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Objectives of this technical evaluation conceérning the transfer of experience in
the development of human resources were to develop educational plans based upon
comprehensive estimates of manpower requirements and to evalvate the methods
used In estimating manpower requirements for educational planning. The methodology
involved estimates of the total output of the economy. seciorial output. inverse
sectorfal labor productivity. total occupational distribution, education associated with
the occupation, total educational stock, increment of manpower by .education. and the
total graduate flow. Some findings were: (1) The impact of manpower requirements
upon the educational system is fikely to be very significant, (2) Uncertainty about
productivity chiange is largely transformed into uncertzinty about the occupational
structure, (3) Substitution possibilities exist and can be important in their eftects on
manpower requirements. estimates, (4) Improved efficiency was not obtained by
disaggregaticn of data used in manpower requirements estimation, and (5) There is
little knowledge about the education associated with each occupation. Tables of data
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The Organisation for Economic Co-operation and Development was set up under a
Convention signed in Paris on 14tk December 1960 by the Member countries of the
Organisation for European Economic Co-operation and by Canada and the United States.
This Convention provides that the GECD shall promote policies designed:

— 10 achieve the kighest sustainable economic growth and employment and a rising
standard of living in Member countries, while maintaining financial stability, and
thus to contribute to the development of the world ecoomy;

— to contribute to sound ecomomic expansion in Member as well as non-member
countries in the process of ecoromic development;

— 1o contribute to the expansion of world trade on a multilateral, non-discriminatory
basis in accordance with international abligations.

The Members of OECD are Austria, Belgium, Canada, Denmark, France, the Federal
Republic of Germany, Greece, Iceland, Ireland, Italy, Japan, Luxembourg, the Nether-
lands, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the United Kingdom and
the United States.

The Directorate for Scientific Affairs, which is responsible for the publication of the
present report, has been established within OCECD to take charge of the activities of
the Organisation relating to science policy and research and to the expansion and rational
utilisation of the scientific and technical personnel available so as to meet the needs
arising from economic growth.

The Mediterranean Regional Project consisted of a joint programme undertaken by
countries in Southern Europe {Greece, ltaly, Portugal, Spain, Turkey and Yugoslavia)
to prepare for governments an assessment of their educational needs up to 1975 and to
arrive at detailed plans, including financial estimates, for meeting these needs. The
Project was initiated by bilateral agreements between the OECD and the participating
countries. The expenditure involved is shared.

The OECD Secretariat’s share of the work consisted of research in co-operation
with national teams of experts, consultation, the training of research workers and the
preparation and publication of methodological documents and national reports.

A grant from the Ford Foundation has made it possible to apply to other developing
countries the experience acquired in the pianning of human resources. The technical
evaluation of the methods and results of the Mediterranean Regional Project was carried
out under this programme and forms the subject of this publication.

OECD'’s Development Centre, which co-operated with the Directorate Jor Scientific
Affairs in the carrying out of this programme, was set up in 1962. lts task is to assemble
the available knowledge and experience of participating countries concerning both economic
development and the drawing up and carrying out of general economic policies, to adapt
this knowledge and experience to the actual needs of developing countries or regions and,
by the appropriate means, make it available to the countries concerned.
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PREFACE

The present volume is the first of a series dealing with a number of studies carried out
under an OECD programme financed by the Ford Foundation, This made it possible to
undertake several projects concerning the transfer of experience in the development of
human resources and particularly by investigating conditicns as they more specifically apply
to non-Member countries, The five studies which will make up the series are:

5.

1. A Technical Evaluation of the First Stage of the Mediterranean Project.

2. Human Resources, Education and Economic Development in Peru. Forecasts of
manpower requirements in 1980 and of educational development prospecis.

3. Education, Human Resources and Development in Argentina.

4, Problems of Human Resources Plamning in Latin America and in the Mediterranean

Regional Project Countries.
Problems of Educational and Manpower Planning in the Arab Countries and

i — B A B, A

Mediterranean Regional Project Countries,

These five publications report the results of the main operations conducted under this
programme designed to transfer experience. The pr.sent work constitutes a stage of
critical appraisal anticipating the more concrete study of methods and the manner of their
¢ application to non-Member countries. The next two describe pilot experiments conducted
in Argentina and Peru along much the same lines as during the initial phase of the Medi-~
terranean Regional Project.

The last two publications confront the findings of experts from Latin American and
Arab countries with results obtained by the MRP or by other OECD countries, as analysed

i at two regional seminars also Sponsored by the programme.

These five publications clearly show that the Programme was more than asimpletransfer
of experience; in both Argentine and Peru the work of the OECD experts was not simply to
apply, as such, the same forecasting methods as had been worked out and applied during

the first phase of the MRP for estimating manpower and educational planning requirements,
First, the work was carried out in close co-operation with the national experts of the plan-~
ning services of the two countries, thus facilitating adaptation to the specific conditions
each country; secondly, the first stage of the programme, which is the subject of this
volume, ‘consisted of a critical evaluation of the methods and results of the MRP forecasts,
Included in the conclusions are a number of irnprovements to the methods used for analysing
the labour market and forecasting techniques. Quite a few of them have been applied inPeru
and Argentina, particularly the multi-dimensional analysis of the population census, allowing

o/
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much better use to be made of the available information on manpower. In addition, the
qualitative analysis of the educational system went more deeply than in the MRP, and
OECD! s recent work on the application of mathematical models to the study of educational
output was first tried out in Argentina.

The publication of this series will allow the results of the experiment to be made avail-
sble to other Member and non-Member countries; this is not just a description of what has
been done, but a careful examination of the methodological problems which crop up when the
aims of educational development are being brought into line with those of economic develop=
ment, Case studies, and the regional confrontations which are the subject of each of these
studies, exterd the geographical field of the application of the planning of human resources,
at the same time as they propose techniques for analysis and forecasting.

This does not mean that these experiments are given as models to be copied. Although
this programme is now finished, it consisted of no more than one stage; much still rexaains
to he done for the stop from long-term forecasts to operational plans and their execution,
and forecasting methods, which still leave much to be desired, must be improved. The
publication of the results is thus In this sense an invitation to all specialists to offer their
criticisms - a condition of future progress.

Thorkil Kristensen
Secretary General of the OECD

ERIC
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FOREWORD

The Mediterranean Regional Project (MRP) was initiated, under the auspices of the
OECD Committee for Scientific and Technical Personnel, by bilateral agreements between
the Organisation and the Governments of Greece, Italy, Portugal, Spain, Turkey and Yugo-
slavia, It represents a major and original attempt by these countries to assess the impli-
cations of economic and social objectives on the size and distribution of requirements for
education in the period up to 1975.

This project has now been completed and the six national reports have been published
together with related methodological studies resulting from the experience gained during
the course of its implementation, A Special Review of the whole experiment and its
implications for the educational development policies of the six countries concerned has
also recently been carried out by ihe Committee for Scientific and Technical Personnel,

Although based on the same methodological principles - which was the actual aim of
the Programme - the experiments made in the six MRP countries gave different results,

owing to the social and economic structure of the countries and the resources available,

It was therefore necessary in a retrospective study on the one hand to assess the extent and
significance of these differences and on the other, and especially, to see how far the method
of approach was applicable to the national planning of human resources,

The technical assessment which will be found in the present volume has been under-
taken for this purpose in the context of a programme carried out thanks to a grant from the
Ford Foundation, Although the MRP methad is not simply based on economic factors and
. takes general account of the social objectives of education, this assessment has been
: intentionally confined to the problems raised by forecasts of manpower rzquirements and
: their incidence on estimates of educational requirements,

However, R. Hollister has not merely assessed the method of forecasting manpower
requirements used in the MRP countries, He has examined the very principles of the
approach in the light of the criticisms levelled against it, In particular, he has provided
practical evidence onthebasis of data taken from the six national reports, for or againsi
arguments which have so far most often remained theoretical, Lastly, he has suggested
methods for identifying the essential factors in the chain of operations which lead to the
final forecasts, emphazising the most delicate problems - which are also the least well~
known - that arise at each stage of the process,
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Much of cousse remains to be done in order to refine and perfect the methods of
projection, but R. Hollister suggests - and this is not his smallest merit - lines of re-
scarch which should prove fruitfui, From this angle, the technical assessment provides
a methodological contribution of very high interest; but what is still more important, it
demonstrates that the inanpower requirements approach is both rational and applicable to

educational planning,

Alexander King
Director for Scientific Affairs
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INTRODUCTION

‘The present publication is an extension of the Mediterranean Regional Project (or MRP),
which, it will be recalled, was initiated and doveloped under the auspices of the Committee
for Scientific and Technical Personnel as a joint undcrtaking by six countries (Greece, Italy,
Portugal, Spain, Turkey and Yugoslavia). Its purpose was to forecast long-term manpower
needs according to a common methodology and draw the necessary inferences in regard to
training and education.* 7o succeed in such an objective, the OECD fecretariat ’ixj‘st pre-
pared a Systematic set of ‘wvorking assumptions and forecasting methcds linking long-term
economic development prospects with educational targets. The six country reports are not
mere exercises in the practical application of these methods - these were adjusted and
amended in the light of the available data, the conditions obtaining in each country, and the

choices decided upon by each work team.

Hence it was not a matter of suggesting that the non-Member ccuntries ape the experience
of the MRP and apply ready-made methods, but rather that they should make use of the earlier
findings b taking the positive results into account as well as any aspects which called for
improvement. For this reason it was thought expedient that such a transfer of experience
should begin with a critical appraisal of the MRP's methods and statistical projections,
consisting in an analysis of the theory on which the forecasting methods were based and an
empirical examination of manpower and educational changes as foreseen by the various

countries in 1275.

The theoretical part of the study contains a detailed analysis of objections often made
to the methodology used in forecasting manpower requirements, particularly the validity of
the simplifying assumptions underlying such forecasts : on the premise that a given pro-
ductivity level can be attained only through a single combination of occupations, each re-
quiring a specific type of education, it would then be possible to proceed from the economic
objectives to the educational objectives, provided the statistics required were available.
But it is neither likely nor, incidentally, desirable, that such a degree of rigidity shiould
exist between production, the occupational structure and levels of education. An analysis
of the comparative statistics obtainable indicate that substitution possibilities between
occupations and between types of education for a same productivity level are considerable,
even without allowing for various feasible combinations of the capital and labour factors.

* The Mediterranean Regional Project: Country Repous: Gteece, laly, Portugal, Spain, Turkey and Yugoslavis, OECD,
Paris, 1965 (6 voi,), See also: Herbert S, Pames, Forecasting Educational Needs for Economic and Sociai Develapment, Paris 1962,
Planning Educatlon for Economic and Social Devetopment, OECD, Patis, 1962,

11

L
SRS B o NN

N KGR R

'

10NV o o . h
N ..‘ s S ettt NN

*

e Ty e

o e




This stresses the value of undertaking research on the rational use of labour so as to develop
present methods of manpower planning, which are chiefly based on fixed complementaiy
relationships observed in the past or in foreign countries. One of the things made possible
by the MRP Technical Evaluation is research into the methods of combining the levels and
types of training most effective with the various occupational categories; this moreover is
linked to the search for a criterion of optimum yield from educational expenditure.

In the empirical section of the technical evaluation, change s in the occupational structure
of the active population as estimated in the MRP reports Irom 1960 to 1975 are analysed, an
attempt being nade to assign a weight to each of the factors considered by the planners;
according to thz results yielded by such an analysis, the assumptions as to overall growth
rate and labour productivity in each economic sector appear to have the greatest impact on
occupational structure estimates, whercas changes in the economnic structure (i.e, distri-
bution of the Na‘ional Product among the various brancues)and iu the occupational pattern
within each sector have affected results to a less extent; such provisional conclusions,
which are largely confirmed by an analysis of the changes observed in Italy' s occupational
structure between 1951 and 1961, suggest that manpower planners should pay special at-
tention to the factors which have the most marked influence on the result of their estimates,
and that, as necessary, they should formulate variants for the se preponderant factors.

At another stage of the analysis, an attempt was made to determine the factors of
change in the educational stock of the labour force, one of the most important, yet least
known, phases in forecasting educational requirements. The findings obtained by using the
same method as in the pravious analysis seem to indicate that the trend in training require-~
ments between 1960 and 1975 will hinge on the raising of the level of education in each oc=
cupational category of the labour force. This underlines the importance of correctly
formulatinz assumptions as to the future level of training considered desirable in each
occupation, as well as the need for data on levels and types of education corresponding to
the occupations,

The publi :ation of this critical analysis of the MRF and the acc .nving international
‘ comparisons may offer other countries an insight into methods and criteria of thought.

1 As an annex to this Secretariat study, conducted under the supervision of Robinson
Hollister, Consultant to the OECD, two notes were prepared by Raul Trajtenberg, a
Uruguayan economist, in conjunction with his se concment to the OECD under the Ford
Foundation programme. These discuss a number of theoretical and practical problems
which arise when the nethod is used to analyse siructural changes occurring between two
] censuses. Particular findings selected for comment are those resulting from a numerical
application to changes in the education structure of the labour force in Japan from 1950 to
1960, the purpose being to determine the respective weights of an Increase in the total
labour force, changes in the economic structure, and levels of education in each occu=

pational category.
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The method can also be more generally applied ty all factors which show a significant
change, such as the age structure, rate of activity, €tc. Other methods are finally suggested
for measuring changes which are applicable to such nonsequential variables, as occupational
categories or varlous types of education.

* *

Two works in the same series compare the MRP experiment with (a) that in Latin
America and (b) that in the Arab countries. A seminar of experts from seven Latin-American
states and various OECD countries was held in Lima in 1965, before the pilot schemes were
started in Argentine and Peru. This comparison of methods and results was not limited to
discovering similarities and differences between the problems in the two regions; it also
gave rise to a considerable amount of thought on methods for planning human resources in
the MRP. Two Latin-American experts made a critical analysis of the MRP reports on
Greece and Spain, taking into account Argentine and Peruvian e.perience. The working
documents and the reports on the seminar were subsequently completed by a comprehensive
report, and by a study on the manpower structure in Latin America and its trend during the
past ten years.

An OECD Seminar held in Beyrouth and attended by experts from the Arab countries
also formed the basis for a report consisting of: the working documa:its, an account of the
meeting, statistical and methodological studies on techniques for forecasting manpower
needs, and on the structure of the active population of th: Arab countries and educational
expansion in this area,

*
*® >

Two other works descrive pilot experiments conducted in Peru and Argentina under
the same programme, they are comparable in many respects to the MRP national reports
referred to above, for the levels of economic and educational development are as different
ag are those in Turkey and Spain, OECD has worked in both these countries with the national
authorities on a co-operative programme to supplement 2conomic and educational planning
by manpower forecasts, so that long-term training needs might be determined. Experts
sent by the OECD in 1965 and 1966 worked in the education and human resources sections
set up by the central planning agencies (the National Planning Institute in Peru and CONADE
in Argentina). Five experts (of which four had previously helped in the MRP) were assigned
to these two projects throughout the period required to prepare the reports. These oper-
ations also included several brief missions and specialized training for Latin American
planners, who were associated either with the teams' local activities or with similar
studies conducted at OECD.

Complete versions of the reports describing the results of both pilot experiments have
been published by the authorities of the countries concerned; as part of the series to which
the present publication belongs, OECD is to issue a slightly shorter version of each, which
will discuss methodological aspects of value for other countries, As in the MRP reports,

13
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the forecasts of manpower requirements are long-term (15 years) and are linked to the

country' s economic growth prospects and the relevant educational needs. The methodology

follows the pattern applied in the MRP, but an effort has been made to profit from the lessons

taught by earlier experience, special attention being paid to the analysis of the labour maiket.
i In both countries use was made of the 1960 census figures, to compute electronically across-
classlfication of the active population.

This series is being published to allow the public access to the results obtained from
this exchange of experience and which are of general methodological interest. The countries
ooncerned, rather than OECD, must be the ones to decide just how valuable the project has
proved. But the considerable benefit of the exchange to the OECD should be mentioned. It
is precisely the element of reciprocity - a most significant feature of the programme -

- which warrant: an initial evaluation of the results.

1, Favourzble working conditions were encountered in hoth Peru and Argentina. As inthe
Mediterranean Regional Project, the undertaking received the sponsorship and support of

the government authorities; the presence of the work teams at the Peruvian National Planning
Institute and in the Argentinian National Development Council enabled close contacts to be
established with the groups responsible for economic planning; the technical capacities of

the national wovk teams also constituted an essential faztor.

2, The methodological significance of the work accomplished desevves to be mentioned,

as it was possible to continue and develop the experience gaiued in the Mediterranean
Regional Project. A systematic analysis was made of the labour force by occupational
categories, economic sectors and levels of education, as well as by sex and age groups.
This multidimensional classification was processed by computers, use being made of highly
representative samples (respectively one-tenth and one-fifth) of the 1961 Peruvian census
and the 1960 Argentinian census. A better base was thus obtained for manpower forecasting
purpose s angd allowed prcjections to be made of labour-market entries during the 1960-1259
time span, as distinguished from workers already on the market, whose educational level
is already fixed.

Use was also made of international comparisons of the quality structure of manpower,
based on the latest relevant OECD figures. Methods for the quantitative and qualitative
analysis of educational systems were also refined, by evaluating educational outputs and
recent trends by means of graphs for Peru, and of mathematical models for Argentina.

In the latter country these models were used to project past trends in order to assess the
long-term impact on the labour market (based on three different educational output as-
sumptiohs); it was then possible for such an extrapolated "supply" of educated workers to

be set against the projected economic demand expressed in terms of manpower requirements,

5. An interesting exercise would be to see to what extent the Argentinian analysis can be

considered as an advatce on the country studies of the Mediterranean Regional Project.
The most salient and significant points appear to be as follows:

14
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- In ‘a1e Argentinian report, the aspect most heavily stressed is the internal effective~
ness of the educational systern and the problem of dropouts and repraters was
thoroughly examined. A model was constructed enabling the highly important question
of educational yields to be thoroughly analysed.

- The report contains not only a projection of economic and manpower needs, showing
their impact on the educational system, but another type of forecast designated as
a "supply projection. This consists of a self-contained educational sector pro-
jection based on previcus gracduate, dropout and repeater trends. Two separate
educational structures were accordingly devised: one "imposed” by economic
development, and the other stemming from a quasi-spontaneous growth of the edu-
cational system as determined by observed trends, and which sometimes has
perhaps improperly been described as the projection of "gocial demand”.

- The authors of the report have moreover undertaken a detailed analysis of the
occupational and educational structure of the labour force in 1960, using the 20%
census sample taken for the express purpose of this study. This provided avafuable
picture of the labour force as now dis.ributed among the various ecoriomic sectors,
by occupation and type of education.

- Generally a range of values rather than single values are supplied by the projections,
which thus follow the suggestion in the Technical Evaluation of the MRP in regard

to the usefulness of sensitivity analysis.

4. Among the results yielded by the iorecasts, some should at least briefly be mentioned.
The Peruvian report, for example, states that the labour market will not evolve simply by
substituting an outgoing generationby an incoming generation; for two-thirde of the new
graduates fresh jobs will have to be created, since only one-thixd will be required for
replacement purposes. This phenomenon, which is due to the extremely high rate of popu-
lation growth (over 3%), will make it difficult to conciliate a policy of full employment with
the need to increase productivity in the different branches of the economy. The report ac-
cordingly suggests that special attention be paid to civil engineering projects, which are
tnainly financed by the Government so that employment could be influenced by maintaining
a high rate of growth and through the systematic use of labour-intensive techniqu .

5. Gaps of course exist in the reports, partly due to the shortage of statistical a.. and
partly because the time needed to complete and revise certain portions of the work was
lacking.

In the Peruvian report, it is thus unfortunate that labour and production in the tradi-
tional sector could not have received separate treatment: the usual occupational classification
is hardly applicable and is troublesome in the interpreting of census date, whether in the
industrial and service branches or the agricultural sector; implicit in the projections is the
same sort of treatment for subsistance production and labour as for the modern sector.

An analysis in depth of the labour market would moreover have been desirable for a better
appraisal of just how effectively the available manpower was being used, whereas recourse
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could be made only to the 1961 population census figures and the 1963 industrial ceasus;

as a result, the distribution of industrizl workers among the three categories; skilled,
semi-skilled and unskilled manpower, which was essentially needed to determine training
requirements, was evaluated from statements by the parties concerned and their interpretation
by the services examining the questionnaires, and not on the basis of objective criteria.
Forecasts of labour productivity are moreover based on the growth rates regarded as both
desirable and compatible with the experience of other countries, but still conducive to full
employment; but no information concerping the latest treuds of sector productivity, technical
progress, business eagiueering methods, scale economies, etc,, nor data for assessing

the prospects for each branch, r : concerning the factors likely to influence it were available.
Lastly, the ultimate balance between education, manpower ang the economy in 1980 might

be criticised as unduly optimistic werre such an achievement to be interpr=ted as a forecast,
instead of in its proper context, which is to suggest action needed to channel the current
trend in the right direction. One might say, in summing up the conclusions of the Peruvian
report that even if the exceptionally fast growth of the ecoromy in recent years is sustained
during the next fifteen, quantitative and qualitative manpower needs would be served by an
educational system expanding at a much slower rate than at present - this reduced rate of
growth would in any event be bound to occur shortly due to unavoidable financial obstacles,
the present effort having attained the maximum possible in view of the other needs of the
economy. It will thus be seen that in dealing with human resources, the policy problems
consist in selecting alternatives and taking action, rather than in endlessly arguing about

the number of pupils and educational establishments. The report should not therefore be
considered as a passive forecast doing no more than prolonging a spontaneous development
but as a working instrument, an overall study to be uged as a basis for taking decisions
which would change the educational systerm.

