
Chapter VI

ANCILLARY ESTIMATES

Projections of employment by occupation prepared by
the methods described in the preceding chapters enable
the effectsof the anticipated development of the economy
on employment structure to be assessed. They are not,
however, suitable for use for the formulation of an
energetic employment policy or a national education
policy geared to the growth of labour demand in the
economy.

What such projections in fact provide is a statement
of the occupational distribution of the economically
active population for a future year.•By subtracting from
these estimates the observed figures for the base year,
the manpower requirements for the expansion of the
economy can be determined. It may emerge, for example,
that the recruitment of 40,000 engineers will be necessary
if the economy is to expand sufficiently to attain the
targets embodied in the Plan of the country concerned.
The recruitment of that number of engineers in the
coming years will not, however, meet all the require
ments of the economy; there is also the need to replace
personnel now working. During the period covered by
the projection, some engineers will be separated from
the labour force by death or retirement and will have
to be replaced. Hence a projection of the manpower
required for the expansion of the economy is not
sufficient. It has to be supplemented by an estimate of
replacement requirements in order to obtain the total
future recruitment requirements.

There is a further difficulty in the use of employment
projections by occupation: it is only rarely that the
system of education gives pupils specific training for
an occupation. Usually there is no close relationship
between the training given and the job performed;
such a relationship exists only in the case of certain
manual occupations or in certain university-level pro
fessions, such as that of physician. In other cases,
the pupil or student receives a general training, which
can be used in a number of very different occupations.

Accordingly, projections of employment by occupa
tion are of no direct use to the educational authorities,
except in the special cases just mentioned. The chief
concern of national education authorities is how to
divide up the numbers of pupils and students among the
various stages of education - short-term secondary
education, full secondary education and higher educa
tion - and, within these stages, among the types of
training which can be given: literary or scientific
training in higher education, and general or technical
training in secondary education.

For this purpose the employment projections have
to be transposed to another context in which the
distribution is by level and type of training. Information
on employment prospects can then be used for the
formulation of national education policy.

The ancillary estimates involved are explained below.

1. Estimation ofreplacement and recruitment requirements

(a) Estimation of replacement requirements

Some persons who were economically active during
the base year will no longer be among the economically
active population in the final year of the projection: they
will have died or ceased their occupational activity.
Ways of estimating their numbers were described in
chapter III. Those estimates, however, covered the
total economically active population distributed by
sex and age group; separations were not distributed
by occupation. This breakdown is necessary if the
replacement requirements, for each occupational group,
are to be estimated. Some comments on the methods to
be used for this purpose follow.

(i) Estimating deaths

If only the age-specific distribution of the economi
cally active population is available, deaths among
the economically active persons from the base year
until the final year of the projection will be the aggre
gates for each age group, estimated by the methods
described in Part One of this manual. The deaths will
then be distributed by occupation as if the age-specific
distribution of workers was the same in all occupations.

This assumption is false: in some occupations workers
are recruited at a later age than in others - doctors,
for example. Moreover, in some occupations numbers
have increased only in recent years; this is the case
with electronics specialists or industrial designers, for
example. In all these cases the age pyramid is distorted
inasmuch as the economically active population in the
occupation concerned has a higher or lower average
age than the economically active population as a whole.
Accordingly, when age distributions are available for
the major occupational groups, mortality rates must be
applied to the age pyramid for each occupation. Lastly,
it is now accepted that mortality rates vary according
to social environment. When these variations are
known, it is preferable to use the mortality rates by
social category.
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(ii) Estimating retirements and premature withdrawals
from activity

Of the survivors (at the end of the projection period),
some will no longer be active. Some will retire; others,
women in particular, will give up their occupational
activity for other reasons - illness, marriage, birth of
children.

The estimates of probable trends in labour supply
described in Part One yield the sex-age-specific activity
rates of the economically active population during the
final year of the projection and its absolute numbers.
If the base year and the final year are seven years apart
and these years are taken to be 1968 and 1975 respect
ively,these estimates will show how many ofthe survivors
in 1975 will still be economically active and how many
will have withdrawn from activity. These figures are
obtained by subtracting from the number of survivors
- estimated by the methods explained above - the
number of economically active persons of the same
age, as given by the estimates of total population and
activity rates.

