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TEN GELEIDE

Onder de internationale instellingen bekleedt de Interna¬
tionale Arbeidsorganisatie en haar permanent bureau, het Inter¬
nationaal Arbeidsbureau, een enigszins bijzondere plaats. In 1919
opgericht is zij de oudste en eerbiedwaardigste. Vervolgens is
zij nog steeds de enige internationale instelling, die in haar beheer¬
raad en haar algemene vergadering paritair is samengesteld uit
vertegenwoordigers van werknemers, werkgevers en regeringen.

Schetsmatig gezien kan de loop van haar halve eeuw bestaan
ingedeeld worden in twee periodes. In de eerste periode, lopend
van 1919 tot ongeveer 1955, gaat de bekommernis bijna uitslui¬
tend naar de westerse arbeider, die zich precies in deze periode
definitief loswerkt uit de nasleep van de sociale wantoestanden
van de negentiende eeuw. Voor de westerse wereld vormt deze
tijdsspanne de eindfase van een sociale strijd, die meer dan ander¬
halve eeuw heeft geduurd : de werknemer wordt omgeven met
een net van sociale voorzieningen, de arbeidsduur gereglemen¬
teerd, willekeur en misbruiken aan banden gelegd. De I.A.O.
heeft het zijne bijgedragen tot de snelle sociale vooruitgang,
die de westerse wereld alsdan heeft gekend : zo ging van haar
conventies of aanbevelingen een moreel gezag uit, dat onbetwist¬
baar de gedragslijn van overheidsinstanties en ondernemerswe-
reld heeft medebepaald.

Naarmate de kloof tussen arme en rijke klassen binnen de
westerse maatschappij vernauwt, worden steeds meer wetenschaps¬
lui en politieke en syndicale leiders zich bewust van de kloof,
die arme en rijke landen sche;dt. Pas als de koloniale mogendheden
zich één na één uit de Aziatische en Afrikaanse landen terugtrek¬
ken, wordt echter duidelijk hoe arm de nieuwe wereld is, hoe
groot de leegte, die er werd achtergelaten, en hoe breed de kloof
met de oude wereld. Vanaf dit ogenblik richt de hoofdbekom¬
mernis van de I.A.O. zich op het overbruggen van deze kloof
tussen arme en rijke landen. Aan de Antwerpenaar Jef Rens,
gewezen Eerste Adjunct-Directeur-Generaal komt de eer toe deze
wending in sterke mace te hebben gestuwd.

De hulpverlening aan de ontwikkelingslanden stelde de
I.A.O. voor een nieuwe en zware opdracht : zij werd geconfron-
treerd met een sociaal-economische problematiek, die geen gelij-
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kenis had met deze van de hedendaagse oude wereld. Veeleer
was deze problematiek verwant met de vroeg-negentiendeeuwse
toestanden van sommige Europese gewesten, zoals de beide
Vlaanderen : zeer snelle bevolkingsgroei, teloorgang van de tra¬
ditionele ambachtelijke nijverheid, massale open en verdoken
werkloosheid, chronische terugkerende hongersnood, landvlucht,
ongeordende groei van de steden, afwezigheid van een doel¬
gerichte sociaal-economische politiek, onkunde en machteloos¬
heid van de gezagsdragers, passieve lijdzaamheid van de bevol¬
king, analfabetisme, enz.

Met het oog op haar nieuwe taak heeft de I.A.O. op betrek¬
kelijk korte tijd haar inwendige structuren aangepast : de deuren
werden opengegooid voor vertegenwoordigers uit de derde we¬
reld, terwijl deskundigen en navorsers van uiteenlopende disci¬
plines tijdelijk of blijvend de kaders kwamen vervoegen.

De meeste auteurs van de artikelenreeks in dit bijzonder num¬
mer van hctTijdschript voorSocialeWetenschappen behoren tot de laatst¬
genoemde categorie van navorsers en hebben onderzoekswerk
verricht in verband met de sociaal-economische problematiek van
de ontwikkelingslanden, meer bepaald het vraagstuk van de werk¬
gelegenheid en het onderwijs. Alhoewel alle bijdragen in dit
nummer zich scharen rond het centrale thema „werkgelegenheid
en onderwijs”, ligt het niet in de bedoeling een synthetisch over¬
zicht te brengen nopens de verschillende aspecten van dit pro¬
bleem. Bijna alle bijdragen zijn de vrucht van gespecialiseerd
onderzoekingswerk, dat onlangs werd beëindigd, en hebben der¬
halve betrekking op welbepaalde aspecten van het probleem.

De meeste auteurs zijn voor elkaar geen onbekenden, vermits
zij allen werkzaam zijn in hetzelfde domein. Overigens hebben de
meeste onder hen elkaar ontmoet en leren kennen,hetzij in de I.A.O.
te Genève, hetzij in de ontwikkelingslanden, hetzij hier aan de
Gentse Rijksuniversiteit Zij hebben deze reeks bijdragen geschre¬
ven om op hun manier bij te dragen tot de hulde, die de Pro¬
vincies Oost- en West-Vlaanderen op 21 november 1969 zullen
brengen aan de I.A.O. ter gelegenheid van de 50ste verjaardag
van de stichting dezer instelling.

Jef Maton
Namens de werkgroep belast met
de viering van de 50ste verjaar¬
dag van de stichting van de I.A.O.
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THE CONTRIBUTION OF THE ILO TO
THE SECOND DEVELOPMENT DECADE:

ELABORATING AND IMPLEMENTING
A WORLD EMPLOYMENT PROGRAMME^)

by

David R. MORSE
Director - General of ILO

The ILO’s fiftieth anniversary year has been dominated by
two major concerns : on the one hand, a concern with the course
to be followed by national and international action for develop¬
ment as the world stands on the threshold of the Second Develop¬
ment Decade; and on the other, growing out of the first, concern
for the explosive growth of the world’s population (...).

The first Development Decade saw quite substantial economic
progress in the developing countries. But its shortcomings were
very serious.

By far the most disturbing of these is the fact that its social
gains have been negligible for most of the world’s population.
For the peasants, for the landless agricultural workers, for the
millions of inhabitants of the shanty-towns and the slum areas
of the large cities of the developing world — for these categories
of people who constitute the large majority of the population of
developing countries, the Development Decade has brought no
perceptible improvement in incomes and standards of living.
Thus, the most important lesson we have learned from the ex¬
perience of the first Development Decade is that social progress
does not result automatically from economic development :
rather it has to be consciously aimed at as part of an over-all
strategy for development. We must translate this lesson into
effective programmes of action for the Second Decade.

(*) This text is composed of extracts of the discourse of the Director-
General at the International Labour Conference of June 1969. The editors
used the traditional sign (...) to indicate that passages were left out. They
used italics for minor changes, they brought to the the original text.
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On the question of population, I have sometimes been accused
of propounding discredited, alarmist Malthusian theories. This,
of course, I do not accept. I do not see how it is possible to view
with complacency a doubling of the world’s population within
the next thirty to thirty-five years when there is already such a
vast sea of human suffering and misery in the world today.
Surely it is a matter of the utmost urgency, for economic, social
and humanitarian reasons ,to take steps to reduce the „popula¬
tion explosion” to manageable proportions. (...)

Nevertheless, I fully agree that population policies will not
by themselves bring about economic and social progress. Clearly
such policies cannot create wealth and ensure its equitable dis¬
tribution; they cannot be a substitute for vigorous programmes
and policies for economic and social development, which alone
can eliminate the poverty and want that still persist in the world
today after years of national and international effort. Inevitably
they take time and the forthcoming decade will not see any
significant relief for the rising tide of population.

Thus the two conclusions about the strategy for the Second
Development Decade that I would draw are : first that it should
consciously aim to bring about significant improvements in the
standards of living of the millions of poverty-stricken people in
the developing world; and secondly, rhat, even with the most
effective measures of population planning, we must face the reality
that the world’s population will continue to grow rapidly in the
years immediately ahead.

That is why I have proposed that there should be a World
Employment Programme, and that it should occupy a pre-eminent
place in the strategy for the Second Development Decade.
Nobody doubts that if the Second Development Decade is to lead
to far greater and more effective social advancement than did the
first, if it is to cope with the enormous increases in population
that can be expected in the years to come, if it is, in short, to be
anything but a total failure, it is essential that once of its central
goals should be a vast increase in remunerative and productive
employment in the developing world.

Having thus stated the problem I must admit that there is
no easy solution to it; were the solution so easy, it would have
been found long ago. Basically, the massive unemployment and
underemployment are due to the fact that we have not yet learned
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to organise our life on this planet in such a way that all can
contribute to and benefit from efforts to make human existence
something more than a perpetual struggle for survival. The
World Employment Programme should be seen as an attempt
to bring about a better, more humane way of organising pro¬
duction and distributing its benefits throughout the world. It
should in the long run have a significance and an impact on
employment and production in the developing countries compara¬
ble to the revolution which took place in the 1930s in policies
and thinking on unemployment in the industrialised countries.

It was found that, in the conditions prevailing at that time
in the industrialised countries, measures for increasing effective
demand and production were the best method of tackling unem¬
ployment. Sometimes we appear to have become prisoners of
this major discovery; we still seem to think that, in order to provide
adequate employment in the less developed countries, it will
suffice to increase their national product. But it wil not. It is now
clear that the goal of employment creation in these countries must
be an integral element of development policies, in addition to
objectives concerning production; and that a major focus of
national and international development policies must be the
closing of what I would call the “employment gap” as well as
the savings gap and the foreign exchange gap.

I will now briefly discuss essential ingredients of a strategy to
close this gap. There seems to be general agreement on the need
to devote special attention to raising the volume of employment,
and hence the standards of living, of workers and their families
in rural areas to bring them in from the periphery to the main¬
stream of the economic, social and political life of their countries.

The education, training and vocational guidance of young people
are also of fundamental importance in this strategy:. The existence of
millions of young people entering the labour market with little
or no education or training, of large numbers of “educated
unemployed” and of the many in whom education has instilled
values and attitudes which are irrelevant to the world in which
they live and work — all these are manifestations of a tragic
waste of human productive potential and are the source of much
of the frustation, the unrest and the discontent anmong the youth
of the world which we are witnessing today. We must give them
hope for the future and opportunities to acquire the skills and
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the employment that alone can enable them to contribute to the
building of the world of tomorrow in which they, after all, will
have to live. (...)

But it will also be necessary to revise drastically many of
our notions of education, the role it has to fill in society and its
relationship to employment. Next year is being designated as
the International Education Year, and this should provide us
with an opportunity to examine these very fundamental ques¬
tions.

The ILO has often advocated the use of labour-intensive methods
of production. There is sometimes disagreement — or perhaps mis¬
understanding — on this matter. I would make it clear that I do
not advocate the total abandonment of highly modern methods
where these are indispensable for the development of industries
of vital importance for a country’s development strategy.

I am not proposing that employment should be provided at
the expense of economic growth; clearly that would be self-
defeating. But I am proposing that economic growth should not
take place at the expense of wasted opportunities for employment,
and this means that every opportunity should be sought of spread¬
ing available capital more widely, wherever this is feasible and
rational, in order to foster labourintensive industries (...).

I believe that the time has now come for action. We all
know the urgency, the magnitude and complexity of the employ¬
ment problem. Unfortunately, over the years the world has become
too accustomed to poverty and unemployment. Now, however,
we are apparently all convinced of the need to do something
about it, and we have some ideas of the kind of action that has
to be undertaken. But we have now to proceed to put our ideas
and theories into action and into practice. Governments will
have to take a number of very difficult decisions, often including
a complete reappraisal of their economic and social policies, their
policies for investment, for rural development, for industrial
development, for educational and training, so as to orient them
to the expansion of employment. This will make new demands
on the machinery of government and on the wise management
of resources.

Employers will have to support dynamically national em¬
ployment policies by applying techniques, wherever appropriate,
which will enable them to employ more labour.
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Trade unions, for their part, will also have to make an in-
portanr contribution to the success of employment policies,
since they must play a key role in engendering enthusiasm and
support for such policies and in developing constructive popular
attitudes to the very concept of work and of social change.
Moreover, the climate of industrial relations can be a decisive
factor in the level of investment, in the choice of techniques for
industrial production and thus in the over-all level of employ¬
ment. (...)

For the advanced countries, it now is the time to prove not

only by expressions of good intention but by deeds that they
are concerned with the employment situation not only at home
but in all parts of the world. The developing countries need the
help of their more fortunate neighbours. These outstretched
hands must be grasped. The developing countries need financial
and technical assistance, of which at least a large part must be
directed at closing the employment gap. But they expect the more
advanced countries to be aware of their role not only as providers
of aid but also as partners in trade. They expect fair prices for
their raw materials ; they expect to find an outlet for their manufac¬
tured products and raw materials in the markets of all industrialised
countries, both of East and of West. Unless these expectations
are met, I believe that the prospects of any significant improve¬
ment in the world employment situation are very remote indeed.

Finally, it seems to me it is up to us, the organisations of
the international community, to show that we really mean business
with our World Employment Programme. The ILO has to chan¬
nel a large portion of its resources to assisting and advising its
member States in the formulation of policies for the development
of human resources which can lead to the highest possible level
of employment. Already there is a team of experts assisting our
member States in the American region in preparing their plans
and policies for employment; a similar team is being constituted
for Asia, and I am now giving consideration to the arrangements
that would be most appropriate for Africa. We must pursue this
objective, with a single-mindedness of purpose, through research,
through tripartite discussion at our major policy-making and
advisory meetings, through our publications and through our
standard-setting activities. (...)
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The ILO is not, however, the only organisation that will
have responsibility for implementing the Programme. I would
like to underscore and emphasise this point. Just as, at national
governmental administration level, the implementation of employ¬
ment policies goes well beyond the competence and spheres of
interest of ministries of labour, so too, internationally, the ILO
will need the support of the United Nations family as a whole,
and of organisations outside the United Nations system. Repre¬
sentatives of many international and regional organisations have pledged
their support for, and contribution to, the World Employment
Programme. I am most heartened by the co-operation the ILO
is already receiving in this venture from the Inter-American
Development Bank and from UNESCO, the Food and Agriculture
Organisation and other organisations whose technical competence
in fields such as education and rural development is extremely
relevant to the creation and expansion of employment.

The essential condition for the success of this Programme is,
however, that its objectives should be recognised by all the
nations of the world, and by all the organisations of the world
community, as one of the central objectives of the strategy for
development in the next decade. (...)

Let us not now, after thus airing and ventilating this tremen¬
dous problem, sit back mesmerised by the spectre of unemploy¬
ment and population explosion. Let us not adopt an attitude of
just hoping that something will turn up to save the situation,
because that will not happen. So let us harness the same instinct of
self-preservation which now so effectively channels vast amounts of
resources into armaments to meet the common threatofpoverty(...).