Methodological improvements and the value of the results forcast are not the only
criteria for appraisal, however. Long-term forecasts are not anend in themselves; regard-
less of their interest, confrontations of experience such as those attended by experts from
the Latin American and Arab countries will not have proved worthwhile unless they succeed
in furthering the suhsequent progress of projects undertaken in each of the countries con-
cerned, Nor were the co-operative activities during the Peruvian and Argentinian pilot
experiments conducted for the sole purpose of preparing and publishing the final reports.
This fact is particularly important since the long-term forecats must in no event be regarded
as plans which need merely to be applied. The reports attempt to determine the long-range
consequences of economic growth prospects in terms of manpower requirements and train-
ing needs by using a set of perhaps arguable but invariably clearly reasoned assumptions,
based on a critical inventory of all the information avallable. Their purpose is to define
the conditions which would 2nable the objectives of economic expansion and development of
the educational System to come into balance by about 1980, Hence these are not medium-
term operational plans, and still less are they specific programmes for measures to be
taken or schools to be built. As indispensable adjuncts for evaluating the remoter consequences
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of decisions which will require immediate outlays but will have no impact on the economy
for over a decade, such basic studies can be of help in preparing the actual plans and in
choosing the main alternatives.

Generally speaking, the two reports offer a set of facts, food for thought and criteria
which can serve as a basis in formulating a systematic education policy, whether in the
short, medium or long term. Their value will therefore depend on how they are used, both
in referring the reports for attention and study to the varicus administrative departments,
and in submitting them for examination and discussion by the agencies and individuals con-
cerned. This phase of participation and debate should enable priorities to be determined,
thus enabling concrete measures and choices to be decided upon, the next step would consist
in carrying out the decisions and in devising a scheme for continuous evaluation, so that
results can regularly be compared with predictions and any needed adjustments or revisions
be made.

The success of such a programme for transferring experience cannot therefore be as-
sessed In terms of a single, simple criterion or of the results directly achieved. In any
case, at leats one of the objectives of the programme will have been attaired if, from now
on, the work thus undertaken influences planning methods by maintaining the contact esta-
blished between the plans of tlie economic sectors and those of education; if it has the effect
of stimulating new education and manpowe: research using, completing and improving the
material contained in the reports, and especially if it is used by the various administrative
departments concerned i.e. the Ministries of Education and Labour; by helping to streng-
then the co-ordination necessary between planning and executicn, between those who prepare
the projects and those whose duty it is to carry them out.

Michel Debeauvais
Advisor,
Directorate for Scientific Affairs
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THE RANGE AND OBJECTIVES OF THE STUDY

A. The Range of the Study

1. This study is devoted to a very specific set of issues: those concerning the methods of
estimating manpower requirements and thz derivation of educational requirements from
these estimates. Other aspects of the first stage of the Mediterranean Regional Project
are evaluated in two other documents, In "An Experiment in Planning by Six Countries''?,

a statement of the scope of the project and a summary of some of the quantitative features
of the plans which emerged from the first stage of the MRP are presented and, in adcdition,
- some of the policy implications are drawn. The financial aspects of the first stage are
examined in a paper on the "Financial Implications of the MRP Targets'2, The three
documents combined ~ this study, "An Experiment" and “Financial Implications' - provide
a fairly complete evaluation of the first stage of the MRP,

2, The range of this study is limited not only because it does not attempt to cover fully
the MRP experience to date but also because, in general, it does not attempt a comprehen-
sive comparison of the manpower requirements approach to educational planning, which
underlies the MRF, with other approaches to educational planning®, However, in the final
chapter, entitled A Perspective on Educational Planning and the Manpower Requirements
Approach”, some views are presented on the controversy about various approaches to
educational planning. The focus of the study was purposely concentrated on the prcblems
of linking the targets of economic growth to educational requirements because this aspect
of the MRP approach provides it _with particular characteristics as a tool for educational
planning. As the length of this study testifies, even this smaller field provides ample
challenge for analysis.

3. For introductory purposes, it is helpful to indicate the nature of the problems tne MRP
had te face and the philosophy of the approach adopted, As an excellent statement of this
type was presented in An Experiment, it is quoted at length here:

1, OECD 1965.

2, OECD 1965 mimeo,

3. For these purposes see W, G, Bowen, "Assessing the Economic Contribution of Edacation: An Agpsaisal of Alternative
Apptoaches” in Economic Aspects of Higher Education, OECD 1964,
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"The Mediterranean Regional Project (MRP) is an attempt by the six OECD Mediter-
ranean countries!, to relate education to economic growth and social advancement, It is
based on the growing realization that education and training, as well as the volume of
labour and the amount of physical capital, are an important factor in economic growth,

In fact, recent economic research has shown that increases in the input of labour and of
physical capital leave a substantial portion of economic growth unaccous.ted for, thus giving
rise to the concept of "the third factor" of Productior, of which education is presumed to be
an important element.

"Now the proposition that the knowledge and skilis embodied in a labour forca have
something to do with its productivity is hardly revolutionary or profound, What is novel,
however, is the idea of establishing a kind of quantitative relationship between education
and economic growth, in other words, the notion that it is possible broadly to ascertain
the investments in education required for achieving specified economic objectives,

"Many attempts have been made to measure the contribution of education to econcmic
growth and to calculate the rate of return to society on investment in education, The aim
of these efforts has been Precisely to determine whether, from a purely econoraic point of
view, a given expenditure on education was the right one, and to ascertain what educational
expenditure would be required for a given rate of growth or level of output, Until now,
however, such questions have remained largely unanswered, We cannot estimate with any
degree of precision the relative contributions of various types of education to economic
development. We cannot, therefore, weigh the advantages to be obtained from increased
expenditure on education against those that may be derived from other expenditures aimed
at economic growth. Does this mean that Planning education with a view to economic devel-
opment is in fact impossible ?

"The coniribution of the MRP is that it has asked these questions, not in terms of
abstractions to which there can be no answer, but in the real conditions of planning and
policy-making in individual countries, A1l governments must make decisions with regard
to education, fox no scciety believes that market forces alone can be relied upon to govern
the allocation of resources to education. Despite all the difficuities and uncertainties,
these decisions are likely to be more Jjudicious if they are made in the light of careful
analysis of economic as well as social and cultural needs - whatever the limitations of
such an analysis - than if they are made in a haphazard way, No planner can predict with
any degree of certainty the precise number of technologists or qualified technicians requir-
ed to reach a given production target in a given economic framework, But such precision
is hardly necessary, for education, considered as a factor of production, is partly com-
Plementary to, and partly substitutable for, other factors of production, A certain margin
of error in estimating educational needs can be tolerated and need not affect the overall
growth targets; for it might be possible to compensate for any shortage of qualified man-
power by increasing the input of other factors of Production, or by planning the pattern of

1, Greece, lialy. Portugal, Spain, Turkey and Yugoslavia,

24




0 gttty oy

A S Y,

o Bedr 0,

A
LA

t

Aruitoxt provided by Eic:

o et A Pt SRR 13 P o T e T e =

e —a————— A A oA oty S TN kA b R % -

of growth more closely in line with the pattern of qualification structure that is available
or attainable,

Yplanning education with a view to econormic growth is, therefore, far from being a
purely academic exercise of no practicai interest. In fact, it is precisely through the
implementation of projects such as the MRP, through proceeding by trial and error, that
a better insight might ultimately be gained into the relationship between education and

economic development,

“1t should be noted, however, that the MRP does not concentrate exclusively on eco-
ninlic criteria in estimating educational needs: it also gives a large place to the social and
cultural objectives which education serves and to the demographic trends which underlie
such educational needs. In fact, the socialand cultural objectives of education cannot be
assumed to be unrelated to the process of economic developmert: a reduction in illiteracy
may contribute as substantially to an increase in productivity as the training of additional
scientists or engineers. ‘The guiding concept of the MRP has been that of educationas a
factor which makes a general contribution to the quality of civilized society, though the
emphasis is definitely on its contribution to economic development, Economic require-
ments and criteria provide a first estimate of minimum educationzl needs: to these can
then be added the additional needs derived irom the cultural, social and political objectives

of education,"

B. Objectives of the Study

4, The MRP Reports represent one of the first attempts to develop educational plans on
the basis of comprehensive estimates of manpower requirements and this makes the task
of evaluation complicated, The complication arises because the MRP is a pioneering
exaraple of one general type of approach to educational planning, One whishes, therefore,

to evaluate both this type of approach, in general, and the MRP experience, in particular,

5. The procedure in this study was conceived with a view to serving both these ends.
First, an attempt is made to state clearly some of the hasic technical arguments which
have been raised against the methods used in estimating manpower requirements for educa-
tional planning, Then the data presented in th» MRP Reports are used in order to evaluate
the importance of these arguments, This latter aspect is particularly important because,
to date, arguments about the various approacheé to educational planning have been carried
on solely in theoretical terms, The MRP provides for the first time the means to evaluate
these arguments in empirical terms. By following this procedure, the MRP methods can
be examined in light of the basic arguments against them and, at the same time, by using
the MRP as a source of data, some indication of the present state of knowledge about the

manpower requirements approach in general can be obtained,

6. There was, in addition to this primary set of objectives, a second level of concerns
which affected the shape of the study, These considerations influenced the choice of the
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methods of analysis, First, methods were chosen which would be commensurate with the
rather crude nature of the data to be analyzed, i.e,, they could not be very sophisticated
methods, Second, methods were selected which could easily be used in the future by those
attempting to formulate plans, Third, and closely related, particular methods of analysis
were chosen because they reflected a certain attitude toward planning, As will be seen,
this attitude places emphasis on the careful consideration of the nature of the uncertainties
involved in planning and, as a parallel, it stresses the importance of the indication of, and
the choice among, alternatives,

C. AnlIntroduction to the Methodology and the Structure of the Study

7. The methodological framework of the manpower requirements approach has been clear-
1y set forth in an early MRP document?, It is not necessary, therefore, to describe in
detail the steps actually taken in the creation of the MRP plans, As already noted, this
study is focused on a limited, but central, portion of the total planning procedures used in
the MRP. For this reason, at this point, it will suffice to outline briefly only that part of
*he manpower requirements approach which is carefully examined in this study. In Ap-
pendix 1, a fuller account is provided of the methods and data used by each country in the
MRP to project manpower requirements and to convert them into educational requirements,
Readers who are not acquainted with the NRP reports may find .his Appendix helpful as a
means of familiarizing themselves with the approach used in the project,

8. The methodology consists roughly of the following steps:

i) Estimates of total output of the economy - since the logic of the manpower
requirements approach is to link the targets of the educational system to those of the
economic system, the starting point of the planning exercise must be the establishment of
estimates of the target levels of total output in the economy - usually stated in terms of
Gross Domestic Product {(GDP) or Gross National Product (GNP),

ii) Estimates of sectoral output - since it js generally felt that the changing structure
of the economy as well as the level of activity is likely to have an effect on manpower and,
therefore, educational requirements, the second step is to estimate the division of the total
output among various sectors of the economy in the target year,

iii) Estimates of inverse sectoral labor productivity, In order to link the level and
structure of output to the labor force it is necessary to develop estimates of the inverse
of sectoral labor productivity, i.e. the number of persons employed per unit of output in
the sector. When these estimates are multiplied by the appropriate sectoral output
estimate fror step 2, the resultant is an estimate of the number of workers required in
each sector of the economy in the target year,

iv) Estimates of the sectoral occupational distribution, It is supposed that different
types of labour will have to have different types of educational background and, therefore,

1, H,S. Pames, "For~~asting Educational Needs for Economic and Socia] Duvelopment”, OECD 1962,
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it is necessary to estirnate the number of workers required according to occupation, In
order to do this, estimates are formed of the occupational distribution of the labor force
within each sector. Multiplying these estimates by the estimates of the number of workers
required in each sector, as arrived at in step 3, will give the numbexrs of workers required
in each occupation in each sector of the economy,.

v) Estimates of the total occupational distribution. In this step, the numbers in a
» are added up for all sectors in order to arrive at an

“l

given occupation in each secto
estimate of the total number of workers in that occupation required in order to reach the
targets of total output.

vi) Estimates of the education associ-.ted with occupation. In order to convert the
occupational estimates into target estimates of the educational stock in the labor force,
estimates must be developed of the kinds of education which are to be associated with each
occupation. Multiplying these estimates with the estimates of the numbers required in
each occupation gives the numnber with each kind of education in each occupation.

vii) Estimates of the total educational stock. In this step the estimates derived in
step 6 are added up over all ocerpations for each education level, The resultant figures
give estimates of the required stock of the number of workers in the labor force having
each type of education.

viii) Estimates of the inerement of manpower by education. To convert the estimates
of target educational stock into flow estimates, it is necessary to subtract from the esti-
mates of the target stock the number of those already in the labor force, with each educa-~
tion level, who are expected to survive until the target year. This gives an estimate of the
incremeat of manpower by education category which it will be necessary to add to the labor
force cver the period of the plan.

ix) Estimates of the total graduate flow, Since a portion of the graduates of the
educational system do not exter the labor force, the increment of manpower by education
category must be multiplied by estimz’es of the inverse of labor force participation rates
of such graduates. The resultant figures will represent the final estimates of the required

total flow of graduates over the period of the plan,

&, The structure of this study follows the procedure noted in the previous section., In
Chapter 11, the basic technical arguments which have been raised against the manpower
requirements approach are presented and the guestions which they raise are summarized.
In Chapter III, empirical analyses are carried out, using the data drawn from the MRP
Reports, The empirical examples are designed to be closely related to the questions raised
in the previous chapter. Chapter IV is devoted to a brief review of the resulis and some
concluding remarks drawn upon the basis of the analyses. In Chapter V, a more general
statement of views about the role of manpower requirements in educational planning is
presented. The Appendices provide: a description of data and methods used in each of

the MRP, country's manpower requirements forecasts, detailed explanations of methods

of analysis used in Chapter 111, and the comparative statistics drawn from the MRP Reports

which served as the basis for the empirical analysis.
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PROBLEMS ARISING FROM METHODS OF FORECASTING
USED FOR THE MEDITERRANEAN REGIONAL PROJECT:
GENERAL EXPOSITION

10. In most countries, formal planning for education policy has been vary limited, although
policy decisions have to be taken every day. Recently, there have been more attempts to
base educational policy explicitly upon specified long-term objectives, but often proper data
for complete, formal planning have not been available. This has necessitated an approach
based upon the making of reasonable hypotheses concerning what the future of the society
requires of present educational policy. This has sometimes been called ‘'planning without
facts". The Mediterranean Regional Project National Reports represent attempts to move
beyond this rudimentary Stage in educational planning. Considerable care was taken to
gather available data and create new data in order to formulate plans more solidly grounded

on "facts",

11, The type of "perfect" information which is desirable for planning was not, of course,
available. Enough data existed, however, to construct plans which would give meaningful
guidance to policy-makers, If policy-making is to be affected by planning in the near future,
planners cannot wait until "perfect" information is available, The MRP Reports were
consciously formulated on this basis in the face of time and resource constraints.

Now, however, these Reports themselves are a source of "facts"; as such they should
be objectively examined to see what additional information they can yeild on the problems
facing those who seek to plan educational policy.

12. The Reports are a pioneering effort in the application of the manpower requirements
approach to educational planning. Their existence as an embodiment of this approach
provides a unique opportunity to seek answers to several fundamental questions about the
validity of this approach. Because of this original venturc there is, for the first time,
some hope of facing these questions in the realm of quantitative reality rather thana
theoretical vacuum. Many variables which could affect the relationship between education
and the economy have been suggested; now, because of these Reports, some indication may
be obtained about which of these variables are, in fact, most important,

13. This section of the Technical Evaluation of the MRP is to be largely devoted to an
examination of these questions about the manpower requirements approach in the light of

28/

Comem o vme emsh man e

o e St o




T W ©

e ntza

R

gt

{3
;
!
-

the experience of the MRP, This chapter contains the preliminary statement of the questions,
The empirical analysis relevant to these questions is presented in Chapter III.

14, The list of questions reviewed in this chapter should not be allowed to dim the im-
pressive dimensions of imagination and effort embodied in the MRP Reports. Itis all too
easy, in reviewing these questions and seeking their answers, to forget that such a review
has been possible only because of the considerable advances made by the authors of these
Reports - in spite of the handicaps of limited time, data and other resources,

15. Insection A, a statement on the quantitative terms of reference of the study is
presented. In sections B through G, the questions about method are reviewed, The most
general form of the question concerning the manpower requirements approach is presented
in Section B. Sections C through G contain a review of the fundamental problems which
might lead o errors in manpower estimates, and an examination of variants of technique.

A." The Limits of the Quantitative Analysis

16 In this review, the data utilized in the MRP Reports will not be questioned as to
reliability nor will alternative sources of similar data be heavily drawn upon to supplement

or revise the work carried out in the Reports. Bearing in mind the limited amount of
resources and of time in which the Reports had to be written, it is reasonable, {n a technical
evaluation, to assume that those responsible for the Report did the best that could be done

to find data and to verify their reliability, Quantitative analysis in this evaluation, therefore,
has been based almost entirely upon the data provided in the Reports.

B. Impact of Manpower Requivements on the Educalional System

17. The most general mamer of questioning the use of manpower requirements for educa-
tional planning is to ask whether, in fact, manpower requirements have, or should have,

any impact on the character of the educational system. Critics of the manpower require-
ments method have constructed two lines of attack between which they seek to catch advocates
of this approach, The first is that manpower requirements are not very important, They
argue that the educational system will grow roughly as the economy and the labor force grow
and that is all that is required; thatis to say, the quantitative impact of manpower
requirements on the educational system will not be very significant, and therefore elaborate
and involved calculations of those requirements are not justified, The second line of techni-
calargumentis quite different, It is that the methods of manpower projection are so weak
that manpower requirements cannot be estimated with any degree of certainty. In this view,
even if manpower requirements could have an impact on educational planning, the nature of
present methods is such that any estimates are liable to contain large errors and that,
therefore, no planning should be based upon these doubtful procedures. The specific weak-
nesses of method will be more fully detailed in the following sub-sections,
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18. One of the two lines of attack taken by critics is more destructive than the other. If it
should be found that manpower requirements, in fact, have very little potentizl impact on
the educational system, then the elaborate estimations of requirements would hardly be
justified and other methods for planning would have to be adopted. If, on the other hand,
the impact jg potentially significant but the possibilities for error prove large, more
intensive efforts to improve estimation methods would be called for; a potentially effective
method for educational planning would have been found but greater care would have to be

taken in using it,

19. The only way to escape this dilemma entirely is to show both that manpower require-
ments could potentially have a major impact on the educational system and that possible
margins of error in estimating requirements are small (or at least small relative to those
inherent in alternative planning methods), None of the MRP Reports alone provides these
proofs, nor can this evaluation, based on 211 these Reports, meet that test, However,
some analyses can be made which provide partial information on these issues, Such
analyses will be cousidered in Chapter LI

20. Before proceeding to these znalyses, it is necessary to state more fully some of the
weaknesses in the manpower requirements method which critics have suggested will lead

to errors in requirements estimates,

C. Productivity Estimates and the Occupational Structure

21, Estimation of future productis:ty levels - output per worker - is one of the most
serious problems to be dealt with in constructing manpower projections related to economic
output. The fact that these estimates are likely to be a source of significant error in such
projections is suggested by analysis of past productivity trends?, Studies show that the
advance of productivity is quite irregular both over time and among economic sectors.
These irregularities have not been convinecingly linked to any secondary factors. For this
reason, it must be presumed, at present, that it is not likely that estimates of future
productivity levels will be accurate,

22. In the MRP Reports the productivity problem appears at two levels: first, in the
estimation of the occupational structure within the sector. The problem at the sectoral
level is a problem which all economic planning and forecasting must face. As is indicated
in the review of methods presented in Appendix I, in most of the MRP countries estimates
of sectoral productivity made for existing plans or forecasts were available for use in
corstructing the MRP manpower requirements estimates. Since the rationale of the man-
pow er requirements'approach is to put educational decision-making in line with economic
decisions, it is reasonable, where official or semi-official planning or forecasting agencies
exist, to accept such estimates of factors as these bodies can provide, e.g. productivity,

1, The most complete study of such wends to date is . Kendrick, "Productivis:s Trends in the United States™, National

Bureau of Economic Research Study, Princeton University Press, 1961,
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In general, the MRP planners made use of such estimates, Exception to this general pro-
cedure would arise cnly where the manpower analysis itself gave rise to constraints which
the economic plan or forecast had not taken into account, This point will be reconsidered

below.

23, At the ccounational level, the productivity problem arises because it is only reason-
able to expect that productivity changes will require changes in the occupational structure
within a sector. As noted in AppendixI, 2 number of methods for predicting this effect are
avaiiable and several were used in the MRP Reports. Shifts in the occupational structure
within sectors were estimated by extrapolating trends in structure from past periods, The
occupational structure of leading firms was used as a predicior of the future average pattern
in the sector. International comparisons of occupational structure were used in a variety

of ways. "Special factors" such as the size of the sector, planned expansion of large firms,
changes in the organizational structure within both sectors and firms provided grounds for
other adjustments in occupational estimates. Sociological analysis of job tasks was attempt-
ed, in one case, as a means of defining an "optimum" structure of occcpations for the future,
Employer estimates of future occupational needs were sometimes used. The difficulty is,
however, that there is virtually no evidence as to which of these methods, if any, provides
reliable estimates of future occupational structure. No analysis has yet come to light which
compares estimations of occupational structure made on the basis of one or more of these
methods with actual historical. changes in that structure. No sound empirical basis for
evaluating these methods has yet been explored, though such analysis is conceptually pos-
sible. Some indication of the lines which such analysis might take is provided later in this

study.

D. The Effects of Supply Conditions upon Amount Demanded

24. While, as just noted, a variety of methods were used to estimate future occupational
structure in each sector, inthe MRP Reports, it was generally assumed that at a given
point in time, a given level of output in a particular economic sector would require a fixed
amount of workers with particular types of skills, i,e, fixed oc cupational input coefficients?
{or, it might be argued, it was assumed that a given productivity level in a given sector
required fixed numbers in various occupations). This has been the usual assumption in
manpowar planning and critics point out that, when estimates have been formed on the basis
of extrapolation or of international comparisons, no consideration has been given to the
possibility that a particular level of output (or productivity) could be achieved with a variety

of inputs.

