unemployment is easily
quantifiable, given appropriate vacancy data.' The structural unem-
ployment rate, as defined so far, is simply the unemployment rate or
the vacancy rate, whichever is less at any point of time. This definition
would make it possible to measure the structural unemployment rate
without difficulty. It has, however, a complicating idiosyncrasy: this
measure is liable to cyclical fluctuations.

This can best be seen by referring to Figure 2.2(a) in the previous
chapter, which represents the relationship between the unemployment
and vacancy rates hypothesized by Dow and Dicks-Mireaux. The
upper part of the function F1F1 represents conditions of demand
deficiency where the vacancy rate is smaller than the unemployment

48



rate and therefore equal to the structural unemployment rate accord-
ing to the above definition. As we move from F1 toward Fi, the
vacancy rate and the "structural unemployment rate" increase until
we reach the diagonal. At this point we enter conditions of excess
demand, where the unemployment rate is smaller than the vacancy
rate and therefore represents the "structural unemployment rate."
As we move toward Fi the total and "structural" unemployment
rates decline.

It does not make sense, however, to have a cyclically fluctuating
structural unemployment rate. Consequently, the definition of struc-
tural unemployment must be restricted to apply only to the point
of full-employment demand when the unemployment and vacancy
rates are equal:

= u = v when u = v (3.1)
Now nothing can be said about the level of structural unem-

ployment when there is deficient or excess labour demand, until
the cyclical relationship between the unemployment and vacancy
rates is determined. This is the purpose of the remainder of this
chapter. Before this relationship is discussed however, the next
section analyzes the concept of a vacancy.

3. The Relevant Definition of a Job Vacancy

It is important for this analysis that vacancies be appropriately
defined. Since the structural vacancy rate must be equal to the struc-
tural unemployment rate in this model, there must be a certain
conceptual symmetry between vacancies and unemployment. Just as
unemployment represents potential additional employment on the
supply side, so vacancies must represent potential additional employ-
ment on the demand side.

Basically a vacancy is an unfilled job opening. This concept,
however, involves ambiguities with respect to (1) the efforts of the
employer to fill the vacancy, (2) the time at which a job applicant
could be employed, (3) the wage conditions, (4) the demand for
labour which is complementary to the vacancy, and (5) the distinc-
tion between potential job additions and potential job substitutions.

Since a vacancy represents potential employment and not neces-
sarily a dire scarcity, there is no need to impose the restrictive
condition that the employer must be actively searching for a worker
to fill the vacancy. It is only necessary that if a job applicant with the
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appropriate qualifications presents himself, he will be hired.
There must be the condition, however, that he will De hired

right away (except where labour complementarities are involved, as
will be seen below) if the vacancy is to be part of the current
unsatisfied labour demand.

Connected with this point is the problem of inflated vacancies
due to the bidding of several firms for the same contracts. The jobs
created by planning for the projects will be greater than those finally
available because they will disappear in the unsuccessful firms. The
permanency of a job, however, is not a necessary criterion in the
definition of a vacancy. As long as employers are prepared to hoard
labour for the expected contracts and hire before their awarding,
these jobs must be regarded as vacancies.3 The fact that the unsuc-
cessful employers may lay off the newly hired persons, or drop the
vacancy soon afterwards, merely means that there is a certain volatility
in labour demand at the disaggregated level. At the aggregate level
this effect is not likely to be noticeable.

The third problem is whether or not to exclude job openings
with sub-standard wages from the measure of vacancies. The
"standard" wage may refer to either a legal minimum, a non-legal
minimum determined on the basis of some social criterion, or the
market equilibrium level.

In the case of a legal minimum, the exclusion of job openings
offering wages less than this standard will depend on whether it is
comprehensively enforcible, whether illegally filled jobs are excluded
from the employment figure, and whether the employment prevented
by the legal barrier is not to be included in the measure of structural
unemployment. The application of a social minimum to the definition
of a vacancy requires that jobs filled at sub-standard wages be ex-
cluded from the employment and labour force figures.

The application of a standard based on the market equilibrium
wage is more complex. If a standard wage requirement were to be
used to represent the equilibrium wage in the present this would
exclude all vacancies because the very existence of a vacancy indicates
that the wage rate is below the short-run equilibrium level. Instead,
one would have to use some concept of a "normal" wage which
would bring about equilibrium after a reasonable period of time
has been allowed for structural adjustment.

This problem has its counterpart in the definition of unemploy-
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ment. The Report of the Committee on Unemployment Statistics
stated:

"Some houseWives and retired men are available for work
but prepared to accept work only under specific circum
stances of pay and surroundings: others are eager to obtain
immediate work of almost any kind. The latter are obvious-
ly unemployed; but whether the former should be classed
as unemployed depends on the intensity of their desire
for work and on whether the specific circumstances they
have in mind are reasonably commensurate with their
qualifications."'

Once it has been determined that the unemployed are best
enumerated by using the discretionary criterion of "whether the spe-
cific circumstances they have in mind are reasonably commensurate
with their qualifications," rather than letting the employment status
be determined by the interviewee, the enumeration of vacancies must
be conducted on a parallel basis. Thus, job openings must be counted
as vacancies as long as they provide benefits and conditions "com-
mensurate" with the type of work and qualifications required.5

Alternatively, if unemployment is defined to include persons
with wage demands so high, and vacancies to include job openings
with wage offers so low, as to prevent the elimination of structural
unemployment, even when the demand and supply structures with
respect to all other characteristics have been perfectly matched, then
this means that the remaining structural imbalance is due to a mis-
matching of the wage characteristics of demand and supply.6 What
is important for the measurement of structural unemployment is not
so much the scope of the concepts of unemployment and vacancies
but their symmetry with respect to each other, so that job seekers aid
job openings are comparable.

The fourth problem in defining vacancies stems from the danger
of omitting vacancies which could be filled with available labour but
are not because certain complementary labour is not available. If the
employment of a shift of workers is held up because of the unavail-
ability of a shift engineer, then not only must the job of shift
engineer be regarded as a vacancy but also the jobs of the whole
shift, since these represent the current potential employment. Thus
any survey of job vacancies whose data is to be used in labour demand
estimates, must ask not only for the job openings that cannot be filled
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but also for the additional labour that would be hired if the difficult
vacancies were filled.

Such complementarities may exist not only within establishments
but also between them. Inter-establishment complementarities may
manifest themselves in bottlenecks in the inter-indust:y product flows
for which labour bottlenecks are responsible. Thus the expansion of
employment in the automobile industry may be halted in spite of
brisk consumer demand, because there is a labour bottleneck in the
steel industry supplying the auto industry. Such a complementarity
can exist on the input side as well as on the output side of the firm
or industry in which the labour bottleneck exists. We can have,
therefore, the converse case where a labour bottleneck in the auto
industry impedes the expansion of employment in the steel industry
in spite of growing final demand. Unless the difficulties involved in
tracing these complementarities can be overcome, there will be de-
ficiencies in the quantification of the vacancy rate and relative labour
demand and the creation of a statistical demand effect associated with
structural adjustment.'