Let us make the World Employment Programme a world
programme indeed. Let us ensure the commitment of the nations
of the world and of the international institutions in which they
are represented to a search for the means of raising levels of
employment everywhere. Let us make it the most vivid example
to date of world-wide solidarity for the attainment of social
progress. Above all, let us make it a real exercise for genuine
partnership : partnership between governments, employers and
workers; partnership between the developed and the developing
nations; partnership between the ILO and its member States;
and partnership among all the organisations that make up the
international community.

io



Let us make it possible for future generations to look back
on this great fiftieth anniversary Conference as marking the be¬
ginning of an era — an era when the instincts of solidarity among
the peoples of the world were effectively mobilised in a concerred,
world-wide attack on poverty.

ii



HET TE VERWACHTEN TEKORT AAN
WERKGELEGENHEID IN DE PERIODE

1970-1980 EN ENKELE MOGELIJKHEDEN
OM ER IN TE VOORZIEN

door

Jan TINBERGEN
Universiteit van Rotterdam

Summary — Employment and unemployment over the Second Development Decade,

formulating some measures to reduce the unemployment gap — It would be premature
to present quantitative date with respect to the expected unemployment gap
in the developing regions for the decade 1970-80, because I.L.O. and the
Secretariat of the U.N. are still in the process of drafting plans for this Second
Development Decade. We know, however, that unemployment, both open
and disguised, is already very large at present and is most likely to increase
considerably over DD 2. Given this knowledge, which are some of the essen¬
tial points to be taken into consideration in developing a strategy ? J. Tinber¬
gen stresses, in the first place, the need for accelerating the training of highly
qualified manpower. The expansion of the manufacturing sector should be oriented,
as much as possible, to labour intensive productions. It should be borne in
mind, however, that even a rapid expansion of this sector will have only a
limited impact on employment, because it is very small. Much attention should
be given to the construction sector : not only is it labour-intensive, but benefits
and external economics derived from projects in this branch (inter alia :
decent housing and flood control) are very high. The possibilities of employ¬
ment creation in agriculture are usually underestimated. The development
of new varieties of wheat and rice, for example, may enable the introduction of
multiplecrops and create considerable employment not only in agriculture itself
but also in the ancillary activities (transport and processing). Finally, tech¬
nological research in the area of agriculture and industry should be geared more
and more to the specific problems of developing countries.

De redactie heeft mij verzocht een korte notitie op te stellen
ten aanzien van het tekort aan werkgelegenheid dat voor het
komende decennium kan worden geschat. De opgave is moeilijk
en deze moeilijkheid wordt geïllustreerd door het feit dat het
Internationaal Arbeidsbureau, juist ter gelegenheid van zijn 50-
jarig bestaan, door een grote groep van deskundigen een onder¬
zoek is begonnen over hetzelfde onderwerp. Bovendien wordt
de ontwikkelingsstrategie van de jaren 1971-1980 (het Tweede
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Ontwikkelingsdecennium, of bij afkorting naar de Engelse naam :
DD 2) thans voorbereid in samenwerking tussen o.m. het Inter¬
nationaal Arbeidsbureau en het Secretariaat der Verenigde Naties
en zijn de besprekingen ook juist over het onderwerp werkge¬
legenheid nog niet beëindigd. Ik zal daarom slechts een indruk
kunnen geven van enige der belangrijkste aspecten van het vraag¬
stuk van de werkgelegenheid zonder cijfers die reeds als een
aanvaarde gemeenschappelijke visie op het vraagstuk worden
beschouwd. Dat er althans naar het oordeel van nationale rege¬
ringen en hun adviseurs een ernstig tekort aan werkgelegenheid
bestaat is nauwelijks te betwijfelen. De vijfjarenplannen van India
en Turkije, om er maar twee te noemen, maken daarvan gewag.
Een land als Indonesië heeft een schrikbarend werkgelegenheids¬
probleem. Eigenlijk is het zo in vrijwel alle ontwikkelingslanden
en men behoeft maar rond te kijken in een ministerie of een bank
om te zien hoeveel verborgen werkloosheid overal in de samen¬
leving dezer landen valt waar te nemen.

Er zijn schattingen gemaakt die voor 1980 voor de gezamen¬
lijke ontwikkelingslanden een werkgelegenheidstekort aangeven
dat ca 20 millioen personen hoger ligt dan dat voor 1970. Het is
moeilijk te beoordelen wat een dergelijke schatting precies in¬
houdt.

Een der moeilijkheden bij het vaststellen van de omvang
van het vraagstuk is reeds gelegen in deze zgn. verborgen werkloos¬
heid (disguised unemployment). Een groot aantal der burgers
in de leeftijdsklassen die normaal werken — en willen werken —
wordt bij volkstelling aangemerkt als handelaren. Het verschil
tussen sommige soorten handelaren, bedelaars en werklozen is
niet altijd gemakkelijk vast te stellen. Bij de personen in over¬
heidsdienst zijn er een aantal die van tijd tot tijd iets te doen heb¬
ben. In de landbouw is het begrip werkgelegenheid ook heel
moeilijk een precieze inhoud te geven. Ook ontwikkelde landen
kennen de categorie „medehelpende familieleden”, waarvan moei¬
lijk is vast te stellen hoeveel zij medehelpen. Een duidelijker
aspect is dat van de sei^oemverkgelegenbeid, dat eveneens in de land¬
bouw een grote rol speelt.

Heel in het kort kan men zeggen dat het begrip werkgele¬
genheid pas een duidelijke betekenis krijgt, wanneer het aantal
zelfstandigen kleiner wordt, wanneer de betekenis van de land¬
bouw vermindert en wanneer onder diensten hoofdzakelijk goed



georganiseerde diensten vallen. Het percentage van de werkzame
bevolking dat als zelfstandig werd geregistreerd was in een land
als Duitsland in 1882 nog 28%; in 1968 11%. Het aantal
personen werkzaam in de landbouw is gemiddeld in de ontwik¬
kelingslanden 70%, tegenover ca. 10% in de meest ontwikkelde.

Het behoeft verder wel geen betoog dat het tekort aan werk¬
gelegenheid sterk wordt medebepaald door de groei van de be¬
volking, die reeds nu aanwezig is en zich tussen 1970 en 1980
op de arbeidsmarkt zal aanbieden.

Voor de mogelijkheden van het tewerkstellen van werklozen
(geheel, gedeeltelijk of verborgen) die weinig opleiding hebben
gehad speelt een rol van betekenis dat er een zekere verhouding
bestaat tussen het aantal ongekwalificeerde en het aantal gekwali¬
ficeerde (leidinggevende en technisch goed geschoolde) arbeids¬
krachten. Beoordeeld naar de verhouding die er in het Zweedse
bedrijfsleven bestaat (waarover de beste onderverdeling naar be¬
drijfstakken en tevens naar kwaliteit statistisch beschikbaar is),
zou men voor de internationale bedrijfstakken van de hele wereld
over tweemaal zoveel hooggekwalificeerde krachten moeten be¬
schikken als men er op het ogenblik heeft, wil men alle minder ge-
kw’alificeerden tewerkstellen. Dit betekent dat een grootsscheeps
opleidingsprogram in elk geval tot de noodzakelijke maatregelen
behoort, zelfs wanneer men de verhoudingen in de Zweesde
industrie als niet geheel toonaangevend zou beschouwen voor
wat er in de ontwikkelingslanden moet geschieden.

Uit verschillende ervaringen en becijferingen is wel gebleken
dat men van de industrialisatie niet teveel mag verwachten wat
het scheppen van werkgelegenheid betreft. Het gedeelte van de
beroepsbevolking dat in de industrie werkt is nog maar 5 a 10

procent en een sterke relatieve uitbreiding van de industrie zal
nog niet veel bijdragen tot de totale werkgelegenheid. Dit wordt
nog versterkt door het feit dat industrialisatie gepaard gaat met
het onttrekken van werkkrachten aan het platteland. Daardoor
zal industrialisatie in eerste instantie meestal een netto-toeneming
van de werkgelegenheid van bescheiden afmetingen meebrengen.

Overigens wordt daarmede dan wel een toestand bereikt die
minder verborgen en seizoenwerkloosheid inhoudt, hetgeen op
zichzelf een voordeel is.

Een bijdrage tot de werkgelegenheid zal alleen kunnen wor¬
den geleverd indien men selectief te werk gaat. Daarmee bedoel
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ik dat men zich concentreert op arbeidsintensieve bedrijfstakken.
Als zodanig kunnen worden aangemerkt de kleding- en textiel¬
industrie, althans bepaalde delen daarvan, de leder- en schoen¬
industrie, de industrie van houten meubelen, enkele onderdelen
van de metaalindustrie; ook de glasindustrie. Om dit mogelijk te
maken, moeten dan ook de corresponderende handelspolitieke maat¬
regelen worden genomen, die het de ontwikkelingslanden mogelijk
maken de desbetreffende produkten in de rijkere landen af te zetten.

Voor de werkgelegenheid is voorts van belang uitbreiding
van het bouwbedrijf. Dit is evenzeer een arbeidsintensief bedrijf.
De moeilijkheid van een krachtige uitbreiding is gelegen in de
omstandigheid dat de woningbouw voor bewoners met lage
inkomens geen grote aantrekkelijkheid bezit voor particuliere
ondernemers en voornamelijk op sociale overwegingen zou moe¬
ten worden ter hand genomen. Wellicht zijn bijzondere inter¬
nationale maatregelen hier te verdedigen, op grond van nieuwere
onderzoekingen die hebben aangetoond dat van goede woningen
neveneffekten uitgaan die voor de algemene ontwikkeling van
belang zijn.

Voorts zou b.v. de bouw van betere beschermingen tegen de
nog zo frequente grootscheeps overstromingen, bv. in Aziatische
landen, ook een grotere werkgelegenheid brengen. De voordelen
op langere termijn zijn duidelijk; ook hier is het een onderwerp
dat moeilijk kan worden overgelaten aan particulier initiatief alleen.

Ook binnen de landbouw is het geenszins uitgesloten dat toch
nog bijdragen tot de werkgelegenheid kunnen worden geleverd.
De „groene revolutie”, d.w.z. de ontwikkeling van nieuwe varië¬
teiten der hoofdvoedselgewassen tarwe en rijst, die in de laatste
jaren een groot sukses zijn geweest in een reeks van landen,
opent de mogelijkheid van een groter aantal oogsten per jaar en
daarmee van meer werkgelegenheid, ook voor vervoer en ver¬
werking van het produkt. We hebben hier te maken met een voor¬
beeld van onverwachte gevolgen van technische onderzoekingen die
meer direct gericht zijn op de oplossing van de moeilijkheden
in ontwikkelingslanden. Het is denkbaar en aanbevelenswaardig
dat ook in de naaste toekomst grotere aandacht wordt gegeven
aan onderzoek dat nieuwe produktiemethoden beoogt te vinden
die méér in plaats van minder werkgelegenheid meebrengen;
dat betekent dan uiteraard dat zij besparingen op andere produk-
tiefactoren, zoals kapitaal en natuurgaven meebrengen.
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THE SECTORAL DISTRIBUTION OF
EMPLOYMENT AND THE LEVEL
OF ECONOMIC DEVELOPMENT

by

Richard BLANDY Jef MATON
School of Social Siences Seminarie voor Toegepaste Economie

The Flinders University of South Australia Rijksuniversiteit te Gent

It is a lesson of economic history that the industrialisation of
the new developed countries was accompanied by large scale
movements of labour from the Primary sector (Agriculture and
Mining) to the Secondary (Manufacturing and Construction) and
Tertiary sectors (Utilities, Commerce, Transportation and Servi¬
ces). Similar largescale shifts of labour are taking place in the
course of the industrialisation of today’s underdeveloped countries.
It would appear sensible, some might say trite, to suppose that
these changes in the distribution of labour between sectors are
related to changing levels of economic development, that is,
in terms of the most common measuring yardstick, changes in
Gross Domestic Product per capita.

For our purposes, this is a convenient measure of economic
development, because it is relatively easy to forecast. If we could
find some simple equations to describe the relationships between
the proportions of the population employed in each sector and
the level of per capita GDP, we could use often-available infor¬
mation about expected or planned per capita GDP levels to fore¬
cast in which economic activities the labour force is likely to
be employed. It is useful to know this because a number of prob¬
lems are directly related to the distribution of the labour force
between economic activities. Cities, for example, tend to grow
proportionately to the numbers employed in the Secondary and
Tertiary Sectors. Employment opportunities in Manufacturing,
which remains the key sector in industrialisation, will determine
to a large extent whether the movement of immigrants into
the cities will be absorbed into productive jobs or not. The
occupational structure and the demands by the economy placed
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on the educational system will be partly determined by the distri¬
bution of jobs between economic activities, and so on.

In this paper, we have attempted to formulate a few such
simple mathematical relationships between sectoral employment
and levels of economic development, and have tested the statis¬
tical significance of these relationships.

The dependent variable chosen was the ratio Lj/P, where
I4 is employment in economic sector i, and P is total population.
The independent variable chosen was per capita GDP (Y/P),
although in the last section some additional explanatory variables
have been added, such as per capita investment (K/P), per capita
exports of manufacturing products (Em/P) and of primary prod¬
ucts (Ep/P), and total population itself, P.

The equations are all in log-linear form. For example, the
relationships between Li/P and Y/P are expressed as

log Li/P = ai + bi log Y/P [i]
Log-linear form was chosen because it appeared to be appropriate
and gave the best fit in very similar studies (i).

Estimation of the coefficients of the equations was based
on regression analysis of cross-sectional data : to estimate the
b-coefficients of equations [i] above, for example, we collected
statistics on sectoral employment and per capita income for a
large number of countries and treated the country data as observed
values of Lj/L and Y/P.

In the following sections the results of these regression
analyses are explained and discussed.

1. THE RELATIONSHIPS BETWEEN SECTORAL
DISTRIBUTION OF EMPI.OYMENT AND PER
CAPITA INCOME.

Table i presents the results of the regression analysis with
the log-linear equations log Li/P = aj + bj log Y/P, where i
indicates the economic sector concerned and ranges from i to 8.

(i) We refer to H.B. Chenery’s studies on the sectoral distribution
of output and a study by the OECD on the occupational and educational
structure of the labour force. Chenery’s studies are discussed further in this
paper, the OECD-study is discussed by L. Emmerij, in a subsequent paper
of this volume.
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Table i : Results of the regression analysis relating sectoral employment
Li/P to per capita income Y/P : log Li/P = ai + bi log Y/P.

Sector b-coefficient and
standard error

R2

(1) Agriculture -0.534
(0.053)

0.609

(2) Mining 0.920
(0.277)

0.237

(3) Manufacturing 0.601
(0.061)

0.609

(4) Construction 0.674
(0.042)

0.711

(5) Utilities 0.361
(0.088)

0.241

(6) Commerce 0.530
(0.046)

0.674

(7) Transport 0.584
(0.055)

0.634

(8) Services 0.483
(0.050)

0.578

Except for the sector Mining, the results are statistically significant
at the one per cent level : the standard errors are low and the
coefficients of determination are in almost all cases above 0.600,
which is satisfactory. The number of countries included in the
sample was 68. A full listing of the basic date is given in Table
A of Appendix A.

The b-coefficients represent the elasticities of Li/P with
respect to per capita income : the percentage change in Lj/P per
unit percentage change in Y/P. To give an example : the b-coef-
ficient of the equation log L/P = a + 0.60 log Y/P, pertaining
to the Manufacturing sector (3), implies that a one per cent
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increase in per capita income results in a 0.6 per cent increase
in the proportion of the population employed in manufacturing.

The equations [1] can also be written in the form of growth
rates : if 1 is the (compound) rate of growth of employment in
sector i, p the growth rate of population and y the growth rate
of GDP, then equations [1] imply that

1
_

p = bi (y — p)
or

1 = biy — (1 — b0p [2]

Writing, for example, the log-linear equation referring to

the Manufacturing sector in this form, we obtain the equation,

13 = o.6oy + 0.40P,

telling us that the rate of growth of employment in manufacturing
is equal to 0.6 times the growth rate of output plus 0.4 times the
growth rate of population.

2. EMPLOYMENT FORECASTS BASED ON THE
ESTIMATED ELASTICITIES : AN ILLUSTRATIVE
EXAMPLE WITH LATIN AMERICAN DATA

In this section, the regression coefficients obtained in Table 1,

have been used to project i960 employment data into 1970. The
i960 employment data refer to the Latin American continent and
constitute rough estimates collected by the Economic Commission
for Latin America. In this illustrative example, the target rate
of growth of GDP is assumed to be 4.5 per cent per annum,
and the expected rate of growth of population 2.5 per cent per
annum.