25, It is perhaps helpful to point out that this criticism is really a form of an old and
continuing argument in economic theory about whether, at a giver point in time, input
coefficients can be varied in response to differences in relative supplies of various inputs,

1. Here and below occupational coefficient is defined as the number of workers in an occupation in a sectar per unit of
sectoral output,
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e.g., capital and labor, without changing the level of output (or productivity). This has
sometimes been called the question of the effects of conditions of supply upon the amount
of various inputs demanded; it has also been called the substitution question,

26, It is necessary tofollow this point a little further in technical terms in order to avoid
confusion. At a given point in time either of two technological states exist; for a set of
levels of output (or productivity) in a sector, a) input coefficients are fixed or, b) input
coefficients can be varied in response to changes in the supply of various inputs, However,
when input coefficients for a given sector level of output (or productivity) are looked at for
two different periods of time, these coefficients could differ either a) because the state of
technological knowledge changed, or, b) because relative supplies on inputs changed and
substitution occured, or, c) because of a combination of a) and b}, It is important to
distinguish between changes in input coefficients which occur because of changes in techno-
logical knowledge and those which occur, with technological knowledge constant, because
of the existence of substitution possibilities,

27. In the MRP Reporis this distinction was, in general, not clearly made, The changes
in productivity which were estimated for the plan period were generally taken to reflect
the changes in the state of technological knowledge, but the possibilities of substitution

- and therefore the effects of the conditions of supply on the amount of various types of
labor demanded - were not explicitly considered.

28, The importance for manpower planning of considering substitution possibilities - supply
effects on amount demanded - occurs at two levels, The first has to do with the use and
interpretation of observed data on occupational inputs, The second has tc do with the
projection or forecast of occupational inputs.

29, The importance at the first level becomes clear if the following question is asked: are
presently observed occupational inputs solely determined by the pattern of economic outputs
or do they reflect, as well, the relative supplies of various types of labor which are available.
Only in the Yugoslav Report is this point explicitly raised. It states! that changes in the
educational system had led to a large increase from 1956 to 1960 in the relative supply of
workers with higher qualifications, and that the absorption of these workers was reflected

in the numerical relationship of personitel with high qualifications to other types of labor, as
observed in 1960. Thus the trend in occupational structure from 1956 to 1960 probably re-
flected not so much a change in the technological conditions of demand as a change in the
relative supplies of types of labour,

30. The importance at the second level is obvious if it is asked: what if the future oc-
cupationai structure for various se:t s in Yugoslavia were to be estimated by extrapolating
the 1956-1960 trend, or, what if another country, basing their estimates of occupational

1. MRP Courm@y Reports: Yugoslavia, OECD, 1965, pp. 82-96, Also note that the Yugoslavia classification is & mix of occup-
ational and educational qualification, as noted in Appendix [ below,
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input requirements on international comparisons, used the Yugoslavia 1960 data as a basis
for determining their future target? Inboth cases, the effects of the unique supply condi-
tions in Yugoslavia in 1960 would introduce biases in the estimates for the future, The
existence of substitution possibilities, and therefore supply effects, is important at this
second level, not only because it can introduce such biases into the estimates for the
future, but also because it suggests that even for a projected given level of sectoral output
(or productivity) there may be not one set of occupational inputs but several alternative
occupational input paiterns to be considered,

31, Itis not surprising that users of the manpower requirements approach have generally
overlooked these supply effects. The rationale of the approach is dominated by the view
that an economic plan or forecast is already given and that this generates a unique set of
demands for various types of labor, which the educational system must be adjusted to
supply; it is an exclusively demand rationale. But the failure to differentiate supply effect
from other factors influencing the occupational structure can, as the example cited above
suggests, introduce serious biases into the estimates of manpower requirements, Man-
power requirements are estimated, in the case of educational planning, in order to deter-
mine the conditions of supply of various types of labor, But if the estimating procedures
themselves are biased by the supply effects of the past, then there is a serious element of
indeterminacy in the procedures - the conditions of supply determine the conditions of

supply.

32. The MRP Reports - aside from that of Yugoslavia - got around the indeterminacy
introduced by supply effects by assuming that occupational coefficients are not responsive

to relative occupational supplies; it was implicitly assumed that a change in the supply of
one occupation relative to another would not induce a change in sectoral occupational inputs,
This assumption is not necessarily incorrect, though the Yugoslav experience noted above
suggests it might be, Empirical evidence was not presented in any of the Reports to support
this assumption,

32. To reiterate, if, in fact, supply effects on demand are important, then the manpower
requirements approach becomes much more complicated, First, methods of deriving
estimates by trend extrapolation, international comparison, or by using leading firms as
predictors, will all be subject to bias - since they are all based to some extent cn observed
occupational inputs which are influenced by supply effects. Secondly, the derivation of a
single set of manpower requirements relating toa given economic plan of forecast must
become more complicated, If substitution is possible, then a wide variety of Jccupational
patterns will be consistent with the given economic plan or forecast and the problem will be
to choose a single "optimum"' set of occupational requirements from among the range of
alternatives,

34, There are severai criteria, both economic and social, which might be applied in order
to select an "optimum" set of occupational requirements from among alternative sets. This
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is not the place to explore these criteria and the ramifications of their use!, It must suffice
: to mention a single one as an example; the criterion of cost-minimization., For instance,
if there are several sets of occupational requirements which would be consistent with the
given economic plan or forecast then one would choose that set which would require the least
cost in terms of educational expenditure,

* 35, It should be kept in mind that there are two facets to the problem of supply effects
upon demand with respect to educational planning, The first concerns the relationship
between the economic outputs and the occupational inputs, The second involves the relations
between occupations and the educational requirements for these occupations, Thus the

relationship between the educational system and a given pattern of economic outputs might
vary because of either of these two possible levels of effects, For instance, technology
might be such that there is a fixed coefficient relating output in the manufacturing sector
and the number of engineers employed in that sector - no supply effects at the first level

- but there might be a number of different educational patterns which could produce an
engineer - supply effects at the second level; the relation between output in manufacturing
and the educational system would be variable because of the possibilities of substiiution at
the second level even though there are no opportunities for substitution at the first level,

s The question of the relation between occupations and education is imore fully discussed in
sub-section F,

- 36. Intwo of the MRP Reports, problems explicitly recognized by the authors could have
3 led logically io a careful consideration of substitution pessibilities -~ that is, supply eifects,

g 37, In the Turkish Report, it was found that the projected requirements for 1975 for
Class C workers - predominantly skilled industrial workers and skilled sales and clerical i
i
1

workers - could not possibly be met because of real limitations upon the rate at which the
segment of the educational system "producing' these workers could be expandedz, It was
decided that this deficit would be met by training the additional Class C workers required
through vocational programmes, This is clearly a case of substituting one educational
programme for another - the second level supply effect discussed above, It is curious
that the assumed ability to vary the educational requirements for an occupation group did
not lead to a more general consideration of substitution possibilities, at both levels, and
thereby to the effects of supply conditions upon demand,

38, Similarly, in the Italian Report, it was found that because of limitations on the obtain-
able rate of growth of the educational system one third of the estimated requiren:ents could
. not be met®, The report hints that perhaps substitutions of other inputs will be required

‘ but does not follow up this lead to revise estimates in the light of this possibility,

1, Altemative crizeria ate discussed briefly on p, 38,
i 2, MRP Country Reports: Turkey, OECD, 1965, pp, 42-52,
3, MRP Countxy Repoxts: italy, OECD, 1965, pp, 103-104,
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39, These two examples also serve to illustrate a point raised in the previous sub-section,
In both cases the manpower analysis started from output and productivity figures given by
official or semi-official organisations, The manpower analysis led to a set of estimated
requirements which could not be fulfilled because of real constraints upon the growth of the
educational system, ‘The next logical step would be either to re-examine the methods used
to derive the manpower requirements - for instance by trying to take into account substitu-

tion possibilities - or force a revision of the output and productivity estimates made by the
officizl or semi-official organisations, The Italian Report explicitly recognizes this logical

. step! but does not carry it out. The Turkish Report - as has been pointed out - avoids
the full implications of the fact by assuming second level substitution is possible in a single
case,

40, ‘These cases suggest that consideration of skilled manpower constraints needs to be
more fully integrated into the total economic planning process and that methods of estimating
requirements for manpower need to be more complex, If response to relative supplies of
manpower by adjusting input coefficients is not possible, the problem of real manpower
constraints must be taken into account in planning or forecasting output. If adjustments in
manpower inputs in response to supply are possible, manpower estimating techniques should
reflect this possibility,

E. The Degree of Disaggregation

41, A question which has been raised several times with respect to manpower require-
ments is: \‘Vhat degree of disaggregation is necessary to obtain reasonably accurate man-
power requirement estimates? The range of degrees of disaggregation suggested has been
quite wide, The earliest models of Correa and Tinbergen2 related education levels directly
to GNP, Disaggregation from this point has followed two lines: first, disaggregation of
GNP iuto sectors and sub-sectors; secondly, insertion of the cccupational distribution of
the labour force betwezen the output estimates and the educational requirements - and, still
further, more and moi'e refined breakdowns of occupation groups, Attempts to establish
the most reliable degree of aggregation on theoretical grounds quickly run into complex
difficulties, Judgment, based on piece-meal empirical evidence, will probably continue to ’
be the grounds upon which the level of aggregation is determined for some time to come.

42. The MRP Reports, with the exception of Portugal, disaggregated GNP into at least
eight economic sectors, and in the Greek and Spanish Reports disaggregation of sectors
into sub-sectors is alluded to, Analyses for other countrics may have carried disaggrega-
tion to the sub-sector level, though it was not mentioned in the Reports. The degree of
occupation disaggregation varied quite widely, from six categories for Italy to 62 for
Greece,

1. MRP Country Reports: Italy, OECD, 1965, pp, 103-104,
2, “Quantitative Adaptauon of Education 10 Acceleratcd Growth”, Kykt~, r.i, 15, 1962,
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43. Two general, different reasons for considering high degrees of disaggregation desir-
able can be briefly described here. The first depends upon the characteristics of the educa-
ticnal system, The educational programme for certain highly specialized skills may be
quite long and also quite specific in content to the particular skills. If such skills are
believed to be closely related to economic activity then a special occupational category
would be required for them (on these grounds it is reasonable to establish separate
categories for engineers as opposed to administrators but not for barbers as « nosed to
firemen). It would then be necessary to see whether workers with these skills are concen-
trated in particular economic sectors. If so, projections would have to be disaggregate
enough to trace the particular development of those sectors. If such skills were concen-
trated even more in particular sub-sectors, further disaggregation would be required,

44. The second reason for considering disaggregation would be to improve the reliability
of estimates, Reliability of estimates depends upon the stability of the relationship between
the variable estimated - in this case occupational or educational requirements - and the
independent variables - in this case economic indicators. The case where disaggregation
of the independent variables is desirable is perhaps best illustrated by means of a hypo-
thetical example, Suppose the problem is to estimate the requirement of engineers in the
economy and the independent variable to which engineers are to be related is GNP, Further,
assume that engineer requirements are closely related to output in the Manufacturing sector
but are not closely related to output in another sector such as Commerce and Finance. Now
suppose that movements in the level of output in Commerce and Finance dominate the move-
ments in the aggregate variable, GNP, It is clear that in such 2 case a better estimate will
be obtained if the variable GNP is not used in an aggregate form but is disaggregated so
that the component stability of the engineering-Manufacturing relationship can emerge and
the disturbing component, Commerce and Finance, can be separated out,

45. On the other hand, stable estimating relationships for a variable are sometimes
discovered by aggregating variables whose movements have conflicting influences on the
estiinated variable - thus component instability may be cancelled out in the aggregate.
The desirable degree of disaggregation must be determined in view of these two opposing
possibilities,

46, Attempts to answer the questions concerning degrees of disaggregation are important
in order to judge better the reliability of the estimstes obtained and also to make better
use of the human and financial resources for the development of estimates. A great deal of
energy can be spent on obtaining finer degreesof disaggregation and it may well be that
these refinements do not substantially increase the reliabiiity of tha estimates,

47. In addition, this questionis important because some critics have argued that the
relationship between output and educational inputs is so complex that it can only be reliably
estimated by projecting requirements formulated at the level of individual firms and that,

since data for such estimates cannot be collected, the manpower approach should be abandoned.
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F. Occupational-Edecational Relationships

48, The manpower requirements approach, as used in the MRP, puts a great deal of
emphasis on the estimation of the numbers required according to occupation, But if these
occupational estimates are to be used for educational planning, a means must be found to
convert the estimates of occupational requirements into educational equivalents, Both
advocates and critics of the manpower approach agree that we know very little about the
relationship between particular occupations and the education they require,

49. Therefore, the weakest link in the analytical chain which constitutes the manpower
requirem -ts method is tiie conversion of occupational estimates into educational estimates.
In fact, the determination of these relationships meets with problems analogous to each of
those described in the previous three sections; there exist productivity, supply effect and
disaggregation problems related to the conversion of occupaiion to education requirements.
More important, the amount of information available on past occupational-educational
relationships is very limited, N

50. The productivity problem with respect to occupational-educational relationships has
two aspects, First, changing knowledge of technological processes may require aderivative
change in the educational input for a particular occupation, e,g. introduction of data pro-
cessing machines, a change in the type of training for clerical workers (this may be either
more or less complex training). Secondly, changes in educational knowledge and processes
may change the educational input for a particular occupation, e.g. improved science
curricula may allow the acquigition of technical skills with fewer years of education,

51, Supply effects upon the occupational-educational relationship were touched upen in
Section C - they constitute a second level of substitution possibilities, It may be possible
to fill a given occupation group with a wide variety of educational inputs, without seriously
affecting productivity. If this is the case, other criteria, such as relative costs, are
needed to select among the possibilities,

52, The aggregation problem occurs here since the question arises as to whether the
educational requirements for a given occupation are the same regardless of the economic
sector in which the occupation is carried out; in other words, is a three-way cross-
classification: education, occupation and economic sector, required ?

53. Useful comparative information on educational-occupational relationships is parti-
cularly difficult to obtain because of the differences among couniries in the institutional
chavacteristics of educational systems, As described in Appendix I, because of this

lirnited information educational-occupational conversions in the MRP Reports were for the
most part based upon judgment. In some cases trends in educational attainment for various
occupations were extrapolated and some vague international comparisons were alluled to.
Knowledge about the factors affecting the relationship between occupations and educational
requirements is still extremely rudimentary.
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G. Sensitivity analysis

54. ‘There are no simple answers to the problems described in the preceding sections,
There is, however, a very simpie technique which can be used tentatively to determine the
relative importance of these problems, This technique can be called sensitivity analysis.

It amounts simply to varying key parameters, variables or assumptions and then calculating
the sensitivity of final estimates to those variations,

55. In Chapter Il of this paper empirical examples are presented of the application of
sensitivity analysis to the data from the MRP Reports. These examples provide some in-
sight into the scope of the problems discussed thus far,

56. Sensitivity analysis can be used not only for the purpose of shedding light on these
specific problems but can also be introduced more directly into the planning process. In
planning itself, sensitivity analysis has three distinct uses, First, testing preliminary
estimates by sensitivity analysis would help planners {ocus their attention for further study
upon those parameters, variables and assumptions to which final estimates prove particu-
larly sensitive, This would allow improvement of estimations by a series of successive
approximations,

57. The second and third uses are closely related to the fuiction which estimates, such
as those presented in the MRP, are to serve. If these estimates consist of documents
which are to aid decision-makers - for instance, ministers of education and labour - they
should allow for the éxercise of the decision-makers judgment, that is, they should present
alternatives for choice. The second use of sensitivity analysis would be in the presentation
of such alternatives: at points where uncertainty remains about key parameters, the para-
meters could be varied over the range of uncertainty and the effect on the final estimates
reflected, Presented in this form, final estimates would reflect a range of uncertainty and
the decision-maker would be allowed to make judgments about the most reasonable values
within this range or would be able to adjust nolicy decision in view of the degrees of un-
certainty about estimates,

58. The third use of sensitivity analvzis would also generate sets of alternatives for
decision-makers In this use the analysis would be viewed as a crude substitute for the
type of cost-benefit analysis which is commonly suggested as a basis for decision-making
in the public sector:, Recognition of the difficulties of quantifying the "benefits" or "output"'
of education wes perhaps the major factor in the creation and acceptance of the manpower
requirements ap, -oach. Even granting such difficulties, there is some room in this
approach for a type of pseudo-cost-benefit analysis through sensitivity analysis. For
instance, in all the reports assumptions were made about the ratio of pupils to teachers

and pupils per classroom (or floor space per pupil). These ratios were generally taken to

1. See, for instance, Otto Eckstein, "A Sutvey of the Theosy of Public Expenditure Criteria” in "Public Finances, Needs,
Scurces and Utilization™, National Bureay, Princeton University, 1961,
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be a rough index of quality, It would have been quite simple to vary these ratios and calcul-
ate the effect of the variations on total costs. (An empirical example of this type of analysis
is presented in Chapter III). Decision-makers would have their own opinions about the
degree to which lowering the pupil/teacher ratio would improve the quality of the education
and they would be able to balance these assessed benefits against the explicitly defined in-
crease in costs, Other "policy variables" might be treated in a similar fashion.

H. The Questions Raised

59, Before turning to the empirical analysis, it is useful to review the general questions
that have been rzised as basic criticisms of the manpower approach,

1. Is the quantitative impact of manpower requiremecnts on the vducational system
likely to be very significant?

2. To what degree do uncertainties about productivity change (technological change)
affect estimates of manpower requirements ?

3. Are occupational input coefficients at a given point in time fixed or variable, and
how much difference would it make if they were variable rather than fixed ?

4., To what degree must the economic structure and the labour force be disaggregated
in making estimates, i.e., must separate estimates be made for economic sectors,
industries, or firms and how far must the labour force be broken down by occupa-
tions if reliable estimates are to be made?

5. What difference does the general ignorance of occupational-educational relation-
ships make in the determination of the usefulness of educational requirements
estimates derived from projections of manpower needs?

60, As stated at the outset of this chapter, the empirical analysis which follows cannot

provide definitive answers to all these questions, But they car provide some partial steps }
toward answers and give some indication of the present state of knowledge about the man-
power requirements approach to educational planning,
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PROBLEMS ARISING FROM METHODS OF FORECASTING
USED FOR THE MEDITERRANEAN REGIONAIL PROJECT:
SOME EMPIRICAL ANALYSES

61, This part of the paper describes empirical examples which have been constructed on
the basis of the data in the MRP Reports. These examples were chosen with two purposes
in mind: first, to seek further concrete information relevant to the problems discussed in

Chapter II; secondly, to illustrate an empirical approach which might be helpful to planners
in the future,

62, For each of the problems noted in the previous chapter there is some sort of pertinent
empirical evidence in the group of examples described. The order of presenting the prob-
lems in this part is not the same as in Chapter II, however. The order in this chapter
reflects an increasing complexity of analysis, This allows for greater economy of descrip-
tion and, it is hoped, familiarity with the methods used in the more simple examples will
help the reader when he comes to the more complex ones.

63. InSection A, an example is given of sensitivity analysis applied with a view to cost-

3 benefit decisions - as suggested in Chapter II. Section B is devoted 0 a brief introduction
to the general comparative data which have been compiied on the basis of the figures in the
MRP Country Reports, Since these comparative data are used in the examples described
below, it is important that the reader be zware of their nature and limitations, In SectionaC
empirical work relevant to the question of supply effects discussed in Chapter II is described
and both intercountry comparisons and sensitivity analysis are used. Section D concentrates
on analysis of the determinants of the estimates of the occupational distribution of the labour
force, The method of analysis used is similar to sensitivity analysis but is slightly more
complex, The productivity problem, and the question of desree of disaggregaticn, introduced
in Chapter II, are partially examined here., The most complex analysis is presented in
Section E, and concerns the question of the impact of manpower requirements as described
in Chapter II; the problems of occupational-educational relationships are also considered

in the analysis in this section. The empirical work combines sensitivity analysis and the
method used in Section D,

NG
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A. A Simple Example of Sensitivity Analysis: Variation in the Pupil/Teacher Ralio

§4. InChapter II, it was suggested that sensitivity analysis might serveasa crude sub-
' stitute for cost-benefit analysis. Using the data frcm the Greek Report, a simple empirical
example was drawn up to illustrate this possibility,

65. The objective of this example was to point out a way in which information might be
presented to educational or financial decision-makers and w? ich would clearly define the
relative costs of one or more of the educational choices, With the costs of the choice

clearly defined, the decision-maker can apply his own estimate of the benefits (since these
benefits are difficult or impossible to quantify) and mzke a decision weighting relative

costs and benefits, From among several possibilities a simple example was selected that
could be applied to the problem of making decisions about improving the "quality” of education
over the period of the plan. The example concisted simply of changing the pupil /teacher

ratio assumed for 1975 and then tracing through the effect of this change on the estimate of |

current costs in 1975.

66. In most of the MRP Reports, the index used to indicate the "quality' of educatior was
the pupil/teacher ratio, Many experts do not accept the pupil-teacher ratio as a good index

of the “quality" of education. In fact, one sophisticated quantitative study of the United

States educational system? provided convincing evidence that there was little correlation

between the pupil /teacher ratio and the "quality" of education. In the Turkish Report there
was some discussion of the relationship between pupil/teacher ratio and the results of
examinations2. Even if the Turkish evidence that examination results decline with increases
in the pupil/teacher ratio is accepted - in spite of the United States evidence to the

contrary - it does not follow that this ratio must be maintained or "improved'. This will
depend first on whether the examinations test the skill that concern the objectives of the
educational plan - for instance, increased economic growth, Then, even if the examinations

do serve this end, it must be asked: how much is society willing to pay - in monetary or
opportunity costs - to prevent such a deterioration or to realize an improvement by lowering

the pupil/teacher ratio still further?