This also raises the problem of structural imbalances in the
system created by bottlenecks in the supply of production inputs other
than labour. It might be argued that since these bottlenecks cannot
be cleared up by manpower policies, the unemployment they cause
must be attributed to a shortage of labour demand which then is to
be traced to a structural imbalance rather than overall demand
deficiency. Unless we want to abandon the dichotomy between
aggregate-demand and structuralist policies, however, and create the
additional distinction between structuralist nu apower policies and
other structuralist policies, it makes more ser 'e to classify unem-
ployment attributable to non-labour structural imbalances as struc-
tural unemployment, too.

This is also justified by the fact that there may be a choice as
to the policy by which to reduce a structural imbalance; that is, by
changing the structure of supply either of 1a'. -nur or of raw materials
and intermediate products, or of capital and technology. For example,
a shortage of plasterers and lathers might be met either by encourag-
ing more workers to enter the occupation, or by stimulating the
production and use of more semi-fabricated building materials, or by
inducing the use of more labour-saving equipment. Similarly, a
shortage of bookkeepers might be reduced either by paying training
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allowances for accountant courses, or by making information avail-
able on alternative accounting systems which require fewer account-
ants. The availability of these options may sometimes make it difficult,
as well as pointless, to determine the particular production input
"responsible" for the structural imbalance.8 Thus, ideally, jobs which
would become available if a production input bottleneck of any kind
was eliminated should also be considered vacancies.

On the basis of these problems, it may be worthwhile to dis-
tinguish between two types of vacancy: (1) overt vacancies, and
(2) latent vacancies. Overt vacancies are those which can be filled
immediately because they involve jobs for which the required com-
plementary production inputs are available. Latent vacancies are
those which appear only when the currently unavailable comple-
mentary inputs become available.

From the point of view of policy this distinction is important.
For manpower policy it is much more important to tackle the overt
vacancies, since by filling them it will increase employment not only
by the number of overt vacancies, but also by the number of job
seekers available for complementary latent vacancies.

Taking into account the problem of actual data collecting, it
may not be possible to enumerate more than the overt vacancies.
Perhaps the latent vacancies associated with the overt vacancies in
the same establishments can be obtained by surveys. But if it is
thought that the latent vacancies resulting from bottlenecks in com-
plementary firms are significant, they have to be estimated .9

The fifth problem in defining vacancies arises when the act of
vacancy-filling would merely lead to the displacement of currently
employed persons. If a company declares a job opening for a well-
educated salesman who could replace one of their present salesmen

one who has had little schooling this vacancy does not repre-
sent a potential increase in employment. Thus we have to distinguish
job offers which are potential job additions from those which are
potential job substitutions and exclude the latter from our vacancy
measure.

The appropriate definition of a vacancy can be reduced to a
job opening which could be filled immediately if (a) the appropriate
job applicant presented himself or (b) the required complementary
production inputs were available, and whose filling would not involve
the dismissal of a presently employed worker.
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4. The Model

a. Purpose and outline of the model

Since the models discussed in Chapter II have various distinctive
weaknesses, it is necessary to develop a model which can satisfactorily
explain the relationship between the structural unemployment rate
and the relative labour demand, and provide an equation that will
yield a formula by which the unemployment rate at any level of
labour demand can be adjusted to the corresponding rate at the level
of full-employment demand. This is the aim of the model which
follows.

Since structural unemployment represents a failure or a sluggish-
ness of the equilibrating mechanism of the labour market, the model
will be based on the interaction of structurally disequilibrating and
equilibrating effects which are exerted on and by the labour market.
Consequently, the concept of structural equilibrium and disequili-
brium will first be analyzed. Then the basic part of the model will
be developed, where it will be assumed that there is continuous
full - employment demand. This assumption is finally dropped and the
implications of varying demand are investigated. In the end a model
is obtained which, when applied to data, will provide a formula for
the measurement of structural unemployment.

b. The concept of structural equilibrium and disequilibrium

Structural equilibrium in the labour market is achieved when
the structure of labour demand is matched by the structure of labour
supply. This means that when the relative labour demand, that is,
the per cent of aggregate labour demand relative to aggregate labour
supply, is 100, there is neither unemployment nor vacancies. Further-
more, it means that when there is excess demand, the vacancy rate
is equal to the excess relative labour demand, while unemployment is
zero. Conversely, when there is demand-deficiency, the unemployment
rate is equal to the deficiency in relative labour demand, with the
vacancy rate equal to zero.

If there is unemployment as well as vacancies, however, this
means that the forces of substitution outlined in the previous chapter
have not yet been able to convert the characteristics of all the struc-
turally unemployed into characteristics appropriate for the vacancies,
or to convert all structural vacancies so that they will fit the charac-
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teristics of the unemployed. The labour market is, consequently, in
disequilibrium in the structural sense.

Structural disequilibrium is caused by structural dislocations of
the labour market, the adjustment of which is impeded by limited or
lagging substitutability among different types of labour and other
production inputs. A disequilibrating effect involves the conversion
of employment into unemployment and vacancies. If a structural
change creates a vacancy which cannot be filled immediately and at
the same time makes a worker superfluous, it has increased the
structural disequilibrium by one worker. The simultaneous creation _t
of vacancies and unemployment may not be due to any single struc-
tural change nor may it occur within a single firm, but emerge from
the whole concurrent set of structural changes and be dispersed overthe whole economy. Disequilibrating effects would be exerted by
an array of structural changes which displace workers in certain
occupations, industries, areas, etc., and provide potential employ-
ment in others.

They are counteracted by the equilibrating effects of structural
adjustment. Structural adjustment can occur through three forms of
substitution:

(1) Consumers may switch from those products that have
scarce labour embodied in them, and the prices of which are there-
fore rising, to goods that are produced by more abundant tyr...,s of
labour, and characterized by prices rising less than the general level
or even, in some instances, falling.

(2) Producers may adopt new production techniques which
economize on scarce types of labour and perhaps utilize more ex-
tensively the abundant types of labour. They can also reduce those
non-labour production inputs whose supply is adversely affected by
the labour bottleneck, and increase those which are substitutable for
the scarce inputs, whether labour or other.

(3) The characteristics of jobs and workers may be substituted.
Employers may sacrifice quality and efficiency and fill their vacancies
with inferior labour, or, alternatively, upgrade labour by providing
training. Workers may accept employment in other industriesand areas and retrain so as to enter new occupations in order to
escape unemployment or to increase their earnings. New workers
with more appropriate qualifications may replace retiring workers
with obsolete skills. Thus, structural adjustment can occur through
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equilibrating changes in the structure of labour demand (consumer
substitution, equilibrating technological change, changes in non-
labour production inputs, modification of job requirements) as well
as in the structure of labour supply (labour mobility, education and
training) .

Structural adjustment is equilibrating in the sense that it converts
unemployment and vacancies into employment. If an unemployed
worker moves from Vancouver to Toronto to fill a job opening there,
he is substituting his geographic characteristic of being a resident of
Vancouver by that of being a resident of Toronto, thereby reducing
unemployment in Vancouver and vacancies in Toronto and increasing
overall employment. The structural disequilibrium, measured by
structural unemployment or structural vacancies, has thus been re-
duced by one worker.

c. Changing overall demand
Until now relative labour demand has been assumed to remain

constant. If the model is to be applied to a cyclically fluctuating
economy, this assumption must be relaxed.