The object of this exercise is threefold : first, to illustrate
how sectoral employment forecasts can be derived on the basis
of planned y and expected p; second, to discuss the margins of
error involved in the forecasts; third, to see how total employment
develops given the assumptions made with respect to y and p
and given the sectoral elasticity coefficients bj.

The calculating procedure can be followed from Table 2.

Column (1) presents the employment data for the base year i960.
The sectoral elasticities bj in column (2) have been taken from
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Table 2 : Forecast of employment growth in Latin America between i960
and 1970. y = 4.5, p = 2.5.

(1)
Employ¬
ment in
1960 (in
millions)

(2)
Elastici¬

ties

(3)
Growth
rate of
employ

ment

(% P-a.)

(4)

Index of
increase
in em¬

ployment
1960-70

(5)
Employ¬
ment in
1970 (in
millions)

(6)
Confidence
limits of

the forecasts

Percentage
deviation
between

forecast and
upper confi¬
dence limit

(in %)
upper
limit

lower
limit

(1) Agriculture 26.60 -0,534 1.43 115 30.59 31.39 29.80 2.6
(2) Mining 0.60 0.920 4.34 153 0.92 1.01 0.82 9.7
(3) Manufacturing 9.37 0.601 3.70 144 13.49 13.87 13.21 2.8
(4) Construction 3.19 0.674 3.86 146 4.66 4.72 4.59 1.3
(5) Utilities 0.70 0.361 3.22 137 0.96 0.99 0.93 3.1
(6) Commerce 5.80 0.530 3.56 142 8.24 8.41 8.06 2.1
(7) Transportation 2.69 0.584 3.67 143 3.85 3.92 3.79 1.8
(8) Services 10.00 0.484 3.47 141 14.05 14.30 13.80 1.4

Total employment
Total labour force
Population

58.95
65.95

199.10

(0.240) (2.74) 130 76.76 78.61 75.00 2.4

Table 1. Knowing the b-coefficients and the values of y and p,
the growth rates of sectoral employment can be derived by the
equations.

h = biy + (1 — bi)p [2]

These sectoral employment growth rates are in column (5).
Culumn (4) gives the corresponding indices of employment
increase over a ten-year period. Multiplying the base year data
of column (1) through these indices, provides us the employment
forecasts for 1970, which are in column (5). Column (6) gives
the upper and lower confidence limits for a 0.95 per cent confidence
interval.

First a word on the confidence limits. The confidence limits
give the extremes between which actual employmem in 1970 is
likely to be situated given our assumed rates of growth of GDP
and population. That is, there are 95 chances out of 100 that
agricultural employment in 1970 will be between 29.8 and 31.4
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million, while the most probable number is 30.6 million, if the
target rate of growth of GDP is achieved and population grows
as expected. It can be seen that, except for the sector Mining,
the confidence interval is quite narrow. One cannot rely too much
on these confidence limits,however,for the following reasons.First,
our assumed growth rates of GDP and population may easily
be wrong. Second, the forecast is concerned with changes over
time, while the estimation of the elasticity coefficients is based
on cross-sectional data. Applying cross-section derived estimates
to the projection of time-series involves an error factor, the impor¬
tance of which we are unable to determine.

Finally, a few words should be said about the forecast of
total employment. If the sectoral employment forecasts of column
(5) are added up, one obtains a total of 76.76 million employed
for 1970. This forecast implies a growth rate of total employment
of 2.74 per cent per annum and an employment elasticity of 0.240.
Two things should be observed. First, the forecast of employment
cannot be regarded as a projection of future demand. The reason
for this is that basic employment data, on which the estimation
of the elasticities is based, do not reflect demand but equilibria
between supply and demand. Hence, the forecasts made by means
of these elasticities must also reflect not the demand for labour
but equilibria between supply and demand. Second, it is worth¬
while noticing that the growth rate of total employment is a
weighted average of sectoral growth rates, with the sectoral
employment data of the base year as weights. Accordingly, the
overall growth rate of employment and the corresponding elas¬
ticity will vary according to the sectoral distribution of employ¬
ment in the base year. Since Agriculture has a big (employment)
base year weight, and since Agricultural employment is expected
to grow slowly, total employment grows more slowly than in
any of the non-Agricultural sectors, and much more slowly than
in Manufacturing.
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3. SECTORAL PRODUCTIVITIES AND LEVELS OF PER
CAPITA INCOME

In his celebrated article, “Patterns of industrial growth”,
H. B. Chenery (i) analysed the relationships between distribution
of output on the one hand, and per capita income and country
size, on the other hand. When the size variable is deleted from
the Chenery model (2), the regression equations constituting
his model can be written as :

log Yi/P = aj + cj log Y/P [3]

where the variable Yj refers to output in sector i, P is population
and Y is GDP. The formal structure of the regression equations [1]
presented in the first section of this paper is identical to the form
of the equations [3] above, the only difference being that our
analysis deals with sectoral employment, Lj, while Chenery’s

model deals with sectoral output, Yj. Estimation of the elasticities
in Chenery’s model was also based on cross-sectional data.
Except for differences in sector classification and sample composi¬
tion, the elasticities in our analysis are directly comparable with
the elasticities in Chenery’s model, the coefficients in Chenery’s

model representing elasticities of output with respect to per
capita income, with our b-coefficients referring to the correspon¬
ding employment elasticities. Table 3 presents in column (1) the
output elasticities as derived from Chenery’s model, while
column (2) gives the corresponding employment elasticities.

The most interesting piece of information of Table 3 is
contained in column (3). The coefficients in that column are
“elasticities of productivity” and have been obtained by sub¬
tracting the employment elasticities from the production elas¬
ticities (3). The productivity elasticities dj indicate the rate of

(1) H. B. Chenery : „Patterns of industrial growth”, American Economic
Review, September i960.

(2) Since the size variable in Chenery’s model is only significantly
different from zero for the manufacturing sector, not much harm is done
to the model by deleting that variable.

(3) The elasticities of productivity with respect to per capita income
are by definition equal to the d-coefficients in the equations.

log Y — log Li = constant + di log Y/P
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Table 3 : Comparison of output and employment elasticities. Calculation
of elasticities of productivity.

Sector
(1)

Output
elasticities,

Ci

(2)
Employment
elasticities,

bi

(3)=(1)—(2)
Elasticities of
productivity,

di

Agriculture 0.474 -0.534 1.008
Mining 0.935 0.920 0.015
Manufacturing 1.441 0.601 0.840
Construction 1.152 0.674 0.478
Transportation 1.288 0.584 0.704
Other Tertiary Activities 1.066 0.495* 0.571

(*) The employment elasticity 0.495 for the sector „Other Tertiary
Activities’” is a weighted average of the elasticities for Utilities. Commerce
and Services with the i960 employment data of Latin America as weights.
Altering the weights would slightly change the employment elasticity con¬
cerned.

change in productivity of sector i per unit rate of change in per
capita income.

Sector-by-sector comparison of these elasticities of produc¬
tivity leads to the following conclusions. As levels of economic
development rise, productivity gains are largest in the Agricultural
sector : a 1 % increase in per capita GDP is accompanied by a
1% increase in agricultural productivity. Next comes the Manufac¬
turing sector with an elasticity coefficient of 0.840. Productivity
increases are relatively moderate in the sectors Transportation
and Other Tertiary Activities and low in the Construction sector.
Little importance should be attached to the very low productivity
elasticity for the sector Mining, because the estimates of both
employment and production elasticities in this sector are unreliable.

Subtracting the equations [2]
log Lt — log P = ai + bi log Y/P

from the corresponding equations (3)
log Yi — log P = a( + ci log Y/P

yields
log Yi — log Li = Constant -f- (ci — bi) log Y/P

Hence,
di = ci — bi
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4. THE INTRODUCTION OF ADDITIONAL
EXPLANATORY VARIABLES

In 1968 Chenery and Taylor published the results of a
second and more extensive study on the sectoral distribution of
output (1). The second study differs from the first, mainly in
three respects. First, time-series data were pooled together with
cross-sectional data, which increased considerably the number of
observations in the sample. Second, the countries were split
into three groups : large countries, small industry-oriented coun¬
tries, and small primary-oriented countries. Third, the number of
explanatory variables was increased from two to six : the varia¬
bles used in the first study were log Y/P and log P; the additional
variables included in the second study were (log Y/P)2, log K/P,
log Em/P and log Ep/P, where K stands for investment, Em for
exports of manufactured goods and Ep for exports of primary
products.

An extensive regression analysis of the same nature could be
performed on employment data. We did not attempt such an
extensive study, however, inter alia because the collection of
time-series data on sectoral employment would have involved
a search for additional data beyond our resources of time and
energy. We did, however, perform some multiple regression
analysis to check whether the inclusion of additional explanatory
variables would substantially improve the results of the single
regression presented in section 1 of this paper. The procedure
followed was simple : we sorted out those countries for which
Chenery and Taylor’s study provided data on K/P, Em/P and
Ep/P and for which our own data were available on the sectoral
distribution of employment. The sample thus obtained included
40 countries, which are listed in Appendix B. On the basis of
this limited sample, we performed multiple regressions with log
Y/P, log P, log K/P, log Em/P and log Ep/P as explanatory
variables.

The variable (log Y/P)2 was tried out, but finally deleted for
two reasons : first, (log Y/P)2 is strongly interrelated with log
Y/P; second, even in long term projections, the expected or

(1) H. B. Chenery and L. Taylor : „Development Patterns : Among
Countries and Over Time”, Review of 'Economics and Statistics, November 1968.
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planned increase in Y/P is so moderate that the growth elasticity
of employment with respect to per capita income remains prac¬
tically unaffected by the adjustment factor (log Y/P)2.

The multiple regression analyses were performed on three
aggregated sectors : a Primary sector (Agriculture and Mining),
a Secondary sector (Manufacturing and Construction) and a
Tertiary sector (Utilities, Commerce, Transportation and Services).

Table 4 : Multiple regression analysis with log Y/P, log P, log Em/P and
log Ep/P as explanatory variables (Sample of 40 countries).
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Explanatory variables included
Regression coefficients of

R’

log Y/P I log P logK/P | log Em/P log Ep/P

Primary Sector
log Y/P -0.606

(0.050)
0.796

log Y/P and log P -0.606 -0.067 0.814
(0.048) (0.036)

All variables -0.620 -0.072 0.190 -0.017 -0.048 0.822
(0.074) (0.048) (0.183) (0.065) (0.090)

Secondary Sector
log Y/P 0.565

(0.062)
0.689

log Y/P and log Em/P 0.307 0.269 0.817
(0.070) (0.053)

log Y/P, log Em/P and log Ep/P 0.235 0.225 -0.112 0.833
(0.068) (0.056) (0.061)

All variables 0.305 -0.013 0.234 0.202 -0.152
(0.070) (0.046) (0.167) (0.059) (0.081) 0.842

Tertiary Sector
log Y/P 0.458

(0.044)
0.738

log Y/P and log Em/P 0.374
(0.062)

0.088 0.763

log Y/P, log Em/P and log Ep/P 0.387 0.057 -0.077 0.773
(0.062) (0.051) (0.055)

All variables 0.388 0.014 0.002 0.058 -0.062 0.773
(0.065) (0.042) (0.042) (0.053) (0.073)



The results of these multiple regression analyses are presented
in Table 4. The presentation of the equations in Table 4 follows
the form of a step-wise regression analysis : we start with the
explanatory variable log Y/P and add, one by one, those additional
variables which prove to increase significantly the coefficient of
determination. The last equation for each sector includes all
explanatory variables, whether significant or not.

Before commenting on the results obtained a preliminary
remark should be made with respect to the magnitude of the
coefficients of determination. It appears that the coefficients of
determination (R12) in Table 4 are generally higher than the R2
obtained for the equations of the same form in Table 1. This is
because of differences in the composition and reduction in size of
the sample, and/or the change in the level of aggregation.

The statistical results of Table 4 can be summarized as follows.
For the Primary sector only the size variable, log P, adds something
to explaining the observed differences between countries in the
ratio of Primary employment to population. The inclusion of
this variable does not affect the magnitude of the regression coef¬
ficient of log Y/P.

For the Secondary sector, the coefficient of determination
is increased considerably by introducing exports of manufactured
and of primary products, successively as explanatory variables.
The inclusion of these variables decreases substantially the regres¬
sion coefficient of the per capita income variable, however. This
is due, inter alia, to the fact that log Y/P and log Em/P are inter¬
correlated, the correlation coefficient between these two variables
being 0.727. In the Tertiary sector, the export variables are again
the only variables that are associated with an increase in R2,
but there the increase is very moderate and the standard errors of
the regression coefficients of log Em/P and log Ep/P are very high.

To conclude, then, only for the Secondary sector does the
inclusion of additional explanatory variables lead to a substantial
improvement of the statistical fit (1).

(1) Like Chenery and Taylor, we also performed multiple regressions
on subsamples of large countries, small industry-oriented and small primary-
oriented countries. Because the number of observations in those samples
was small, the restults obtained were very uneven in quality, so that we thought
it not worthwhile to publish them. Readers particularly interested in the out¬
comes of those regressions, can write to the authors. Seminar of Applied
Economics, Universiteitsstraat 14, Ghent, Belgium.
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APPENDIX A

Table A. :

Economically Active Population, by Sector, Gross Domestic Product per Capita, and Population, for 68 Countries

Country

Economicaly-active Population by I.S.I.C.
Division per 1,000 of Total Population

(Li) G.D.P.
Per

Capita
(U.S. $)

Population
(1,000)

0

Min.

1

Mfr&

2-3

Constr.

4

Utils.

5

Comm.

6

Transp.

7

Serv.

8

Africa
1. Algeria 279 1.2 16.1 9.2 0.60 18.5 6.7 17.0 132 9,444
2. Congo (Leo.) 435 6.1 15.3 12.8 n.a. 6.6 8.2 15.3 91 12,538
3. Gabon 404 16.4 9.2 8.0 0.29 17.8 6.2 15.3 216 458
4. Ghana 235 7.2 35.0 13.3 2.10 55.2 10.2 23.1 204 6,727

5. Ivory Coast 437 0.8 4.2 4.5 1.86 34.2 11.4 11.1 118 3,665

6. Mauritius 104 0.2 40.2 29.1 3.34 27.6 17.3 51.4 270 682
7. Morocco 158 3.4 22.9 4.8 0.70 20.6 6.9 27.7 142 11,626

8. Mozambique 221 0.3 13.7 3.4 n.a. 4.1 2.8 20.3 25 5,700
9. Niger 263 n.a. 1.6 n.a. n.a. 2.3 0.6 2.5 61 2,823

10. South Africa 107 38.3 42.9 17,6 2.44 28.9 13.5 77.6 493 15,822

11. Sudan 405 n.a. 23.5 3.0 n.a. 9.7 3.0 21.7 69 10,263
12. Tunisia 229 3.6 20.8 7.2 0.73 15.9 6.7 21.6 151 3,943
13. U.A.R. (Egypt) 170 0.8 27.1 6.1 1.40 24.3 9.9 51,9 146 25,952



Country

Economicaly-active Population by LS.LC.
Division per 1,000 of Total Population

(Li) G.D.P.
Per

Capita
(U.S. $)

Population
(1,000)

0

Min.

1

Mfrg.

2-3

Constr.

4

Utils.

5

Comm.

6

Transp.

7

Serv.