; 67. In spite of these reservations about the usefulness of the pupil [teacher ratioas a
"quality" index, an empirical example was constructed to show the cost of "improved

; quality”, due to planned reductions in pupil/teacher ratios, which were built into the Greek
' plan, A measurement of the sensitivity of costs to changes in the assumeq pupil/teacher
ratio was examined on the basis of the data in the Greek Report,

68. This oxample was created simply by calculating what current costs would be for the
plan period if the pupil /teacher ratio remained at the 1961 level rather than being lowered
as suggested in the Report,

1. Project Talent, University of Pittsburgh, Piwsburgh, Pa, 1964,
See p, 80, .
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69. For instance, in the Greek Report %t was suggested that the ratio in 1974 in secondary
education should be about 24 pupils per teacher, In 1961 the pupil/teacher ratio for second-
ary education was recorded at about 28 pupils per teacher, A new estimate of teacher
requirements for secondary education was made by taking the Report estimates of 1974
secondary enrolieiit but applying the 1961 ratio of 28 rather than the 1974 estimate of

24 pupils per teacher, The resulting requirements were then multiplied by the 1974 average
salary for secondary teachers as estimated in the Report, This gave a new estimate of

total secondary teacher salary costs in 1974 to which were added the 1974 estimates of "other
current expenses" for secondary education as provided in the Report. This new estimate of
total current expenditures was compared to that in the Report, the difference between the
two representing the invrease in cost which is due to the reduction of the pupil /teacher ratio,

70. The estimates of costs in 1974, assuming the 1961 pupil/teacher ratio, those made in
the Report on the basis of a lowered pupil /teacher ratio, and their difference as a percentage
of the Report cost estimates for 1874 are shown in Table A,

71, Inall, about 15 per cent of estimated total current costs ir 1974 are due to the suggest-
ed lowering of pupil/teacher ratics; for higher education alone, this factor accounted for

20 per cent of the cirrdnt costs estimated for 1974 (it is, perhaps’, clearer to say that
estimates of 1974 current costs would be 15 to 20 per cent lower if pupil/teacher ratios
remained at 1961 levels)?, Clearly, similar calculations could be made to cover the whole
plan period rather than only the final year.

72. These estimates of the costs of lowering pupil/teacher ratios should not be in any
senge taken to imply that lower ratios are not desirable, or not worth the price, This would
be a judgment to be made by the appropriate authority within the context of the alternative
educational choices available and the explicit or implicit geals toward which educational
activity is directed. However, with this type of cost information in hand such an authority
can make a more balanced judgment as to whether the benefits expected to accrue from
lower ratios clearly outweigh the increase in costs. It is not enough to conclude, as most
of the MRP Reports did, that lower ratios mean higher quality and, therefore, should be
built into the plan, With limited resources, all actions that are judged to be good for society
cannot be undertaken., Thus, in deciding priorities, it is very important to have the op-
portunity costs clearly shown,

73. Similar types of sensitivity analysis could be carried out to illustrate the relative
importance of other key choices within the framework of the plan, e.g. changes in the
pupil-classroom ratios could be traced through to costs, This empirical example using
pupil/teacher ratios was presented to illustrate this type of analysis,

1, The assumption has been made that "other current expenses™ would not be affected by differences in the pupil/
teacher ratio,
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Table A.  GREECE. ESTIMATED CURRENT COST TO IMPROVING PUPIL/TEACHER RATIOS IN1974
NUMMR OF TEACHIERS®
CUMENT COSTS Lind TEACHERS | SAMES TOTAL CURRENT COSTS 19714
PUMIL/TEACHER ROIECTED 1974 SALARY PER REQUIRED hSSYMDIG (rallion drachmac)
o | " e | voci | wme | . i
YN (tb ] ASSUMING PUPILITEACHER ASSl‘J G ASSUMING PROJECT. ‘g‘*
dachmie) THE 1961 uTIO 2/1" 1862
1974 1981 SALANES OTHER PUPIL/TEACHER (m ot U l_ElM:Hl! PUNIJ’":ACHE
EXPENDITURE RATIO drartunie) RATIO RATE
PRIMARY: total 891,000 | 29.4 38.5 2,525 275 83.3 23,320 i.94: 2,800 2,216 -20,9
public (818,000) | (28.7) (39.9) (2,300) (250) (83.6) (20,501) | {1.714) {2,550) (1,964) (-23.0)
private (73,000) | (26.1) (25.9) (225) (25) (80.4) f2,819) | (227) (250) (252) (+0.8)
SECONDARY: total® 456,500 24,1 28,0 2,309 611 121.8 16,530 1,691 2,920 2,602 -10,9
public (369, 100) - (38.3) (1,740) (410) - - - (2, 150) - -
private (87, 400) - (17.1) (569) 1201) - -4 - (770) - -
of which:
general 370,000 26.2 31.0 1,709 211 121.2 11,472 1,365 1,920 1,576 -17.9
public (318,000) | (30.0) (40.2) (1,380) (170) (130,2) (7, 910) (1,030) (1,550) (1,200) (-22.6)
private (52,000) | (14.9) (14.6) (329) (41) (94.0) (3,562) (335) {370) (376) (+1.8)
l technical/ h
- 2 vocational 2 86,500 17.8 17.12 600 400 123.7 5,058 626 1,000 1,026 42,6
2 public (51, 100) - (6.6)? (360} (240) - - - (600) -
) private (35, 400) - (21.7? (240) (160) - - - (400) -
2 HIGHER: total 45,500 15.4 22,5 495 155 167.8 2,121 T 650 si1 -21.4
i of which:
3 science faculties (18,900) (9.9) (13.8) - - - (1,370) - - -
other faculties (26,600 | (25.3) (35.4) - - - (751) - - -
. TOTAL: all levels 1,393,000 26.7 34.6 5,329 1,041 : 41,971 4,288 6,370 5,329 -16,3
public (1,232,600) - (38.4) (4,535) (815) - - (5,350) - -
4 private (160, 400) - (20.0) (794) (226) - - (1,020) - -
A
3
3
N
L Exciud o

2, Notuking (nts 2cCOURE part-time equivalents,
3. Forprivate education, 0o trekdewn is given mmeomqumhlmnumuauowcmtupeuum. 12 has been droken down in the same prop 23 prevails in public

4, This figure has not becn calevlated because of the abneemally low pupil/eaches tatio shown fox public vocationsl education, This i due to the {act that the numbes of pan-time eachers has net been given as fuli-time equivilents,
S, Toulof curent coss are the sum of genaeal and vocatienst,

¢, Other expenditure is asumed 10 be the :ime as that projected for 1974,
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B.  An introduction to the comparative data

74. A set of basic tables containing base year output and occupational data as well as
projections for *he target year were constructed from Report data on a similar classificatory
framework for 1s many of the countries as possible. Even though the countries siarted ifrom
a similar methodological framework, the comparability of the data was still quite limited,
and quite frequently even the comparisons provided in the tables could be obtained only with
some forcing of the data, These data form the basis of several of the empirical examples,
described below, which were carried out to investigate the problems outlined in Chapter II,
An attempt has been made in the notes accompanying the various tables to indicate the
limitations of comparability, In the description of the examples based upon the tables, and
in the conclusions drawn from these examples, warnings about the underlying weakness of
the Jata are repeated. Data in this study should be considered relevant only to the purposes
of the study and should not be used for other purposes, Those wishing to use these types of
data are urged to consult the MRP Reports themselves or the sources cited in the Reports.
75. Since these tables are used as a basis for the empirical examples discussed in sub-
sequent parts of this paper, only a few notes of commentary on the data are provided at

this point,

Tables H, 1.  DISTRIBUTION OF EMPLOYMENT BY OCCUPATIONAL CATEGORIES
AND DIVISIONS OF ECONOMIC ACTIVITY

76. In these tables in attempt has been made to present a cross-classification of the labour
force by occupation and economic sector comparable for as many of the six countries as
possible.

77. The problem, o}‘ course, is to achieve comparability in the classification of occupa-
tions and economic sectors. Most of the countries used the International Standard Industrial
Classification for economic sectors. Comparability of the data in this direction seems
relatively good., There were considerable differences in the occupational classifications
used in the Reports, although most of the classifications were derived by aggregating in
different ways occupational categories based upon the International Standard Classification
of Occupations. It is hoped that the notes attached to the tables will serve as adequate
warning concerning the possible non-comparability among countries of the occupational
groups.

78. In Tables H and I, the percentage occupational distribution of the labour force within
the sector has also been calculated, This permits simple comparisons of the distribution
for a sector among countries in both the base year and the target year, It can also be used
to determine whether the differences in distribution among countries for any sector are
expected to narrow or widen over the plan period,

1. These data are presented in Appendix V,
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79. TFor both tables the percentage distribution of each occupaticn among sectors was also
calculated, This type of calculation is helpful in determining whether a particular occupa-
tion is highly concentrated in one or two sectors or ig fairly evenly spread among sectors.
Where the occupation is highly concentrated in a few big sectors, further disaggregation oi
those sectors may be desirable in order to improve estimates since changes in these
cccupations would be particularly sensitive to changes in these sectors. For example, for
three countries over 50 per cent of scientific and technical workers were in the government

sector,

Tables J, K. GROSS DOMESTIC PRODUCT BY SECTOR OF ORiGIN

80, The sectoral distribution of Gross Domestic Product is reported in local currency in
Table J and in United States dollars in Table K. The conversion factor used to translate
to dollar terms was the official exchange rate, Even though there has been considerable
discussion in economic literature of distortions caused by the use of exchange rates for
this purpose, no simple alternative to this method is currently available, Table J, in
local currency terms, was jncluded to facilitate the use of other conversion factors if so

desired,

81, The expected changes in the pattern of sectoral distribution were largely similar,
A significant decline in the percentages of GDP in Agriculture and a rise in Manufacturing
are the dominant expected changes in all cases. A large decline inthe Government and
Other Services sector percentage in Italy and a rise in Turkey, and a rise in Turkey in the
relative importance of the Banks and Insurance sector are other notable expected changes.

Table L. EMPLOYMENT BY MAJOR DIVISIONS OF ECONOMIC ACTIVITY

82. ‘This table was included because occupational breakdowns for Turkey and Yugoslavia,
cross-classified by economic gsector, could not be made to fit into the framework used in
Tables H and I, but total iabour force cross-classified by sector could be made compar-

able for all six countries.

Table M. PRODUCTIVITY TRENDS BY MAJOR DIVISIONS OF ECONOMIC ACTIVITY

83. This table is a simple combination of Tables J and K. The index computed for each
sector shows labour productivity in that sector as a percentage of average productivity for
the whole economy., Comparisons of as sumptions about productivity change over the period
of the plan may be easily made within this table, The inverse of the productivity changes

- in absolte cuwr'rency values - recorded here are used as one of the factors in the analysis
reporte s in Tables P, Q, R and s,

1, Tables Nand O and Tables P, O, Rand S will be explained in the relevant sections of this chapter,

46

i




e vy

>
3

"%
"
o

.

C. Supply effects on manpower estimates: an example of possibilities for substitution

84. A thorough empirical investigation of the effects of supply of various types of man-
power upon the amount of a factor demanded would require considerable quantities of data
on a comparable basis for many countries and for several economic and educational vari-

ables. This technical evaluation does not provide the proper arena for such a task, both
because the data in the Reports themselves are not sufficient and because an evaluation is
not the place for fundamental research. However, within the limits of the data available in
3 the reports some empirical examples czn be generated which give an idea of the possible )
dimensions of the problem. At the same time, the method used in these examples could be
incorporated into the planniag process itself as a stop-gap means of dealing with this prob-
iem; more basic research on this problem may allow a more sophisticated treatment ata ;
| later date.

: 85. In Chapter II, Section D, it was pointed out that there are two levels at which effects
of supply on the conditions of demand present problems for educational planning, The em- i
pirical examples that have been worked out deal with only one of these levels, that concern-

ol

ing the relation between economic outputs and the occupational inputs. The second level of
supply effects, that concerning the relation betw een occupaticns and the education associated
with these occupations was not examined in these terms. For convenience, the problem of
supply effects upon the demand for workers in various occupations will also be called the
substitution problem - since supply conditions may be presumed to affect the number of

S
(AR b s e 4

workers demanded when technology is such that other inputs, such as capital, may be
rclatively easily substituted for various types of labour, or one type of labour for another,
in response to differences in relative supplies of the various factors.

it

86. The first attempt to determine the importance of substitution possibilities was made
by calculating what may be called occupational coefficients, These coefficients were com-
:. puted for each occupation in each economic sector for the "base year" (the year used as

the starting point for projections, near 1960). The coefficients are the number of workers
in a particular occupational group in a sector per unit of sector output. These coefficients
are derived from the basic tables simply by dividing each element of the table showing the
distribution of employment by occupation and economic sector (Table H) by the appropriate
sector output data in dollar terms from the table on*GDP by sector of origin (Table K)!.

87. The occupational coefficients are presented in Tables N and OZ2,

4 - 1. In symbolic terms: L,-, - number of workers in occupation i in sector j,Xj - sector j conwibution to GDP, lj; - occupa- !

tion coefficient for i in sector j, the Iy = L,-,/x,-. '
2. A comparison at a fixed point in time of occupational coefficients rather than of the petcentage distribution of occupations

within a sector is more likely to lead to the discovery of any similarity in the structure of technological occupational requirements,

This may be seen by supposing that requirement for, say. scientific and technical professional workers in manufacuuring is quite fixed

< but that the requirement for unskilled workers mn this sector 1s quite variable, If percentage dutributions in manufacturing arc compared,

the differences in numbers of unskilled workess wall disturb the percentages and obscure the underlying simitatity of the requirements

for scientific and technical professional workers, Occupational cocfficients in one category are not statistically disturbed by the values

in other categories and therefore similanties are allowed to emerge in comparisons.

13 opions
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88. If substitution possibilities were very limited then oze would expect to find that the
occupational coefficients were roughly similar among countries for a particular sector, If,
for example, the occupational coefficients for Spain, Greece, Portugal and Italy are com-
pared for technical workers in the manufacturing sector one would expect to find coefficients
of approximately the same magnitude, This would meaa thst the nature of the technology
was such that, regardless of the availability of such workers relative 1o the supply of capital
or the supply of more or less skilled workers, the input of that type of labour per unit of
output was not variable, This is the fixed occupational coefficient assumption which has
been made in the MRP Reports ~ the possibility of alterna:ive input patterns at any given
point in time does ot seem to have been considered (as fir as can be judged from the texts
of the Reports).

83, In Tables N and O. comparisons of occupational coefficients show a wide range of
magnitude for almost any given occupation in any given sector, e, g. the coefficients for
technical and related workers in manufacturing are roughly of the order 3, 5, 7 and 17 for
the four countries for the "base year'. This evidence must be interpreted with great care.
The most that can be said is that, according to this evidence, there is no indication that the
occupational input per unit of output is technologically fixed. All this comparison suggests
is that the possibility that occupational input patterns may be varied at a given point in time
should be considered.

90, The reasons why no stronger presumptions can be made on the basis of these data
should be clearly shown, This can be accomplished by listing the various alternative
factors which might be put forward as causes of the observed variation, among countries,
in these coefficients, The most obvious are those relating to problems with the statistics
themselves and, the most serious problem, that of comparability of the occupational classi-
fication!, This possibility is clearly relevant to these data since, as stated above, the
classifications used in the Reports were not all exactly the same and, in some cases, the
data had to be forced into the framework used for the comparison,

91, A second type of classificatory heterogeneity could arise from differences in the clas-
sifications of economic sectors, Since all Reports used roughly the same international
classification, the forcing of the data in this direction was less severe2, However, the
auestion of the heterogeneity of economic sectors can be maintained even if the classifi-
cations are exactly the same since the sector - at a fairly aggregate level such as this ~

1, This difficulty could arise even if every counury was using exactly the same nominal classification, since census workers
of different nationalities could well nterpret the same classification differently, not to mention all th.c usual problems related to
census data in general,

2, Arough check was made of the data to sce if there was aily clear evidence of biases arising from differences in classifi-
cation of either occupations or economic sectors, This was done by checking along a row or column of the mauix of coefficients to
see wehther one country was consistently larger or smaller than the others, If, for exarple, 1echnical workers in Italy were o defined
that they included some of what were called sales workers in other countries, then one would expect Iialian technical worker cosffi-
cients to be consistently larger than those of the other countries for all sectors. No evidence of bias appeared in this categoty, or in
any other, except for the clencal and sales worker coefficients for Italy, These coefficients were lower for all sectors except transport
and communications in the "base year” w hich may indicate some classification difficulties for this category for Italy. No other
biases appeated when the tables were checked, tHowever, this is only a rough sort of eheck for bias.
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may contain quite significant differences in internal composition, e,g, in Italy the automo-
| bile industry is an important part of the manufacturing sector, whereas in Greece it does
‘ not exist, The question then remains whether more or less similarity in occupational co-

i efficients would be found if the economic sectors were disaggregated into sub-sectors and
f the coefficients compared,

92. Variations in the coefficients could also arise because the output data were converted
into common dollar terms by using exchange rates, This use of exchange rates as a con-
version factor creates familiar problems, The variability introduced by this factor would
be greater in those sectors which are not subject to the influences of international trade.
It is more likely to iniroduce variability in the Transport and Communication sector than
in Manufacturing or in sectors where differences exist among countries in the degree to
which the price structure is affected by government action, e.g. agriculture!,

93. Variations in the coefficients could also be caused by differences in the degree of uti-
lization of capacity, i,e, recession could affect the degree of plant utilization and this could
disguise underlying similarities in coefficients which would appear if all countries were
working at full capacity, However, the magnitude of the differences in coefficients in most
sectors seems to be too great to be due to this phenomenon alone.

94. Finally, variations could arise because the countries were working on different pro-

' duction functions, In order to minimize this possibility, the comparisons were made for
approximately the same year in all the countries, thereby removing the effects of pure
technological change which would appear if comparisons were made at different points in
time (this is the normal procedure when trying to "identify" supply effects as differentiated
. from the effects of changes in the state of technical knowledge)2, It should be clearly

1. A casual examinatici of Tables N and O did no: locate any evidence that this factor dominated as a cause of vari-
ability. Variation in coefficients did not scem significamtly different n non-trade-affected as opposed to trade-affected sectors, of
in agriculture,

2. The existence of "trade secrets” and patent rights - to the extent these are observed intemationally - and imperfections
in the means of international communication on technological matters clearly limits the strict teality of this assumption, However,
the fzct that this is believed to be a reasonable generalizanon it indicated by its almost universal adoption in the literatuze on inter-
national economics, both theoretical and empirical, Nur erous cases of the use of this assumptica for theoretical purposes are cited
in any general review of intemational wrade theoty: see, for instance, R, Caves, Trade and Economic Stucture, Harvard University
Press, Cambridge, 1960, This assumption is specifically adapted in several majot empirical studies, e.g. K, Arrow, H. Chenaty,

B, Minhos and R, Sotow "Capital - Labour Substitution and Economic Efficiency”, Review of Economicsand Statistics, Vol, X..0I, P
No. 3. August 1963, p, 226 and H, Chenery "Pattems of Industrial Growth”, Ametican Economic Review, Vol, L. No 4. Seprernber
* 1960, p, 626, ’
Natucally, when international of intra-national studies are made on the basis of a cross-secnon of very narrowly defit~d
industries the lack of common accessibility to technological knowledge may be an important factor which must be allowed for ~ anc,
peraps, appropriate information would be available at this level to make the allowance specific, Where the level of study is rela~ E
T tively aggregate (as it is in this work) thete is no reason, given the present degrtee of understanding, to suppose that deviations from
this assumption intzoduce any consistent bias,

It is important to understand that this assumption applies to technologicai knowledge 1 the purest, general sense,

Clearly, the detailed knowledge and skills required to “embody"” "known" technology in a productive process may be expensive to
obtain and, thus, while a "best practice technique” may be known, it may not be "embodied” for economic reasons, This dis-
tinction between knowledge of "best-practice techmques” and their “embodiment” 1 the nraductive process 1s more fully discussed
in Productivity and Technical Change, W,E,G, Saler, Cambridge University Press, 1960,
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understood that differences in coefficients might appear even if the countries could be con-
sidered to be on the same production function - variations in this case would simply reflect
the substitution of one type of input for another in response to relative supply availabilities.
The importance of this distinction for planning purposes should be fully understood, If the
differences are due to substitution effects then it is conceivable that at a point in time there
are several different occupational patterns that are compatible with a given level of output;
these various patterns could be obtained by varying the pattern of other inputs substituting
for manpower or being substituted for by manpower, If this is the case, planners would
have to take this into account in their plan formulation, If the variations are due to the fact
that countries are on different production functions - as a result of "traditional” charac-
teristics or other factors not strictly economic - then it will not be possible for a given
country to obtain the alternative pattern of occupations without affecting the level of output,
In this case fixed coefficient assumptions are justified and the observed differences in co-
efficients can be said to be due to factors outside the control or influence of the planning
process - at leastwithin the period of the plan,

95. Variations in the occupational coefficients could have arisen because of any of these
factors - clagsification differences, the use of exchange rates for the output conversion
factor, differences in the degree of utilization of capacity or differences in the production
function upon which countries are operating - but none of these are supply effects, The
possible causes of variability are listed so that the comparison made in this exaniple is
viewed with care and conclusions drawn from it are taken with the proper reservations,
But, second and more importantly, they are listed in order to point up the many difficulties
which manpower planners face in trying to draw conclusions about the occupational struc-
ture of various sectors by using international comparisons. As noted in the previous chap-

ter, almost every country used some such international comparison to some extent in
determining occupational structure estimates, All these comparisons were, theoretically,
subject to all the complications listed above,

96. The objective in calculating and comparing occupational coefficients was to gain some
insight into the possibility that occupational inputs were affected by the availability of such
workers relative to the availability of ot'.er types of workers and other factors of production,
Having listed all the other factors which might have caused the observed variations, it is
necessary to note that the variation in the coefficients could have been due to the differences
among countries in the supply of workers invariousoccupations?, The data did not provide
any reason to reject this possibility, and, therefore, one must proceed on this basis that

it is possible to vary cccupational coefficients - subject to all the reservations listed and

1, Inthe Greek Repott, p, 12, it was suggeste:d that the occupational structure was greatly affected by the size stucture of
the economic sector, An exact knowledge of the size s'zucture of varlous sectors for vatious countries was not available, However,
it can be argited that there is 2 good correlation between the size stucture of a sector and the absolute size of the sector output, On
the basis of this atgument, an attempt was made to test the Greek hypothesis by drawing scatter diagrams plotting the occupational
coefficients against the dollar value of sectoral output. for the various occupations and sectors, No uniform trend in the coefficients
in relation to the size of sector could be observed in these graphs, Thus the variation in the coefficients did not scem to be explained
by differences in absolute size,
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to the possibility that more conclusive evidence on the question may appear eventually. If
the possibility of substitution is accepted the next question is: how much difference could
substitution make in the educational estimates that emerge from the Reports?