The figure thus obtained is, however, the product of
two phenomena: retirements and withdrawals from
economic activity between 1968 and 1975, on the
one hand, and entries and re-entries into the econ
omically active population of persons of the same age
in the same period, on the other. Only the end result
is known. If, for example, a certain number of women
aged forty in 1968leave the economically active popula
tion between that date and 1975 for a reason other
than death, other women of the same age in 1968 and
then economically inactive will take a job, perhaps
because their children have grown up. There is no way
of separating these two movements. The activity rates
for age forty-seven in 1975 include economically active
women who were aged forty in 1968 and have not
given up work and women of the same age who were
not economically active in 1968 but went back to work
during the following seven years.

In any case, total replacement requirements arising
from retirements and withdrawals from occupational
activity can, as stated earlier, be estimated as being the
difference between the total number economically
active in 1968 and the economically active survivors
in 1975, bearing in mind that the group is not necessarily
composed of the same persons in the two years.

The distribution of these replacement requirements by
occupation is a difficult matter. Again, two assumptions
are used, firstly, that the age distribution within each
occupation is the same as that of the total economi
cally active population - the same assumption used
in estimating deaths - and secondly, that there is a
single pattern among workers in all non-agricultural
occupations with regard to age of retirement and, for
women, age of withdrawal from activity. The patterns
are obviously very different in agriculture, in which
most economically active persons continue to work
for as long as possible. On this basis, if 10,000 women
aged forty in 1968 will have left the non-agricultural
economically active population in 1975, and taking
into account the activity rates projected for age forty-

seven in 1975 and the fact that female workers represent
30 per cent of the female economically active population,
it is assumed that 3,000 female workers will leave the
economically active population between 1968 and 1975
at those ages. This figure will be subtracted from the
total female economically active population in 1968.

A better approach is to vary separation rates according
to occupation. The application of this method is very
difficult in practice because of the lack of statistical
information on the real ages of female retirement or
withdrawal from occupational activity, by occupation.

The age of retirement is not the same, however, for
traders and civil servants, or, more generally, for
independent workers and employees. In the case of
independent workers, the statutory retirement age is
not of great significance, because retirement does not
always entail completely giving up work. In any event,
the practice of workers with regard to retirement is far
from being stabilized and is changing very rapidly at
present. In this connexion the development of pension
systems is very influential. In France, for instance, the
pension scheme under the general social security system
was instituted only around 1930. A worker must have
contributed for thirty-five years in order to receive a
full pension; only a few years ago, no worker could
claim that full pension. The number of workers now
claiming is increasing very rapidly. Such a situation
has an appreciable effect on the age of retirement and,
even more, on its association with withdrawal from all
occupational activity.

The attitudes of women towards their occupational
activities are no less variable. Some women are much
more steadily employed than others. Those who only
take a job for financial reasons leave it as soon as the
income it provides is no longer indispensable, whereas
the woman who is interested in her work keeps her job
longer. The main factor in these differences is the level
of the woman's educational attainment: the higher the
level, the longer the duration of the professional career.
Female occupations can therefore be classified into
several groups in relation to the level of qualification
which persons in these occupations are normally
required to have. A second assumption is then applied:
that differences observed in the base year between the
activity rates of each of these groups and average
female activity rates will be maintained in future. This
procedure yields fairly accurate estimates of replacement
requirements by occupational group.

(b) Estimating recruitment requirements
The sum of the labour requirements created by the

expansion of the economy - as estimated by the
methods described in Chapter V - and of replacement
requirements gives the total recruitment requirements
which the economy will have to meet in future years.
The interpretation of these estimates calls for some
comments.

(i) Developed countries
Replacement requirements are a very high propor

tion of total future recruitment: about 75 per cent.
The purpose of three-quarters of all recruitments will
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therefore be to replace existing personnel; the propor
tion of total recruitment which arises from the growth
of the economy is relatively small. This observation
shows how dangerous it would be to base a policy of
vocational training and placement solely on the probable
growth of employment, estimated in relation to the
development of the economy. The primary function of
training institutions remains, even in an expanding
economy, that of supplying the necessary personnel to
replace workers who die or give up their occupational
activity.

In certain occupations in which the total numbers
employed are expected to decline appreciably in future
years, the volume of deaths and retirements is such that,
despite this expected contraction, there will be a need
to recruit new personnel.