Let us look at the following hypothetical sequence of events:
(1) The initial position is one of such low demand that there

is only a negligible vacancy rate or none at all.
(2) A sudden structural shock takes place during this depres-

sion.
(3) There are no additional structural changes during the

subsequent phases of the cycle, nor does any structural adjustment
take place. In other words, there is absolute complementarity on the
labour demand side and non-substitutability on the labour supply
side.

In this case, as long as aggregate demand is very low, the
structural shock will not be manifested by vacancies. It is only when
demand rises to an adequate level that a bottleneck will occur, and
unemployment will not decline with subsequent increases in demand
that will be fully represented by increases in vacancies. The employ-
ment growth is ended once the bottleneck is encountered. This
pattern occurs in reverse during the contraction. When demand falls
below the point where the structural imbalance is no longer a bottle-
neck, the burden of demand decline shifts from vacancy decline to
unemployment increase. This case describes the Berman model of
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the problem of structural imbalance. Its striking characteristic is that
demand changes exert themselves either on unemployment or on
vacancies (depending on the phase of the cycle), but not on both
simultaneously.

To come closer to reality, the assumption of complete comple-
mentarity has to be replaced by that of partial complementarity.
It is not realistic to assume that the very first labour bottleneck
completely inhibits any further employment expansion, even if it is
assumed that there is no structural adjustment. Expansion' can still
continue in those firms which have not run into labour bottlenecks
and which do not depend on orders or supplies from firms which
actually have encountered such bottlenecks. For example, a shortage
of skills in the rubber goods industry may inhibit the expansion of
the automobile industry w!lich requires tires, but will not affect the
food processing industry. This is what is meant by partial comple-
mentarity. As demand increases, the overt vacancies in the rubber
goods industry and the latent vacancies in the automobile industry
will increase, but other industries will be able to expand employment.

As the labour bottlenecks increase with demand, the vacancies
will rise at an accelerating rate. This is so because with rising demand
(1) the vacancies associated with each bottleneck will increase, and
(2) the number of bottlenecks itself will increase. Conversely, unem-
ployment will decline at a decelerating rate, as (1) unemployment
in each labour group is diminished, and (2) the number of labour
groups characterized by unemployment is reduced.

This can be demonstrated by the following simple example.
Let us assume that our economy consists of three industries which
are sufficiently independent of each other in the inter-industry flow
pattern that the continued expansion of each does not depend on the
continued expansion of the other two. We are also maintaining the
assumptiorjthat there are no structural adjustments and no additional
structural dislocations. Thus, there will be no mobility of labour,
neither of the employed nor of the unemployed, from one industry
to another.

We can now plot hypothetical labour demand functions for the
three industries, A, B and C, with respect to overall labour demand
(D); demand being measured in terms of numbers of workers (N).
(See Figure 3.L) The supply of labour (S) for each industry is
constant since we are assuming no structural adjustment. Unemploy-
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FIGURE 3.1
An illustration of the effects of accumulating labour bottlenecks in
different industries on the relationship between overall labour
demand (D), on the one hand, and unemployment (U) and vacancies
(V), respectively, on the other
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ment is represented by the excess of supply over demand and vacan-
cies by the excess of demand over supply. The first labour bottleneck
in the expansion of overall demand is encountered in industry A,
leading to the emergence of the first vacancies. As overall demand
continues to increase, the vacancies in A will also increase. Then a
bottleneck appears in industry B, which means that the rate of
increase of vacancies per unit of overall demand will rise from the
rate of increase of demand in A per unit of overall demand to the
sum of the rates of increase of demand in A and B per unit of overall
demand. When the bottleneck in C is reached, the rise in vacancies
is again accelerated. After all the industries have encountered bottle-
necks, the acceleration will come to an end and the slope of the
vacancy function will be one. This must be so since unemployment
among those currently employable without structural adjustment has
been eliminated so that, according to our definition of labour demand,
the total demand for labour will rise by one labour unit with each
additional vacancy.

Similarly, unemployment falls at the same rate as that at which
labour demand rises, until the first unemployment pool is exhausted,
that is, the first labour bottleneck appears in the form of vacancies.
Any further expansion of labour demand will be accompanied by a
diminishing rate of reduction of unemployment, until the unemploy-
ment pools of all currently employable labour groups lave been
absorbed.

This basic shape of the unemployment and vacancy functions is
not changed by relaxing the assumptions aboutstructural dislocations
and adjustment. So far it has been assumed that after the initial
structural imbalance no further dislocations occurred and no struc-
tural adjustment took place. The effect of continuous adjustment and
dislocations on the functions will now be considered. The effect of
structural adjustment is to accentuate the curvature of the unemploy-
ment and vacancy functions., Structural adjustment has been shown
above to occur on the labour demand side through consumer substi-
tution and technological change, and on the supply side through
industrial, geographic and occupational mobility. If final demand
and production techniques are responsive to labour shortages, labour
demand will shift from unit A, in the example, to unit C and perhaps
to B as overall demand increases. This means that vacancies in A
will increase less rapidly and unemployment in B and C will decline
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more rapidly than is indicated in Figure 3.1.
A more responsive fem of adjustment, however, is probably

labour mobility. As vacalicies emerge in A, the unemployed in B
and C are likely to try to get jobs in A. The less adjustment in the
form of geographic movement and changes in occupation is required,
the more significant will be this shift. Its effect is to reduce the labour
supply of C and increase that of A, which again, means that the
increase of vacancies in A will be moderated and the decline in
unemployment in C will be accelerated. The result is that the vacancy
and unemployment functions intersect at a lower point, which means
that structural unemployment is lower.

Continuous structural dislocations, however, will work in the
opposite direction. Labour demand in the tight industry may be
pushed up and in the slack industry down and even on the supply
side there may be structural dislocations in the form of particularly
high attrition in the tight industry (although that is an unlikely
instance). This will push up the unemployment and vacancy func-
tions and flatten their curvature.

The net result, in an economy with many industries and a large
distribution of bottlenecks,. will be the kind of continuous functions
shown in Figure 3.2(a). When they are combined into a single func-
tion in the unemployment-vacancy coordinate system, they emerge
as the hyperbola shown in part (b) of Figure 3.2. This is consistent
with the function used by Dow and Dicks-Mireaux and the preceding
discussion therefore provides a theoretical rationale for it too.

We now have the relationship

u = f(v)
which is of an approximately hyperbolic shape. It is not a single
function, however, but a set of functions, all of which incorporate
the same relationship between the unemployment rate and the vacan-
cy rate but each of which corresponds to a different level of structural
imbalance, i.e.

ut = f (vt, at) (3.2)
where a varies with the level of structural imbalance.

The structural unemployment rate can then be obtained by
solving

u = f(u, at) (3.3)
for u. The latter then represents the structural unemployment rate.'°
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FIGURE 3.2
The cyclical

relationship of the
unemployment rate, u, and the

vacancy rate, v, (a) to relative labour demand, d, and (b) to each
other



-kb

5. Summary

The purpose of this chapter has been to construct a model for
the absolute measurement of structural unemployment which (1)
employs variables directly related to the labour market, (2) is based
on a theoretical rationale, and (3) makes it possible to compare
structural unemployment under various demand conditions.

The basic definition loll which the model is based is that of
structural unemployment; :that is, that part of unemployment which
is quantitatively matched 4 vacancies. It represents the qualitative
imbalance between labour: dfrinand and supply. The measure which
derives from this definitiOni however, fluctuates with the cycle in
overall demand. The definition, therefore, had to be restricted to

.apply only to full-employMeilt-demand conditions. Under other con-
ditions certain adjustments have to be made.