97. In order to obtain some idea of how much difference certain types of subs:itution might
make in the proy “ted education requirements, an empirical example was constructed using
the Spuuish projections as the basis for the exercise. Supply effects upon the occupational
coefficients can be divided into two general categories. First, those which result in the
substitution of other factors of production for labour, or vice-versa, This type of subsitu-
tion could result in variations among countries not only in occupational coefficients but also
in the total labour productivity of a given sector. The second type of substitution is that
between occupations witinin a secte= total labour productivity in the sector remaining

constant, that is, the skill raix . 2 sector would vary but the total number of workers
per unit of output in the secto’ - vary?, ‘
98. The empirical exampl- . astructed was limited to the illustrations of the

second, more limited, type .: su 2, This was done because it is this type of sub-

stitution which is more directiy s« to the implicit assumptions made for the MRP

Reports. As was noted in the pravious chapter, it can be argued that the MRP assumptions
were that a given leve® of proeductivity was associated with a particular, fixed set of

occupational inputs, i,e, that substitution of the second type was non-existant, or so
limited as to be unimportants,

99. The example amounted, simply, to tracing through the effects on the final educational
estimates of the limited type of substitution. This was done by generating an alternative
occupational distribution sector by sector for Spain in 1975 (holding sector total labour
productivity constant) and then summonirgup the occupational structure over all sectors.

In order to give the example the maximum degree of realism, the alternative occupational
structure was constructed on the basis of data drawn from the same type of tables for other
countries for the base year. The alternative total occupational structure was then convert-
ed into educational requirements using the same conversion factors which were used in the
Spanish Report {0 convert the estimated 1975 occupational structure into educational

' requirements for 19753, In Table B the requirements resulting from this alternative

. occupational structure are compared with the requirements estimated in the Spanish Report.

1. Insymbolic terms: the first type of substitution would result i vanauions of the 1; and the L,/X). where Li/X,=  l;,
whete 1 e occupations and ) economic sectors. This assumes thai the countties are on the same production function in the sease
1yt “total factot productivity” is the same but that there are differences i the labour productivity because different amounts of
other factors are being used with labour, The second type of substitution would also result in variations in lj; butL,/X; would be
the tame among countries.

2. Although for the purposes of this study, the example wis designed only to test the signiicance of the second more 2imited
type of substitution the importance of the fust, wider type substitution should not be forgotten. As notzd w the previous chapter, this
type ¢ “ubstitution can be impor.ant both because it can lead 1o biases in estimating procedufes and because its exastence would
indicate a wider range of choice within which economic and educational policies could be detezmined.

3. A step-by-step description of the procedure followed 1 producing the estimates for the effects of imited substiution
is provided in Appendix 1L
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100. It is clear from the comparison of the alternative estimates with those of the Report
itself that even the limited su-stitution illustrated in this hypothetical example can make a
significant difference in the final estimates. Assuming that the range of possibilities was
accurately reflected in the data for the base year upen vhich the estimates were constructed,
the substitution would allow a 20 per cent reduction in the estimated requirements for higher
education and a 10 per cent reduction in the estimated requirements of graduates from
general secondary education, but these reductions would have to be offset by a 7 per cent
increase in the estimated requirements for technical secondary graduates.

101. As mentioned in Chapter II, it should cc voted that the choice among alternative
estima*es such as presented in the Table could be made according to several different

criteria.

Lowest total cost would be one such criterion, but other criteria which had a higher
social content or a longer time horizon of concern might be applied. For example, the
alternative having greater higher-edacation requirements might be considered desirable
because of the other social benefits which derive from having a larger percentage of the
population with higher education. In this case the plan estimates are helpful in the sense
that they suggest it will be possible to employ this greater percentage of higher education
graduates within the framework of the projected economic plan, and thus, the danger of
“intellectual unemployment" can to this extent be ruled out.

Table B. SPAIN: GRADUATE REQUIREMENTS 1260-1975

Comparison of Spanish graduate requirements based on Spain’s projected
occupational distribution of the labour forece, with graduate requirements based
on an alternative occupa*’ .nal distribution of the labour force,
allowing for limited substitution of labour

5 —
1
ESTIMATES OF .ESTIM'_‘TES oF % DIFFERENCE
GRADUA TES REQUIRED GRABUATES REQUIRED BETWEEN 1
LEVEL OF EDUCATION USING ALTRNATIVE
ACCOPDING TO OCCUFATIONAL AND 2
SPANISH PROJECTIONS .
DISTRIBUTION
Wwith Higher Education ....... 243.4 192.9 + 20,17
With Secondary Education ... 1, 153.5 1, 106.8 + 4.0
general ....cceecccaonn. (677.1) (606.6) (+ 10.4)
technical .............. (356.5) £380. 3) (- 6.7
Teacher Training .......co... (115.9) (119, 9y -

NOTES: Estimates have becn made for seco.dary aad higher education only, as primary education is compulsory, and consequently

no special provision is necessary on the basis of manpower requirements,

1. Estimates have not been computed for primary teacher traming. s primary education is compulsocy. and hence requuements are

bassd on demographuc rather than manpower considerations.
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102. The purpose of this example has been to show that realistic substitution possibilities
can make importznt differences in the final educational estimates: the final educational
estimates may change in fact, if the possible supply effects upon the number of workers
demanded in various occupations. The example has also been put forward in an attempt

to show hcw planners might trace through the implications of different assumptions about
the occupationzl structure in various sectors., [t is clear that given the oresent state of
knowledge no single occupaticnal structure can be said to be absolutely necessary for the
attainment of specific economic outputs. As illustrated in the previcus chapter, planners
in the MRP countries used several different methods in arriving at occupational structure
estimates, This suggests that any planner will be faced with a choice among several
alternative estimates of the required occupational structure, based on the various methods
of estimation. It is important that,before choosing anyone among the alternatives, planners
should attempts to trace through to final education estimates. The example illustrates the
way sensitivity analysis can provide insights which would aid the planner in making the
""best" choice, or allow him to present decision-makers with a meaningful set of alterna-
tives. Clearly this procedure does not dea! with the fundamental question of the tull im-~
portance of supply effects, but this question can be answered only by extensive basic
research, and in the iunterim this procedure proviles a stop-gap means of allowing for the
possibilities of substitution.

D. Analysis of factors of change: the occupational distribution

103. The estimation of the occupational distribution of the labour force in the target year
of the plan plays the central role in the methodology followed in five of the six MRP Reports,
These occupational estimates are the key links between estimates of economic ontputs and
estimates of the educaticnal requirements, A careful examination of the nature of these
estimates must be, thereiore, a basic element in any critical evaluation,

104, In undertaking such an examination, it is helpful to review briefly the process of
arriving at these estimates as set out in the basic methodology?®. According to this method-
ology the number of workers in any occupation group is determined, by definition (that is,
this is a tautology, not a functional relationship)? by four factors:
a) the number in the occupation as a percentage of the employed labour force in
each economic sector;
b) the productivity of labour (all labour in the sector) in each economic sector (or
more exactly the number of workers per unit of output in the sector, i,e, the
inverse of sectoral labour productivity);

[
.

H.S. Pames, Op, cit.
2. The tautological nature of this selationship is easily seen when expressed in symbolic tegms:
GDP -~ Gross Domestic Product. SGDP; - Sector i conzributed to GDP, L; - total labour in sector i, Lj) = number
occupation j in secteri =
@ ® (c) ()

L = Ljj L SGDP;
(T{L’ e “gop (GDF)
o, ifj = Lj). a tautology,
53
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c) the pernentage distribution of Gross Demestic Product among economic sectors;

d) the level of Gross Domestic Product,
If, for any year, these four factors are multiplied together for each sector and then summed
over all sectors, the resultant wiii be the number of workers in that particular cceupation
in that particular year. It follows that a change in any one of these factors, all the others
held constant, would change the total number of workers in the given occupation group, Cver
the period covered by the educational plan it may be expected that all four of these factors
will change, The estimated change in the number of workers in the occupation ovir the
period of the plan can be attributed to the astimated change in these four factors., Some of
the factors will act to enlarge the number in the occupation, e.g. an increase in GDP; other
factors will have +he effect of reducing in the number in the occupation, e.g., a decrease in
the occupation as a percentage of the labour force in some sectors, The actual estimated
change in the numbers in the occupation over the period of the plan will be the resultant of
the joint effect of these factors, some offsetting the others.

105. An exemination of the nature of the occupation estimates simply amounts to asking:
what was the relative importance of the four factors which determine the estimates?

Two of the four factors can be related to two of the questions raised in the previous chapter,
Factor b), the inverse of labour productivity, is obviously to be connected with the question
of the affect of uncertainty of productivity estimates upon educational estimates, An indica-
tion of the relative importance of this factor in estimated change in the numbers in each
occupation will indicate the seriousness of the problems raised by the likely inaccuracy of
productivity estimates, Factor c), the sectoral distribution of GDP, is related to the
question about the desirable degree of disaggregation. An indication of its relative import-
ance in the estimates will shed some light on the degree to which this type of disaggregation
is likely to improve estimates, Thus, in attempting to answer the question about the relative
importance of the four factors which entered into the estimation of the occupational distri-
bution of the labour force tentative steps are made toward answers to some of the basic
questions which have been raised about the manpower requirementis approach,

106. The data available for the examination of these questions are those already presented
in the basic comparable tables and used in the previous empirical example, For three
countries, Greece, Italy, and Spain, there are data giving occupational distribution by
economic sector-data which have been made comparable both in terms of occupational
classification and of the classification of economic sectors. There are also comparable
data on the Gross Domestic Product by economic sector for both the "base year' and the
"target year'/, Table K. From these tables values of the four factors related to the
occupational distribution can be derived for both the "base year" and the "target year",
Taking the difference in the numbers in each occupation in the ""base year' as compared to
that in the "target year" and the difference in each of the four factors over the period,
changes in the factors and changes in the numbers in each occupation can be analyzed.
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107, This analysis will indicate the relative iznportance of each of the four factors which
determine the estimates of change in the occupational distribution for each ol the three
countries. Such an anralysis showing which factors weighed most heaviiy in determining the
estimates of occupational change can be useful in two ways, First, the results can be
compared with those of similar analyses of historical data as a means of roughly checking
the reasonabieness of the planners® assumptions about the importiance of the different
elements of change, This type of comparison was carried out on a very limited basis, as
will be described below, Secondly, such an analysis can be used by plamners in the process
of developing their plans, to get a clearer idea of what factors and assumptions are playing
a major role in determining their final estimates of occupational change. An awarsness of
the sensitivity of their final estimates to their various assumptions would allow them to go
back and more carefully examine the most importaiic elements in their e:{imating process
or to hedge their final estimates in view of the degree of uncertainty which dominax=s
through the various assumed - or estimated - factors.,

108. The Italian MRP Report has provided some historical data on the occupational distri-
bution and the levels of GDP by economic sector. The same type of analysis of the relative
importance of the four factors related to occupational change can be made on the basis of
these data. As noted above, the results cf this historical analysis can be compared with
the analysis of the projected estimates of occupational change for the three countries. Itis
important, however, to be aware of the dangers inherent in such comparisons, Although
possible reservations about the validity of such comparisons are carefully examined at a
later point, it is worth noting the major problems here. The expected growth pattern of

the countries over the period of the plan can be significantly different from the historical
growth pattern observed in the country used for comparison, In addition, the degree and
type of structural disequilibria, particularly in the occupational distribution of the labour
force, may be quite different at the start of the plan period from the particular disequilibria
which existed at the start of the historical period in the country used for comparison, These
reservations will be more : arefully examined when the results of the comparison are
discussed below,

109, The technique used to relate the changes in the absolute numbers in each occupation
to changes in each of the four factors is similar to the sensitivity analysis used in the
previous empirical examples but is not, strictly speaking, the same, For convenience,
this type of analysis may be called analysis of factors of change. The difference between
the two types of analysis is that in sensitivity analysis one factor is varied and the effect
on the final estimates is observed, whereas, in sources change analysis several factors
have varied and portions of the variation in the final estimate, which has been observed,
are attributed to each of the varying factors,

110, The fact that in the case where analysis of factors of change is used several multi-
plicative factors have varied leads to a technical complication', With several factors

1. A more precise description of the method wed in analysis of factors of change and & discussion of the technical problem:
is provided in Appendix II,
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varying, an interaction of their effects occurs which cannot be strictly attributed to one
factor or the other, More technically, as has been pointed out in the literature, to which
references are provided in Appendix 1lI, the analytical problem arises because the resultant
change analyzed is a product of the four factors, whereas, in trying to attribute a portion of
the variation to each of the factors an attempt is being made to convert the resultant change
to a sum of four elemenis. it is, therefore, necessary to make an arbitrary decision about
how to proportion the interaction elements among the four factors,

111, The results of the analysis of factors of change in each of the projections of changes
in the occupational distribution and the analysis of the historical change for Italy are given
in Tables P, Q, R and S*, Looking at each table individually, it may generally be
said that two of the four factors seem to be considerably more important in influencing the
size of change for each occupation, with the exception of technical workers, The factor
which consistently weighs most heavily is the change in the level of GDP (factor d in the
tables). The other large factor, which works in the opposite direction, is changes in the
level of labour productivity in the various sectors (factor b in the tables), Generally,
changes in the occupational distribution within each sector (factor a in the tables) are

not very important - except in the case of technical workers, The sectoral distribution of
GDP (factor ¢ in the tables) is also not very important in most cases, This suggests that
assumptions concerning the GDP and productivity growth rates in each sector have been to
a large extent the determining factors in the formulation of the projected occupational
estimates. A more forceful way of stating this conclusion is that a small error in the
estimate of either the growth rate or the productivity change would entirely wipe out the
effectiveness of extremely careful and accurate estimates of shifts in the occupa‘ .7 1
distribution within a sector or of the relative growth of the various economic sectors, i, e,
careful disaggregation. On this evidence the productivity problem looins large,

112, The import for the aggregation problem of these results is only partial: the effort
to disaggregate GDP into sectors, to the level carried out in the Reports, did not playa
significant role in determining occupational estimates, but this by no means settles all the
aggregation questions,

113, Several suggestions to future planners follow from these results, This type of
analysis not only underlines the importance of the productivity problem, but also provides
additional information which may help the planner to reduce the uncertainties introduced by
undependable estimates of productivity change., This information is provided in the internal
elements of the Tables, If these elements are examined for particular occupations, those
sectors in which the productivity change assumptions played the largest part can be picked
out and energy can be concentrated on improving these estimates2, The importance of the

1, See Appendix V and for a methodological note on these tables, s2e Appendix I,

2. A quick survey of the tables with this point of view in mind brought out one particularly distutbing element, For many
occupations assumptions about productivity change in the sector "govemment and other services” were very important, This is
disturbing beth because there is no evidence that estimates in this sectot w=re made with special care and because the concept of
productivity iself in this sector, whete output measurements are largely input based, is rather vague,
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growth of GDP as an element in determining the occupational cistribution gives particular
emphasis to the idea that alternative estimates of the occupational distribution related to
different assumed rates of growth of GDP should be drawn up, at least in the planning
process, even if not presented in the final plan document,

114, The analysis of the results for individual countries can be deepened when comparisons
are made among countries and particularly when comparisons are made between the results
for projections and those for the historical data. Inunderiaking such comparisons it is
necessary to make, once again, important reservations about this type of analysis, The
major reservation must be, of course, about the underlying comparability of the statistics,
The problems of differences in the classifications of occupations and sectors and in the
internal composition of the sectors, of the validity of exchange rate conversions mentioned
with respect to the analysis in the previous section all apply to this analysis as well, The
second type of reservation mentioned above concerns the significance of compariscns
between the historical experience of one country and the planned change in another - or
even the planned future change in the same country.

115, Some steps may be taken, however, to try to determine the extent of the seriousness
of this second type of reservation. The comparisons to be made here are between the ten-
year period 1951-1961 for Italy, the 15-year period 1960-1975 for Spain and 1961-1974 for
Greece, This is suggestive of the limitations of the comparison in one direction., The
GDP growth rate for Italy over the period 1951-1961 was 5.9 per cent! according to the
MRP Report. The projected GDP growth rate on which the Spanish Report was based was
6 per cent and averaged 6.7 per cent over the plan period for Greece, These, at first,
seem of roughly the same order of magnitude, but differences in long-term growth rates

3 are much more significant than they look in simple growth rate numbers. For instance,
one author? has estimated that with the present structure of the United States economy, in
order to raise the growth rate over the twenty year period 1960 to 1980 by 0. 1 percentage
3 points it would be necessary to increase private net investment one-fourth above what it
would otherwise be.

i g 4 ey

116, By comparing the percentage sector distribution of GDP at the beginning of the period
analyzed - 1951 for Italy, 1960 for Spain and 1961 for Greece - the degree of similarity
- of the growth pattern can be appraised, In general the relative size of the sectors was quite
similar and the growth pattern was also similar with the exception that at the beginning of

3 the plan period, Italy had a higher percentage of GDP in manufacturing than had either
Spain or Greece, At the end of the period, i.e. 1961 for Italy, 1974-1975 for Greece andg
Spain, manufacturing accounted for approximately the same percentage for Spain and Italy
but Greece had still a significantly smaller percentage of outpui in manufacturing, The
target year per capita GDP for Greece and Spain was estimated to be at a level roughly

3 1. Iualy, op, cit,, Tablel, p, 28,
- 2, Edward Denison, The Sources of Econotnic Growth in the United States, 1962. p. 277,
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equivalent to the 1961 per capita GDP for Italy, These indicators of degrees of similarity
and difference should be clearly kept in mind as the conclusions based on the comparison
of the projections for Greece and Spain with the historical experience of italy are made and
weighed.

v o Talemcees

117. ‘The resuiis of the analysis of tiw eksnige in the occupational distribation of the labour

force in Italy from 1951 to 1961 (as presented in Table S) can be compared with the

analyses of the projections (presented in Tables P, Q, R). The comparison shows that,
in general terms, the coaclusions drawn fromt the analyses of the projections are confirmed
in the historical analysis. GDP growth (factor d) and sector productivity change (factor b)
{ dominate the historical experience in Italy also - with, once again, the exception of the
' category of technical workers,

o e w1 e e < W

118. In more detailed te¥ms, however, the comparison with the Italian experience suggests
that the estimated required increase in f#shnjcal workers for Spain and Greece is too small
in relation to the grewth of the labour force s a whole. An analysis of the factors deter-
mining the occupational change in this categoyy seems to indicate that the influence of the
shift in this occupation as a percentage of sectoy labour force (factor a in the tables) is
somewhat under~rated in the Spanish and Greek projection - even though for Spain the
importance of this factor in the estimates is high, Since both the Greck and Spanish Reports
f . had already emphasized the importance of increasing technical workers, this finding seems

H

to give added support to their concerns.

119. Weaker conclusions to be drawn from the comparisons of the Italian experience with !
the projections are that both Spain and Greece have probably over-estimated the required

growth of clerical and sales workers and under-estimated the relative importance of occu-

pational shift (factor a in the tables) in determining the change in scientific, technical

'Abii i

o™

and other professional workers?,

120. The analysis of the data for 1951-1961 were also compared with those of the Italian
3 ; projection data, There were slight differences in the relative importance of the four

factors, but these differences seemed quite reasonable since the projections cover a period
of further growth and expansion in the It{alian economy, .

121. The limitations of the conclusions based on the comparative analysis should once ‘
: again be emphasized, The primary purpose of the comparisons made here is to illustrate H
i the possible usefulness of such analysis of the factors of change as applied to historical
data. A plea must be entered for a larger number of such analyses of the experience of :«
wide number of countries, for then conclusions could be accepted with greater confidence;
l. A further check fot a difference in disequalibeia in the occupational composition of the labout force in the beginning
of the period of analysis - 1951 Italy, 1960 and 1961 for Greece and Spain - wag made by comparing the percentage occupational
. dismibution of ihe labous force in these years, The distribution was roughly similar except that Greece had a somewhat higher pes-
1 centage of technical warkers at the start of the peziod - this tends 10 weaken somewhat the conclusion that the growth in this categocy

is undet-estimated for Greece - and both Greece and Spain had higher percentages in clerical and sales wotkers - this sweagthens
the conclusion that they may have ovei-estimated the required growth in this category.

58

t




Aruitoxt provided by Eic:

- - J . e ————————— e e - - -

a larger number of such analyses would certainly enhance planners’' understanding of the
evolution of the occupational distribution of the labour force. By combining the historical
anilyses with analysis of their own tentative projections, planners will be better able to
concentraie their attention on those points which give rise to the greatest uncertainties
about the accuracy of the final estimates.

E. Empirical analysis of the impnct of manpower requirements

122, At the beginning of Chapter II (Section B}, it was pointed out that the basic question
concerning the manpower requirements approach to educational planning was whether the
manpower requirements calculated do in fact have a significant impact on the educational
system, This section contains a description of the empirical analysis carried out in an
attempt to provide some tentative answers to this question,

123, The impact of manpower requirements logically precedes the other questions which
have been examined in this part of the paper. As pointed out in Chapter II, Section B, these
other questions dealing with the reliability of estimates become relevant only if the impact
is found to be significant, The impact problem has been left until this final section, how-
ever, because, being the most difficult to answer, it requires the most complex analysis,
It is hoped that this more difficult analysis will be more readily comprehensible against the
background of analyses which have already been described.

