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. INTRODUCTION TO- LABOUR FORCE PROJECTION

(Paﬁer prepared by the International Labour Offioe)

1. Information about the Tubure size and composition of jopﬁlatiOn and
lebour force is of fundamental- importance. o governments conﬁemplatlng long—~
term plans for social and econom;c developmentn

2, Bven in countries wherse centrallzed or comprehensive economic and
gsocial planning is nod carried out, such information serves as a basis for
action towards- solutlon or amellorlsatlon of partlcular sconomic. and social
problems which may be antioipated accordlng to the trends 1nd10ated by the
projections, : ’

3. Projections of the total population provide a basis for estimating
future requirements for various categories of goods and services, including
food, elothing, hous ing, transportation, communication, education and health .
facllltles, and so cn. The labour force projections provide estimates of
the future supply, distribution and composition of labour available for the
production of goods and services and, at the same time, the future demand
for jobs, [The latter are therefore.an egsgential preliminary to formulation .
of employment policy. ' | ' S

4. Changes in the @ize and composition of the population and labour
force are key factors in economic development which essentially consists
of raising per Pagita national income, or national productivity in a general--
sense. A nation's ability fto produce is dependent to a great extent on the
size and sklll of 1+s labour force.
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A nation's level of 11v1ng cn the other hand is dependent on its
production in. relatlan to the size and gex-age digtribution of its
total populatlon, Taken together, population and labour force pro-
jectinng provide-a- yital part of the basic information required for
formulating programmes of ecohomic development.

5. This paper ig primarily concerned with some of the technical
and methodological problems of estinating the future labour supply
and to a lesser degree with the problem of estimating the future total
population from which labour is drawn. However, labour. force Pro—.
gectlons are dependent on population projections and are usually - made
in conJunctloﬂ with these, at least in so far as the populatvion.of -
working age is concerned. In this respect;: the labour-force can be
viewed as a function of the size and sex~age composition:of, the
total populatlon and the extent to which each sex-age group.
participates in the economic 1life of the society. The sige: and
sex-age composition of the population can be ascertained more ea81ly
and with greater reliability than the size and composition of the
lakour force.

6. The basic operational procedures in labour force projectinns
~consist of:

(1) asgembling for at least several decades if possible detailed
: :1nformatlon‘ﬁn° o

(1Y the’ 51ze, comp051tlon and - dlstrlbutlon of the total.
‘populstion and the elements of change (fertlllty, e
mortallcy and mlﬂretlon) _Qnd

._Cii) the populatlon c1335111ed as ecoaomlcally actlve at. :

7. the shme dates, i.e. ~ the ‘composition and- dlstrlbu* S

" tion of the labour force by sex-age,’ urban—rural AR
residence, education, marital status, etc. S

””?adetermlnlng the P&St trends?

~l,ﬁ:':determlnlng, it pogsﬁ:ﬂe7 the factorﬂ'a58001ated w1th the :' '
‘Jy'past treﬂds, i. e. the causes of the changeu no%ed in the
“QQpast,_ﬁ_,“ ; . I

(JTPLfTaMng asSUEDtions as o the future course of the trends‘
by assessing the effects of different factors.likely 1o
“oause TFuture ohan@es 1n the trend59

1 Total ponulﬂtlon D“O]QCtanS age. Conly brlefly touched on’

in this paper. For detailed information see United Nations, Methods
for Population Projsctions by Sex and Age, ST/S04/Series A4/No. 25,
New York 1956,




(5) flnally, caloulatlng the changeswhlch these assumptlons 1mp1y.“g
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critical. importance.
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The framlng of hypothe81s regarding future trends is of
Whether stated or not most projections assume-
that thers will be a continuation of the fundamental gocial and

econemic Torces operating in-the country, that there will be no major
national or-international depressions, political upheavals or wars,. -

that there will be no major technical innovations and also, that
there will be no major catastrophic events such as floods or earth-

guakes.

migration. and -patterns of labour:.force participatisn, however, must’
besglearly stated as are any expectations regarding the 1mpact and”
likely prospects of future investments, plans: for congtruction of
plants, . power, communlcatlon and transportatlon fa01lltles, etc.

“S,u

Assumptions regarding future trends in fertility, mortallty,

each pertalnlng to the same tlme span.