8

Asia
14. Ceylon
15. India

191
316

1.7
2.1

36.6
41.1

6.8
4.7

0.64
1.45

29.7
17.6

12.6
6.9

58.2
38.3

108
74

8.290
435,512

16. Indonesia 246 0.9 19.4 6.1 0.53 22.9 7.2 32.4 73 95,655

17. Iran 177 1.3 43,5 17.9 0.63 18.9 11.1 34.9 160 18,765

18. Iraq 135 0.6 26.9 12.7 1.78 14.5 14.1 40.2 136 6,343

19. Japan 137 3.3 121.2 30.2 2.43 97.7 28.0 75.8 528 95,899

20. Jordan 81 5.4 19.2 23.5 0.00 18.4 7.0 31.4 204 1.706

21. Nepal 470 0.0 9.8 1.0 0.09 7.0 2.4 11.6 50 8,257

22. Pakistan 240 0.2 26.0 3.7 0.38 15.6 5.5 25.9 79 94,547

23. Philippines 188 0.9 30.6 6.5 0.47 18.5 7.3 33.2 113 27,407

24. Singapore 28 1.1 46.2 17.0 3.89 84.0 34,8 110.1 322 1.446

25. South Korea 186 2.0 24.6 7.0 0.51 31.6 6.0 43.0 124 27,277

26. Taiwan 162 4.9 35,3 6.7 1.67 21.7 11.6 45.8 92 9.240
27. Thailand 430 1.1 17.9 2.6 0.58 30.0 6.3 24.8 84 26,388

Europe
28. Austria 109 7.1 135.8 47.0 4.92 52.1 27.8 86.9 936 7.087

29. Belgium 25 11.0 133.1 29.7 3.32 57.9 26.4 93.3 1.324 9.290

30. Denmark 80 0.8 130.3 32.8 2.81 68.4 32.9 101.1 1.177 4,581

31. Finland 163 1.5 98.9 39.8 4.26 53.4 29.1 68.1 576 4,430

32. France 83 6.8 113.2 34.3 3.91 55.2 22.6 84,1 1,493 46,998

33. Germany, F.R. 55 12.8 182,1 38.6 3.96 67.8 27.6 97.3 1.879 5,430



34. Greece 233 2.6 58.2
35. Iceland 164 n.a. 94.7
36. Ireland 138 3.7 66.5
37. Italy 99 2.9 112.5
38. Netherlands 39 5.3 108.6
39. Norway 77 2.5 100.0
40. Portugal 164 3.0 78.9
41. Spain 159 6.7 84.0
42. Sweden 60 3.2 148.3
43. Switserland 52 1.2 186.4
44. United Kingdom 23 17.0 167,1

North .America
45. Canada 33 6.2 84,6
46. Costa Rica 145 0.8 33.9
47. Cuba 139 1.6 55.7
48. El Salvador 194 0.3 41.2
49. Guatemala 235 0.5 39.8
50. Haiti 430 0.0 25.3
51. Honduras 200 0.9 23.2
52. Jamaica 147 2.8 55.5
53. Mexico 176 4.0 44.5
54. Nicaragua 184 2.6 36.1
55. Panama 147 0.4 24.0
56. Puerto Rico 69 0.6 43.2
57. United States 27 3.1 102.8

South America
58. Argentina 73 2.2 95.8
59. Bolivia 223 14.3 36.4
60. Brazil 165 8.1 28.3

xD 61. Chile 86 11.8 55.4
62. Colombia 175 5.3 39.8
63. Ecuador 186 0.8 48.7

19.9 2.36 31.7 18.3 52.3 412 8.402
41.2 5.41 40.6 35.0 63.1 940 143
26.1 3.85 58.0 20.5 74.0 793 2,818
43.6 3.25 55.3 20.6 56.8 980 50.457
35.2 4.09 58.9 25.2 35.4 1.038 11,480
37.2 3.58 52.2 46.8 72.4 1.326 3,581
26.0 1.64 30.9 14.0 56.7 271 8,826
27.1 2.67 30.1 17.7 53.4 355 30,303
39.4 4.72 58.6 32.3 86.0 1.507 7,480
44.7 4.06 64.6 25.2 89.4 1.532 5,362
28.3 7.13 62.5 34.3 106,1 1.019 50,562

19.9 3.86 72.9 27.1 97.5 1.970 18,928
17.4 3.15 28.9 11.0 50.9 260 1,338
11.1 1.44 39.5 17.7 67.4 245 5.876
13.1 0.68 20.6 6.9 41.9 178 2.511
9.4 0.44 18.7 5.5 24.1 194 2,805
3.0 0.31 18.2 1.9 23.8 85 3,380
6.1 0.41 14.3 4.2 36.7 193 1,893

30.9 1.96 37.3 12.0 82.3 390 1,614
11.7 1.18 30.7 10.2 43.7 335 34,988
10.3 0.82 22.4 7.8 43.8 198 1.541
13.5 1.58 28.9 9.4 63.7 354 1,062
22.1 5.10 39.0 12.3 59.4 550 2,362
25.9 5.57 92.5 19.8 112.4 2.790 189,375

21.2 4.37 45.2 23.9 75.9 573 20,006
8.6 13.49 18.9 7.1 23.1 84 3,012

11.1 n.a. n.a. 15.3 38.5 130 70,967
17.5 2.44 31.2 15.2 70,4 398 7.736
11.5 0.90 17.6 11.2 51.6 204 11,589
11.1 1.07 22.5 10.0 44.2 165 4,317



Country

Economicaly-active Population by I.S.I.C.
Division per 1,000 of Total Population

(Li) G.D.P.
Per

Capita
(U.S. $)

Population
(1,000)

°

Min.

1

Ufa

2-3

Constr.

4

Utils.

5

Comm.

6

Lransp.

7

Serv.

8

64. Guyana 105 10.7 46.4 22.8 1.63 32.3 13.6 51.3 275 567
65. Paraguay 177 0.2 51.5 10.1 0.64 22.0 8.3 56.8 117 1,817
66. Peru 150 6.4 39.7 10.1 0.83 27.2 9.1 46.0 220 10,365

67. Surinam 58 16.1 20.7 6.5 2.33 25.7 5.5 69.1 314 345
68. Venezuela 102 6.1 38.8 16.8 3.34 40.0 14.0 75.1 716 7,612

(i) I.S.I.C. is the International Standard Industrial Classification of All Economics Activities, published by the United Nations. The divisions
are :

o Agriculture, Forestry, Hunting and Fishing.
i Mining and Quarrying.

2-3 Manufacturing.
4 Construction.
5 Electricity, Gas, Water and Sanitary Services (Public Utilities).
6 Commerce.
7 Transport, Storage and Communication.
8 Services.
9 Activities not adequately described (excluded from the table).

The employment data used conform as closely as possible to this classification.
(2) The dates attached to the observations range from 1950 to 1965. Most observations fall within the range 1960-1963, however. Care was

taken to use data on the independent variables centred on the dates attached to the employment data for each country.

Sources : Employment data : Year Book of Labour Statistics, 196 j, International Labour Office, Geneva, 1966. Table 2A
Population data ; Demographic Yearbook, 1969, United Nations, New York, 1964. Table 4.
Income data : Yearbook of National .Accounts Statistics, 1964, United Nations, New York, 1965. Tables 6A and 6B. (Table 6B was used
wherever possible in preference to Table 6A).



APPENDIX B

List of Countries included in the Multiple Regression Analysis

i. Large countries : Argentina, Brazil, Canada, France, Germany,
Italy, India, Japan, Korea, Mexico, Pakistan, Philippines,
Spain, Thailand, United Kingdom and United States.

2. Small primary-oriented countries : Congo, Ceylon, Chile,
Columbia, Costa Rica, Denmark, Ecuador, El Salvador,
Guatemala, Honduras, Iraq and Venezuela.

5. Small industry-oriented countries : Austria, Belgium, Finland,
Greece, Jamaica, Haiti, Netherlands, Norway, Paraguay,
Peru, Portugal and Tunisia.
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OCCUPATIONAL AND EDUCATIONAL
STRUCTURES OF THE LABOUR

FORCE AND LEVELS OF ECONOMIC
DEVELOPMENT

SOME INTERNATIONAL EVIDENCE

by

Louis EMMERIJ
Directorate for Scientific Affairs and Centre for

Educational Research and Innovation, OECD, Paris

This article presents certain results of a large scale study
undertaken by the author, in collaboration with J. P. Jallade

and C. Croner, at the Organisation for Economic Co-operation
and Development (OECD). The full Report is available in
mimeographed form under the title : Occupational and Educational
Structures of the Labour Force and Levels of Economic Development -
Possibilities and Limitations of an International Comparison Approach
(OECD, 1969, ref. no. DAS/EID/69.16). The final version will
be published by the OECD in 1970.

1. INTRODUCTION

The purpose of this study can be described as follows : within
the limitations inherent in international comparisons, to attempt
to identify the forces which govern the evolution of the skill
structure of the labour force and to quantify the impact of each of
these forces. Relevant information was obtained for up to fifty
countries drawn from the latest rounds of Censuses, i.e. for the
years i960 or 1961. The amount of detail in which the data is
available varies according to the country. The number of observa¬
tions (the units of observation are the countries) differs, therefore,
according tot he level of aggregation of the analysis.

The interested reader is referred to the following publications
which also deal, in varying degree of detail and sophistication,
with some of the aspects touched upon in the present article :
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i — P. R. G. Layard and J. C. Saigal : „Educational and
Occupational Characteristics of Manpower : an Inter¬
national Comparison”, British Journal of Industrial Relations,
Vol. IV, July 1966.

2 — M. A. Horowitz, M. Zymelman, I. L. Herrnstadt:
Manpower Requirements for Planning: an International Com¬
parison Approach, Northeastern University, Boston, Decem¬
ber 1966 (2 volumes) (1).

3 — The Educational Structure of the Labour Force: a Statistical
Analysis, Netherlands Economic Institute, Rotterdam, March
1966 (mimeo. pub. No. 37/66).

4 — J. G. Scoville : The Occupational Structure of Employment,
1960-1980, I.L.O., Geneva, August 1966 (mimeographed).

2. SCOPE OF THE STUDY

The bulk of the analysis undertaken in the framework of the
present article concentrates on an attempt to explain changes in
occupational and educational structures of the labour force as
observed in the various countries under review (2). In trying to
explain the observed situation, explanatory variables have frequently
been brought in which are themselves extremely difficult, if not
impossible, to forecast. A distinction has, therefore, to be made
between an attempt to explain the observed situation, and the
usefulness of the established relationships for forecasting purposes.

The three following sections of this paper deal successively
with the occupational structure; with the educational profile of
occupational categories; and finally with the educational structure
of the labour force directly.

(1) Mr. Zymelman has produced two other documents using the same
data : „Productivity, Skills and Education in Manufacturing Industries”,
UNIDO, May 1967 (restricted), and „The Relationship between Produc¬
tivity and the Formal Education of the Labour Force in Manufacturing
Industries”, Center for Studies in Education and Development, Harvard
University, prepared for UNIDO, November 1967 (Preliminary, mimeo¬
graphed).

(2) For a listing of the countries used in the different parts of the analysis,
see Annex 1.
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(i) The occupational structure

In the first instance, the type of relationship examined is of the
following general firm :

Lj/L = F(Z) [2.1]

The dependent variable is, therefore, the percentage of a given
occupation j in the whole economy or in a sector of economic
activity; Z stands for any of the explanatory variables selected to
reflect levels of economic and technological development, again
both on the level of the whole economy as well as on the sector
level. This variable Z will in the following pages take the form
of output per worker (X/L), of gross capital formation per
worker (2 I/L); of a non-monetary indicator of the level of
economic development (In); of energy consumption per worker
(En/L), etc. The variable Z should reflect as much as possible
the different factors that determine the economic and technological
„requirements” for the various occupational categories.

(ii) Qccupation\education relationships

An analogous pattern of analysis as the one outlined above
has also been adopted for the investigation into the observed
differences in the educational profiles of occupational categories.
The first general type of relationship tested is :

L]k/Lj = F(Z) [2.2]

The number of persons with an educational level k in occupation
j as a percentage of the total number of persons in occupation j,
is made a function of the same kind of explanatory variables as
mentioned under (i) above. The second type of relationship
examined is :

L]k/L = F(Z) [2.3]

This time the number of persons with educational level k in
occupation j is taken as a proportion of the total labour force.
The first relationship [2.2.] follows the so-called manpower
approach which—in its methodological chain—first forecasts the
occupational structure and then translates each of the occupational
categories into educational equivalents. The second [2.3] can best
be considered as a weighted occupational category and—while
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giving the same information as [2.2] —will serve to test the
hypothesis that when only certain educational categories within
the occupational groups are taken into account, measurement
errors will tend to diminish and the chances to obtain better
relationships will consequently improve.

Next to the above types of “demand” equations, an attempt
was also made to examine whether the educational supply pattern
can, to any extent, add to the explanation of the observed educa¬
tional profiles of rhe different occupational categories. This is
done by introducing the total stock of people in the labour force
with a level of education (k) which normally corresponds to the
occupational category in question. This variable (Lk/L) has been
examined alone and in combination with the economic and
technological indicators :

Ljk/Lj = F (Lk/L) [2.4]
Ljk/Lj =F(Z,Lk/L) [2.5]

The analysis of the occupation/education relationship is
possible for the whole economy only.

(iii) The educational structure

The educational structure of the labour force has been
examined with the aid of the following relationships which, in
the light of the above description, need no further elaboration:

Lk/L = F (Z) [2.6]
Lk/X = F (Z) [2.7]

This analysis was possible both at the level of the whole economy
and for certain sectors.

In the following sections a few examples will be presented
of some of the results obtained during the investigation of each
of the three broad areas outlined in this section.

3. OCCUPATIONAL STRUCTURES AND ECONOMIC
DEVELOPMENT

In this section attention will be mainly focused around
relationship [2.1] : Lj/L = F (Z). This relationship has been
tested for the whole economy, for the eight one-digit sectors of
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economie activity, as well as for certain manufacturing branches
(at the two-digit level of I.S.I.C.). The unit of observation is
the country; in other words, the occupational categories have been
examined for one economic sector at a time across the countries for
which observations on Lj and Z were available. In this section
some results will be presented of the correlation and regression
analyses carried out for the whole economy, for Manufacturing
and for Services (tables i, 2 and 3). It is in those two latter sectors
that the bulk of highly qualified manpower (HLM) can be found,
and they therefore deserve special attention.

(i) The variables

The dependent variables (occupational categories—the Lfs)
which are presented here are the following (1) : o: professional
and technical workers; 1: executive and managerial personnel;
2: clerical workers; 3: salesworkers; 0-0: engineers, architects and
surveyors; 0-1: chemists, physicists, etc.; 0-2: agronomists, bio¬
logists; o-X: draughtsmen, and science and engineering tech¬
nicians; 1-1: directors, managers and working proprietors;
0-02: engineers alone.

Moreover, at the level of the major occupational groups
o 4- 1 together has also been tested (called here HLM category)
as well as o + 1 + 2+ 3 (the non-manual workers). At the level
of the minor groups, 0-0, 0-1, 0-2 and o-X have been grouped
into an STP (scientific and technical personnel) category.

The different explanatory variables (Z) adopted and presented
in this paper are : output per man (X/L for the whole economy;
Xm/Lm for manufacturing) or GDP per capita (X/P) for Services;
a non-monetary indicator of development (In) (2); energy con¬
sumption per capita (En/P); gross capital formation per worker

(1) The codes refer to those used for the major groups, the minor
groups and the unit groups in I.S.C.O. — International Standard Classification
of Occupations, I.L.O. Geneva, 1958. In the following pages we will frequent¬
ly only refer to these codes, without always giving anew the full name of the
occupational category.

(2) The index used here is the one published by D. H. Niewiaroski ;
“The level of living of nations : meaning and measurement”, in Ustadistica,
Interamerican Statistical Institute, Washington, March 1965. For a critical
review, see W. Beckerman : International Comparisons of Heal Incomes, O.E.C.D.,
1966, p. 22.
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(S I/L) over a period of seven to eight years preceding the Census
year, and the sector share of employment for Manufacturing
(Lm/L) and Services (Ls/L).