To determine these adjustments, the cyclical relationship be-
tween unemployment and vacancies had to be analyzed. After con-
sidering the effect of bottlerieelcs on cyclical expansion and contraction
and of structural adjustmentland dislocations, it was concluded that
the relationship is hyperbolic. Based on the fact that there is this
definite relationship -between unemployment and vacancies, the
simple equations for the measurement of structural unemployment
were developed.

FOOTNOTES TO CHAPTER III
I

I This example is an indicition or the danger involved in minimizing unemployment
without considering earnings. Seaional work may well pay enough to make up for the
idleness during part of the yraf. Nevertheless, training may be warranted to provide
for seasonal labour mobility and: thus maximize labour income as well as alleviate
labour market shortages at least djring the slack season.

2 The fst that only inadequate vacancy data are available in Canada does not make this
approach useless. It remains useftp in that (1) a job vacancy survey is currently being
developed by the Dominion BurFau of Statistics and the Department of Man wer
and Immigration and adequate vacancy data should therefore be available in the futpoure:
and (2) it can still be used in4he meantime for statistical testing (a) by making
estimates of the vacancy rate on the basis of N.E.S. vacancy data or (b) by using a
statistical proxy for the vacancy rate, such as the rate of change of wage rates. In
Chapter IV N.E.S. vacancy data are used.

3 See J. C. R. Dow and L A. Dicks-Mireaux. -The Excess Demand for Labour: A
Study of Conditions in Great Britain, 1946-56, Oxford Economic Papers, New
Series. Vol. 10, No. 1, Feb. 1958, p. 16.n.2., for a similar position.

4 C.anada, Government, Departments of Trade 'and Commerce and of Labour, Com-
mittee on Unemployment Statistics, Report, Ottawa, 1960, pp. 4.5.
The applicability of the intensity -of- desire - for -work criterion, on the other hand,
depends on the purpose of the unemployment measure. If unemployment is to
measure only unquestionably involuntary unemployment, then there are legitimate
grounds for excluding unemployed persons merely prepared to accept work but not
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actively seeking it, whereas if unemployment is to measure the potential expansion of
employment, they must be included, because they represent potential matches for
appropriate vacancies.

6 The appropriate structuralist measure would be a program of information by which
the job seekers and the employers are made aware of the incompetitiveness of their
wage demands and offers, respectively.

7 Conversely, the statistic for labour demand will be reduced as disequilibrating effects
create more unemployment than recorded vacancies.

8 In the determination of a shortage of non-labour production inputs, the same types of
problem arise as in the definition of a job vacancy.

9 Two basic methods of est:mating the latent vacancies have occurred to me; one aggre
gative and the other disaggregative. The aggregative method involves the separation of
changes of employment due to changes in aggregate demand from those due to changes
in structural imbalances. Without going into details and problems of such an empirical
analysis, it seems to me that this separation c« he obtained on the basis of the
observation &at changes in aggregate demand rcsi.lt in changes in employment and
vacancies in the lame direction, whereas changes it. the degree of structural malad-
justment result in changes in employment and vacancies in opporite directions, since
in the latter case either the employed are displaced while vacancies occur elsewhere,_
or the unemployed find matching vacancies and thus reduce vacancies while increasing
employment.
The disaggregative method involves input-output analysis- Assuming that the intra-
establishment effects can be directly surveyed, the remaining inter-industry effect of
overt vacancies on employment can be assessed on the basis of the responsiveness of
the relevant occupation-industry coefficients to the labour bottleneck. The more rigid
these coefficients are, that is, the more the industry output is affected by its overt
vacancies, and the more the dependent industries are affected by the restraint on out-
put placed on the industry with the vacancies, the greater will be the employment
effect. In other words, the degree of rigidity or responsiveness of the coefficients
indicates the quantitative significance or insignificance respectively, of changes :n
latent vacancies.

10 More specifically, as is mentioned on pages 69-73 and 77 below, equation (3.2) can
be approximated by

and equation (3.3) becomes

U, = that
V,

a, = :sty

a.u =
u

so that u = Nit7, or
ut = Afro:

where rt,t is the rate of structural unemployment at time t.
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CHAPTER IV

APPLICATION OF THE STRUCTURAL
DISEQUILIBRIUM MODEL TO CANADIAN DATA
The structural disequilibrium model described in Chapter III

was constructed primarily for the measurement of structural unem-
ployment and its variations. To make it applicable, however, reliable
vacancy statistics are required. Unfortunately, these are not at present
available for Canada. Only vacancies reported to the National Em-
ployment Service are recorded, and they are not very reliable. They
can be used, however, to demonstrate how the model is to be applied,
and the period 1953-65 is covered for this purpose. It would be un-
wise to use them to definitively measure structural unemployment.
1. The Data Problems

a. The statement error in the reported vacancies
It is quite obvious from the description of the source that the

number of vacancies reported to N.E.S. falls far short of the econ-
omy's total vacancies. While the estimate of the statement error is
not necessary to test the theoretical relationships in the model, it
is done, nevertheless, to get a reasonably approximate picture of
overall labour shortages and surpluses for which a vacancy rate
comparable in measurement to the unemployment rate is necessary,
and to make the cardinal measure of structural unemployment
realistic.

One approach to the estimate of the statement ratio is to use the
ratio of the total hirings to those hirings which resulted from N. S.
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referrals, as the statement ratio of the total vacancies to the unfilled
vacancies reported to N.E.S. The use of the hirings -ado is based on
the relationship between the vacancy rate, the hirings rate and the
average duration of vacancies. As long as these three variables are
relatively stable, the average duration of vacancies is equal to the
vacancy rate divided by the hiring rate.

d' = i (4.1)

where dy = average duration of vacancies,
and h = hiring rate.

For example, if the vacancy rate is stable at 8 per cent of the
labour force and the hiring rate in the current month is 4 per cent,
new vacancies must be appearing at a -ate equal to the hiring rate;
that is, 4 per cent of the labour force. Assuming, temporarily, that
the duration is the same for all vacancies, half the vacancies will
have appeared in the previous month. The other half must have
appeared in the second-last month, and in the current month is being
filled and replaced in the vacancy pool by the new vacancies. This
means that the vacancy duration is two months (8 divided by 4).
If we relax the assumption of equal vacancy durations, the conclusion
has to be modified to refer to the average vacancy duration.

If there are significant fluctuations in any of the three variables,
the above statement of the relationship is partially upset by lags
contained in the actual relationship, which, to be completely accurate,
would have to be described in terms of the emergence and filling
rates of vacancies and the relative distribution of vacancy durations.
In tb- context in which the relationship is used, however, this
pr;olem can be ignored, as will be seen below.