The flrst set of data d681red areo

(1)

(i1) .

(1i1)

(iv)

‘a complete count of the populatlon by gex and agear ‘

-total number of blrths per year of each sex,

total number of deaths per year of edch sex by age;

a count of mlgrants, in and out respectlvely, by sex,'

age and economlc characterlstlcs,

dlstrlbutlon of pOpulatlon by'revlon, urban—rural
re51dence, marltal status and educatlonal attalnment,_

and for assesszng future trends 1n fertlllty, it. is-
desirable %o have also information on the average
family size, -age ot marriage, age of mother at birth
of children and the marriage rate.

The second set of data are:*m"

r(i)

(11d)

a2 complete count of the total economlcally active . o

_populatlon by 8ex and age;

females by lndustry, occupatlon and status (employer,1v~-~ '

employee, etc.); and

the distribution of the economically active population

P by sex and by region,: re81dence, marltal status, and
o level: of education. . : :

Ideally, two sets of Jbagic- statlstlcs Should be avallable,-'
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In addition it is desirable t0 have information on: general
~attitudes towards employment, particularly as regards femalesg; the
prevalence of retirement schemes; work and school attendance laws:
the standard of living, levels of income and wealth of population, _
and any information on future investments and plans for construction
of plants, damg, highways, rail lines, schools, hospitals, etc. a1i
of these enter into the framing of assumptions regarding future
trends in the factors affecﬁing population and labour force .changes.

9. 1In most countrles all of the above data sre not available at
least not for more than one date. The initial projection procedures
then consist of filling in the gapslln information either by estimating
the unknowns or by "borrowing" data™, that is, by analogy. The
selection of any particular projection method will be governed by the
purpose of the projeciion, the accuracy and detail desired and, last
but not least, the available data and information at hand.

10. Basic sources for the above statistics include populatiocn
census reports, vital statistics registers, migration reports, house-
hold surveys (labour force sample surveys) and industrial, educational
and other surveys and reports.  Information as to the range :and
distribution of various demographic and economic factors and rates
for model-building purpcses can be obtained from. publications issued . :
by the United Nations and its spe01allsed agencies. :

11. Some of the prellmlnary tasks to be performed prlor to
working out the projections themselves are:

(i) checking the relisbility and internal Coﬁsisténcy of the
available data and where possible adjusting erTors;

(i1) fllllng the gaps in 1nformatlon by various estlmatlon
procedures; -

(1iii) bringing.somé of the sta%istids‘fbrward to the starting
date of the projections; and L

{(iv) choosing the projection end years.?

1 Statlstlcs may be borrowed from other countrles deemed similar
in demographic, economic, sccilo-cultural and geographical aspects to
the borrower country, from regional patterns or from models constructed
for the purposs. .

2 The projections should tie into official development plans
and target dates. It is also preferable to prOJec% in 5 or 10-year
intervals since age data are conventionally shown in standard B—year

age groupings.
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12. The second phase of the projection procedures entails the

projection of the total population. As. previously noted' much depends(:

on the data and information at hand. 4 variety of methods can be\
employed for the projection of the total population.

If no details on births and deaths and on the comp051tlon and
distribution of. the population are available, rough populationm: -
projections may- be derived by simple methods such as extrapolatlon
e.g. arithmetic mean, geometiic mean, parabolic extrapo}atlon, curve=

fitting, -or by applying assumed- annual rates of growth. Annual rates :

of growth are generally: estlmated on the basis of past growth trends-
if. known, otherw1se they may be based on observed rates of the regionh,
or of cerfain.gelected neighbouring counfries, or models. . Another
method is to estimate (or borrow). fertility -and mortality rates, °

compute rates of natural increage and adjust the population- accordlngly

taking into account migration estimales or assumptions.