This article is not the place to go into a detailed discussion
of the difficulties of measurement, nor of a justification of the
inclusion of the above variables, which moreover would appear
to be rather obvious. A few words on the Niezwiaroski non¬
monetary indicator may be in order, however. The object of this
“level of living” approach is to avoid the purchasing power
problem, and its fundamental postulate is that well-being is
reflected by certain key items in a given nation’s economy. By
selecting appropriate items and giving them suitable weights, an
index can be constructed that provides a direct measure of well¬
being. Since the items chosen are expressed in physical quantities
rather than money values, conversion at dubious exchange rates
is unnecessary, and the troublesome purchasing power problem is
avoided. The basic items selected by Niewiaroski for the construc¬
tion of his index are the following : (i) proportion of labour force
engaged in non-agricultural activities; (ii) number of telephones
per capita; (iii) energy consumption per capita; (iv) steel con¬
sumption per capita ; (v) cement production per capita; (vi) motor

vehicles per capita; (vii) per capita fibre consumption; (viii) pro¬
portion of protein in diet.

It was considered to be of interest to include this indicator
in the study in order to examine how its influence compared with
that of the productivity variable (X/L), in the measurement of
which the exchange rate problem may play a distorting role.
Clearly, for forecasting purposes, the In (non-monetary indicator)
is useless, and from that point of view one can therefore only
hope that X/L will turn out to be at least as important an explana¬
tory variable as In.

(ii) Simple regression analysis - log-linear form

The equation which was used at this stage of the analysis
had rhe following general form :

log Lj/L = a fl- b log (Z) [3.1]

where j stands successively for the occupational categories enu¬
merated above and which can be found back at the left-hand
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Table i : Whole Economy : Occupational Categories (major and minor groups) and Indicators of Economic and
Technological Development : Correlation (r) and Regression Coefficients (b) and Number of Observations (n).

Note : The complete results of the regression analysis are presented in the full OECD Report mentioned above. This remark applies also
to all subsequent tables in this article.

(1)
Output per worker

X/L

(2)
Non-Mon. Index

In

(3)
Energy Input

En/P

(4)
Gross Capit. Form

SI/L

n r b n r b n r b n * b

Major Groups
0 43 0.91 0.66(0.05) 43 0.89 0.84(0.07) 42 0,86 0.38(0.04) 28 0.92 0.51(0.04)

1 42 0.83 0.92(0.10) 42 0.76 1.09(015) 41 0.78 0.52(0.07) 27 0.74 0.60(0.11)

2 42 0.82 0.71(0.08) 42 0.85 0.96(0.09) 41 0.81 — 27 0.75 —
3 42 0.20 0.14(0.11) 42 0.23 0.22(0.15) 41 0.09 — 27 0.32 —
0+1 42 0.93 0.73(0.05) 42 0.88 0.90(0.08) 42 0.85 0.41(0.04) 27 0.93 0.54(0.04)

0+1+2+3 42 0.79 0.48(0.06) 42 0.79 0.62(0.09) 41 0.60 — 27 0.83 —
Minor Groups

0-0 24 0.87 1.06(0.13) 24 0.82 1.29(0.19) 23 0.87 0.66(0.08) 15 0.70 0.78(0.22))

0-1 22 0.79 1.21(0.21) 22 0.70 1.36(0.31) 22 0.81 0.83(0.13) 15 0.62 0.67(0.24)

0-2 26 0.53 0.89(0.29) 26 0.52 1.14(0.39) — — — — — —
0-X 23 0.53 0.64(0.22) 23 0.60 0.98(0.29) 22 0.74 0.55(0.11) 15 0.63 0.73(0.26)

STP 31 0.78 0.98(0.14) 31 0.82 1.33(0.18) 30 0.86 0.66(0.07) 15 0.76 0.84(0.18)

0-02 16 0.85 1.03(0.16) 16 0.82 1.39(0.26) 15 0.87 0.69(0.11) 10 0.75 0.81(0.25)

1-1 25 0.73 0.92(0.18) 25 0.66 1.04(0.25) 24 0.68 0.52(0.12) 17 0.62 0.57(0.19)



Graph i : Whole economy : Professional and Technical workers (Lj/L)
and output per worker (X/L)
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column of tables i, 2 and 3; and Z for X/L, In, En/P, 2 I/L
and Lj/L. These explanatory variables have also been presented
above and can be found back, horizontally, in the top row of the
tables. Table 1 presents some of the results for the whole economy;
table 2 is concerned with Manufacturing, and table 3 with Serv¬
ices. Graphic presentations are shown for occupations o and 1
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Graph z : Whole economy : Administrative, executive and managerial wor¬
kers (Lj/L) and output per worker (X/L)
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and STP for the whole economy; o for Services, and o-o for
Manufacturing; in all cases these occupations have been shown
in relation to X/L (X/P in the case of Services).

Looking first at the correlation coefficients (r) for the whole
economy, as presented in cable i, it becomes clear that the best
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Graph 3 : Whole economy : Scientific and Technical personnel (Lj/L)
and output per worker (X/L)
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overall results are obtained with the productivity variable (X/L),
although the r’s obtained with the other explanatory variables are
quite respectable as well. Thus, the correlations between occupa¬
tional categories and X/L on the one hand, and In on the other,
can be considered for all intents and purposes as equal. It may,
therefore, be concluded that avoiding the exchange rate and the
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Table z : Manufacturing : Occupational Categories (major and minor groups) and Indicators of Economic and Technologi¬
cal Development : Correlation (r) and Regression Coefficients (b) and Number of Observations (n)

(1)
Output per worker

Xm/Lm

(2)
Non-Mon. Index

In

(3)
Gross Capt. Form

S Im/Lm

(4)
Sector Share

Lm/L
n r b n r b n r b n r b

Major Groups
0 30 0.80 1.00(0.14) 35 0.82 1.51(0.19) 11 0.70 — 40 0.67 1.35(0.24)
1 30 0.67 0.59(0.12) 35 0.73 0.99(0.16) 11 0.48 — 40 0.52 0.80(0.21)
2 30 0.79 0.65(0.10) 35 0.85 1.04(0.11) 11 0.69 — 40 0.72 0.97(0.15)
3 30 0.74 0.96(0.17) 35 0.57 0.99(0.25) 11 0.12 — 40 0.44 —
0+1 30 0.80 0.72(0.10) 35 0.84 1.22(0.14) 11 0.80 0.51(0.14) 40 0.66 1.05(0.19)
0+1+2+3 30 0.82 0.69(0.09) 35 0.85 1.08(0.12) 11 0.65 — 40 0.71 —

Minor Groups
0-0 14 0.75 1.39(0.36) 14 0.75 1.74(0.43) 14 0.73
0-1 18 0.13 n.s. 18 0.06 n.s. — — — 20 0.07 —
0-2 — — — — — — — — — — — —
o-x 16 0.50 1.17(0.54) 15 0.48 1.19(0.61) — — — 18 0.66 2.31(0.66)
STP 20 0.65 1.03(0.43) 22 0.50 1.02(0.39) — — — 25 0.63 1.68(0.43)
0-02 10 0.80 0.96(0.25) 12 0.86 1.46(0.31) — — — 12 0.75 1.76(0.42)
1-1 — — — — — — — — — — — —



purchasing power problem through the introduction of a non¬
monetary index of development, has not resulted in a better fit and
additional explanatory power. This is important for those in¬
terested in manpower forecasting; although the future develop¬
ment of labour productivity is not easy to predict, “In” is of
course next to impossible to forecast. Attention must also be
drawn to the excellent performance of the Energy variable (En/P)
with respect to the minor groups, and in particular the STP
category. It also becomes clear that salesworkers (3) are in no way
related to any of the explanatory variables selected. This problem
will be taken up again in the next section, where a possible ex¬
planation of this “outstanding” result will be advanced. Interes¬
tingly enough, the r’s for the minor group 0-0 and for the quite
narrowly defined unit group 0.02 (engineering) are also quite
high (0.87 and 0.85 respectively, with X/L). The STP group as
a whole has a correlation coefficient between 0.79 and 0.86 with
X/L and En/L respectively, which is not unsatisfactory. It has
to be kept in mind, however, that the number of observations
available for the minor occupational groups is less than for the
major groups. Moreover, the data constraints were also very
severe as far as the proxy variable for the capital stock is con¬
cerned (2 I/L).

For the problems under examination, the regression coeffi¬
cients (the b’s) and their standard deviations are more important
than the correlation coefficients. Given the log-linear function
adopted, these b’s are of course readily interpretable elasticity
coefficients of the Lj/L’s with respect to the different explanatory
variables. As to the different major groups, the striking aspect
is the higher b-coefficient for the managerial group (1) as compared
to all the other major groups. In other words, with rising levels
of development the managerial category would have a tendency
to increase relatively faster than the other major groups, including
the professional and technical workers. A glance at graph 2 could
suggest that this high elasticity might be due to a few “suspicious”
countries. This problem of “devient cases” will be dealt with
below. All the b-coefficients of the major groups are statistically
significant, except the one for salesworkers (3) which, decidedly,
is our “béte noire”.

An examination of the b-coefficients of the minor groups
indicate that on the whole the STP categories have higher elasti-
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cities than the major groups, including managerial personnel.
This is in particular the case for the engineering categories (o-o
and 0-02). It would, therefore, appear as if indeed scientific and
technical personnel grows much faster than other HLM as develop¬
ment proceeds. However, again a note of caution has to be
sounded. Not only is the number of observations different, but the
standard deviations attached to the b-coefficients of the minor
groups are much more important than for the major groups, so
that careful interpretation is required. All this indicates that one
will still find importantly different values for the occupational
categories within the same development range. This is corrobo¬
rated by the graphic presentations. At the end of this section this
question will be taken up again.

Turning now to Manufacturing (table 2), it will be noted
that in general the correlation coefficients are lower in this case
as compared to those found at the level of the whole economy.
Two striking features : first of all, the salesworkers this time are
rather well correlated with the explanatory variables and particu¬
larly so with X/L and In. This occupational group appears to be
better and more narrowly defined in this sector and appears to
play an important role in the production process of the Manu¬
facturing industries. The share of this type of labour |which can
be found in Manufacturing is small, however; the bulk is em¬
ployed in Commerce. It is largely this fact—and the definitional
problem of salesworkers in Commerce and in Services—that
makes for the low and statistically non-significant correlation
found for the whole economy (1). Secondly, the non-monetary
indicator (In) is about as well, or better, correlated with the
major groups and with the engineering categories as is output
per worker. It is important to underline the fact that, whereas
the technologists (0-0 and 0-02) do show a definite and significant
relationship with economic and technological development in

(1) The correlation coefficient in Commerce between salesworkers and
sector productivity is -0.52, and is significant at the 5 per cent level. With
growing levels of development the number of salesworkers in Commerce
diminishes, which is a consequence of the growing concentration of retail
trade. The pattern is, however, very heterogeneous across countries, and
it is no doubt because of the large proportion of shopkeepers in the total number
of salesworkers that the results for the whole economy are what they are.
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this sector, this is not at all the case with the so-called pure
scientists (o-i).

The b-coefficients in this sector are, this time, much higher
for the professional and technical workers (o) than for any other
major group; it is exactly unity with respect to the productivity
variable : a one per cent change in Xm/Lm will tend to be accom-

Graph 4 : Manufacturing : Engineers, Architects and Surveyors (Lü/L;)
and sector output per worker (Xj/Lj)
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Table 3 : Services : Occupational Categories (major and minor groups
and Indicators of Economic and Technological Development:
Correlation (r) and Regression Coefficients (b) and Number of
Observations (n)

(1)
GDP per capita

X/P

(2)
Non-Mon. Index

In

(3)
Sector Share

Ls/L
n r b n r b n r b

Major Groups
0 43 0.53 0.18(0.05) 39 0.41 0.18(0.06) 42 0.04 n.s.

1 42 0.43 0.28(0.09) 38 0.26 n.s. 41 0.16 n.s.

2 42 0.26 n.s. 38 0.29 n.s. 41 0.31 0.23(0.11)

3 43 0.13 n.s. 39 0.28 n.s. 42 0.25 n.s.

0+1 42 0.57 0.19(0.05) 38 0.44 0.18(0.06) 42 0.01 n.s.

0+1+2+3 42 0.58 0.16(0.04) 38 0.51 0.16(0.05) 41 0.13 n.s.

Minor Groups
0-0 20 0.63 0.61(0.18) 17 0.62 0.85(0.28) 19 0.30 n.s.

0-1 20 0.41 0.47(0.24) 18 0.46 0.77(0.37) 19 0.11 —
0-2 23 0.25 n.s. 21 0.33 n.s. 22 0.34 —
0-X 20 0.32 n.s. 17 0.40 n.s. 19 0.35 —
STP 27 0.56 0.42(0.12) 24 0.59 0.62(0.18) 26 0.05 —
0-02 15 0.64 0.49(0.16) 12 0.40 n.s. 14 0.44 —
1-1 22 0.39 n.s. 19 0.29 n.s. 22 0.59 1.62(0.50)

panied by a one per cent change in the proportion of professional
and technical workers in the sector, almost twice as high as the
change in the proportion of managerial workers. This is intuitively
acceptable if it is remembered that, according to I.S.C.O., working
proprietors are also classified under the managerial category, and
that these tend to decrease with rising levels of economic develop¬
ment and the growing industrial concentration with which this
is accompanied (1). In general, however, the standard deviations
are higher than for the whole economy; this is particularly
striking for the regression coefficients of the minor groups. For
these latter groups, the relationships definitely cannot be used
for forecasting purposes (see also graph 4).

(1) This seems to point to the fact that the high elasticity for this occu¬
pational category observed in the whole economy, may be due again to some
specific sector like commerce. This will be examined in the full report.
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Graph 5 : Services : Professional and Technical workers (Ly/Lj) and GDP
per Capita (X/P)

Finally, table 5 shows that for the Services sector (sector 8
of I.S.I.C.) both the correlation and the regression coefficients are
relatively low, and that many of them are not significant. GDP per
capita comes out on top, whereas sector share of labour is not
related to the occupational structure at all, which could be ex¬
pected. Interestingly enough, the engineering categories show
again the most respectable correlation coefficients, although the
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Standard errors of the b-coefficients are rather formidable. Graph 5
which relates the per capita GDP to the percentage of professional
and technical workers in this sector indicates an irregular pattern
with countries at the same level of development showing quite
different proportions of professional and technical workers and
vice versa. This may be due to an important extent to the different
educational supply patterns. This will also be taken up again
at the end of this section.

(iii) A multiple regression analysis

The above examples of the quantification of relationships
between the occupational structure and indicators of development
are based on simple correlation and regression analysis. It would
appear of interest to examine if the introduction of more than one
explanatory variable increases the results so far obtained in any
significant manner. In this respect, it is especially X/L and S I/L
which are worth considering. However, the results are dis¬
appointing, and this seems to be mainly due to the high inter¬
correlation between X/L and S I/L. This causes the resulting
regression coefficients to become non-significant. One example
wille suffice. For minor group 0-0, at the level of the whole
economy, the following simple regression equation was calculated
with S I/L as the explanatory variable (cf. table 1) :

log Lo.o/L = —2.78 + 0.78 log (S I/L) t = 0.70 [3.2]
(0.22) n = 15

Adding X/L to the equation and using the same country observa¬
tions, the results are as follows :

log Lo.o/L = —4.04 +1.44 log X/L—0.29 log SI/L R = 0.80
(0.62 (0.49) n = 15

[3-31
The correlation coefficient has gone up from 0.7 to 0.8 by adding
X/L. This, however, has been obtained at the expense of a severe
loss in significance of the regression coefficients. Moreover,
table 1 reminds us of the fact that the results with X/L alone were
much better in alle respects as compared to the outcome of
equations [3.2] and [3.3] (1). The only interesting aspect of

(1) r = 0.87, b = 1.06 (0.13), with 24 observations.
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equation [3.3] is the suggestion of the possibility of substitution
between capital and engineers (cf. the negative regression coeffi¬
cient for SI/L). But the huge standard error attached to the
regression coefficient makes even this aspect highly dubious.