124, It is quite difficult to formulate an empirical example, based only on data in the
Reports, that will provide a significant response to the question of the influence of man-
power requirements on the educational system. There is no simple way to give a quantita-
tive answer to the question: what would the educational system look like in the future if
these specific manpower requirement estimates were ignored? The forces which would
shape the educational system in the absence of the manpower requirements type of planning
are too obscure, the future course of the educational system without such plans is too
uncertain to be meaningfully predicted,

125. In the MRP Reports themselves two partial approaches to the impact question have
been made, In the Greek Report two tables are presented comparing the estimated 1962-
1974 graduate requirements for higher education and for middle technical and vocational
education derived on the basis of the manpower requirements approach, with the number
of graduates which would be produced over the period if first enrolments had been maintain-
ed at only the 1961-1962 level!, In the Italian Report the rate of growth of the educational
system from 1951 to 1961 was extrapolated and compaied to two alternative estimates of
cducational requirements: th= first based upon what are called "the objectives of our
study” - which seem to be based on desired educational reform - and the second the man-
power requirementsz,

1, Greece, op, cit,, Tables 3 and 4, pp. 36-37.

2, Several tables in the Report must be combined in order to make a direct comparison of these three estimates in terms
of educational requitements, The tables ate 29, 36, 40 and 41,
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126. According to the compariscns carried out as described for each country, the impact
of manpower requirements is quite significant, MNeither of these ¢nmparisons is completely
satisfactory however, The Greek comparison, holding enrolments constant, does not seem
sufficiently realistic as it is to be expected that enrolments would at least keep pace with
population growth, The Italian extrapolation of the 1951-1961 rates of change seems too
remote from the underlying factors which might cause such a change to be useful as a
standard of comparison. For instance, Yugoslavia managed a rapid increase in the relative
size of higher education in the 1950-1960 period; if this trend were extrapolated and applied
to the next period it would generate a supposed standard with an unreasonably high percent-
age in higher education. Exirapolations are distorted by the peculiarities of the recent past
and, therefore, provide a rather unreliable standard for judgement.

127. In seeking a more definite answer to the question of the impact of manpower require-
ments, a somewhat different %i» ¢ of approach from that taken in the Italian and Greek
Reports was adopted for the present study.

128. Educational requirements, as derived from those of manpower, are composed of three
major elements: i) the education required to keep pace with the growth of the labour force

as a whole; ii) the education required to allow for the necessary adjustment in the occupa-
tional distribution of that labour force and, ii) the education required because of changes in
the kind of education associated with cach occupation (the occupational-educational relation-
ships discussed in Chapter 11, Section F). 'in order to develop an empirical example relevant
to the impact question, it was considered that the last two elements formed the basis of the
manpower requirements approach, and that, therefore, the impact shoulc be judged only by
the measured effect to these two elements. As the labour force grows the "output" of the
educational system must be increased if the average level of educaticn attained by the labour
force is not to decrease. That is, if the larger labour force is to have the same percentage
distribution among education levels, there must be some growth in the output of the educa-
tional system. It is argued, for the purposes of this empirical example, that this element
of growth, just sufficient to maintain the educational level of the labour force, should not be
due to the impact of manpower requirements,

129, If this view is accepted, in order to measure the impact of manpower requirements, it
is necessary to subtract from the final estimates of educational requirements, as derived in
the Reports, that increase in educational output which would be just sufficient to keep the av-
erage educational attainments of the labour force at the level they were at the beginning of
the period. The remaining estimated required growth in the system would be due only to
the shift in the occupational distribution of the labour force and to changes in the estimated
education associated with each occupation. This remainder would be the measure of the
impact of manpower requirements.1

1, One weakness of this approach should be noted here, If the "social demand" for education, i, ¢, demand not assocfated
with education required for productive objectives, is positively related to the growth in {ncome, the meihod described will attribute
the increase in education in the labour force due to this "non-productive, socfal demand® 1o the {mpact of manposer requirements,

Fortunately, this shortcoming can be somewhat reduced by the sccond stage of analysis desctibed, This point is more fully discussed
later in the text,
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130, It is important, however, to carry the analysis a stage further in order to show how
much of the difference due to the impact of manpower requirements can be attributed only
to the estimated shift in the occupational distribution and how much to estimates of the shift
in the kind of education associated with each occupation, to get a clearer view of the nature

of the impact.

131. Some very specific types of data are needed if the analyses outlined above are to be
carried out, In particular, it is necessary to have good data on the education associated
with each occupation group (this set of relations might be called the occupational educational
matrix)}, The necessity for those types of data limited the applicability of the exercise to
two examples: the projections for Spain and the historical data (1951-1961) for Italy2,
Comparisons between the results of the analyses of these different data are possibie, but
their validity is limited by many of the factors bearing or: comparisons which have been

discussed in previous sections,

152. The empirical example based on the Spanich data for 1960 to 1975 has been taken
first, since the data are more complete and the analysis could be fully carried out, The
first stage was to calculate the total imract of manpower requirements in line with the
approach described above, To do this, the estimate of the labour force in 1975 was taken
from the Report. The percentage occupational distribution of the 1960 labour force was
taken and applied to the 1975 estimate of the total labour force, This gave an estimate of
what the numoers in each Occupation would be if the labour force grew but its distribution
among occupational groups remained the same as in 1960. For facility of reference, this
calculated distribution will be referred to as 0%,

133. Now the numbers in each occupation, as represented by 0*, were broken down into
categories showing the level of education attained, This was done by applying the same
percentages as had been cbserved for this occunation in 1960, This gives an estimate of
what the educational stock of the labour force would have to be in 1975 if the labour force
grew as estimated but the occupational distribution and the education associated with each
occupation did not change. For convenience, this stock will be referred to as estimate E*,

134, This estimate of the required stock, E*, could then be converted into an estimate of
the total flow of graduates required between 1960 and 1975 - if this stock is to be attained
by 1975 - in the same manner as was done in the Report®, This graduate flow will be
referred to as G*.

135. The estimate derived in this manner, G*, is an estimate of the required flow of
graduates if the labour force grows but there is no change in occupational distribution or

1, To ensure that readers have a clear pictute of the type of data referred to here, a copy of the occupation-education
table of relationships (matrix) for Spain for 1960 is reproduced as Table C,

2, The specifics of the methods of calculation for this example are giveu in Appendix IV,

3, This requires subtraction of the estimated survivors from the 1960 laboar fotce, by educational level, and an allowance
for the tates of participation in the labour force of various types of graduates, For specafic details see Appendix iV,
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Table C. DISTRIBUTION OF THE ACTIVE CIVILIAN POPULATION
BY OCCUPATIONAL CATEGORIES AND EDUCATIONAL LEVELS

SPAIN, 1960

PERCENTAGE DISTRIBUTION

TOTAL
(in thousands) HIGHER SECONDARY LEVEL PRIMARY -
LEVEL - LEVEL ILLITERATE
GENERAL TECHNICAL | VOCATIONAL

1. Scientific and technical

professional werkers ... 121. 4 78.4 2.4 11.3 4,9 3.0 -

Architects, engineers,

surveyors, rhysicists,

chemistS ...ccecevceces 75.9 68.7 3.6 15.7 6.3 4,6
2. Other professional

workers® ....cce0ceeeen 134.0 22.8 5.0 3.1 9.0 60,0
3. Technical workers ...... 79.1 13.4 10.3 12.5 16.8 47,0 -
4. Administrative, executive

and managerial workers . 120.9 13.8 18.3 2,0 4.7 61.2 -
5, Clerical and sales

WOTYKErS ..csvvsevcvcoce 1,387.6 1.5 7.2 1.3 2.1 86.8 .6
6. Farmers, cattle-breeders

and fishermen ......... 4,630.5 0.1 0.2 . . 84.3 15.4
7. Workers - skilled, semi-

skilled, unskilled ...... +4,865,3 . 0.5 0.2 0.2 92.7 6.4
8. Total active civilian

population? ......ce00000 11,484 .4 1.7 1.7 0.5 1.6 85.5 9.0

1, Excluding the 145, 000 teachers,
2, Including the 145, 000 teachess,

SOURC:E: Sample of 1% of the 1960 census, supplied by the National Institute of Statistics,
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in the edacatiza assiciated aith each occupation, This estirmaie teay bhe sohivacted fremm
the estimate of gradaate flow requirerents for 1960 Lo 1975 ocovided in the R-aezt. Call
this estirmate GF, Tiis differeace (GT -~ G*) is taken to measure the imprict of manrower
requirements. This is because the Report estimates, GF, include not only Yabcor force
Srowth, but also tie estimated change in the occupational distritution and in the education
associated with each cccupation. In Table D, column 2 regresents the absolute size of the
manpowar raguirements imyact (GF ~ G*); column 4 shows U impact of the monpower
requirements as a percentage of thi& Report estimates of required graduzte flows

(GT - G*)/GT . Clearly, according to this agproach, the impact of manpower requirements
is very importart for the Spanish plan, since for higher education, it acccunis for well over
59 per cent of the total requirements for graduates and for secondary education for over
two-thirds of the total requiremernis,

136. This first stage of the analysis is another example of the application of sensitivity
analysis. Key assumptions ‘were charged (those regarding occupational disiribution and the
education associated with each occupatior) and the sensitivity of the final estimates of
graduate x:equirements to the differences,inthese assumptions was then traced through,

o

-

-

Table D, SPAIN: -'IMPACT OF MANPOWER REQUIREMENTS
ON REQUIRED, NUMBER OF GRADUATES, 1960-1975

In thousands
1 o2 3 4
. GF = REPORT G* = GRADUATES | G°-G*=TOTAL IMPACT
mmmug‘;[,mm"%?g‘sw ESTIMATES REQUIRED TO IMPACT OF REQUIREMENTS
CRADUATE KEEP PAGE WITH MANPOWER AS % OF TOTAL

REQUREMENTS LABCUP. FORCE REQUIREMENTS REQUIREMENTS

With higher education 243.4 103.6 139.8 57.4%
With secondary education 1,153.5 312.5 841.0 72.9%
General ...,.c0p00. (677.1) (51.3) (625.7) (92.4)%
Technical ......... (356.5) (115.5) (241.0) (67.6)%
Teacher training ... (119.9) (145.6) (-25.7) (-21.4)%

Gt = The projected requirement of graduates by Spain from 1960-1975, This involves Labour Force growth to the projected 1975
level: occupational distribution of the Labour Force at the projected 1975 level; and education associzted with 2ach occu-
pation at the projected 1975 level,

G* = Geaduate Requiremcuts assuming only changes in the Labour Force, This involves Labour Force growth to the projected 1975
level; occupational distributior: of the Labour Force in the same proportion as existed in the 1960 Labour Fotce, and educa-«
tion 2sociated with each occupation in the same propoction as existed . the 1960 Labous Force,

Gf-G* = Total Impact of manpower assumptions on graduate requirements, This gives the numbee of graduates required because of
changes in the occupational structure of the Labour Force, and the requirements due to chenges in the education asociated
with each occupation, and the interaction of these two factors,

———fo = Per ceat of total requirements due to manpower requirements,

NOTE: Estimates have been made for secondary and higher education only, as primaty education is compulsory, and consequently no

special provision is necessary en the basis of manpower requirements,
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137. The secord stage of the 2oxalysiy Evvolved oo alicrast to datermive how mach of the
diffecence coe to the fyect of rmaspoaer regeinememts cild he atrritulicd to euck of the tro
elemernts whick make op that iopact, e, the estiznted sHifl in the occapationcl distriba-
tiorz and the estiipat~d ckinge in the edocaticr associated with zxeh occupation. To de this

. two moze sets of estimates of greduste fux requrements were ruade, cack reflectrza
different sct of assumptions. One set ¢ estimates was made oo the assumption 2at the

e . m o
LYoor farec grew ET<w 25 A% osumated 1475 love! and the socupstional dis dirteihaliisrm chifiad tn tha
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percentage distribution esiimated i the Report for 1975, brt the education associzted with
2ach occupation was held at ke level observad in 1960, This set of estimates was derived

in 2 manner similzr te that described for the first stage of the amalysis, with the excepticn

of the diffarence in the acsumed percentage distribution of occupations., Tnae full description
of the derivation need a0t be repi:ated here. These estimates can be called, for convenience,
G¥. Now taking the difference between these estinates G¥, including the allowance for oc-
cupational shift, and those 3erived for the first stage, G*, which are based on the assumpticn
of no occupational shift, a measure is obtained of the portion of the impact which can be at~
tributed to the estimated occupational shift (Gt - G*). These values for each education level
are reported in column 3, Table E.

138. The second set of estimates was derived by assuming that the labour force grew to
the estimated 1975 levei, the percentage occupational distribution remained as it wac in
1960, but the education asscceiated with each occupation shifted to the 1975 levels estimated
in the Report, This set of estimates was also derived in a manner similar to that described
for the first stage of the analysis, with the exception of the difference in the assumed
educaticn associated with each occupation., Once again, a detailed description of this
derivation is not necessary. These estimates can be called, for convenieace, G=. Taking
the difference between these estimates, G*, including the allowance for the shift in the
education associated with each occupation, and those derived for the first stage G*, which
are based on the assumption of no shift in education associated with each occupation, a
measuve is obtained of the portion of the impact which can be attributed orly to the estimat-
ed change in the education associated with each occupation (G - G*), These values for each
education level are reported in column 4, Tabie E,

139, Now it is important to note that a portion of the impact has been attributed to 2ach
factor but the two portions do not add up to the total values of the impact for each level,
The difference between the total impact and the sum of the portions which can be attributed
to each factor singly is due to the interaction between the iwo factors!, The interaction
element is reported in column 5, Table E, For some levels of education the interaction
element is relatively unimportant, for others it is larger than the portion attributed to
either of the factors singly.

1. This problem should be familiar to the reader, It was mentioned in Section D of this chapter and is more fully ex-
plained in Appendix I, It is now clear that the analysis of this second stage is 2 form of what has been cailed analysis of sources of
change,
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Tabdle E. SPAIN: RELATIVE IMPORTANCE OF OCCUPATIONAL
AND EDUCATIONAL ASSGMFTIONS IN DEYERMINING TOTAY. IMPACT

Iz thorsards
L, > 3 3 s G
peETO DUETO
occrra- EDOCA-
LEWEYL OF EDUCATION Troas TIONAE —
OF EQURED RADERATS G G AsSnrrIons | assoserions  acron x;.::?r
DL pgille
G* -G -G
With higher
education ... 170.3 127.0 66.7 73.4 - 0.3 139.8
With secondary
education ... 509.6 6914.4 197.1 381.9 + 262.0 841.0
general .,.... (158.9) @33.4) (107.5) (382.9) +(136.2) (625.7)
technical ..... (205.1) (141.1) (89.6) (25.6) +(125.8) (241.0)
teacher training | (145.6) (119.9) - (-25.7) - (-25.7)

G* = Graduats Requirements assuming no change in the educt ssociated with eack occvpation, This involves Laboex
Force growth o the projected 1975 level: cccupationa. . aitution of the Labour Fotce at the projected 1975 level,
and the education asociated with cack eccupation in the same propottion as existed in 1960,
G~ = Graduate Requ.cements assuming no change in the occupativcal distribution of the Labora Force,  This involves Labous
Force grewth 16 the projected 1975 level: occupational distribution of the Labour Force in the same proportion as
existed in 1950; and the education associated with each occupation at the peojected 1975 level,
G*-G* = Portion of total impact due 1o occupational assumptions alone, (For definition of G®, see previous table,)
G™-G* = Portion of total impact due to cducational assumptions alone,
Interaction = Portion of total impact due to interaction of occupational and educational assumptions,
= (GF-C7) - (G*-G°)
NOTE: Estimates have been made for secondary and higher education caly, as primary education is compulsory, and consequently
no special provision is accessary on the basis of manpower requiremenits,

140. The results of the second stage of the analysis of the Spanish projections can now be
evaluated, but they must be evaluated level by level, For higher ecucation the assumptions
about occupational shift and about shift in education associated with each occupation were
both fairly important in determining the size of the impact; the assumed shift i1 education,
associated with each occupation, was slightly more important. The interaction element
was negligible,

141. For secondary education as a whole, the shift in education associated with each
occupation was relatively more important, but the interaction element was quite significant,
Tor secondary general education, the shift in assumptions about the education associated
with eaci. occupation was the most important factor (this is shown by the fact that, although
the interaction element was large, even if it were to be lumped together with the portion
aitributed to occupational shift estimates, the sum of these two elements would not approach
the portion due to shift in education associated with each occupation), For technical second-
ary education, the interaction element heavily cutweighs the portion attributed to either of
the factors alone, The impact of manpower requirements in the case of technical secondary
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edacation was generated largely by the fact thet shifty ix botk faciors uere assuraed, where-
as 2 ShEf in eitter cae of there alone wocld Inve prodeced 2 mvach szmaVier Immpact,

142. This evalzation 3hows tiat the asserme] skift in education associated with eack occe-
pation played a very important part in determizing e extent of th~ impact of manpower
requirements in the Spaczish projections. This fact must be viewed in the light of the
discnssion in Chapter II, Section F, tn the Iack of information concerning occupational-
educational relationships. As noted in that section, this element is the weakest link in the
whole estimation process, in terms of the present state of knowledge. Thir shocld not be
tuken to imply that the Siovnish estimates of the required shift ir education associated with
each occupation are not reasonable. It is simply necessary to point out the importance of
these assumptions; the final estimates are extremely seasitive to these assumed shifts,

I, in the process of formulating estimates of educationa? requiremxents based on manpower
requirements this type of analysis were carried out, it would allow planners to concentrate
more effort on those assumptions, (in this case assumed shifts in occupational-educational
relationships) which are important in the determination of their final estimates. This
deeper awareness of the nature of the impact of their manpower requirements would allow
them to draw their planning inferences with a firm eye on the relative uncertainties in the
different elements making up the plan. The importance of the assumed change in the occu-
pational-educational relationships in the projections for Spain suggests a further question,
If the shift in occupational-educational requirements is ciearly the major element deter-
mining the size of the impact of manpower requirements, as measured here, what impli-
cations does this have for the entire manpower requirements approach? A digression will
be made here to examine this questiot: because it provides further insight and gives rise to
suggestions for important research.

143, If it were found, on examining a large number of historical examples, that change in
the labour force could be largely attributed ¢2 2 shift in the occupational-educational relation-
ships rather than in the occupational distribution, basic doubts would be raised about the
manpower requirements approach as presently practised. Such a finding could be viewed
in two general ways, First, the shift in the educationa) stock in the labour force could be
largely unrelated to the production requirements of the economy. That is, most of the edu-
cation could be acquired for the purposes which have often been lumped under the heading
of “social demand”, Such demands could be related to the growth of income - this has
sometimes been called the "consumption" demand for education - or they could be related
to non-economic developments, When the change in the educational stock in the labour
force is analyzed according to the approach used in this section, growth in educational
stock due to "social demand" factors would be included in the measured impact of man-
power requirements in the first stage of the analysis, To this extent this approach could
lead to mistaken inference - more than the minimum educational requirements being
attributed to manpower requirements, However, at the second stage of analysis such
“social demand" growth in the educational stock in the labour force would be clearly at-
tributed to the shift in the occupational-educational relationship, Thus, the second stage
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of the amalysis proxides a sooghk check for Jomizance of this type of decmind.  Whe=: doenin-
a=ce of the occaoaticaal-edacatiocal shift appears iathe second stage of amalysi.. care
st be tr%en aboat calling the Empoct rmeasared in the first stage that dee o LRTEr
regeirements,

141. ODoe general way of viewing such a dominance then, is to coasider the poscibility that
3¢ iz Jua 4o Yeasial devmand™ phanomena  The second general view is 10 cocsider that there
iz 2 comeciion betweer the growing, changing productive processes and the changing occu-
pational-ecucational relaticaships, i.e. that the changing productive processes require such
a shift in the education associated with each occupation. If this were the case, then the
measured impact could still be said to be Gue to mangow:r requirements. Hv K
domirance of the shift of occupational-educational relationships would still casta . sous
dovbt on tha present methads of deriving education requirements from manpower require-
ments estimates. The present methods focts closely on the occupational distrihufion, but
evidence of dominance of the shift in occupational-educational relationships would suggest
that even ahen the occupational distribution is accurately estimated, only a small portion of
the total relationship between economic processes and the corresponding education required
has been pinned down. In this case, centering a large part of the planning effort on estimat-
ing the occupational distribution would not be very wise. A search for other factors relating
economiz processes to education required would have to be the focus of the main planning
effort.

ol o

145. While for a digression, this discussion has been rather long, it has been only a
cursory examination of these issues, Even this brief examination shows there is an imme-
diate need for a further analysis of the historical data of many couniries using a method

. similar to those outlined in this section?,

146. Fortunately, this digression can be followed by a description of an empirical example
which takes a partial first step in the direction just suggested.

147. The data for Italy for 1951-1961 contained in the Italian Report permitted a first
stage analysis similar to that carried out for Spain, The second stage could be only partial-
1y carried out for Italy because of data limitations.