13... ‘Where some- 1nformatlon exists on the-distribution of popula-‘
tion (geographlc re 1ons, urban-rurel residence and certain socio-
economic categorleuf, and - on the various growth patterns of these
population segments, the totbal vopulation projections may be derived
by applying the different rates of growth to eazch segment or else by -
computlng a welghted- average rate of grewth for all segments comblned,

14. Provded some information on the sex-age comp081t10n of the
population is available, one can estimate the ‘annual nmale ‘and female
births up to the end of the projection period. For each year the .
number of survivors in each sex-age cohort .can be computed by apply= -
ing mortallty rates for each age group and adjusting the result for -

changes in sex~age digtribution due to net migration. If the- 1ﬁforma—-f

7

tion on fertility, mortality end migration is not complete, the 1"8131;63&3“-"

can be estimated or borrowed. The various procedures are mentioned
here only briefly to illustvate the variety of methods and choiocss
of agsumptions to be -made when projecting the total popglatlon from
the basge Vear (usuallj g cenuuﬁ dat a) to =3 fuﬁure year.

15, The thﬂrd phaoe 18 the pro1ect10n of the total labour force.

Here again much depends on the information 2% hand, including the
amount. of detail .it has been possible to give in the total populatlon_
projections. . One of +the most important determinants of the labour - -

force Ddrtlclnatlop rates ofa country -is its age structure. Countrlesf

with high rates are generally those with a high proportion of their
population of working age. This appiies especially to the male :

P LTSN P Sy G )

L Por aetail discussion on methods of extrapclation, see United
Nations Methods of Estlmatlng Total Population for Current Dates
ST/SOA/Serles A/No 0, New York 1952 pp 28-37. s

2 For detail dWSCqulOH of progectlon methodology for total
population, see United Nations, Methods for Population Projection by
Sex and Age ST/S04A/Series A/fo. 25, New York, L1956,
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population whereas the activity rates of females are greatly

influenced by social and culturzl factors. High participation rates -
are also found in agricultural Eoonomies irrespective of the age
distribution of the population. '

The amount of detall which can be given in the labour forcé
projections is governed by the amount of detail presented in the
total population projections and also by the availability of data for
past periods concerning the size and structure of the labour force.
If details by sex and age in the total population projections are
lacking, it is not vossible to show sex-age details for labour force
projections. . In such cases an assumed crude over-all activity rate for
each sex (per cent. of total population of esach.sex economically
active) is applied to the projected total population to derive the
estimated total labour force figures. The crude activity rates
selected for the projection dates: '

(i) could be the same as those shown for the béenchmark date if .
one has reason to assume that the rates will remain stable
(this would not often be the case however); or '

(i1) they can be modified to fit-assumptions mede a8 to the
- future trends in population, particularly in population of
working age.

For example, information on the age structure of the total
population may be lacking but one has already assumed & certain rate
of future growth; this assumption has a corollary concerning the
possible future growth of the working age population.: Particularly -
in countries experiencing rapid declines in mortality and constant
fertility (which probably will be typical in the short-run of the
demographic -trends in most developing areas in Africa), as a2 rule,
the total population will grow faster than the population of working
age. Rapid declines in wmortality affect more pariticularly the popula-
tion groups under age 10 and over age 50 but these provide a relatively
small part of the labour force. In such circumstances the crude
activity rates generally decline. - -

. If the activity rates for certain population segments at a recent
date are known, particularly for the urban and rural segments, one can
take into account the fact that in the future a2 higher proportion of
the population will be found in urban areas where activiity rates are
lower than in rural areas.

1 Fbr.détailed discussion of crude activity rates by region
and country sece United Nations Demographic Aspects of Manpowers  Sex

and Age Patterns of Participation in Economic Activities
ST/S0A/Series A/No. 33, Chapter 11, New York, 1962.
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16. . If one does have information on the age structure of the
total populatlon but no Fflgures on the total labour force, the latter.
can be estimated by apvlying assumed crude activity rates.to the
population .of working age. The working-age crude activity rates are
more stable than the crude activity rates of the total population and
are therefore preferable to the latter. The crude activity rates to
be used  for -the purpose may be borrowed from similar neighbouring -
countries or from the region, or models. The crude activity rates
for the working-age population in Africa 'in 1950 and 1960 were
estimated at 78.1 per cent. and 77-9 per cent. respectively. For
the same  period, the labotr force participation rates for the. total .-
population wers estimated at 44. 5 per cent. and 43.4 per cent. e
respectlvely.l Thus by assuming a crude activity rate of 78 per- cent;.
for the working-age population, one can roughly estlmate “the labour.
force size for the benchmark perlsd : :