The above example illustrates a general phenomenon : the
different explanatory variables selected cannot fruitfully be com¬
bined in a multiple regression equation. Simple regression analysis,
has to be adhered to.

(iv) Correcting for “deviant cases”

In the preceding calculations use has been made of the
maximum number of available observations. An attempt will now
be made to identify those observations which can be considered
to disturb the “true” relationship between the variables for any
one—or a combination—of the following reasons : classification
errors; errors in measurements; observations which clearly deviate
from the basic pattern because of certain atypical events. More¬
over, in certain cases observations were also taken out because of
their extreme values, which might bias the regression results by
their extreme position in relation to other observations, resulting
in “stretching out” the spread of observation points. A few
examples for the whole economy and for Manufacturing will be
rapidly presented. It would lead too far—in the limits of the
present article—to name and to justify the countries excluded.
Details on that score can be found in the full report.

At the level of the whole economy and in the cases of major
group o and major group 1, seven and six countries were taken
out respectively. Neither the correlation nor the regression coeffi¬
cients changed to any significant extent when the equations were
re-calculated in this way. This is, therefore, against our expecta¬
tions as far as the managerial category is concerned [cf. graph 2

and the relevant discussion in paragraph (ii) above]. The situation
becomes different when the minor groups are considered, still for
the whole economy. The log-linear relationship between minor
group 0-0 and X/L—and taking out six countries—now give
a correlation coefficient of 0.95 instead of 0.87 as shown in
Table 1; the b-coefficient becomes 0.96 (0.08) instead of 1.06
(0.13). For the STP group the correlation coefficient increases
from 0.79 to 0.88 (with n = 24), whereas the regression coefficient
does not change significantly : 0.91 (o.n) instead of 0.98 (0.14).
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In the case of Manufacturing, the exclusion of “deviant
cases” confirms the unitary elasticity for professional and technical
workers with respect to sector productivity, as presented in
table 2. The b-coefficient now becomes 1.06 (o.n) and r increases
from 0.80 to 0.89 (for n = 27), For salesworkers, it will be
recalled, a relatively high r was found, but the b-coefficient looked
suspiciously high (0.96). In the “corrected” version, the regression
coefficient becomes 0.64 (0.16), and r also decreases, from 0.74
to 0.61 (for n = 27). As to the STP group, eliminating two
deviant countries (n = 18), raises r (with respect to productivity)
from 0.65 to 0.85, whereas the b-coefficient becomes more
precise : 1.15 (0.17).

It is, therefore, beyond doubt that the correction for so-
called deviant cases has been successful—and particularly so for
the minor groups—in improving the precision of the estimate,
both for the whole economy and for the Manufacturing industries.

(v) An attempt at sector disaggregation: Manufacturing branches

One of the results of the analysis presented so far has been
that the relationships found between the occupational structure
on the one hand, and the economic indicators on the other are
more systematic and more reliable at the macro-economic level
than on the sector level. In orher words, sector disaggregation
actually made for poorer results (1). An attempt has been made to
examine whether this trend is confirmed at the sub-sector level.
The data available did not permit covering more than two two-
digit branches in Manufacturing : chemical industries (I.S.I.C.
31-32) and basic metals and metal products (I.S.I.C. 34-38). The
number of observations available at this level of analysis is 13 only,
and graphic analysis indicates that the relationship between the
various occupational categories and labour productivity of the
branches is very erratic indeed. Any estimates drawn from such
data would, therefore, yield very poor results.

(1) Although account has to be taken of the improved results when
correcting for deviant cases, as shown in the previous paragraph.
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(vi) Functions with variable elasticity

The preceding analysis has been based entirely on an assump¬
tion of constant elasticities implicit in the adoption of a log-linear
relationship between the variables. It may be argued that it is
unrealistic to assume such an unchanging geometric relationship,
particularly over longer periods of time, and that, for example,
a semi-logarithmic function would be more appropriate to depict
the true relative development between the variables. A non-linear
trend may also be caught by fitting a parabolic function. When it
is felt that some upper limit exists in the growth of certain occupa¬
tions, an asymptote would take account of that. The plain linear
arithmetic function might, of course, also be tried, if one sees any
reason for doing so.

Without exception, these “refinements”, when tried in those
instances considered appropriate, did not give significantly better
results than the log-linear relationship. In actual fact, in most
cases the results obtained were worse in terms of the value of the
correlation coefficients and the significance of the regression
coefficients.

(vii) Tentative and preliminary conclusions

The preceding overview of certain results of the occupational
analysis suggest the following tentative conclusions :

— Output per worker and per capita product are, across the
board, the best explanatory variables of those included in the
analysis. In particular, the non-monetary indicator is, on the
whole, not better related to the occupational structure than X/L.— The introduction of additional explanatory variables into
the regression equation, although frequently improving the cor¬
relation coefficient, makes the estimate higly indeterminate because
of the high standard errors, caused by the high intercorrelation
between most of the independent variables.— The best results were obtained for the whole economy,
both in terms of correlation coefficients and of the significance of
the regression coefficients. These results can even be improved
upon by a careful correction for “deviant” countries. As a mini¬
mum, therefore, the international comparison approach could
serve as a useful macro-economic checking device of national
manpower estimates.
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— The results in Manufacturing, and particularly after cor¬
recting for “deviant” cases, are hopeful as well, although the
problem of the high standard errors of the regression coefficients
begins to loom large. In the other economic sectors the results
are less encouraging, although always interesting.

— Within the range of levels of development of the countries
under review, it would appear as if the log-linear (constant elasti¬
city) function performs best.

— There is no doubt, however, than even if the regression
results are fairly respectable, one can still observe different values
for the occupational categories within rather narrow productivity
ranges (cf. graph i). This is, of course, even clearer in other cases,
like the one depicted in graph 4 and 5 . The final report goes into
the possible explanations for this phenomenon : from classification
and definitional problems, via differences in the production struc¬
ture of the sectors in the various countries to the more interesting
cases of differences in the utilisation pattern of highly qualified
personnel. For example, it may legitimately be asked, in how far
the situation in the Services sector, as shown in graph 5 , has been
caused by educational supply effects in different industrial develop¬
ment contexts. Quite clearly, at the level of aggregation of this
study and with the kind of data used, any interpretation has to
be attempted with extreme care.

4. OCCUPATIONS, EDUCATION AND ECONOMIC
DEVELOPMENT

The previous section was concerned with changes in occupa¬
tional percentages and coefficients according to levels of economic
and technological development. The present section introduces a
new dimension into the analysis in the form of the various levels
of educational attainment associated with the different occupational
categories. This analysis is only possible for the whole economy,
because three-way classifications—occupations by education by
economic sector—are still very rare. However, one of the conclu¬
sions of the previous section was that the international data under
review—and with regard to the occupational distribution of the
labour force—appeared to be most useful at the macro-economic
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level (Table i). This finding enhances, therefore, the interest of
going into more depth precisely at that level of aggregation.

The number of observations available for this kind of analysis
is less than that at our disposal for the occupational analysis.
Nevertheless for most calculations 17 to 25 countries could be
included.

The levels of education alattainment distinguished had to be
few, as will be readily understood. Moreover, they are taken as
cumulative groups : A : university degree; B : complete secondary
education and beyond; C : more than eight years of schooling;
D : eight years of schooling and less. Some results are also present¬
ed concerning the average number of years of schooling embodied
in an occupational category or in the total labour force.

(i) Occupation-Education Eelationship and Economic Indicators

The basic dependent variables in this paragraph are Ljk/Lj
and Ljk/L. The first one stands for the number of people in
occupation j with educational level k as a proportion of the total
number of persons in occupation j. The second variable stands
for the number of people in occupation j with educational level k
as a proportion of the total labour force. The explanatory variables
(Z) retained are output per worker (X/L); the non-monetary index
of Niewiaroski (In), and gross capital formation per worker
(S I/L). The relationships to be tested in this paragraph are,
therefore, the following :

log Ljk/Lj = a + b log (Z) [4.1]
log Ljk/L = a + b log (Z) [4.2]

Because of the smaller number of observations available as
compared with the investigation carried out in section 3, the
changes in occupational categories alone have been examined
again with the aid of equation [3.1], but adopting the same ob¬
servations as for the above two equations. Finally, for comparison
purposes and anticipating on section 6 of this paper, the education
categories have been examined directly :

log Lk/L = a + b log (Z) [4.3]

Table 4 contains some of the results of the correlation and
regression analysis carried out between Ljk/Lj and the three
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Table 4 : Whole Economy : Occupations, Education and Indicators of Economic and Technological Development :
Correlation and Regression Coefficients of the Following Equation : log Ljk/Lj = a + b log(Z).

University Degree
(A)

Compl. Secondary and over
(B)

More than eight years
(Q

Eight years and less
(D)

n r | b n 1 ' 1 b n r b n r b

Major Groups
0 X/L 25 0.28 0.20(0.15) 21 0.42 0.15(10.07) 17 0.40 0.08(0.05) 17 -0.38 -0.40(0.25)

In 25 0.38 0.37(0.19) 21 0.53 0.25(0.09) 17 0.41 0.13(0.07« 17 -0.38 -0.59(0.37)

SI/L 22 0.20 0.12(0.14) 19 0.41 0.12(0.06) 13 0.41 0.06(0.04) 13 -0.42 -0.36(0.23)

1 X/L 25 0.12 0.10(0.17) 21 0.28 0.16(0.12) 17 0.53 0.19(0.08) 17 -0.39 -0.24(0.15)

In 25 0.23 0.25(0.22) 21 0.34 0.25(0.16) 17 0.44 0.23(0.12) 17 -0.33 -0.30(0.22)

SI/L 22 0.37 0.24(0.13) 19 0.42 0.19(0.10) 13 0.68 0.18(0.06) 13 -0.45 -0.24(0.14)

3 X/L 25 0.42 0.59(0.27) 21 0.51 0.78(0.30) 17 0.69 0.64(0.17) 17 -0.63 -0.31(0.10)

In 25 0.41 0.80(0.37) 21 0.44 0.91(0.42) 17 0.61 0.84(0.28) 17 -0.57 -0.42(0.16)

SI/L 22 0.34 0.41(0.26) 19 0.47 0.48(0.21) 13 0.64 0.37(0.14) 13 -0.56 -0.24(0.11)

7/8 X/L 21 0.48 0.95(0.40) 17 0.59 0.70(0.25) 17 -0.36 -0.16(0.10)

In 21 0.39 1.02(0.56) 17 0.52 0.91(0.39) 17 -0.28 -0.18(0.16)

SI/L 19 0.45 0.54(0.26) 13 0.49 0.44(0.24) 13 -0.31 -0.11(0.11)

Minor Groups
STP X/L 19 -0.09 -0.06(0.17) 14 0.42 0.21(0.13)

In 19 -0.09 -0.09(0.24) 14 0.42 0.29(0.18)

SI/L 16 -0.01 -0.01(0.17) 12 0.40 0.18(0.13)

Educational Category
(Lk/L) X/L 25 0.65 0.74(0.18) 21 0.75 0.81(0.16) 17 0.84 0.79(0.13) 17 -0.85 -0.40(0.06)

In 25 0.71 1.09(0.22) 21 0.76 1.09(0.22) 17 0.81 1.12(0.21) 17 -0.86 -0.27(0.04)

SI/L 22 0.57 0.54(0.17) 19 0.73 0.61(0.14) 13 0.76 0.56(0.14) 13 -0.83 -0.23(0.05)



Graph 9 : Whole Economy : Scientific and Technical personnel with com¬
plete secondary education and beyond (Ljk/Lj) and output per
worker (X/L)

explanatory variables respectively. Moreover, the results with
Lk/L as the dependent variable are also shown (last three rows).
One major group which was not included in the occupational
analysis, makes an appearance here (major group 7/8: craftsmen
and production process workers).
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The reason why Ljk/Lj was chosen as one of the dependent
variables has its origin in the fact that it represents one of the
links in the methodological chain of the manpower approach.
It will be recalled that in this approach, after the forecast of the
occupational structure (the Lj/L’s), each of the occupational
categories is converted into educational equivalents (Ljk/Lj’s).
It is, therefore, not without interest to examine whether there are
systematic changes in the proportion of persons holding certain
educational levels within each occupational category at different
levels of economic development. If one would still foster any
illusions in this respect, a glance at the results presented in Table 4
will suffice to make them disappear. The large majority of the
coefficients is non-significant. A few examples of the least un¬
satisfactory results (taken from Table 4) show the point.

For j = 1 and k = C, we obtain :

log Ljk/Lj = 1.17 + 0.18 log (SI/L) t = 0.68 [4.4]
(0.06)

For j = 3 and k = C :

log Ljk/Lj = —0.62 + 0.6410g (X/L) r = 0.69 [4.5]
(0.17)

For j — 7/8 and k = C :

log Ljk/Li = —i-o6 + 0.70 log (X/L) r = 0.59 [4.6]
(0.25)

The results of Table 4 indicate that it is not possible to speak
about a significant statistical relationship between the various
Ljk/Lj’s and levels of economic development. This is also corto-
borated by Graph 9. The ratio under consideration seems to be too
sensitive and too complex to be useful in an international compa¬
rison approach. It might have been expected, at the outset, that at
least for the educationally very heterogeneous occupational cate¬
gories, a somewhat better and systematic relationship would hold.
This is to a limited extent the case for occupational groups 1 and 3
(Table 4). However, for clerical workers (major group 2, not
shown in table) the correlation coefficients are lowest of all.

Table 5 presents the results of the analysis when Ljk/L is
taken as the dependent variable. This ratio can be considered as a
weighted occupational percentage; it gives the same information
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as Ljk/Lj, but has the advantage of being a less “sensitive” ratio
because of the much bigger denominator. Compared with those
of Table 4, the present results are much more interesting from
several points of view. First of all, the correlation coefficients
should be compared with those found for the unweighted occupa¬
tional categories, both in Table 1 and in the last three columns
of Table $ (these last two, calculated with different numbers of
observations, give much the same results which reinforces the
contusions reached in Section 3). Second, the regression coeffi¬
cients in Table 5 should be compared horizontally for each
occupational category in order to identify “preferential educa¬
tional levels”. This aspect of the question will be taken up once
more in the next paragraph, viewed from a slightly different angle.