The above relationship can be restated as
v = hdv (4.2)

If T is used to denote vacancies in the whole economy and N
vacancies handled by N.E.S., then the vacancy statement ratio is given
by the equation

VT brig
(4.3)

V N 414
The problem with this formula is that there is no information

about dvr. To solve it, it is assumed that

4 = egt (4.4)
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Is this assumption reasonable? Employers may, on the whole,
have been passing on to N.E.S. only those vacancies which were
relatively difficult to fill.. On the one hand, N.E.S. had immediate
contact with a very large labour supply Furthermore, jobs for highly
skilled labour, which probably have longer vacancy duration than
semi-skilled and unskilled jobs, tended to be filled outside the N.E.S.
system. On the basis of thesvconsiderations it is certainly not obvious
whether the average duration of N.E.S. vacancies or that of all
vacancies was greater. Equality between the two, on the other hand,
is not obvious either.

The argument for continuing to use the assumption consists of
the following points: (1) No better method was discovered. (2)
Even if the assumption of equality, is not correct, the results will
still be meaningful as long as the ratio of d'i; to dt4. is more or less
constant. That the ratio is approximately constant is reasonable to
assume. That the results will still be meaningful in that case is due
to the fact that the most important purpose of the exercise is to
discover any trend in structural unemployment rather than its precise
level. Thus, while there may be a bias in the vacancy rate and,
therefore, in the structural unemployment rate, as long as this bias
is constant the trend will be free from it.

With this assumption equation (4.3) becomes

VT -hT

VN hN

hr
Or VT =

hN
VN (4.5)

Information about the hirings ratio has been obtained from two
sources: the Survey of Hirings and Separations in Certain Industries,
covering about two thirds of the employed labour force; and the
N.E.S. statistics on placements. The data are provided in Table I.
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Table I

Ratio of Total Hirings to N.E.S. Placements
Total

Mon thly-N.E-.S. Hirings:
Average Annual Placement Rate N.E.S.
Monthly N.E.S. (% of labour Placements

Hiring Rate Placements force) Ratio
% '000

1953 6.9 993 1.53 4.5
1954 6.5 862 1.31 5.0
1955 6.9 954 1.42 4.9
1956 7.4 1,047 1.51 4.9
1957 6.7 878 1.22 5.5
1958 6.0 840 1.14 5.3
1959 6.3 986 1.32 4.8
1,960 - 6.0 958 1.25 4.8
1061 6.0 1,120 1.43 4.2
1962 6.2 i,336 1.68 3.7
1963 6.2 1,178 1.45 4.3
1964 6.4 1,241 1.49 4.3
1965 6.4 1,258 1.47 4.4

Average 4.7

Sources: (1) D B.S., Hiring and Separation Rates in Certain -

Industries, Cat. No. 72-006.

(2) Canada Department of Labour, Labour Gazette.
The last column in this table also provides the vacancy statement

ratio. It fluctuates to a certain extent, but on the whole it is reasonably
stable around the average of 4.7. Rather than make any pretensions
to great reliability by using the most refined method, which would
be more sensitive to the crude assumptions underlying it, it is
assumed that the vacancy statement ratio has been more or less stable
around 4,7.

The vacancy rate computed on the basis of this method is given
in Table II toward the end of this chapter.

b. The period of analysis

The period of analysis that has been chosen is 1953 to 1965.
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1965 was selected because in that year there occurred administrative
changes in Canada's employment service which destroyed the com-
parability of the vacancy series over time and which were the reason
for their ultimate discontinuation. 1953 was used as the starting point
because before that year the Labour Force Survey was not conducted
monthly, but only four times a year. The period 1953 to 1965
appeared to provide an adequate number of observations, and is was,
therefore, not considered worthwhile to construct a seasonally adjust-
ed quarterly series for unemployment and the labour force from four
observations a year for the years before 1953.'

2. Estimation of the Structural Unemployment Rate
a. Methodological considerations concerning

the disturbance term

Chapter III concluded with the statements that equation (3.2)
of = f(v at)

(where a is a measure of the level of structural imbalance) provides
the relationship on the basis of which the structural and demand
deficiency components of the unemployment rate can be isolated.
If random disturbances are included, the equation becomes

ut = f, at) e
where el, is the disturbance term.

(4.6)

However, at is not an available statistical series and is therefore
an unknown. It must consequently be obtained by one of the follow-
ing methods.

The first method is to assume that

e, = 0
that is, that all variability in the relationship between u and v is
attributable to a.

The second method is to allow ei to vary by assuming a relation-
ship of a to one or more available statistical series:

a = f2(xi) e2 (4.7)
where the xi's are the independent variables and e2 is the disturbance
term. Equation (4.6) now becomes

u = f, [v, f2(x,) e2] e, (4.8)
Two problems arise here. One is that in order to estimate this function
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by regression analysis, one has to assume that

e2 = 0
or, in other words that a is not merely approximated by f2 (xi),
but fully determined by it. The other problem is to find appropriate
statistical series. One approach might be to use time as a proxy. But
there is no good reason to presume that the level of structural imbal-
ance follows a smooth tirrh: trend. Consequently, the assumption that
e2 = 0 .would be quite inadmissible. Another approach is to see
whether one can find good proxies for the rate of structural disloca-
tion and the rate of structural adjustment, the difference between the
two representing the net change in the level of structural imbalance.
The attempt find a satisfactory set of proxies was, however,
unsuccessful.'

For these reasons it was decided to adopt the first method and
use the assumption that ei = 0. There is really no great harm in that.
An increase in the vacancy rate without a change in the unemploy-_
ment rate, for example, suggests an increase in the structural imbal-
ance level rather than a statistical error or other form of non-struc-
tural disturbance, which is less likely.

b. Alternative forms of the relationship between
the unemployment rare and the vacancy rate

There are alternative forms into which equation (3.2)

f(v,, a,)
can be put. The following will be considered.

(i) Estimation without regression analysis: One method is to
assume the simple hyperbolic relationship

a
u --= (4.9)

where a can vary with uv. According to the definition of structural
unemployment in Chapter III

U when u = v
so that in this case u8 = u when the two functions u=

a and u= v
intersect. This occurs when

u =14;
so that ut = -V;;, (4.10)

The difficulty with this form is that it imposes on the observed
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data a hyperbolic function with a very limited shape.

(ii) Regressed asymmetrical hyperbolas: A more flexible hyper-
bolic function is

b2
u = a2 (4.11)

Since this equation, unlike (4.9), has two unknown parameters,
it has to be submitted to regression analysis. For the subsequent
estimate of the structural unemployment rate, a is kept constant
and b2 permitted to vary with the residuals,3 so that

11, = (az + 4a2v, 4u,v,
1

2

Aside from the fact that this equation is complicated, it suffers
from a statistical distortion. This distortion results from the fact that
regression analysis minimizes the vertical deviations from the least-
squares curve, whereas changes in structural imbalances result in
shifts of the function radially away from or toward the origin. This
radial shifting occurs because a change in the level of structural
imbalance will be reflected in pro port ionate changes in the unem-
ployment and vacancy rates at any given level of aggregate labour
demand. This means that if, for example, the structural imbalance
reflected in the function I is doubled, the unemployment rate and
vacancy rate of each point of function I will be doubled to produce
function II. In other words, function II is twice the distance from the
origin that function I is.