In the progectlans of- labour force, the same rate can be applled S
to the projected population of working age at. each future period,
else the rate may be shaded downward in anticipation of changes due
to esconomic developmensv, indusirialisation or urbanisation. This
procedure .implies that the ldbour force will grow at the same (or less,
it shaded) rate of growth as the populatlan of worklng age° R

1?. If one hag Jﬂfommatlan on the sex-age structure of the
total population and also figures of the total labour force by sex
but no informaiion on the ‘sex-age structure of the labour force,; the.
~latter can be estimated. This is done by applying to the -population
agsumed activity rates for each age. One could use rates which are
tYPlle of countries with similar characteristics - demggraphic,
economic, gocig-cultural and geographic - and ‘compute the average
sex-age-specific dctivity retes plus the standard deviation of .each
sexr~gge-specific activity rate for these model countries.  The o
average sex-age-specific rates can then be applied to the respectlve
sex-age cohorts of the total population to derive a first approxima-
tion of the age structure of tThe male and female labour force likely:
to be found “An thig populati-n. The derived figures by age group must

then be.adjusted to agree with -the given totals of the male and female  ﬁf

labour force. ' Thig is accomplished by first computing the difference
between the hyPOuhetlca] (the totals of the age groups for both the

male and female groups separately) and the actual totals for both the.
male and female lzbour force geparately, and using these differences
(hypothetical divided by %ctualg ag a consbtant proportion or weight

of the standard deviation of each sex-age- spe01flc rate. The results
in turn are added or subtraéchted;, =2s the case:may be, from each average.

sex-age-specific rate.  This method will accordlngly alter the averageg";l

1 Computed from data ih!iiLaO.,'International”Labour Réfiew;"':"
Vol. LXXXIII, No. 4, April 1961, Teble Li-A, p. 383.
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sex-age activity rates sc¢ that they generate estimates which lock into
the given totals. By changing the average sex-age-specific rates in
accordance with a percentage of its standard deviation, age groups in
which the variatiosn from country to country is large are adguited more
than the age groups where the range among countries is small,

18. The future patterns of labour force partlclpatlon Tor each
sex-age group must be determined in order to complete the projection of
the total labour force at each future date selected. :

A variety of methods have been used to adjust the benchmark sex-
age-activity rates for expected future changes. Here again much . -
depends on the information at hand pertaining to the present patterns
and past trends in labour force participation rates and the assumptions =
made regarding the future. Assumptions have to be made at least
1mp1101tly regarding migration from rural to urban areas, provisions
concerning retirement, legislation affecting work and school attendance,
and the likely trends in employment opportunities for females, etc.

A1l these may modify the sex—age«Speoific activity rates.?

19, By the method descrlbed in paragraph 17, one could also
construct model labour force part101patlon tables typical of countries
at various stages of development or with selected characteristics, e.g.
ag regards labour force composition, urban-rural distribution or
selected demographic characteristics. -If it is possible to select
groups of countries which appear. t0. be typical of the various siages
of growth or change which your country plans to pass through in =
specified interval of fime, it would be possible to compute, using
the population projections, the expected size and composition of the .
labour force for respective dateg. . Dacking sufficient country coverage
for model construction, one could borrow oubtright the rates of a country
which would closely represent the changed socio-economic and demographic
structure enVLSaged for one's own country at certain future dates. '

The general trend in countrlee underg01ng industrial development
is towards lower activity rates for youth and aged persons, particularly
for the male population. As regards the female population, where the
agricultural sector of ;the cconomy utilises a relatively large amount

For an example of the application of this method, see U.S.
Bureau of Census, The Labor Force of Czechoslovakia, by James N,
Ypsilantis, International Population Statistics Reports, Series P-90,
No. 13, Washington D.C., 1960, pp. 22 and 23.