Turning first to the values of the correlation and the sig¬
nificance of the regression coefficients, it will be noted that the
introduction of educational levels into major group o causes a
fall in r (as compared to Table 1 and last three columns of Table 5)
and makes for less significant b-coefficients. The educational
factor, apparently, introduces an element of rigidity caused, for
example, by the high number of university graduates in this
occupational category in certain low productivity countries
(Greece, Egypt, Japan, Philippines are among them). This is
illustrated in Graph 6. It is of interest to draw attention to the
fact that, when isolating the STP category from the rest of major
group o, excellent results are obtained, particularly when weighting
with “complete secondary and beyond”. (See also Graph 8). The r
is slightly higher as compared to the unweighted STP category.
This finding may point to a disturbing role played in the pro¬
fessional and technical personnel group as a whole by the human¬
ities and social science disciplines, resulting in what have been
called “educational supply effects”. More will be said about this
later in this section. There is one occupational category, it will
be recalled, which was not related to the level of development at
all : major group 3, sales workers. But, as can be seen in Table 5,
this is no longer the case when the level of education is brought
into the picture. The correlation coefficients now become sig¬
nificant, and particularly so with the “more than eight years”
level, although the b-coefficients (whilst still being significant)
have high standard deviations attached to them, which makes
their usefulness for forecasting purposes doubtful. Major group 2
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Table 5 : Whole Economy : Occupations, Education and Indicators of Economic and Technological Development :
Correlation and Regression Coefficients of the Following Equation : log Ljk/L = a + b log(Z)

University Degree

(A)

Complete Secondary
& Over

(B)

More than 8 years

(C)

Eight years and less

(D)

Occupational Group
Alone
(Lj/L)

n r b n r b n r b n * b n r b

Major Groups
0 X/L 25 0.73 0.84(0.17) 21 0.81 0.71(0.12) 17 0.85 0.64(0.10) 17 0.16 0.16(0.26) 25 0.90 0.63(0.06)

In 25 0.79 1.23(0.20) 21 0.87 1.02(0.13) 17 0.85 0.95(0.15) 17 0.16 0.24(0.39) 25 0.90 0.85(0.09)

SI/L 22 0.64 0.61(0.16) 19 0.81 0.57(0.10) 13 0.87 0.51(0.08) 13 0.11 0.09(0.24) 22 0.87 0.48(0.06)
1 X/L 25 0.63 0.80(0.21) 21 0.79 0.91(0.16) 17 0.80 0.95(0.19) 17 0.44 0.52(0.27) 25 0.73 0.70(0.14)

In 25 0.68 1.17(0.27) 21 0.74 1.14(0.24) 17 0,71 1.24(0.32) 17 0.41 0.71(0.41) 25 0.71 0.92(0.19)

SI/L 22 0.68 0.74(0.18) 19 0.78 0.75(0.14) 13 0.75 0.73(0.20) 13 0.30 0.31(0.30) 22 0.63 0.50(0.14)
2 X/L 25 0.28 0.44(0.32) 21 0.62 0.84(0.24) 17 0.91 0.77(0.09) 17 0.30 0.29(0.24) 25 0.79 0.64(0.10)

In 25 0.32 0.69(0.42) 21 0.58 1.05(0.34) 17 0.87 1.09(0.16) 17 0.43 0.60(0.33) 25 0.84 0.92(0.12)

SI/L 22 0.21 0.29(0.30) 19 0.55 0.52(0.19) 13 0.82 0.58(0.12) 13 0.38 0.29(0.22) 22 0.75 0.50(0.10)
3 X/L 25 0.50 0.78(0.28) 21 0.61 0.96(0.29) 17 0.78 0.85(0.18) 17 -0.09 -0.10(0.29) 25 0.23 0.18(0.16)

In 25 0.53 1.11(0.37) 21 0.58 1.23(0.39) 17 0.74 1.21(0.28) 17 -0.04 -0.06(0.42) 25 0.29 0.31(0.21)
SI/L 22 0.44 0.58(0.26) 19 0.60 0.65(0.21) 13 0.68 0.55(0.18) 13 -0.07 -0.06(0.28) 22 0.25 0.17(0.15)

7/8 X/L 21 0.65 1.35(0.37) 17 0.75 1.06(0.24) 17 0.17 0.20(0.30) 21 0.45 0.40(0.18)
In 21 0.61 1.71(0.51) 17 0.73 1.53(0.37) 17 0.26 0.45(0.43) 21 0.58 0.69(0.22)

SI/L 19 0.66 0.87(0.24) 13 0.70 0.76(0.24) 13 0.20 0.21(0.30) 19 0.44 0.33(0.16)

Minor Groups
STP X/L 19 0.76 0.92(0.19) 14 0.85 0.88(0.16) 19 0.82 0.99(0.17)

In 19 0.77 1,35(0.27) 14 0.88 1.27(0.20) 19 0.82 1.43(0.25)

SI/L 16 0.75 0.72(0.17) 12 0.81 0.78(0.18) 16 0.75 0.72(0.17)



Graph 6 : Whole Economy : Professional and Technical workers with
University degree (Ljk/L) and ouput per worker (X/L)

(clerical workers)—which was already fairly satisfactorily related
to levels of development—obtains a remarkable correlation
coefficient (0.91 with X/L) when only those with more than eight
years of schooling” are taken. An analogous remark could be
made concerning major group 1 weighted with educational
group B and C. The important conclusion, therefore, is that
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Graph 7 : Whole Economy : Administrative, Executive and Managerial
workers with colmpete secondary education and beyond (Lj^/L)
and output per worker (X/L)

precisely for those vague and heterogeneous occupational cate¬

gories such as clerical and salesworkers, the introduction of
educational levels (or better, maybe, the exclusion of the “eight
years and less” level) increases significantly the relationship with
levels of development.
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Graph 8 : Whole Economy : Scientific and Technical personnel with com¬
plete secondary education and beyond (Ljt/L) and output per
worker (X/L)

Turning now to the values of the elasticity coefficients, the
pattern is more or less the one to be expected. Within professional
and technical personnel (o), with rising levels of economic and
technological development, the university degree holders increase
relatively more rapidly than those with lower levels of education.
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Within the other occupational categories it is complete secondary
education which grows quickest (although not significantly so)
as compared to the other levels of education. The standard
deviations are high, relatively less iso for educational level C.
On the whole, however, and judging from the last three rows
of Table 4, it would appear as if the three levels of education
distinguished here grow in a rather balanced manner (i.e. at about
the same speed) as the economy develops. Just an additional
remark on these last three columns of Table 4 : the educational
category “eight years and less” which has been rather neglected in
this article, is negatively and very significantly correlated with
all three economic indicators (—0.85 with X/L, for example).
Again at the macro-economic level, this relationship may prove
to be of use.

As observed in the beginning of this section, an analysis was
also carried out by taking the average number of years of schooling
embodied in the different occupational categories or in the total
labour force, as the dependent variable. The best results were
obtained for the total labour force :

log kt = —1.04 +0.56 log (X/L)
(0.12)

log kt = —0.41 + 0.75 log (In)
(0.15)

r = 0.74
n = 20

r = 0.76
n = 20

[5.7]

[5-8]

where kt stands for the average number of years of schooling
of the labour force.

(ii) Educational levels within occupations and the weight of
occupations in the labour force

It has been shown in Section 3 that there exists, in general,
a close relationship between the occupational structure of the
labour force and levels of economic development as reflected in
the values of the indicators selected (for the whole economy). It
is, therefore, not altogether arbitrary to attempt to relate the
educational profile of an occupation directly to the weight of this
occupation in the total labour force. Although bearing in mind
that changes in these weights reflect to a certain extent differences
in development levels the more interesting point to examine is
how the educational profile of an occupational category behaves
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Table 6 : Whole Economy : Educational levels of occupations and the weight of occupations in the labour force :
correlation and regression coefficients of the following equation : log Lj^/L = a -|- b log (Lj/L)

University degree

(A)

Complete secondary and
beyond

(B)

More than eight years

(C)

Eight years and less

(D)

n r b n * b n r b n r b

Major Groups
0 25 0.79 1.29(0.21) 21 0.94 1.27(0.11) 17 0.97 1.15(0.07) 17 0.29 0.47(0.40)

1 25 0.77 1.03(0.18) 21 0.88 0.96(0.12) 17 0.96 1.09(0.08) 17 0.85 0.96(0.15)

2 25 0.56 1.08(0.34) 21 0.69 1.10(0.26) 17 0.93 1.00(0.10) 17 0.75 0.92(0.21)

3 25 0.40 0.79(0.37) 21 0.32 0.58(0.39) 17 0.56 0.75(0.29) 17 0.91 1.23(0.15)

7/8 — — — 21 0.36 0.83(0.50) 17 0.55 0.88(0.35) 17 0.96 1.28(0.10)

Minor Groups
STP 19 0.84 0.83(0.13) 14 0.88 1.04(0.16) — — — — — —



when the latter grows more or less important in the labour
force. The equation through which this is examined is the fol¬
lowing :

log Ljk/L = a + b log (Lj/L) [4.9]

As just implied, the main interest of this analysis lies in the
values of the regression coefficients for the different educational
levels within the same occupational category, rather than in the
correlation coefficients. The analysis is a “horizontal” one (Ta¬
ble 6). Before discussing the results presented in this table, a
preliminary remark must be made. Equation [4.9] is easily inter¬
pretable in terms of the educational profiles of occupational
categories (the Lkj/Lj’s), because of the tautological relationship
existing between the three ratios Ljk/Lj, Ljk/L and Lj/L (*)
a b-coefficient (equation 4.9) of around one means that the pro¬
portion of persons with a given level of education within the
occupational category (Ljk/Lj) has a tendency to remain constant.
An elasticity coefficient superior or inferior to unity indicates,
for the same reason, that the educational level under investigation
has a tendency to rise or to decline in relative terms within the
occupation in question.

Turning now to Table 6, attention will be focussed on the
values of the regression coefficients within the same occupational
category (horizontal analysis). For major group o these coefficients
are above unity for educational levels A, B and C, and more
particularly for A and B. There exists, therefore, a tendency for
the educational profile to centre more and more around complete
secondary and university education, whereas the proportion of
persons with “eight years and less” diminishes, as the occupational
category grows in relative importance.

Within the managerial category (major group 1), all elastici¬
ties are situated around unity, with a very slight peak for the
“more than eight years” level. This confirms, therefore, the fact
that this occupational category remains very heterogeneous as to
its educational profile when its weight in the labour force increases,
which in turn is, grosso modo, related to rising levels of develop¬
ment. In other words, it is not possible to observe a tendency

(•) The tautology is the following : Ljk/Lj = (Ljk/L) (L/Lj)
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towards a more “centred” educational profile for this occupational
group. As has already been mentioned on other occasions, this
is no doubt due to the heterogeneous nature of the managerial
category itself.

An analogous pattern is shown by the clerical workers
(major group 2). There are nevertheless indications that within
this occupational category the educational profile shifts relatively
more towards secondary and university education when the
occupation grows in importance. However, the very large stan¬
dard deviations make this kind of conclusion very tentative indeed.

For sales workers and for craftsmen and production process
workers (major groups 3 and 7/8 respectively), the results shown
in Table 6 suggest that the “eight year and 'ess” educational level
takes a more important place in their educational profiles, when
the weight of these occupational categories m the total labour
force increases. This is not surprising as far as sales workers are
concerned, when it is remembered that this category is not related
at all with levels of development (Table 1), but that it is when only
those sales workers with more than eight years of schooling are
taken into account (Table 5). In most developing countries im¬
portant numbers of “sales workers” (this group also includes
such “occupations” as street vendors) can be found in the towns

among chose migrated from rural areas. The relatively important
number of developing countries in our “sample” explains the
above results. As to che production process workers (7/8) who,
as will be recalled, are not correlated with development indicators
either (Table 5, last three columns), the results shown in Table 6
are to no small extent due to the fact that in the earlier stages of
development emphasis is on the quantitative extension of this
category, and only later—when the rural reserves are drying up—
on its qualitative development.

Finally, the STP group shows a tendency to centre its educa¬
tional profile around complete secondary education rather more
rapidly than around university education. The difference is not
significant, however.

(iii) Educational levels within occupations and “educational supply”
So far in this article, the discussion has been exclusively

“demand oriented”. What is meant by this is that economic and
technological indicators have been selected, quantified and used

65



as explanatory variables with respect to the occupational per¬
centage distribution (weighted and unweighted) and to the
educational profiles of occupational categories (Ljk/Lj). Ob¬
viously, all these variables themselves are the result of the inter¬
play between demand and supply relationships and as such it is
difficult to speak about a demand relationship without mentioning
the difficulty of the “identification” problem. Within the limita¬
tions of the present study, it is not possible to tackle this problem
in any detail, although it is imperative to draw attention to it.

With these limitations in mind, it is the purpose of this
paragraph to examine whether differences in “educational supply”
of qualified personnel are reflected in the amount of education
embodied in the various occupational categories. It can indeed
be expected that the relative rates of educational and of economic-
technological expansion patterns in the different countries result
in differences in the educational profiles of occupational categories.
Unless “educational supply” has always and everywhere been in
perfect harmony with economic and technological “demand”,
it can therefore be expected that “educational supply” has an
independent, explanatory role to play in the subject under con¬
sideration. It would have been desirable to examine relative salary
differentials in this respect. This, obviously, has not been possible
given the scope and country coverage of this study. Moreover,
“shortages” and surpluses” of certain types of qualified personnel
are not necessarily reflected fully in the salary levels, especially
not in developing countries which form the majority of the
observations available. It is therefore not without interest to
examine this aspect—as the others in this study—in “real” terms.
The question we will address ourselves to in this paragraph is :
how do graduates and schoolleavers distribute themselves among
occupational categories when educational systems develop ? In
line with the remarks made above, it is our contention that the
occupation-education matrix already contains sufficient informa¬
tion to obtain a first approximation to the problem. The occupa¬
tional and, particularly, the educational detail of the matrix
available for this study is very crude indeed. However this may
be, and even if it is not possible to go very far in the present
analysis, the question concerning the impact of educational ex¬
pansion on the occupational choice of graduates and school¬
leavers is a valid one and needs further investigation.
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“Educational supply” in a country has been approximated
by taking the total proportion of people in the labour force with
a given level of education (Lk/L). This proportion reflects, and
is the outcome of, the educational history of a country during the
past forty to fifty years. I would have been preferable to take the
stock of educated persons in the total population, but this was
not possible. The equations tested are the following :

log Ljk/L = a + b log (Lk/L) [4.10]
log Lik/Lj = a + b log (Lk/L) [4.11]

Of these, only some results of (4.10) will be presented here.
Table 7 presents the outcome of the regression analysis for several
occupational categories with “university degree” and “complete
secondary and beyond”.

Whereas in the previous paragraph (Table 6), the analysis
was “horizontal” by looking at relative changes in the different
educational levels within the same occupational category as the
latter grows in importance, this time (Table 7) the analysis is
“vertical” by examining how the same educational level, as it
develops, distributes itself among the various occupational
categories.

Table 7 indicates that the total supply of university degree
holders—insofar as this is caught in our variable—is highly

Table 7 : Whole Economy : Educational levels of occupations and “educat¬
ional supply” : correlation and regression coefficients of the follow¬
ing equation : log Ljk/L = a + b log Lk/L

University degree
(A)

Complete secondary
and beyond (B)

n r b n r b

Major groups
0 25 0.97 0.99(0.05) 21 0.90 0.73(0.08)
1 25 0.87 0.98(0.12) 21 0.88 0.95(0.12)
2 25 0.80 1.12(0.17) 21 0.91 1.13(0.12)
3 25 0.81 1.11(0.17) 21 0.86 1.26(0.17)

7/8 — — — 21 0.89 1.73(0.21)

Minor groups
STP 19 0.92 1.04(0.11) 14 0.76 0.70(0.17)
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correlated with the number of graduates in each of the occupational
categories. According to the regression coefficients, the more
university graduates are available the more they can be found in
all the non-manual occupational categories. All elasticities are
around unity; the higher elasticity coefficients for clerical and
sales workers have to be jugded in the light of the equally higher
standard deviations.

As to the educational level “complete secondary and beyond”
the correlation coefficients are quite high again. It is only the
STP group for which a higher r was found when related to the
economic indicator X/L. It is probably not a coincidence that this
more narrowly defined occupational group appears to be better
correlated to levels of economic development than to “educational
supply”. Contrary to the pattern observed for university graduates
alone, there is here a distinct difference between the value of the
regression coefficients for groups o, STP and to a lesser extent i,
on the one hand, and the “lower” categories—(2, 3 and particu¬
larly 7/8)—on the other. As more persons who have completed
secondary education become available, the more they tend to go
into those “lower” occupational categories. This corroborates
the phenomenon of “upgrading of jobs” through educational
supply effects.