In other occupations, the expected over-all growth
in numbers is very small but replacement requirements
are so high that over-all future labour requirements
will remain high. In France, metalworking provides a
good example of this situation: the total increase in
numbers employed in 1970 amounts to only 85,000
workers, or 6 per cent of the 1962 numbers, but the
labour needed to replace existing personnel amounts
to almost 250,000 persons, or 18 per cent of the 1962
numbers. There will have to be an average annual
recruitment of about 40,000 metalworkers, whereas
the estimated requirements created by the growth of
the economy alone equal an average annual recruitment
of 10,000 workers.'

It is only in occupations which are expanding inten
sively that the proportion of replacement requirements
is less than 50 per cent. There are two reasons for this
situation: the magnitude of the economy's new needs
and the fact that these occupations are sometimes of
recent creation. Foreseeable deaths and retirements
are therefore few. This applies, for example, to electri
cians and radio technicians: the proportion of replace
ment requirements is only 35 per cent of total recruit
ments in France between 1962 and 1970. For scientific
and technical workers, the proportion of replacement
requirements is 41 per cent for engineers but only
23 per cent for technicians and technical officers, and
less than 20 per cent for research personnel.

Lastly, in some cases recruitment requirements are
negative. In France, this is the case with farmers and
loggers, seamen and fishermen. The cause is the steep
fall in numbers expected as a result of the modernization
of production techniques in the sectors in which these
workers are employed. This fall exceeds the number
of deaths and retirements of farmers and seamen
expected in the coming years, which means that some
workers employed at these occupations in 1962 who

1 See C. Yimont and N. Dubrulle, "La prevision de l'emploi
dans Ie cadre du ye Plan en France; 2e partie : essai de calcul
des besoins de recrutement par niveau et type de formation"
(Projecting employment within the context of the Fifth Plan in
France; part II: Experimental estimate of recruitment require
ments by level and type of training), Population, No.5, September
October 1966, pp. 887-914.

will not have reached retirement age by 1970 or 1978
will have to give up their occupations in order to find
work. They will have to be retrained.

(ii) Developing countries

The proportion of replacement requirements is very
small in most skilled occupations. This is because these
occupations have only recently begun to grow. The
numbers employed in the occupation during the base
year of the projection are large and usually young,
and few deaths and retirements, if any, need to be
allowed for. There is, however, one additional factor
to be taken into account: the "nationalization" of
employment opportunities, as reflected in the replace
ment of foreign workers, usually in posts requiring a
high level of skill, by national workers. In these circum
stances the proportion of replacement requirements
may be relatively high.

On the other hand, replacement requirements in the
case of unskilled personnel, and particularly of the
economically active agricultural population, are high.
These requirements must be estimated, since their
inclusion in the estimated recruitment requirements
will make the distribution of these latter by occupation
or level of skill very different from one in which only
demand created by the growth of the economy is taken
into account. The proportion of agricultural workers
to be trained remains high. These workers will prob
ably have to have a level of training higher than that
of the workers they replace. Nevertheless, the fact
that the replacement requirements of the agricultural
sector are taken into account imposes on the educational
system the need to provide for a substantial volume of
agricultural training, when provision for the require
ments of a growing economy alone would lead the
educational system to emphasize urban occupations
which are likely to expand greatly in future.

2. Distribution of recruitment requirements by level
and type of training

If projections of recruitment requirements are to be
useful for formulating vocational guidance policy for
the various stages of education, the future manpower
recruitment requirements must be presented in terms
of levels and types of training; this necessitates a
different breakdown, since the requirements have
hitherto been expressed by groups of occupations. A
classification of levels and types of training must
therefore be prepared. The equating of the various
occupations for which employment projections have
been made with specific levels and types of training
will be performed by means of a cross-tabulation.

(a) Principles of the classification of levels and types of
training

There are two questions to be considered: the classi
fication of levels of training and the breakdown, within
each level of training, by category of discipline. This
latter classification distributes each of the levels by
type of training. .
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(i) Levels of training

The criterion used in this classification is the degree
or certificate which persons employed in a given occupa
tion are normally expected to have. This is a better
criterion than total period of education: after all, the
same level of training may be acquired through quite
different periods of study, so the more precise concept
of degree or certificate is to be preferred. That the
standard reference is the degree or certificate does not
mean, however, that all those recruited for a job which
is classified at a given level must actually be holders of
the document concerned; it is sufficient if their level
of attainment is equivalent to that required for the
post to be filled, although they may have reached that
level by means other than obtaining the degree or
certificate in question - by, for example, long
experience in the occupation.