_ 2 For patterns of labour Torce participation, see United Natioms, -
op. cit., ST/SOA/Serles A/No. 33, New York, 1962.
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of female labour, the ehlft to non~agricultural productlon tends- to
first: reduce the activity rates. The progress of industrialisation
-and urbanisaticn accompanied by longer educational and vooatlonal
training for girls brings about a greater demand for labour and.
relaxatlion of many barriers to women's employment so that a- grow1ng
number of women are drawn into- the labour force in the more advanced
stages of 1nduetrlelleatlona- T :

20. The final and most dlfflcult phasge of labour force PrO— ‘
jections is the determination of the future distribution of the labour
force by industry, occupation and status. These projections call for
a general knowledge of development in the country and some common- ‘
sense judgments on future. trends. They also assume the avellablllty
of detailed- 1nformatlon for the benchmark date and gome hlstorlcal
data. L

_ 21. If the projections are for short'periods, not more‘than[say-
five or ten years, it is generally fairly satisfactory to apply the
benchmark distributions to the future totals. There is frequently very
little significant change in such a short perlod However, where one .
has reason to believe marked changes will occur, due to masgive -~
investments and changes inherent in the development plans, the dig-
trlbutlons muet he altered accordlngly.

22. In projecting the benchmark industrial distribution of the
labour force, the first approximstion to. be made is the dichotomisetion
of the labour force into agricultural and non-agriculture segments, _
for each successive period. Much- depends on the conditions pecullar--
to each country, both as regards the éxtent of employment 1n agri~
culture and the future piane for develoPmente.

23. In geﬂeral the movement of labour out of the agrlculturel
sector is a slow procegs. The proportion of labour engaged in agri-
cultural iﬁduetriee has for most countries in the past declined by
less than I percentage point per year. For example, during the past
50 years, the proportion of labour feorce engaged in agricultural
getivities declined on the average each year approx1mately 0.8 of a
percentage point in the U.S.S8.R.:: 0.7 in Sweden: 0.6 in the U.JSIA.,
France, Japan and Italy and 0.3 1n Mexico and the U.A.R. During this
period, the number of persons engaged in agriculture dropped by
approx1mately 5C per cent. in the U.S.A. and France; 1in Italy, 35 per
cent.: and. in Japan léss ~than 10 per cent. -In Mexico and the U.A.R.
on thi other hand, the agrlcultural labour forece 1ncreased by ?5 per,
cent P :

1 For hlstorlcal eerlee on labour force actlv1t1es by sector for f
these and other countries, see I.L.0., Employment and Economic Growth,
Studies and Reports, N.S. No. 67, Geneva, 1964, pp. 8-10.
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The projected, agrlcultural and nonnagrleultural eectors of the
labour force should therefore make sense, in terms sf the proportional
changes . experienced in the past and also in terms of the future develop-
ment plans and investments of the country in gquestion. Declines of
more than 1.5 percentage polnts ver year in the proportion of labour.
force engaged in agriculture should be viewed with scepticism since
such a figure in .a country with 70 per .cent., of its labour force in
agriculture would represent an expans1on of 5 per cent. per annum in
the non-agricultural labour force.

‘ 24.‘ The nonwagrlcultural sector in turﬂ can be further 81U -
divided into Induetry and Service sectors: .Bstimate of the: growth
of the labour force in either one or the otheér of these dectors is
again . largely dependant on the general developments in the country
and on the size and charactéristics of the industries within each of
these sectors for the past and benchmark periods such trends if
discernible may be extrapolated into the future aﬂd accordingly
modified to take account of planned action For development.

25, Hav1ng obtalned prOJected totals for the Industry and
Service sgedtors, the component industries within each :sector must .
accordingly add up to these control totals for each sector.

On the bagls of present size past growth patterne and relatlon-
ghips, and future plans for development.of specific industries
(manufacturing, mining and guarrying, construction, electricity, gas
and water supply), the industrial subcategories are projected Fforward.
First, projecting known or envisaged changes and secondly, either
through ratio methods or proportionzl distributisn, computing the.
residual industries so that they 211 2dd into the controlled totals
for the Industry sector. Sometimes 1nput~output tables can be used
in this work.

In the same manner, subcategories of the Serv1oe sector (commerce,
trangport, etorage and communications and. public and private services)
are 11kew1se projected forward. Agaln, it must be repeated that much
depends on the specific plans for development or future investments,
the training znd educational programmes in force, and the general
historical size =znd composition of‘the non-agricultural labour ferce.

26. The 1abour force by occupatlan may be progected in a similar
manner as the projection of labour force by industry and in fact way be
tied into such projections through ratio projections. Thus, on the
basis of past trends in the ratio reélationships between I.3.C.0.