Regression analysis, however, by minimizing the vertical devia-
tions, produces a function which is flatter than the function that
would be produced by minimizing the radial deviations. The reason
is that the observations of a situation with a low level of structural
imbalance will not only be below, but also to the left of the observa-
tions of a situation with a high level of structural imbalance. This
can be seen in the simplified illustration in Figure 4.1(a). Let us
assume that the economy has experienced two distinct levels of
structural imbalance, one low (I) and the other high (II). For each
level there are three observations, one at high demand (H), one at
medium demand (M) and one at low demand (L). The curve which
minimizes the radial deviations of the observations on I and II is III.
The function which minimizes the vertical deviations, however, is IV,

(4.12)
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(a)

v

FIGURE 4.1
The effect of minimizing the residuals in the unemployment-vacancy
relationship in the cases of (a)- a hyperbolic function and (b) a
parabola rotated by 45°

1.



which is flatter than III, because the observations on I are to the left
of the corresponding observations on II. In other words, the observa-
tions on the lower curve (I) are more influential can the regression
line (IV) at its left end, and the observations on the upper curve
(II) are more influential at the right end.

The estimate of the structural unemployment rate at any par-
ticular point of time is given by the point where the regression
function, modified by the residual of the observation for the particular
point of time, intersects the diagonal: Equation (4.12) then will
provide estimates with an upward bias in low- demand periods and a
downward bias in high-demand periods:'

Another asymmetrical hyperbola is

43u =
V

b (4.13)3

It can be submitted to regression analysis in logarithmic form. Keep-
ing b3 constant and letting a3 vary with the residuals, the estimate
of the structural unemployment rate is given by

==

(1 + b3) h.
u, v, (4.14)

Unlike the hyperbola with the additive parameter, this exponential
hyperbola is asymptotic with respect to both axes, and its asymmetry
consists of a skew with respect to the diagonal. However, it too is
afflicted by the bias resulting from the minimizing of the vertical
deviations.

(iii) Parabola rotated by 450: One alternative to minimizing
the vertical deviations is to use a format which will permit minim-
izing the diagonal deviations. This is a reasonably good approxima-
tion to minimizing the deviations in line with the origin for the
middle sector of the quadrant, but tends to excessively sharpen the
curvature of the function near the axes. This format, therefore, tends
to underestimate structural unemployment in periods of very high
and very low demand.

In order to make this format amenable to regression analysis,
the quadrant has to be rotated to the left by 45°, so that the u..axis
lies between the y-axis and the negative x-axis of the new coordinate
system and the v-axis lies between the y-axis and the positive x-axis.
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(See Figure 4.1(b).) The redefinition of the coordinate system is
given by the equations

and

Using a quadratic pirabola to approximate a hyperbola rotated
by 45°, we get the equation

. y = a, + b4x2
which, in terms of a and v, becomes

(v ± u) = as ± b5(v u)2

where as = aiVi

b4and 1,3 =
2

Keeping b7, constant and letting a5 vary with the residuals, the
estimate of the structural unemployment rate is given by

u i, =
1/, -EA

11

2
5(v, u,) 2 (4.16)

2

This again is a symmetric function and, therefore, somewhat
restrictive in that respect.

(iv) .Linear asymmetric function: There is no plausible theoret-
idal rationale for a linear relationship between the unemployment
rate and the vacancy rate. Such .a function would.have to be kinked
at the points whIre it meets the two axes. Within a limited range of
demand level, ho-wever, it may provide a fairly good approximation
of the relationship. It nib is subject to the bias resulting from the
minimization of the vertical deviations in regression- analysis and
is liable to overestimate structural unemployment in low-demand
periods. In high-demand periods the bias can work in either direction.
The equations are

(4.15)

and
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u= a6 + 17,11
u, b7v,

U.,,, .
1 b7

(4.17)

(4.18)

(v) The results of the regression analysis: Four of the five



equations considered require regression analysis for quantification.
The following results were obtained:

1
u = 0.8435 10.6592 R2 = .72 (4.19)

(0.9411) v

logic = 2.3927 0.8388 low R2 = .68 (4.20)
(0.0806)

v + u = 7.1694 0.0630 (v u)2 R2 = .61 (4.21)
(0.0072)

u = 9.2421 1.5296 r R2 = .68 (4.22)
(0.1489)

The regression coefficients in all four equations are very sig-
nificant at the .005 level. What seems curious at first glance is the
relatively steep slope of (4.22). A look at the data, however, pro-
vides the reason. The great majority of observations are in the left
sector of the quadrant. In only eight of the 52 observations does the
vacancy rate exceed the unemployment rate. This is the probable
reason why the linear function has such a good correlation coefficient:
most of the observations are clustered around one flank of an essen-
tially hyperbolic relationship but very few around the other. It is,
therefore, probably a poor basis for estimating the rate of structural
unemployment.

The fact that the data are very asymmetrically distributed with
respect to the diagonal also affects the other functions permitting
asymmetry. Thus (4.19) and (4.20) must also be viewed with
suspicion'

This leaves as the most reliable function (4.21) which at the
same time has the lowest correlation coefficient. The value of the
correlation coefficient, however, does not necessarily provide the best
criterion for. evaluating the Iternative relationships. First, due to the
different formulations of ! e dependent variable, the correlation
coefficients are not comparable. Secondly, the correlation coefficient
merely indicates which relationship attributes most of the variations
in the unemployment rate to the vacancy rate, representing the level
of demand, and least to other factors, which have been assumed
to be structural. The ideal 'test, involving statistical variables' for
structural dislocations and adjustment, was not possible because of
the problem of quantification. Therefore, while the correlation co-
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efficient is a useful criterion, it is not the ultimate criterion.
The problem of the asymmetry of the data is sufficiently serious,

as is demonstrated by the way in which it affected the regression
coefficient in equation (4.22), that the symmetry criterion must take
precedence over the correlation criterion, at least in the case where
the differences between the correlation coefficients are so small. For
this reason, equation (4.21) is considered to be the best estimate of
the relationship between the unemployment rate and the vacancy rate.

c. Estimating the structural unemployment rate

(i) The alternative estimated series: The estimate of the struc-
tural unemployment rate based on equation (4.21) is given in Table
II, together with the alternative estimates based on the other relation-
ships, including equation (4.10), which did not require regression
analysis. The range of altematite estimates should provide some
indication of the degree of uncertainty attached to the estimated
series. The uncertainty is naturally highest when there is very low or
very high demand. Thus for late 1958 and. late 1960 to early 1961
the rarte of estimates, including that of the linear function, is 0.5
and, cAuding that of the linear function, 0.3.

- It is remarkable how close the two series based on the two
symmetrical functions (4.10) and (4.21), fit each other. This suggests
that the equation

u,

is a good estimator which is also simple.
(ii) The trend: The results suggest that the structural unem-

ployment rate, that is, the unemployment rate adjusted for excess or
deficient labour demand conditions, rose from about 3.0 per cent in
1953 to about 3.6 per cent in 1956 and, after a slight reduction in
1957-58, to about 3.9 per cent in 1962. This last level was main-
tained fairly steadily until the end of the analysis period, that is, 1965.

The increase in structural unemployment over the whole period
is confirmed by formal statistical analysis. A regression analysis of
the structural unemployment rate with respect to time yields

= 3.175 --I- .0154 t (4.23)
which, however, contains positive serial correlation. Upon removing
this serial correlation6 this equation becomes

= 3.183 ± .0160 t (4.24)
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where the regression coefficient is significant at the .001 level.
(iii) Evaluation: It is not easy to compare these results with

those of Vanderkamp which were obtained from tests of the inflation-
unemployment relationship! The latter led to the conclusion that
while there was a slight suggestion that the inflation-unemployment
function has shifted outward slightly. there was no evidence that this
shift was significant.