148. The impact of manpower requirements on the Italian educational system from 1851-
1961 was measured as described above for Spain, except that educational stocks were used
rather than graduate flows, the information for conversion to flows not being readily avail~
able. This makes no difference in the evaluation of the results, however, since thecon-
version to flows simply requires the multiplication by certain constants (as explained in

1, Evidence for the U.S, expetience suggest dominance of the shift in occupztional-educational selationship, see J, Folger
and C, Nam, "Trends in Education in relation to Occupational Structure™ Sociology of Education, Vol, 3, 1984, The examination
of the Italian data below suggests the contrary, Clearly, the U,S, experience could reflect its level of economic and educational ‘
development - perhaps the “social demand” elements aze responsible in this case, A widec sample of countries must be analyzed i€ !
the differences in evidence are to be fully undesstood,
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the 1361 Terel bot keeping the 1851 ccenpatiom Zstrihetion and the 1958 occg ot~
edacariona® districution of the kbour focce. These estizatey ay be called E*  (sixe
they are edocation stocks rather tax sradete flons). Tirse esticmates show wiat the stock
2f sdecation wocld kave been in 1961 if the labour fo-ce had grosn to the 1261 level bt
tkere had been no ckange in the pereentage distribution of occupations or the education
associated with cech occupation. Taking the difference betw=en these stock estirmates, Ee,
and the actual edecational stock in the abour force in 1961, ET. a measure of the impact of
the manpower requirements upon the educational “output’ is obtained (ET-E®). These
resulte 2re reported in column 3, Table F. In column 4, Table F the impact is shownas a
sercentage of the actual change ix the educational stock from 1951 to 1961 (ET-E*/EF-ESL,
where E5! is the educational stock in the labour force in 1951). The impact on this evidence
was very significant,

149. Only a partizl comparisor with Spain was possitle for the second stage of the analysis
of the italian daia for 1951-1961, since no information was available on the relation of edu-
cation to occupation in 1951. With the information to hand it was possible to calculate that
portion of the impact which could be attrituted to the shift in the education associated with
each occupation, The portion attributed to shift in the occupational distribution could not

be separated from the interaction element?,

Table F. ITALY: IMPACT OF MANPOWER CHANGES ON
NUMBER OF GRADUATES, 1951-1961

In thousands
1 2 3 4
LEVEL OF EDUCATION OF _ E*= STOCK IF GROWTH|  EF-E* TOTAL
GRADUATES é:gnf;?r?s( f;;l ONLY KEPT PACE VITH IMPACT OF G‘;ﬁ;ﬁ: CA;A:GEI
LABOUR FORCE GROWTH | MANPOWER CHANGES
Higher education 446.0 388.90 +58.0 50,9
Secondary education 2,988.0 1,920.0 +1,068.0 82,3
ist cycle .... (1,920,0) (1, 183.0) +(737.0) (83.8)
2nd cycle .... (1,068,0) (737.0) +(331.0) (79.2)

Er = Numbes of graduates of secondary and higher education in the Labour Force in 1961.

E* = Number of graduates of secondary and higher education in the Labour Force in 1961, if no change had taken place in the
occupationat distribution of the Labour Force, and if the education asociated with cachi occupation had remained in the
same propotion as existed in 1951, This allows for growth of the Labour Force to 1961 level,

Ef-E» = Change in the stock of graduates of secondary and higher education between 1951 and 1961 due to manpower chianges,

1, Total caange is the actual difference between the number of graduates of secondary and higher education in the Labour Force
in 1961 and 1951,

NOTE: Estimates have been made for secondary and higher education only. s primaty education is compuisory. and consequently no
special ptovision is necessaty on the basis of manpower requirements,

1, Inview of the previous senteace the atility to calculate only the portion attributable to the shift in education associated
with each occupation alone may seem cusious, The reasons for this arc presented in Appendix IV,
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139, The rexzits of iy partial secc? stage axalysis are reported 3 Table G,  The to¥al
irpeni (EX-E9) is reported in colzmna T and the portion stiriboted 2o the sk in cdacortime
associxtnd with eack cecrpatics: (E--S9) is reported in colvmnn L.  These resslts show that
for Italy 1351-1961, the portica of the Impect that can be attributed to the shift in the etz
catior: assovizted witk: each occupation is meach less sigaificant in relation to the totzl impact
tkan for the Spanish projeciio:s?,

151. Since'the irteraction £lement cannot be s2parated from the portion atiribetable to
occupational shift, the implications drawn frcm this comparison of partia! results mast be
very limiteZ, The recult for Sgain for techaical secondary education provides sufiicient
warning that the interaction element can be quite significant indesd. Thus, again, the
temptation to conclude that the major portion of the impact can ke aitributed to eccupational
shift alone must be resisted,

152. The results of the second stage of the analysis of the historical data for Italy are
encouraging from the point of view of the present practice of deriving educational require-
ments from estimated manpower requirements, This is because (as discussed in the
digression in pp.54-55) a firding that a large portion could be attributed to the shift in
education associaied with occupation alone would raise serious questions about the man-
power requirements methods currently used. Since in the period 1951-1961 for Italy, as

Table G. ITALY: RELATIVE IMPORTANCE OF EDUCATIONAL ASSUMPTIONS
IN DETERMINING TOTAL IMPACT

o e TOTAL IMPACT
LEVEL OF EDUCATION OF GRADUATES © g-p
DUE TO EDUCATION CHANGES
Higher education ......cce000. - 59.0 + 58.0
Secondary education ......... + 276.0 +1,068.0
Ist cycle ...cecevconcees (+ 234.0) (+ 737.0)
2nd cycle ...eeeeeecenenn (+ 42.0) (+ 331.0)

E"- E* Gives the difference between the stock of graduates in 1961, had no change in the occupational distribution of the Labour
Fotce taken place, (this assumes 1961 Labour Force, with 1961 education assocjated with each occupation, but 1951 occu-
pational disteibution of the Labour Force) and the minimum numbes of graduates zequired to keep pace with Labour Force
growth,

1, Itis not possible to sepatate the interaction and occupational shift factors, as was done in the case of Spain (see previous
tables},

NOTE: Estiinates have been made for secondary and higher education only, as primasy education is compulsoty, and consequently
no special provision is necessary on the basis of manpower requirements,

1, The result for higher education of a negative value for tiie portion due to the shift in education associated with each
occupation may seem strange, One interpretation of this result would be: the pressure of substained growth raised the numbess in high
level occupation categoties rapidly and thus drew into this group a large portion having lower educational qualifications than those
who were already in these occupations, This, of course, teflects back upon the substitution questions raised in Chaptes I (pazti~
culasly, p, 23),
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reprasent2d hy the Report data, the shift in edqcatica associated with each occupation was

not a dorpisnant clement, thé: protlems discussed in the digrezsion may not be important.

Howezer, it wauld be dangeroys to view this evidence as conclusive on these issues, A

much wider sample of historical data for several covntries must be analyzed before these
y problems can be exglicitly dealt with,
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IV

A REVIEW CF THE RESULTS AND FURTHER CONCLUSIONS

153. The empirical analyses carried out in the previous chapter were rather rudimeniary
and, therefore, they provide only tentative or partial answers to the questions raised at the
end of Chapter II. Their rudimentary nature was dictated by the limitations of the data
available, However, for the first fime, through the pioneering efforts of those involved in
the MRP, it was possible to attempt to put inte quantitative dimensions the arguments which
had heretofore been the subject of purely thecretical squabbles,

A. A Review of the Results

154. Having completed the description of the empirical examples, it is possible to review
the results of the analysis in terms of the: questions which were raised earlier.

a) As measured in this study, the impact of manpower requirements upon the educa-
tional system is likely to be very significant, That is, even after allowance is made for
the growth in the output of the educaticnal system which would be necessary to keep pace
with the growth in the labour force (in order to keep the "average" level of educational
attainment in the force constant), the impact of changes in the occupational distribution of
the labour force and changes in the education associated with each occupation would require
significant shifts in the output of the educational system. This finding was based both on
the analysis of projected changes in the economy, as estimated in the MRP Reports, and on
an analysis cf the actual changes in Italy from 1951 to 1961, On this evidence, the direction
of the manpower requirsments approach - which focuses on the carefu) calculation of shifts
in occupational distribution and in education associated with each occupation - seems
reasonable, However, as the other results of the empirical studies indicate, much work
remains to be done to improve the reliability and sophistication of the manpower require-
ments methods,

b) The problems raised by uncertainties about productivity change (technological
change) loom quite large, The problem of estimating productivity change is one which
plagues general economic planning as well as manpower and educaticnal planning (but, it
should be noted, this has not inhibited world-wide use of economic plans). In this sense,
the burden of this problem is widely shared, However, the analysis of the sources of
change in the occupational structure showed that productivity estimates played a major
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role in ihe MRP gprojections, ir de‘ermining the sverall occupetional structure estimates
{and that the estimates of GDP growth wece vqually important). Thus, uncertainty about
productivity change is largely transformed into uncertzinty about the occupational structure,
A more striking way of putting this is that smali errors in estimnates of productivity change
{or of GDP growth) would be likely to wipe out the effectiveness of exrcemely careful and
a2ccurate estimates of shifts in the occupation2] distribution within a sector or of the relative
growth of various sectors, i.e., careful disaggregation of GOP. The imposi'tance of this
productivity change element in cecupational shift was confirmed hoth in the MRP projections
and in the analysis of the historical data for Italy.

¢} The results of the empirical investigations suggest that occupational input ccaffi-
cients at a given point in time are variable, i.e, that substitution possibilities exist, so that
the amount of various types of labour demanded can be adjusted in response to changes in
relative supply. Inaddition, an empirical example, based on MRP data, was constructed
to illustrate the possible degrce to which substitution among occupations - even with total
gectoral labour productivity held constant - could have an effect on the final estimates of
educational requirements; the example indicated that these effects could be substantial,
Thus, on this limited evidence, substitution possibilities both exist and can be important
in their effects on manpower requiraments estimates. ‘The existence of a range of sub-
stitution and, thereiore, the possibilities of supply effects on the amount of manpower
demanded, canbe significant because, unless carefully considered, supply effects can
introduce unsuspected biases in the procedures used to estimate manpower requirements.
Substitution is also important because it indicates the possibility of a range of choice among
alternative paiterns of manpower inputs which would be consistent with z given set of eco-
nommic output targets,

d) The question of the decirable degree of aggregation to be used in manpower
requirements estimation remains open. The analycis of the MRP Reports suggested that
disaggregation of GDP 10 economic sectors did not contribute significantly to the estimates
of occupaticnal distribution. This does not mean that in every case disaggregation will not
be useful, Infact, it cun be argued that the results suggest that the pay-off from disaggre-
gation has not yet been reaiised, However, it should be remembered that there is no
guarantee that the effort to disaggregate data will yield better estimates than could be
obtained with aggregate information.

e) The most serious problem which emerges from the empirical analyses is that
which results from the lack of knowledge about the education associated with each occupa-
tion. It was shown that for one of the MRP countries, estimated changes in the occupational-
educational relationships were of over-riding importance in the determination of the final
estimates of educational requirements, Because of the lack of knowledge about these
relationships, estimates can, for the most part, be based only upon assumptions about
their nature - this is certainly the weakest link in the manpower requirements estimating
procedures, One way of reducing the sensitivity of final results to these assumptions has
recently been suggested by a group formed to create similar educational plans for Ireland.
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They proposed that rather than converting occupational estimates into educational equivalents
for the entire labour force in the target year, the conversion to educational requirements
should be applied only to the estimated new inflow of workers into the labour force over ihe
period of the plani,

155, In order to attempt to determine the potential importance of the weakness in the man-
power estimating procedure arising from ignorance of occupational-educational relationships,
historical data were considered. Analysis of the data for Italy for 1951-1961 showeq that

the shift in education associated with occupation was not nearly so important in determining
the total shift of the educational stock in the labour force as had been suggested by the
analysis of projections for the MRP countri2s, On the other hand, a published analysis of
data for the United States fcr 1940-1960 provided results which were quite similar to those
which emerged from thie analysis of the MIRP country projections. Thus, the historical data
do not, at this stage, yield any definitive insight into the likely importance of this weakness
in the manpower requirements approach,

B. Further Conclusions

156. Having restated the results which bear specifically on the questions raised inChapter II,
there are further conclusions and suggestions which can be put forward on the bacis of this
study.

a) As noted ir the text, because of limitations of the data, the evidence of substitution
possibilities can be viewed only as indicative and not conclusive, It follows that more basic
research, using better data and more sophisticated techniques, is required in order to
establish on 2 more scientific basis the existence and range of substitution possibilities.

In addition, as suggested above, the existence of substitution 2t a given paint in time indicates
that 2 range of altermatives would be available amoag which it would be necessary to chocse.
Such choices could follow either of two lines: the range of alternatives could be presented

as such to policy-makers and they could choose according to their own criteria or planaing
criteria cozld be anemciated a priovi. This sczgests further studies of the passivle criteria
wiich might be apolied in such siteations, to the choice amongst alternative rmanpower—
ecucation seguirements (2l compatible with the given economic targels). Oae such criteria
world be edzcatinal cost minirization; this possitility indicates the importance of ferther
stmiies of the factors affectizg edacatiomal costs,

b)) The problex of productivity chanpe kis Yeen shonn to affect the siill mxix of the
Iaburr ferce Eott £t 5 alvo helofizd to consider the revesse possibitity, i e., that the avail-
2By off sicled Ialone ¢cam xlect the: Bevel of productivity cbtaized This suggests than it
58 worth consideritg wiether the process of estimating manpower reguiremients shoo® ot
B Integrated myorve Tlly no the total ecommmic plamring yrocess. M there 35, as one wonld
sappose, some sort of relitiom betweem the siill mviv of Xalour amd prodoctivicy, amd &,

R, Foedas o X, ODwoghue, “Tie Kapswer/Elearonsl Sefuftmof! the ffl: I Teanl,, ORCD, 25 @wde
et Semelly ien Amepewer: Fomcanting Gr. Elaafonz® Nixwing,
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in addition, there is a rang« of substitution alternatives, then the planning of ecoromic out-
puts shouid take into account the affects of alternative skill mixzes on productivity and output
and the relative costs, in terms of educational expenditure, of such alternatives,

i c) The sophistication in methods just suggested will require more data and more re-

: search. Until such research is forth-coming educational strategy should be formulated

with the uncertainties engendered by technological change clearly in mind. For this reason,
obiectives of labour force flexibility might, for example, receive more stre<ss in the planning
of educatiorzl structure ard ccatent. Certainly manpower estimates should be presented in
a way which reflects to some degree these underlying uncertainties. Manpower reguire-
ments estimates which conceal thesc uncertainties, by presenting single value estimates of
requirements cather than ranges or alternatives, m:y dn great disService to formulators

of educational policy.

d) Itis clear that since the ignorance of occupational-educational relationships is the
weakest part of the manpower requirements approach, further studies of these relationships
have a higk priority. This necessity is underlined by the fact that the analysis of historical
data in this study provided Somewhat contradictory results and this contradiction can only
i be cleared up vhen more such analyses have been completed’, As noted in Chapter Ill, the

question aboat the relative role of the shift in education associated with each occtpation in
determining change in the educational stock in the labour force is of basic importance to
the strength of current procedures. A dominance of this type of skift could mean that current
procedures produce overesiimates of manpower requirements by inadvertently inciuding
what has been czlled "social demana™. Alem:tively as explained in Chapter IIl, domimance
of this type of shift could mezn that current procedares arc likely to miss the more im~
portant economic-educaticnal relationships.

e =

e) The usefciness of sexsitivity amalysis and the analysis of socrces of change as wools
immandednaﬁuﬂphmiugmdemmudinsmmmﬁsm. :
These methods allow plammers 1o realistically evakzate their estimates ia hight of the -
cectainties of varions elemenss of the estimating procedare. The methods can also He wsed
10 work cat variocs alermatives witkin G pism s0 that a st of cyticms cax be presented to }
decision-makers. Finally, carrying oxtamalysis. wiisg these methods i= ¥he process of
wmmmmmwmmwﬁmm. Tsaally,

v plamming. estimates are develeped sequentially. There is, therefore, 3 xted 3t varions
MuMth&eMnademm
of the seqentially developed e Jates. Iz planzing., where the xiew is mecessariny Sornard,
1 e inpertance of losking beck az e neture of the planting groned wiichk kas brex covered
is ofiem neglrcted. Ax evalmation of metheds, vy fos natare, leads to 2 re-emphasis of he
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analysis of sources of change allow planners to understand more fully the nature of the
plans they develop and allow them to develop plans which more frankly represent the under-
lying uncertainties of their anilysis.

f) It follows from the results of this evaluation that there is a great need to follow-up
projections of the MRP typ2 in two ways. First, at the same tima taat attempts are rnade
to implement plans, it is desirable that further data shoul” pe systematiczily collected and
& means provided to continually “correct™ the pkn projcctizas in light of the newly accumul-
ated evidence. Second, it is important that foicw-up studies be made whick analyze in
detail the actual development of the economy and the educational sysiem and compare them
with the deveicpments estimated in the plan projestions. Omly with this type of basic
reszarch can the methods of estimating marpower requiremsnts become mere sophisticated
and effective. This is certainly the way to gain even greater kenefits from the MRP

experience. :
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A PERSPECTIVE ON EDUCATICNAL PLANNING AND
THE MANPOWER REQUIREMENTS APPROACH

157. It ic 10w iraportant to attempt to place the concentrated analysis of techaical issues,
reported in the previous chapters, in a more ganeral perspective.

158. A staleraent of views on educztional planning cannot spring from a study of the MRP
experierice aloae, It must be based upon a broader, accumulated experience in educational
planmning in general. Thus the perspective svggested below derives frem the wider range
of OECD experience in this field, embracing the MRP, but extending beyond it as well,

1539, hmemstfamrstbmbasbeenacsnﬁminzmetsyabmtnﬁons“ap-
prozches” to educational plaming. In reviewing the arguments over which “spproach” to
educational plazning is the "right™ oae, it becomes clear that xhen one views the educational
system as 2 whole, ard, more genesaily, the edurational compiex as an elemert within the
orerail social and ecoontaic syster, all of these " zperoaches™ fit together within the logic
of the total system. The cocflict amng “apgroackes™ arises oaly because thereis z
sa:d!yofmecrccswb?:hmbezy;liedwmmmmmm“
mmmwmw; 1 morit ba Secided nkick "soproach™ will be tvestizated
£2 depth oot etlized amd thys, in tmrn, Meads to arguments ahoot which fs most Hkely to
yield imemedEate, pevgmatic rsakis for policy maicsg. The decisios 5 %0 nkich ke to
2lee will be fafloernted by tha particziar ciaracterisiics of 2 ccartry, sk a5 tRe type of
dxta atable, &wﬁ«mmw,m&mmwﬁqamm
trgtitations. Tins, it i 2ot surprissyg Cat, £ the past, Efferet approcches kave beex
Ervenzed £ Efferent cowties.

8o, umamw;mmmnmmma, Rowever, e
wzmwmwm,mmmmmmm
Ir exploced wmhwmeimmammmm&gﬁ
he ericical points off the syt has bheem obtasned. M can Be axged! that,, regaciisss of e
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161, These generalizations need to be speiied out more fully?, it has become evident that
at the center of educational planning and research there must be a clear picture of how the
educational system operates - in current parlance, a "model" of the educational system,
This picture should illustrate the quantitative flows ints and out of the educational system

- these flows would involve pupils, teachers, facilities and materials, finance. But ideally,
if it is to be useful, such a picture, or model, should include or be complemented by an
indication of the structure of decision-making within the system, which influences these
quantitative flows.

162. Such a picture, or model, is essential for educational planning no matter which
"approach” one starts from. Clearly, if what has been called the "social deinand"2? approach
is the stariing point, this model of the system is a requisite both for isolating the elements
of ""social demand"” and for working out the full implications, in terms of the structure of
enrollments, teacher force, etc, of the anticipated final demands. It has also been pointed
out3 that if one starts from the "manpower requirements" point, the result of the work is
an estimated set of final education needs for which it is still necessary to work out the
enrollment, teaching force and othar structural impiications. This will require the use of

a system mode? for education. Another, slizhtly different, avproach has teen cailed “social
objectives” and one of th= difficulties this approach has anccuntered is tl:at it has proved
difficul! 10 supply quantiiative correlstives for some of t:e Yobjectives' which have been
suggested. It can be argued that the existence of a quantitative model of the eduzcational
system will facilitate the search for gzantitative expressions of "social objectives”, since
varzous interpretations of such objectives (e.g. "equalization of cpporiuaity’™) can be
worked oat In terms of swch 1 model. Thus, further work to construct and improve this
picture of the educational system is = msjor priority irom all points of view. Countries are
at waricus stages of developrrent in this work and the OECD is attempling to escoarage such
work throrgh its programese of Operaticns Regearch axd Systems Amaiysis in Edvcatics,

163. Ooe of the elerments of the pictare of the educational system mest Be the specificatios
of the direitios widch praduates take wpon Ieavizg the sysiern.  SENCE oSt graduales ester
the Irioce muarked Sod simce an Exvidzal's working exvirarment plays swek & major part
£ fofineneing b5 Social role, some projiction of the matpower Sitzation it essential to
a2y approask o edveatiomal planring.  The meed for Ewrestigation of the Mak Betnees the
edizextioral sysico and the éconnmy 5 meeesiary whether ooz beginy: nith the presvise that
EndEvidiral cholce shovld e ginem maxivn: corsidication ke shaging the educatiom? systes
or with the prenrise that the e lcatinal systesy muss be 3kaxed to meet the exipereies of
soonowrie gronit, I is pessile efrer to Lok vpom th Eack off the proper education Sn the
Idaur foree a3 the Eictor which mightt condtradn ecomnie growth: or- to kevk upow the lack
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of economic growth as the factor which might limit the ability of the labour market to

effectively absorb the graduates of the growing educations system. In either case, the

educational planner must be concerned about anticipating possible surpluses and shortages

of educated manpower, !