Major Group 4 (farmers, fishermen, hunters, loggers and related workers)
and I.8,I1.C. Division O (agriculture, forestry, hunting and flshlag)
future ratios are estimated and applied to the projected I.3.I.C.
Divigion O category to derive the first approximstion estimates of

the number of persons in I.3.C.0. Major Group 4 occupations.
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By similar procedures I1.5.C. O Major Group 5 (miners, quarry '
men and ‘related workers) can be tied into the projected trends for

I.8.I.C. Division 1 (mining and quarrylng) to derive first approxima<
tion progectldns - Other suggested groupings are: I1.8.C. 0. Major Groupj,f

6 {workers in transvort and communicationg occupatlons) and I1,8.I.C. .
Major Division 7 (transport, storage and communications); I.8.C.0.
Major Group 7-8 (craftsmen, production process workers and labourers '

inot elsewhere clagsified) with I.8.I1.0. Major Divigion 2-3

(manufacturing and construction); I.8.0.0. Major Group 9 (service,
sport and recreation) with I.8.I1.C. Major Division 8 (service); '
and I.8.C.0. Major Group 2-3 (clerlcal and sales workers) with
I.8.1.C. Major Division 6 (commerce). The remzining groups,
1.8.¢.0, Major Group O (professional, technical and related workers)
and I.8.C.0, Major Group 1 (admlﬂlstratlve, executive and managerlal

- workers) must he 1ndependently estimated and, in any case, should not

exceed the residual category, e.g. total labour force mlnus I.s8. G O
Major Groups 2 to 9.

Hav1ng thus progected the first approximation of the labour
force by occupation, -each Major Group can accordingly be adjusted
to take accouiit of the future planned output of schools and training
rrogrammes - (graduates and apnrentlces) eoonomlc development plans
and investments, past patterns of- growth and planned expension of
specified establishments, etc. In any case the projections can only -
be viewed as rough apwrox1mat13ns since there is no way of fore~
telling the future changes in occupations which will almost certainly
come about through changes in productive processes, creation of new
occupations (unknown), increased mechanisation, automation, etc,
Where good occupatlonal data exist, more refined methods may be
applied based on detailed analysis of occupational trends.

27. Working with patterns of change by industry (I.8.I.C.)

and by occupation (I.8.0.0.) and the past trends in these patterns
vis-a~-vig the pattern of labour force distribution by class of worker,
one can arrive at some rough approximations of the future digtribution
of labour force in broad clags of worker categories such as:

(i)  employers and own account workers;

(ii) esalaried employees and wage earncrs;
(1ii) family workers;

(iv) others.

On the basis of past changes in establishments' size and owner-
ship trends, these projections can be further modified.

28. It is evident that the projection procedures are neither
mechanical nor mathematical. The projections cannot be viewed as
predictioms Tor projections invelve a certain amount of guessing as
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to future trends and. in any case, - trends are not laws. . The progeoted-
estimates must be viewed only. as statements. of what. the size: and
oompos;tlon of population and labour force is expected to be at
certain specified future dates Jf the assumptlons are confirmed i.e..
if births, deaths, migration. and “patterns of labour force participa-

tion rates, for the different populatlon segments, follow the pattern;o_o

the projectiom maker expected.  In the last analysis,: all progectlons_-
are only as valid as the assumpﬁlons on which they are based. The
methods one uses and the reliability of the results are largely :

dependent on. the kinds and types of data available. With lesg data, S

the procedures are simple: and the results lack detall and are rough ‘
approxlmatlons With more detailed 1nformatlon, more refined .
methodology can be applied. slthough the results, though not lacklng
in detail must neveruheless be viewed as rough spproximstions. - This
paper has attempted to show some of the various methods, simple

and complez, one can use to expand labour force data.

In closing, it -shouid be noted that.projections which show greater
detail than that available. for the benchmark period should always be
treated, with: extreme caution. - in add tion, 1t should also- be noted -
that the reliability of the proJectlons diminish as the progectlons ‘
extend further intc the future. Therefore, the projections should
be continuously revised in the light of new information and of more -
accurate 1nformatlon and , of course, of any unforeseen develOpmeats.

e o wm ww e