The structure of the classification adopted will have
to correspond to the main divisions of the educational
system and will therefore vary from country to country.
The outline remains the same, however: the first level
corresponds to the completion of compulsory education;
the two following levels correspond, respectively, to
short-term technical education leading to employment
as skilled workers and to full secondary education;
there are one or two further levels, depending on whether
higher education is considered as a whole or in two
steps, when the university structure makes a clear
distinction between these two steps. It must be under
stood, in this connexion, that the degree (licence)
cannot be separated from the doctorate (doctorat),
since, for occupational purposes, no very clear distinc
tion can be made. Each of these levels, therefore,
represents one output point of the school and university
system.

(ii) Types of training
A distribution by type of training must be made

within each level of training. In the case of higher
education, the traditional divisions of Law, Arts,
Scienceand Medicine are generally used, higher commer
cial studies being included under Law. In the lower
levels, on the other hand, the distribution is by sector
of economic activity: agriculture, industry, administra
tion, commerce, health, and social services. The concept
of a discipline, in the true meaning of the term, hardly
applies, of course, to these kinds of training. No distinc
tions are made within the level which corresponds to
the completion of compulsory education, since it
involves no specialization.

(b) Distribution of occupations by levels and types of
training

It is not always the case that for each occupation
there is a single level and type of training, as with
doctors, who constitute a definite and homogeneous
profession. The classification of occupations reflects
this fact. Thus, the term "clerical worker" covers a
group of occupations for which different levels of
training are required. Sometimes, too, distribution
by type of training becomes a difficult process: not all
senior civil servants, for example, can be classified as

having legal training - some may have a literary or
scientific background.

A further difficulty arises from the fact that the
demands of enterprises as to the level of training desired
for many occupations change gradually. Secondary
school teachers have always been required to have a
university degree. The level of the qualifications required
for senior administrative personnel has risen appreciably
in recent years and will rise further in future. The same
applies to many other occupations - it is affecting all
skilled workers, for example. As the satisfaction of
the needs of the economy becomes more complex, the
requirements of enterprises become more exacting.

The requirements of the economy are not the only
reason why most enterprises demand higher levels of
training from their employees. The increase in the
numbers of those holding university degrees or certi
ficates of technical education also influences this
process. If the law faculties have an abundant output
of degree-holders, enterprises will be much more
exacting when they recruit personnel with legal training
than if the number of new graduates were very small. The
labour market, like all markets, is governed by the
volume of both supply and demand. If demand changes,
recruitment conditions are altered. In the coming
years considerable changes are anticipated. The number
of persons qualifying after longer periods of education
- higher education, full technical education - is going
to rise very rapidly, both as an absolute figure and as a
proportion of each non-adult age group.

Lastly, another difficulty may arise: some countries
have created new levels of training.

Accordingly, the cross-tabulation of occupations and
equivalent levels and types of training cannot be based
on current training requirements. What is needed is to
translate recruitment requirements into terms of levels
and types of training for periods when the number of
young graduates and certificate-holders will have risen
considerably and the complexity of the economy's
requirements will have increased still further. In any
event, the statistical information available on the current
requirements of the economy in this field is very sparse.
Population censuses provide a distribution of the
numbers in each occupation recognized in the classi
fication by level of training but not by age group.
The only information which might serve the demo
grapher's purpose would be a distribution by level of
training of the younger workers, whose qualifications
most nearly approach the present requirements of
enterprises.

In these circumstances, the following solution has
been adopted in France. Norms have been set for the
standards of qualifications which are regarded as
likely to be sought about 1970. These norms were
established after consultation with experts chosen,
inter alia, from the Planning Commissions. It has been
assumed, for example, that for the occupation of
farmer, for which only a small number of graduates
or certificate-holders are at present recruited, there
will be a fairly sharp rise in the educational require
ments; this assumption is based on consultations with
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TABLE 36

Theoretical distribution of occupations by levels and types of training for new entrants
into the active population, France, 1962-1970

Levels'

JO and II III IV V VI Total
(Percentages of each row or occupation)

Scientific and technical workers (other than
management staff):
Engineers 100 B 100
Architects 100 B 100
Technologists and technicians:

Chemists 30 S 70 B 100
Building technologists . 20 S 80 B 100
Transport technologists and supervisors 35 B 45 S 20 B 100
Forestry technologists . 100 B 100
Other technologists and technicians . 30 S 70 B 100
Draftsmen. lOS 50 B 40B 100

Administrative personnel (other than
management) :
Middle-level personnel 10 A (10 L ) 45 C 100