There are three possible explanations for this difference in
results. First of all, it is possible that the other variable that Vander-
kamp introduced into his tests, the rate of change of import prices,
has increased over time. More plausible is the possibility that the
relationship between price inflation and the vacancy rate has changed
over time. Finally, the vacancy statement ratio may have increased
over time and led to a spurious rise in the estimated structural
unemployment rate.

It is possible that the latter explanation_ might apply to the
increase in the estimated structural unemployment rate from 1957 to
1962. Table I showed that the ratio of total hirings to N.E.S. place-
ments declined during that period. This suggests that the proportion
of total vacancies reported lo the N.E.S. increased, and that for
1957-58 the vacancy rate was underestimated and for 196 t-62 over-
estimated. Similarly the structural unemployment rate would then
be underestimated in 1957-58 and overestimated in 1961-62. If the
ratio of hirings to N.E.S. placements is really indicative of fluctua-
tions in the vacancy statement ratio, however, the rise of the estimated
structural unemployment rate between 1953 and 1956 would be an
underestimate and there should have been a rise after 1962. In
general, the structural unemployment rates for 1953 and 1961-65
would be overestimates, while those for 1954-60 would be under-
estimates. It should be noted, however, that the hirings-N.E.S. place-
ment ratio is more or less the same for 1953 and 1963-65, while
there is a considerable difference in the estimated structural unem-
ployment rate for these two periods.
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FOOTNOTES TO CHAPTER IV
1 This decision subsequently created certain difficulties. See section 2.b(v) and footnote

5 below.

2 For the attempt, see the appendix to this chapter.

3 For the reasons for this choice, see the footnote at the end of the following discussion.

4 The reason for letting b: rather than ,-r: vary with the residual now becomes clear.
If a: varies with the residual, the bias mentioned above is compounded by the fact
that the rariability of structural unemployment in low.demand periods will be
over-estimated. while in high demand periods it will be underestimated. This is so
because varying a2 involves rolled shifts. and a radial shift of the function, as occurs,
according to the theory propounded. in' es a greater vertical shift on the left end
and smaller vertical shift on the right ,i,i. Varying b: with the residual, however, by
changing the curvature of the function, has an effect which comes closer to radial
shifting.

5 This problem suggests that it was a mistake to limit the period of analysis to the years
since 1953. Unfortunately it had not become apparent until after the statistical work
had been completed Time limitations prevented a revision of the analysis.

6 This operation was performed for me by Philip B. Fry of the Department of Man.
power and Immigration. It is based on the procedure proposed by J. Johnston (Econo
metric ltlethods, McGraw.Hill Book Co., Inc., 1963, pp. 195-199). 0, in the equation

ti, = b. ± b, t ± r
where r = time. b. and 6, are regression coefficients, and r is the residual, the latter
is such that ,

r, = kro.,) 1- e,

then r =

n
v r r

t =2
n ,-

20.0

t =2
The original variable. us, is then transformed into

I
U,, = U.,,, M.,0.,)

and submitted to regression analysis, which yielded

U! = 1.1567 ± .00583 t
with a Durbin-Watson statistic of 2.12. Reconversion to us resulted in equation (4;24) .

7 J. Vanderkamp, An Application of Lipsey's Concept of Structural ',.' ..mployment,"
Review of Economic Studies, July 1966, pp. 221-225.

..,
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APPENDIX TO CHAPTER IV

AN ATTEMPT TO QUANTIFY THE RATES OF
STRUCTURAL DISPLACEMENT AND ADJUSTMENT

In the discussion of methodological considerations for estimating
the structural unemployment rate in the preceding chapter, I said
that an attempt was made at one point to find proxies for the rates
of structural displacement and adjustment. This appendix serves to
describe that attempt.

In Chapter II, the major causes of structural dislocation were
identified as shifts in consumer demand, technological changes,
shortages in primary and intermediate goods and geographic shifts
in production. Consumer demand and the availability of primary and
intermediate goods will directly affect the industry structure of output.
The effect of technological change on employment is best measured
in terms of labour productivity. Thus, two possible determinants of
the rate of structural dislocation are the rate of productivity growth
and the rate of change in the industry structure of output. The first,
P, was measured in terms of the rate of change in GNE per employed
person. The second variable, 1, was measured in terms of the sum of
absolute weighted changes, in the indices of industrial production.
Algebraically, this construction can be represented by the formula

/, = 11; Yit Yiy.n I wi (4.A.1)

The rate of structural adjustment, 1.4, was seen as related to the
number of different possible combinations of vacancies and unem-
ployed which could lead to hirings. If this relationship is linear, then

h,l = aiuv (4.A.2)
where di is a constant. An additional point considered was that
structural adjustment occurs not only by matching unemployment
and vacancies directly, but also by the movement of employed persons
into available higher-paying vacancies and of the unemployed into
the thereby vacated jobs. The effect that this process will have on
structural adjustment can be assumed to depend on the number of
possible combinations between the unemployed and the jobs vacated
by voluntary turnover. When combined with equation (4.A.2) th;s
gives us

= uv a2I uz (4.A.3)
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The voluntary turnover rate, z, was assumed to be determined
by the number of possible combinations of the employed and the
vacancies, i.e.,

z = a3 ev (4.A.4)
where e is the percent of the labour force employed. Then

= a uv a2 u a: ev
= a uv a2 a13 u (100 u)v
= a uv 1004 a3 uv 412 4 u2 v

so that Aft = a uv a2 u2 v (4.A.5)
where a, = a + 1004 a'3 and a2 = a2 4

The resulting equation was

A u = MP, I) aluv a2u2v A f2 (d) *(4.A.6)
where d is the relative labour demand, which is defined by

d = e v (4.A.7)
or d= 100 u v

It will be noted that this variable replaced the vacancy rate as the
indicator of the business cycle. The reason is that in the earlier phase
of research, the relative labour demand variable was used and it was
only after the work described in this appendix that the simpler
formulation involving the vacancy rate was adopted.

The relationship

u = f2 (d) (4.A.9)
implicit in equation (4.A.6) was assumed to be quadratic, that is,

u = at + al:d alld2

duIn the range < 33 < ',this formulation is very similar to a hyper-

borc relationship betty en u and v.
Equation (4.A.6) now becomes

A tit = bo bi A df + 1,2 A (di) b3P ± 641,
b5u0.1) vo.1) + b64.1) vo1) (4.A.11)

The regression analysis of this equation produced the following
statistical relationship:

Au, = 0.36.98 4.8171 A dt ± 0.0217 A (dD ± 0.0082 Pt
(1.0746) (0.0054) (0.0168)

0.167 1, 0.0179 n(,.uvo." + 0.0003 4.1)110-1)
(0.0163) (0.0083) (0.0008)

R2 = .92
1

(4.A.12)
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This is a marginally better fit than the purely cyclical relation-
ship

u, = 0.0178 - 4.3739 A d, + 0.0194 A (d2,)
(1.0593) (0.0053)

R2 = .91 (4.A.13)
Neither of the twoproxies for the rate of structural dislocation

in equation (4.A.12), the rate of productivity growth (P) and the
index of change in the industrial output structure (1), significantly
contributed to the statistical explanation of 6,u. The regression
coefficient for the former was not even significant at the .25 level of
significance. The regression coefficient Of the latter had a perverse
sign, in that it did not make sense on the basis of the-theoretical
postulates stated at the beginning of this appendix. Changes in the
industrial structure of output should aggravate structural imbalances
and increase unemployment, and the regression coefficient should
therefore be positive. Since the coefficient is not significant at the .10
significance level, the negative sign is attributed to randomness.