This is also confirmed when, instead of educational levels,
the average number of years of schooling (k) is taken :

for j = sales workers and t = whole economy :

log kj = 0.05 + 0.99 log kt r = 0.96 [4.12]
(0.07) n = 20

for j = farmers and t = whole economy :

log kj = —0.50 + 1.45 log kt r = 0.99 [4.13]
(0.06) n = 20

(iv) Educational levels witbin occupations', economic indicators and
“educational supply”

Finally, it would be tempting to combine the various ex¬
planatory variables used individually and successively in the
foregoing paragraphs. For example :
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log Ljk/L = a + b log Lk/L + c log Z [4.14]

and

log Ljk/Lj = a + b log Lk/L + c log Lj/L [4.15]

The rationale of equation [4.14] is to combine the economic
“pull” factors and the educational push” factors in order to
examine their respective and relative impacts on the changes
observed in the educational profiles of the different occupational
categories.

Equation [4.15] can be described as follows : the educational
profile of an occupational category is clearly influenced by the
importance of that occupation in the labour force and by the
number of people available with different levels of education, or,
in other words, by economic requirements and social demand.
If these two developments are known for the future, the above
relationship might be helpful in deducing their consequences on
the educational profile of occupations, and thus on the occupa¬
tional choice of graduates and schoolleavers.

Clearly, the above equations are difficult to interpret, because
of the interdependencies and the interactions existing among the
variables. Some preliminary and tentative results suggest that, as
far as changes observed in the number of university graduates in
occupational categoties o, 1 and STP are concerned, about 70 per
cent would be due to educational supply effects and 30 per cent
to economic requirements. This needs careful checking and the
results will be presented in the final report. However, it must
already be stressed that these tentative conclusions concerning
the predominance of educational shifts over pure occupational
shifts confirms research undertaken on the national level on a
time series basis (1).

(vi) Tentative and preliminary conclusions

The tentative conclusions reached at the end of Section 3
have been confirmed in the present section as far as the whole
economy is concerned. A certain number of further preliminary
conclusions suggest themselves :

(1) See J. Folger and C. Nam : “Trends in education in relation to

occupational structure”, Sociology of Education, Vol. 38, 1964.
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(a) there are no statistically significant relationships between the
educational profiles of occupations (Ljk/Lj) and levels of
development ;

(b) the (educationally) weighted occupational percentages (Ljk/L)
of the professional and technical personnel category (major
group o) have on the whole lower correlation and less signifi¬
cant regression coefficients than the unweighted occupational
percentage. However, this is not the case with the STP
category;

(c) moreover, precisely for these very heterogeneous occupational
categories such as clerical and sales workers, the introduction
of educational levels (or better, the exclusion of those with
eight or less years of schooling) increases very significantly the
relationship with levels of development. This is, therefore,
useful supplementary information to the findings that came
out of the occupational analysis;

(d) the proportion of persons in the total labour force with eight
or less years of schooling is negatively and very significantly
related to output per worker (r = —0.85);

(e) a certain amount of insight has been gained in the “educa¬
tional behaviour” of occupational categories when they grow
in relative importance;

(f) “educational supply” seems to play an important, independent
role in the explanation of the amount of education associated
with occupations. As more university graduates become
available, the more they can be found in all occupational
categories. As more people with complete secondary education
become available, the more they go into the “lower” occupa¬
tional categories;

(g) very tentatively, it could be advanced that educational changes
within occupations are due 70 per cent to educational supply
effects, and 30 per cent to economic and technological
requirements.

5. EDUCATIONAL STRUCTURES OF THE LABOUR
FORCE AND ECONOMIC DEVELOPMENT

The final purpose of the manpower approach is to indicate
the minimum educational expansion requirements—particularly
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at the higher steps of the educational ladder—in the light of
future economic and technological development perspectives.
The analyses concerning occupational shifts and concerning
changes in the amount of education associated with occupational
categories are undertaken with this purpose in mind. Because of
the uncertainties involved in each of the steps of the two-stage
approach (first forecasting the occupational structure, and then
converting the occupations into educational equivalents), the
one-stage approach (forecasting directly the educational structure
of the labour force) is sometimes advocated and actually applied.
This article is not the place to go into the advantages and dis¬
advantages of this “short-cut”. In this section, we will simply pre¬
sent a few of the results concerning the relationship between the
educational structure of the labour force on the one hand, and
economic and technological indicators on the other. This analysis
is, therefore, the equivalent, for the eaucational structure, of
Section 3, which was concerned with the occupational structure.

It must be noted at the outset, however, that the independent
role played by “educational supply”, as suggested in the previous
section, should prevent us from expecting too much from the
present analysis.

The educational levels distinguished are the same as those
set out in Section 4, i.e. A, B, C and D. The economic sectors
selected for this article are the same as those presented in Section 3,
i.e. manufacturing, services and the whole economy (these last
results were already shown in the last three rows of Table 4). The
economic and technological indicators (Z) retained have been
presented in previous sections of this article. They are sector and
total output per worker (Xj/L, and X/L); GDP per capita (X/P);
energy consumption per capita (En/P); and the non-monetary
indicator (In). Moreover, for the whole economy, gross capital
formation per worker (S I/L) has been added again.

The dependent variables have been expressed in two ways
in analogy with, and for the same reasons as, those adopted for
the educational profile of occupational categories (1). One ex¬
presses the number of persons with a given level of education in
an economic sector as a proportion of the labour force in that

(1) It will be recalled that we adopted both Lj^/Lj and Ljk/L as depen¬
dent variables.
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sector (Ljk/Lj); and the other does this as a proportion of the
total labour force (Lik/L). The following two equations have,
therefore, been tested :

log Lik/Li = a + b log (Z) [5.1]
log Lik/L = a + b log (Z) [5.2]

The results can be found in Table 8 and in Graphs 10, n and 12.

As for equation [5.1], the only significant correlation coefficients
in Manufacturing and Services (see upper half of the table) are
obtained with educational categories “more than eight years”
and “eight years and less” (1). In Manufacturing, sector pro¬
ductivity is doing somewhat better than the other explanatory
variables, whereas in Services the non-monetary index comes out
on top of GDP per capita. The regression (elasticity) coefficients
are substantially lower in services than in manufacturing, but most
of them are plagued with very important standard deviations.
Apart from the cleavage at eight years or less, noted above, these
results are on the whole negative.

In the lower part of Table 8 the results are shown with
Lik/L as the dependent variable; the outcome of the calculations
for the whole economy are reproduced as well. The correlation
coefficients are fair, in particular for services where In comes out
better than X/P. In manufacturing as well, the non-monetary
indicators (both In and En/P) perform somewhat better than
output per worker (Xj/L;). The correlation increases as the educa¬
tional category becomes wider. Also in view of the low precision
of the regression coefficients, these relationships can only be used
with extreme care, especially for the higher and more narrowly
defined educational categories. The coefficients for the “eight
years and less” category are all non-significant, except for the
whole economy where quite good results are obtained, as was
already mentioned in the previous section. All in all, the results
obtained are very meagre. This leads us to an examination of the
graphs in order to see whether they can throw some light on
these erratic findings, and whether they can help us in identifying
those countries that deviate clearly from the general trend.

(1) As can be noted in the table, the number of observations available
for the sector analysis becomes often very small indeed.
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Table8 : Educational Categories and Indicators Economic and Technological Development in Manufacturing, Services
and Whole Economy : Correlation and Regression Coefficients

University Degree

(A)

Complete Secondary and
Beyond

(B)

More than 8 years

(C)

Eight years and less

(D)

n r b n j r | b n r b n r b

Res lltS of t ie equation ic g Lik/JJ = a -F b log (Z)

Manufacturing Xi/Li 18 0.56 0.63(0.23) 13 0.61 0.90(0.36) 10 0.84 0.81(0.19) 10 -0.79 -0.29(0.08)
In 18 0.46 0.63(0.30) 13 0.59 1.00(0.41) 10 0.70 0.93(0.34) 10 -0.79 -0.39(0.11)

En/P 18 0.53 0.35(0.14) 13 0.62 0.52(0.20) 10 0.78 0.49(0.14) 10 -0.81 -0.19(0.05)
Services X/P 18 0.40 0.23(0.13) 13 0.56 0.41(0.18) 10 0.68 0.29(0.11) 10 -0.75 -0.26(0.08)

In 18 0.45 0.33(0.16) 13 0.69 0.61(0.19) 10 0.72 0.39(0.13) 10 -0.69 -0.30(0.11)

Restilts of tl ie equation lo? Lik/I = a + b log (Z)

Manufacturing Xi/Li 18 0.66 1.08(0.31) 13 0.63 1.30(0.48) 10 0.79 1.14(0.32) 10 0.07 0.04(0.23)
In 18 0.73 1.45(0.34) 13 0.81 1.88(0.42) 10 0.85 1.69(0.38) 10 0.41 0.37(0.29)

En/P 18 0.73 0.71(0.17) 13 0.78 0.90(0.22) 10 0.83 0.79(0.19) 10 0.24 0.10(0.15)
Services X/P 18 0.70 0.49(0.13) 13 0.77 0.67(0.16) 10 0.90 0.68(0.12) 10 0.26 0.13(0.17)

In 18 0.76 0.68(0.14) 13 0.93 0.95(0.12) 10 0.96 0.90(0.11) 10 0.34 0.21(0.21)
Whole Econ. X/L 25 0.65 0.74(0.18) 21 0.75 0.81(0.17) 17 0.84 0.79(0.13) 17 -0.85 -0.40(0.06)

In 25 0.71 1.09(0.22) 21 0.76 1.09(0.22) 17 0.81 1.12(0.21) 17 -0.86 -0.27(0.04)
SI/L 22 0.57 0.54(0.17) 19 0.73 0.61(0.14) 13 0.76 0.56(0.14) 13 -0.83 -0.23(0.05)



Graph io : Whole Economy : Personnel with University degree (Lk/)L
and output per worker (X/L)

In Graph n is depicted—for the Manufacturing sector—the
number of persons with a university degree as a proportion of the
total labour force (Lik/L) and sector output per worker (Xj/Li).
The regression equation reads as follows :

log Ljk/L = —4.24 + 1.08 log (Xj/Lj) * = °-66 [5.3]
(0.31)
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Graph ii : Manufacturing : Personnel with University degree (L^/L) and
sector output per worker (Xj/Lj)

The “deviant” countries can be easily identified, and the arrows
indicate which of the variables seems to be most responsible for
the position occupied on the graph by the countries in question.
Japan and the Philippines—which we have already singled out
earlier—are “overeducated” at the university level. This may be
due to the massive extension of short college courses, according
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Graph 12 : Services : Personnel with complete secondary education and
beyond (L^/L) and GDP per Capita (X/P)

to the American model, causing classification and definition
problems. In the case of Japan the use of the official exchange
rate may also have underestimated sector output per worker. The
Netherlands, which is on the same productivity level as Belgium,
suffers definitely from the exclusion of the post-secondary tech¬
nical colleges (HTS) which —coupled with the extreme length of
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formal university education—tends to underestimate the amount
of high level education embodied in its labour force. In the case
of Panama the sector productivity figure appears to be artificially
inflated. Zambia is probably in the same position owing to its
highly developed mining industry. Analogous ad hoc reasoning
can be applied to the situation depicted in graph 12 concerning
the services sector.

The above digression suggests the interest and importance
of graphic analysis. It points also and above all to the difficulties
and limitations of a study of this kind, particularly in this domain
of educational categories where definitional problems loom
large.

In the present state of this analysis only one conclusion stands
out, and that is a confirmation of the warning given in the be¬
ginning of this short section. It appears that, on the whole, the
educational structure of the labour force is not very much related
to levels of development, at lease less so than the occupational
structure. There is no doubt that classification and definition
problems—the whole field of educational equivalents across
countries—have an important responsibility in this state of affairs.
There is no doubt either, however, that what have been called
“educational supply effects” play also an important part in
“disturbing” the picture. It is still an open question, of course,
whether the relationships presented so far in the framework of
the two-stage approach (Sections 3 and 4) will lead to a more
reliable forecast of educational requirements than those presented
in the present section. All one can say is that working through
the occupational distribution of the labour force provides us
with a useful checking device which enables us—if not to elimi¬
nate—at least to control for the educational supply effects.

6. ADDITIONAL INVESTIGATIONS INTO THE
OCCUPATION-EDUCATION RELATIONSHIPS

The occupation-education relationship is the most delicate
aspect of any quantification between the economy and the educa¬
tional system via the so-called manpower approach. This is amply
confirmed by the present study and by the few examples presented
in Section 4. In that section only a few educational categories
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were distinguished and, moreover, they were examined one after
the other, in succession. This was necessary in order to make use
of as many country observations as possible. But what was gained
in breadth was lost in depth. It was therefore considered essential
to conduct a further analysis, on a case study basis, which would
bring into the picture the whole educational profile of the different
occupational categories. This is, of course, only possible for those
countries which have made available more detailed information
concerning their occupation-education matrix.

The object of this further analysis is to examine the develop¬
ment—over time and/or across sectors of economic activity
within a country—of the association between occupations and
education, taking account both of the interrelations between the
different educational categories and between the different occupa¬
tions. The problem to examine in this context is whether the
association between occupations and education becomes looser
or, on the contrary, becomes more rigid.

The statistical tool used for this analysis is the one described
by Goodman and Kruskal (i). The measures selected are global
or synthetic measures of association. Their interest resides in the
fact that they summarise in one figure —which can vary be¬
tween—i to -f- i —the association existing in a matrix, thus
facilitating the comparison between different matrices. If their
value is close to i there exists a close association between occupa¬
tions and education; if their value is close to o there is a very
weak association.

This analysis has been applied to the data available for
Canada, Argentina and Peru. Other authors have already attempted
this kind of approach, using data for the United States, France
and Uruguay (2).

In the case of Canada and Argentina, the analysis is based on
three-way classifications : occupations by age-groups cross-

(1) L. A. Goodman and W. H. Kruskal : “Measures of associations
for cross-classifications”, Journal of the American Statistical Association, Dec.
1954, March 1959 and June 1963.

(2) The United States analysis can be found in the already cited article
by J. Folger and C. Nam in the Sociology of Education. The analysis for Uruguay,
by A. Solari, can be found in Revue Internationale des Sciences Sodales, UNESCO,
No. 3, 1967.
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classified by levels and branches of education (i). This informa¬
tion permits an investigation of the development of the association
between occupations and education over time, as this is reflected
in the changing educational profiles of the same occupational
category according to age-group. In the case of Peru the educa¬
tional profiles have been examined across economic sectors.

Back of space does not permit to present illustrations of this
analysis. They can be found in the full Report mentioned in the
beginning of this article.

(i) The Canadian data are drawn from G. W. Bertram : The Contri¬
bution of Education to Economic Growth, Economic Council of Canada, Staff
Study No. 12, June 1966, Appendix Table A-2. For Argentina, see Education,
Human Resources and Development in Argentina, O.E.C.D., 1967, Table III-26.
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ANNEX 1

COUNTRY OBSERVATIONS AND ABBREVIATIONS

i . For the Occupational Analysis

OECD COUNTRIES

Belgium B Japan J
Canada CDN Netherlands NL
Denmark DK Norway N
France F Portugal P
F. R. Germany D Sweden S
Great Britain GB Turkey TR
Greece GR United States USA
Ireland IRL

NON-OECD COUNTRIES

Argentina AR Mexico MEX
Chile RCH Pakistan PAX
Costa Rica CR Panama PA
Ecuador EC Peru PE
Egypt ET Philippines PI
El Salvador ES Poland PL
Finland FL Puerto Rico PR
Ghana GH Rumania R
Honduras HD Sierra Leone SL
Hong Kong HK South Africa SA
Hungary H Syria SYR
Israel IL Uruguay U
Jamaica JM USSR USSR
Korea (S) KO Zambia Z

2. For the Occupational\Fducational Analysis

OECD COUNTRIES

Canada CDN Norway N
France F Portugal P
Greece GR Sweden S
Japan
Netherlands

J
NL

United States USA

NON-OECD COUNTRIES

Argentina RA Korea (S) KO
Chile RCH Pakistan PAX
Ecuador EC Panama PA
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