(35 DC)
Office workers 10 DC 15 C 70 C 5 100

Commercial personnel (other than manage-
ment):

Merchants:
Wholesalers 5 A 40 DC 40 D 15 D 100
Food retailers 10 DC 15 D 75 D 100
Other traders 5 A 25 DC 40D 30 D 100
Hoteliers, restaurant operators . 30 D 70 D 100
Commercial employees 2A 5 DC 25 D 40D 28 100

• Roman figures Indicate levels; letters Indicate disciplines ;
Levels I and II: higher education (degree and doctorate); A: law and commerce; B: science; C: arts; D: medicine and

pharmacy; X: other forms of training oflevels I and II;
Level III: higher education below degree standard; S: science; DC: law and commerce; E: education; SS: social and

health; L: arts;
Level IV: full secondary education. The distribution by disciPline Is the same as in level V;
Level V: short-term secondarY technical education; A: agriculture; B: Industry; C: administration; D: commerce;

SS: health and social services; X: other forms of training of the same level;
Level VI; Completion of compulsory education.

--1

the working group on vocational training of the Agri
culture Commission of the Fifth Plan." Table 36 gives
some examples from the cross-tabulation used for the
French Fifth Plan.

A similar method was used in Argentina. The educa
tional profile of the new entrants was determined by
the educational profile for each occupation as shown
by population censuses. Thus, for managerial and
administrative workers, the basis of reference is the
25-29 age group of which, in 1960, 30 per cent had
secondary education, 10 per cent technical education
and 18 per cent university education. Since these stan
dards were regarded as being too low, the proportions
for the new entrants were raised to 50, 12 and 26 per
cent respectively, the latter figure being divided equally
between science and engineering, and social sciences.
For clerical and sales workers, the 20-24 age group
served as a guide. The improvements projected for the
new entrants consist in lowering the proportion of

2 Vimont and Dubrulle, op, cit., pp, 902-91 I.
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persons with primary education, with a corresponding
increase in the proportion of those with secondary
education. In view of the development of modern
distribution methods, the difference in the educational
levels of these two groups should, in the view of the
authors of the report concerned, be reduced. A distinc
tion was also made in both groups between those who
require full secondary education and those for whom
the first stage will be sufficient. Some 12 per cent of the
clerical workers had secondary education in 1960, but,
as the study of the age structure in the report showed,
the proportion of persons having secondary education
had been rising - from 8 per cent, in the age group 45
years and over, to 20 per cent in the 20-24 age group.
Since these standards were regarded as too low, it was
decided to double, for the new entrants, the proportion
of persons having full secondary education. In the case
of sales workers, the analysis of the age structure also
revealed an increase in the proportion of people with
secondary education, though a much smaller one than
in the case of clerical workers - from 2.8 per cent,



in the age group 45 and over, to 6.5 per cent in the
20-24 age group. Doubling the latter figure would
mean that, out of the 60 per cent of the new entrants
projected to require a secondary education, about a
quarter would have a school-leaving certificate.3

On the basis of these cross-tabulations, the estimates
of recruitment requirements described earlier can be
expressed in terms of levels and types of training. the
picture which emerges provides the educational system
with some idea of the future distribution of the econ
omy's requirements by categories of training. A policy
of educational guidance based on this picture can then
be prepared. Three further comments are required,
however, in order to give a clear indication of the
limitations of this procedure.

The fact that a certain proportion of recruitments
will in future be made at a given level of full secondary
education does not mean that all enterprises or admin-

3 Organisation for Economic Co-operation and Development,
Education, human resources and development in Argentina (Paris,
1967), pp. 372-380.

istrations will demand that candidates for vacancies
should hold the relevant certificates. It will be sufficient
if they have attained that level, and this they may do
through professional experience or further training
acquired on the job. Hence the promotion of workers
already employed may meet part of the demand.
Consequently, additional assumptions must be made as
to the probable extent of such promotions in future
years.

Moreover, not all young school-Ieavers seek employ
ment. Account must be taken, for example, of the
substantial percentage of girls who complete full secon
dary education courses, take and pass their examina
tions, but subsequently enter no occupation, or do so
only for a very short time.

Lastly, the estimates are subject to further reservations
because of the weaknesses of the cross-tabulations as a
device for transposing jobs into levels and types of
training.

Caution must therefore be exercised in the use of
estimates of recruitment requirements by level and type
of training.
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