Of the proxy variables for the rate of stt., tut-A adjustment, one
of them, u2v, is also not significant at the .25 level. This means that
either the hypothesis that the voluntary turnover rate is linearly
related to the number of possible combinations of employed and
vacancies (4.A.4) or the hypothesis that the hiring rate is influenced
by the number of possible combinations of unemployed and jobs
vacated by voluntary turnover (4.A.3), or both, are wrong.

The remaining variables yield the following equation:

0 of = 0.2873 4.7463 A d, 4- 0.0214 A (di2)
(1.0037) (0.0054)

0.0142 u(.1) v0.1) R2 = .92 (4.A.14)
(0.0065)

The regression coefficient for the variable uti_i) v(t-i) is significant at
the .025 level. This means there is statistical support for the hypoth-,
esis that the rate of structural adjustment depends, in part, on the
degree of structural imbalance. In other words, the greater the struc-
tural imbalance, the greater become the forces that reduce it.

Aside from this proxy for the rate of structural adjustment, the
above attempt to discover variables that explain the changes in the'
level of structural, imbalance must be deemed unsuccessful. Certainly
the rate of structural dislocation remains statistically unexplained.
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CHAPTER V

CONCLUSION
The purpose of this thesis has been to develop a theoretical

framework which could be used to measure structural unemployment.
In this final chapter the theory (both the survey of the literature and
the model developed in Chapter III) will be briefly summarized,
the problems and results of the empirical analysis recapitulated, the
policy implications briefly explored, and lines of further research
suggested.

1. Summary of the Theory
The survey chapter on the theory of structural unemployment

began with describing the causal approach to the analysis of structural
unemployment. It was shown how structural unemployment is ex-
plained in terms of changes in the struc' are of final demand and
technological change, and how the labour-displacement effect of the
latter depended on the price and income elasticities of demand of the
affected industries.

These determinants explain only the rate of structural displace-
ment. Therefore the structural maladjustment approach, which
stresses the role of structural adjustment and the factois inhibiting
it, was considered. The various kinds of substitution promoting the
reabsorption of displaced labour, as well as rigidities and lags work-
ing against it, were outlined. Dow, and Dicks-Mireaux's vacancy
model was then investigated and found to be of considerable value,
but as the same time to be lacking in theoretical explanation. A
scrutiny of the methods for determining the degree of structural
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imbalance by analyzing the structure of unemployment led to the
conclusion that there were unsolved problems in the distinction
between the structure of demand-deficiency unemployment and that
of structural unemployment. Long-duration unemployment, which
was used as an index of structural unemployment in another kind
of model, was found not to be directly identifiable with structural
unemployment.

The policy approach is concerned with the relationship of unem-
ployment and inflation: It consists of Lipsey's trade-off model, ac-
cording to which the degree of structural maladjustment is indicated
by the distance of the inflation- unemployment function from the
origin. There are problems involved in using it to measure structural
unemployment, however, because of the subjective.. and potentially
varying policy-makers' preferences and the impurities involved in
the inflation-unemployment relationship.

In spite of the data problems for a model using the 'vacancy
variable, it was considered worthwhile to develop a model which
does not have to depend on proxies for labour demand and structural
imbalance, whose construction has a theoretical rationale and which
satisfactorily separates the effects of aggregate demand and of struc-
tural imbalance on unemployment. It consists of determining the
cyclical relationship between the unemployment and vacancy rates,
and attributing changes which cannot be explained by this relation-
ship to changes. in the level of structural imbalance.

2. The Empirical Analysis
pefore this model could be applied to Canadian data, the va-

cancy rate had to be derived from National Employment Service
vacancy data. Based on a comparison of the economy's volume of
hirings and the volume of N.E.S. placements, the ratio of actual
vacancies to N.E.S. vacancies was estimated to be 4.7. This factor
was used to estimate the economy's vacancy rate.

Several forms of the relationship between the unemployment
and estimated vacancy rates were tested. On the basis of the biases
resulting from the asymmetrical distributio:: of the empirical observa-
tions in functions permitting asymmetry, it was decided that the best
form was a parabola rotated by 45°. The results of the other forms
were also presented and are not very different except in the period
of very deficient demand.
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4\ In Figure 5.1 the structural and demand-deficiency components
of the unemployment rate according to the rotated parabola estimate
are plotted. While there has been some upward trend in the struc-
tural unemployment rate, with the biggest increases concentrated in
1955-56 and 1961-62, most of the changes in the total nnemploy-
ment rate are attributable to variations in demand-deficiency
unemployment. These results suffer from uncertainty involved in the
estimated vacancy rate that was used, but the slight upward trend
in the structural unemployment rate was reinforced by a look at
the trend in the ratio of hirings to N.E.S. placements.

3. Policy Implications
The level of the structural unemployment rate has been esti-

mated at about 31/2 per cent, rising from 3 per cent in the early
1950's to nearly 4 per cent in the 1960's. It should be noted that"
this is the unemployment rate that preVails when there is neither I

excess nor deficient aggregate labour demand, that is, when unem-
ployment and vacancies are equal. It is not necessarily the unemploy-
ment that prevails when there is the optimum level of aggregate
demand, which may be either excess or deficient. Since there is rela-
tively great concern with inflation on the part of Canadian govern-
ments, the policy-makers' preferred level has tended to be deficient
rather than excess demand. Therefore, the level of unemployment
which is to be dealt with by selective manpower policies is relatively
high.

The increases in unemployment in 1953-54, 1957.58 and 1959-
60, however, were almost entirely due to declines in aggregate
demand, and the responsibility for dealing with them lay in macro-
economic policy. Unfortunately its application in 1957.62 was con-
tradictory A, cording to W. L. Winder:

with a flexible exchange rate, fiscal expansion tends to
raise employment but also to increase foreign competition,
because interest rates rise and attract foreign capital, result-
ing in an increase in the exchange rate (which makes
imports cheaper and exports costlier). Both the direct and
indirect effects of monetary expansion would tend to in-
crease employment, given a flexible exchange rate. The
main reliance in Canada up to 1962 should, therefore, have
been .placed, on monetary policy whereas, on the contrary,
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expansionary fiscal policy was employed in a vain attempt
to offset contradictionary [sic] monetary policy."'

As a matter of fact, even fiscal policy at the time was expansionary
only in a very hesitant way.

4. Further Research

Two lines of further work in the area of structural unemploy-
ment would be particularly useful. The first one is to put the problem
into a dynamic framework and, to analyze and quantify the deter-
minants of structural dislocation, on the one hand, and of structural
adjustment, on the other. The second line is to determine which
kinds of selective manpower policy are most appropriate to assist
the adjustment process. Both lines require a much more disaggrega-
tive approach than could be adopted in the empirical part of this
thesis.

FOOTNOTE TO CHAPTER V

1 W. L Winder, Canadian Labour Market, p. 172.
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