164. Infact, those who have made the "approach" to planning from these different views
have converged in seeing the same problems as objects for more careful study. These
probiems are essentiaiiy those of ihe relationship between work activity (occupation) and
educational background. For example: iow do the techniques of production, and the change
in these, effect the requirements for education; how broad is the range of educational back-
grounds which are appropriate for a given work activity; how do individuals make career
choice or what information should they have to make such choice "better" ? The answers to i
these questions are important both to those who wish to improve estimates of the educational ;
i requirements for economic growth and for those who wish to insure that individual demands
for education should be formulated on the grounds of expectations of future careers which
stand a reasonable chance of being realized. The importance of these questions has
emerged jointly from the study reported in the previous chapters, the work on Social Ob-
Jectives in Educational Planning! , and the studies of the utilization of highly qualified
Manpower=?,

165. Against this backzround, it is useful to indicate the current state of affairs with
respect to the estimation of manpower requirements, Taking first positive achievements,
it can be said that in any case estimates of manpower requirements are a necessary part of
educational planning and tiat further research to improve estimation methods is warranted,
Evmathememodscdstatptesmmqmbeusedtopickoutmjorpdmﬁﬂsborhm
or surpluses in the labour market. Thus the ffort to formulate manpower requirements
is justified in terms of carrent usefulress, Ounly through the experience accumulated by
makizg such projections and through research on the question already outlined can im-
provements iz methods be expected.

e 6 e
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165. The importance of mampoxer projections mest also B¢ Jooked at from the moce
gzoeral poisl of view which emmplasizes She edacationa? complex as an elirmert in = eco-
noezic ay2 social systew. Comsiderations of this type Mave been seggesied in previoss
chapters, but ey bear reemphasis here. Whe wsed i the “mampower reguirements
apgrocel”,, the projections were mmde By talkng the lexel amd corpostion of ecomoric cot-
puts a5 the given Nthe ixlependent variable) amd %ic educarion! fnputs as the hing to be
determived (he dependent vaziadle). I is also inrpewtact fo reverse this wicw. The educa-
tional frguts cxe Srflemer the determization of the leve? and compositSon of ecarsntic cutyuts
e twewars, oy, the axalabilicy of variouns types of educated mamaner to e nsed 25
Ergoes s peaduction car affect. the rate and xamye of econontic growtt: second, the lexel of
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education in the population can influence the tastes of the population and therefore the level
and composition of final demands for economic outputs, In addition to these interrelations
in terms of real resources. there is the two-way relation between the education system and
the economic system in terms of financial resources, The state of the economy both sets
the requirements for educational finance through its effect on ihe required output of the
educational system and it also determines the amount of financial resources which can be
made available to the educational system. It is clear, therefore, that the information from
manpower projections would flow both ways - from economic to educational policy ard
vice-versa, There should be ideally a certain simultaneity of, or integration in, the
determination of the two types of policy planning. Manpower projections help both to indi-
cate the feasibility in educational terms of economic plans and the feasibility in economic
terms of educational plans, For this reason, also, the continued improvement of manpower
projection methods is warranted and the necessity of moving toward more sophisticated
integration of economic and educational planning is clear.

167. Having drawn conclusions about positive aspects, the lessons which have been learned
from the awareness of the weaknesses of current manpower projection methods should be
indicated, First, while, as stated above, methods of estimating manpower requirements
are sufficient, at present, to indicate major potential labour market disequilibrias, it has
Deen shown that a fairly wide range of uncartainty remains with respect to specific long-
term requirements. This not only implies a need to refine estimaticn techniques, but it
also leads to suggestions about the qualitative nature of the educaticzal system. If one is
somewhat uncertain about the nature of requirements, flexibility in the system and cuerri-
cula which promote flexibility in the graduates should perhaps be emphasized.

168. A second specific weakness of rmanpower projections led to similar questions about
the gualitative characteristics of the system_ Anattempt to reduce ignorasce ahout occu~
patiocal-educational relationshins - the mzjor weak point in current manpower methods -
stimatated, as part of the OECD programme o Utilizztion of Highly Qealified Mlanpower,
imvestigations at the fadestry and firm level of the relaticn betnedn educatiocal beckgrocnd
azd work activity. It was foomd that the indostrial employers of gradzates either knew very
kttle aboxt the educatioral backgroond of their employees or complained that the forrs)
educational system did Etile to prejare wockers for tndustrial tasks. This raised a wery
oportat set of questices: a) is the formal educatioral systers a very izefficient soppdier
off tratned reproowes: or, b)) are the firms very imefficient wsers of tratued masoower or,
c) is: there simplv a Jogical sepuration of concational tasks, e formmal sysiess, seppiving
geveral Backgrouryd and the firnes aad otver fnformmal Spstes suppirirgsoecificskils? AR
1225 fwpises a more careful stuly of the proper curTicn’a content 2l the rogr of traimiy
aadl ern-the- i experience cutsifie the formal education systens. ks adiEiom, M soppests am

Ervestigdion off the eperatioes of the Rlnur mrasiket &3 alloeativg traivnd poampener I
mégnEred.
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169. The OECD programme, which was initially centered on investigations of the relation
between investments in education and economic growth, has evolved considerably. Tho
accumulation of experience in planning has led to the realization that the inner dynamics

of the educational sector must be more fully examined. At the same time, it is clear that
the educational sector must be viewed as an entity which operates within a more general
economic and social system, An effective programme of research and action in this area
must be based upon this concept of education as a system within the larger societal context,

170, It is this systems analysis perspective which creates the awareness of the manner

in which the various “approaches” to aducational planning fit together. As has been suggest-
ed, these "approaches"” are connected through the system of education itself. At the same
time, education as a sector is an element of the total socio-economic system and the various
*approaches' form links to particular aspects of this larger system,

171. From this more sophisticated standpoint, it is evident that educational policy must

be integrated with economic and social policy. But this objective can only be achiaved when
the educational policy maker is equipped with the means to work out the full implications of
various educational pclicy alternatives. It is through programmes such as the Mediterianean
Regional Preiect that the necessary models arnd methods, including the estimation of man-
power requirements, are developed and improved in order that the educational planners and
decision makers may be provided with a mora complete set of effaclive icols. The impreov-
ed procedures which result will hopefully lead to more enlightened and dynamic educational
policy_formation.
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Appendix [

THE METYODS AND DATA USED
IN THE MEDITERRANEAN REGIONAYL, PROJECT

The basic methods used by each of the MRP Teams in deriving estimates for educational
requirements in the target year and the sources of the data utilized in their calculations are
very buiefly outlined in this chapter. For th2 purpoges of review the elements of the methods
used have been grouped into five categories:

i) The projection of economic output; ii) The productivity asaumptions; iii) The em-
ployed rrojectionsg, iv) The projections cf occupation structure; and v) The conversion to
educational requiremeunts, In order to provide easy comparisons among countries, the out-
line refers to one category at a time and reviews for each of the six countries the particular
adaptation and scurces used for that element of method, Although such a breakdown into
catcgories does not suit all methods equally well, the basic procedures of each country are
aduquxtely representeqd in the whole,

The information on the methods used was drawn directly from the country reports and
from limited conversations with members cf the various teams.

Methods of Projecting Outpu’

Unless otherwide noted, the breskdown according to economic sectors followed the
International Standard Classification of Industrial Activity,

italy
Projectione of Gross Nationsl Product at factor ccets 2nd in 1961 prices were made for

the peric? covering 1961 to 1975. The projections were broken dowa into ten ecorcmic
sectory aid were further divided between North and South Italy.

mm-mmMymeaﬁm‘amme A discus-
sica of fictors determining tte relative growth of the crimary, secondary and fertiary
sectors is provided in the text of the ripoxt,

Trenls in GNP at factor costs 1254 prices from 1951 *c 1961 broken down according to
} the same sectors and North and Sowth: are also provided in tee text as a basis for comperison,
3 These dala were aisc drawn from those provided by SVIMEZ.
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Qreece

Projections of Gross Domestic Product at factor costs in 1961 prices for the period
1964-1974 were used. These were broken down according to eight economic sectors. These
data were based upon detailed provisional estimates for 1964-1969 and broad perspectives
for 1970-1974 drawn up by the Planning Division, Ministry of Co-ordination,

Projections of GNP at 1961 prices for 1974-1979 were made. These data were broken
down only according to primary, secondary and tertiary sectors. These projections were
made by the MBP Team assuming a slightly lower overall rate of growth than that projected
for the 1964-1974 periad.

Portugal

GNP estimates at factor costs in 1954 prices for 1950 and 1958 broken down into nine
economic sectors given by the National Institute of Statistics (Rapport final préparatoire du
troisi¢me Plan de Développement, Etudes générales, 1958) were presented in order to
illustrate what were apparently anomalies in the data. On the basis of this demonstration
of the unreliability of present data the method of estimating manpower requirements based
on economic projections was rejected as statistically unfeasible,

Spain

Projections of GDP at factor costs in 1960 prices for the period 1961 to 1975 were made,
The projecticns are presented in the report in the form of a breakdown into nine economic
Sectors. The figures were base@ on the same assumed rate of growth as for the preliminary
work on-the 1964-1967 Development Plan, Bace year data were drawn from provisional
figures on the Spanish National Accounts reported by the Ministry of Finance. Projections
were made by the MRP Team, A brief description of their procedures is presented in an l
Annex to this Appendix,

Turkey

Two types of projections of output are given in the Turkish report. Projections of GNP
for the period 1962 to 1577 are presenied. Projections of an index of real output for the
pericd 1962 to 1977 ‘are troken down into five economic sectors. Projections of an index of
value added and value of produciion for the manufactuzing sector are brok=n down into
13 sub-sectors. All these Gata are based on figures provided in the 1963-1967 Development
Plan and its I5-year perspectives.

Trends in GNP at constant factor costs for 1959 to 1962 for eight economic sectors are
presented for purposes of comparison. These data were taken from the OECD Economiic
Survey - Turkey, 1963,

Yugoslavia
Projections of Social Product (which differs from GDP because of the “non-productive™
sectors being excluded which under ISCIA would normally be counted in the Service sector)
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in 1962 prices for the period 1960 to 1975 are broken down into eight economic sectors
(which, with the exception of Arts and Crafts, Trade and Catering, and Municipal Activities,
fit the ISCIA Classification). The projections were made by the MRP Team with some co-
ordination with preliminary work on the 1864-1970 Yugoslav Plan, Projections were made
by co-sidering agriculture, forestry, and manufacturing as "autonom.ous" and the five
remaining sectors as ""depending on" the "autonomous" sectors. These estimates were
checked against global plan estimates of levels for consumer goods and producer durables,
Private sector output was estimated and reported in some tables but it was not used directly
in estimating manpower requirements,

Trends in Social Product from 1952 to 1962 broken down into the same eight economic
sectors were presented for comparison, A regional breakdown of an index of industrial
production for the same period is provided, Both sets of data were drawn up by the Federal
Economic Planning Bureau,

Productivity Assumptions
In all cases the index of preductivity used was that of ocutput per worker,

Lzl
Preductivity trends in 1961 prices for the period 1961 to 1975 broken down into ten
economic sectors and for North and South Italy were taken from estimates made by SVIMEZ,

Productivity trends in 1954 prices for 1951 and 1961 for the same sectors and areas
taken from the same source were also reported.

Greece

Productivity in 1961 prices was projected for the period 1961-1979 according o eight
economic sectors. The source given for these projections is the Planning Division,
Ministry of Co-ordination but undoubtedly, as with output, the projections from 1974 to
1979 were done by the MRP Team.

Productivity for the period 1$61-1971 in the manufacturing sector broken down into
i1 sub-sector groups was reported. These data were based on early Plan estimates which
assumed 2 Jowcr growth rate but sub-sector relative growth was assumed o remain the
sSame,

Portegal -

Productivity estimates for the year 1950 by nine economic seclors were dranm frora the
same source as the output data and also used to point up the statistical weaknesses of svail-
able data.

Spain
Productivity trends in 1960 prices for the period 1960-1973 for nite econormic sectors
mmummmfwummmmmmwﬁm

7

.

\,




AN . 5t OO AN 5 5.

o We Dusindd Fodlound. Fenmunitts soperinal iy Wor Tioasinny o Panssns ued e "DON Chmomn
Camirvss: 2note Srenibbibor g Wer Wadtowind 2utiionte I SAntosttnn. A SUNeugaitss o Tntony
ARAPRSE 25 2vivetig W5 e JRetntnOl «olitenings s Jregacitell 5 ke Vet 5 D00 M.

e
Bty 2ie 20-ring e e oamsutt Jettin T T Jeeesdt 0D 38T ssaw
Wty Do WP Daite Tasck e Tr-2rvaitepmek M Bonrems,

Braduetteste 5 DVE 00om B e il Puie HOG B J0ali e0tised rednetieer
DB 500t At WOIIG Woltsr TR agpeiiell  WhSrercusiorntin: SRTw APTOPIE-L) A
Bdomngweyn. ¥ 0o 0euaretniia o SISt D gt 45 v 200tk IO It Seres
M pommangy Pl Nibee Yoduniieolly groevill A -0 N 208" 3 SARIBSIas: st
"Reddon TEPramsbie Yur Aeovun 15000ral” Jurssstintnas-svaiastor- s Seuad +F Suls
ROV 3 W SN LD SRS Pttene: ‘Bi BONREIUASS FUPLe Taue-undD B Beas”
o anatews Ner- e 0ol Suapur-2lFSes PG U0 MWhue

Frsiietioniy “Sonni:Sot VIS PV unatsPing Ws Tutend Thsnsng Survam- Ve Bes
MWD IEP - B YOushedily: B Wepease: W Sinpaleess

Spdoversud

VPIen--iS -ENSEEEED - G-SunNEig SIS - 98 NS 304 WS -eun

R peaiviig




T

a4 AN wok & - 0

<~ W

S L.

S W L c oY

L.

L Dmgtosums 22 YN ung DOR-netuitel sutomy Tow Yrenngw: Jveasiie 2l
e bty W bl Toer DUIE Bitn woon 2wt Do Sl PON mopnir; B DUl
Ak WST- Nevend Poumy . smibansien i sealhs & o DN gt myvey, Jff necsnsty™ ik,

W™ 150NN -Srtak sl 47 T DI Thars: walettenn = N4 o Vatoand Seslamer
>if Ui Wt s ‘DA M M, ot e Sttt W i et e s o B

e r——— - ~— ————

:nm»mumw Bt arr Jpattour M IPI
Pty unailotirrtal WANNNIINGE WIVINOTE v bl s e Dpess oF -Sas
TN & Srepinr agvegy

Bvenisvw- 8 Dengpuphin: Yovepesitovn: oo - b ads- srettal g e NI Dy
mmmnmmm

PP -t SO  -PaInans -Ponee-ivay M- > Wh-uere- mpens
gl WGt Phos: ~appn

“DUPREONY gl NARRSNERR- $IN- WGPt SN~ SRR
TR -S0S oun-+ MR Al APt g

.

Wnsmment-at Wt - 15+« . IS S i PRS- SRRSO POy
NS ERimtity  SUEG - SR -G e TSR SGBs SN
BN WE-PINRNN ARG NP il ~ A W W SRSIANET SRS N
DO PPY Y il AR A S-S ERny AR -5
WSSOI G WA GRPATE PRI SR QR
e el L B S R S —

mm"-mﬂ«ﬁ»”’mf'm T
BARES -l W G - g it YNy P

L J




Weunite 20 wviiver Peniiittn- B0l spenpiiing > SPvede sl 2othilst @ WoNare sk seliaes
Wi oshilonsl 'wat Sis Vandiecten” 208 "o grediniies” Jrapalion e it Jasr Pur
Pumsetsad. Veariweds +f ¥ paiivets web M 6. S Buttrtg D-wnay Phomadg Teovnm
Dugudeaen Woestis Ul I ietgnitee aion T W 8 MK wew ammalite. i 3 VOEF e

ittt

" S——————————

Dnfhonr SutiDitug e Dieladie el S SPT0ePuntu- srTeihitutd DS & UG Nt
e 23y AR g - CRR Al PSRN -SRI s Vv ser-apimtnad
Aesslieatten S Np-edt D dan-supepitnnf *sgpeiivels, e W TDasu- et Hesile
it andursne: shinilpprewnndss T garaunsund Basairt-ipnnsiissifon s ivupasirass
2 arvan BeslisoF cigrogpianey T Tgpastetys st 9o o-MSElisattnes -Slsane Seree
Spoosy sngpmis- s oennd nitvattow-gusiiivaitonn; Betoedis e sesvpPttonnd albovanss
e et Selipde-you: 2oy Sasaeilipatlons-10Awen-wiinlh - g WOOGRUAS Sty I Y seoReily
205 Suews AN s winegd aes-apll QuibieS OMeE JogP-iemeni +f Tappveanes  Mux
Fouite Wwenatiee-utirw F oy ol Bediingtien SIS SUCEsE. DORRIE T
2R gyt Saieg o dsnsegg -5 Weligh i DNa & WIS RiEPuguEt
Posteup- o Snetiits -Astdilestieey: e BEagEeast B Sut-4 il Goupn- sl 2 - SN
Jple-SUEy SUMIISE- -§- WU-98 POSPEAStS & A0+ MY~ uvenittund  Resel.
APl 9O 90N Psagemnd Suted=SYpuiiictny- & 'Wlaglien] WL Seen S0P
2 oeriationr gt - Meged-<o¢ 100g- Suds  TNND-PPIetnt- -85 it b $ilng
ooy w5 vttt -Bans- Suineiiins- 4 J-gitel B¢ smanetdatiy:

Weepetinng -pigpreimnl: 98 Wity W 2ot EUES- -SOR-S0NNaEE DS
T POWN PPEEINE- « SO - RS DRORENE. SINRPE Sl APEVSBmE
TR NG RN PPt - Rl g e 3 - TRE S R~ Sumpiy
AUDEEE Al T § -G PNEE WD PSR SPGB el
Dol R - e o WS- VERRei Sl WS- W YRS R
% SUANURE NS . PRS- DU Al - Al
P T gl eI gy - B v g Bl P~ G
B LPEPPR-oR AP SRR Y, -y - e - MERDTES-A * -Slahag
e SRyl A SR - PPN e SR~ SRS o AR -
PPt S ARREPeres - PSRN G - A A - SPEPRE




oo Ponls W SPWNE: PAisth” Jdh: spen ee Se Send wilmeteu

ragathan sv IS B ot svaileoul Jrepn 3 ool vt el M o Jitr
A tastutul T8 fax Phgurian o Jerepfien geuelr: B wall SethE Buil K- e A &

ievnnsay

newpniivn 9 -wesnepy -5 = POL b D0 Ve 30 Seeeniiue Pougs Wé. M-
et JUOSSRE AR AINFUIe® B i WENME WP SNt TR - PP e i
VO 15 - N0 P Pemetins: -k N 4 B BSrAIN- Syeseting M
Meens- 00k 2o BQEore: o Sostgitpeuatl "Is DI - wogrus S0k Wes- ¢ Steivdior Thees
JOTRSE et 20y Vil Prag. T Wheanests- U RNGIAS-I0) ROE-- 0 EIRgPESRINr
WIS eAgetul St -0y PO vipeelieciiow Nase-Tguee: Wre
WINPT Yeret & T Ye SunRah < Seaaietd gwg’ ok PR
AT T g S0SE: I GatD-Su SO BPNNERR] Pews: YERGy TNeS: WNE:
s Wi GG S-S SO - Tl PNIRPEY- PETEREDS *PeEy -
asppte- - Sttt  Pin-POreatilgy- AesETNINONY- SR SHTIN- WRISRE. 4 SRy
BOtS 40 PBELE- BES--SeREt- N T-PUUE Soup-Till PO Y
SRS i AN I~ St -Aunty, Rl -Setass - lnse P0d -2 S04 o8
i Iaages &0 Sty - oeplions- fens S0 - Vid -0~ -SPRME § MY DS
o

Pt Sy~ Seagiet- 5 B GE A PEERIE AN~ R »
SRS tppitngs- Seilliieagy - Gui-unad-ogs W SN & cungbe - IS
PSS SRR - SN -GESNn W - Ay W - PRGN SN -SRI
WOupetinul- SupNER-~ - WY . e

L
B @t NS~ PGP g oul T S - YD TVRREY - S
PR S B A Al o G e - P - G
T o A - ROE VRSP NN - AR S T - SNE -~ ~ -
E e ol e B B B
DEG G-t NRGE) -0+ R AR . T SPRARE ~AD- N~ . PR - S
WY P RN s NN -3 - A - SR G - Pyl




po—

vt

Drartes ¥ - Winy DefuE s atassd Y P Yo Jovenr-acusiios grongie-weld
re DUMGNEY 3 NGl SPY Sufipted-4 D PIEY S  Tus niepdes- Sk e
Desatpads- g SIRAUNS: ‘be. D RS -Senilee W DONY NPIOU Joun B I SopES-l
B Yol poum o gt - BoSNA-  MMNEe wrd D JPU-Toar e Wl Whnnioam:
Heotnions: Spiteeuedy SolNIertel SEYISONMISE” SO SINNE- SrAITOeI - PRAPre
Wk b reaiibe. oot - N WS Seslintur

e

Dregtitief -y Wy WONNE G -NEMtRge  JP] Ao 2eePRiingPeipey it
BON-PTNl WP - PPN PRI Papgeihnal-SNreenste- N WK Pese:
A RP-Rptt- . f  STOPPIN-SReyee- % M- gl - St PuistiD-AIErggINes-19
ISP RPN e Sl -SPRIeR-sinlk 3 et uties apesinhe- ol
N5 e AN ~SPIPTIPPG= 1 SIS e - WP

Vet SOF WA WIAMPNR-AP- PRI PENNE-IN- EERPe- Teaepes &
DO RG-SR sy Piatet- o - SRy - TRy d+ - abves.  Pepmie-

v

P pat-gtmpbiaunres WG WS an P-ouamRtygeeas—Nes-angty  Pix
e R R R L o
RIS~ A - RS - - FORE-G AP - WP S - SRR e
oo IR e B Sns- 4 WIS GUP-appanne- B Nt suillibend et
VP eGP 5=~ D RGP S-SR~y SNRRED A et~
WD -« -t G QPSSP SRS SR e Ayl
SN~ PR REYP-AP .o PSRN

Wy PRl - <t - Wil G A A Tpeah- -
Lo

e

TP - g+ BN SRPNRE - WS -~ Ty + Y-t — Nyl
Tl - SIS e - AN RS- AP i W
g oS e AN WA N A s 5 e e
Wit et - - g A0 SRR il - S e = A NN
Y U - At - v - NV - A AT P - TP

w wasain

M e

st e il eolawer Tl




X e i F soupyytiuy:. SNNie o dog sl N g I St wughren il Albovine
Dot 0edh 9tiinte & Afire Sy Wit sFME T Welew T Sees NS Ag & foem-k
0perty: Jous B Thatred Vonsusy Sessens 300 5 “Ieeestbie” 20en WS SSrIeatn

A W-uinatte: erted- -0 W wers-ed-ox: 5 Tond aipnet: F Teuetengeai: T I
g e g e R T
e . R . o e
IngamaRey

el SV TOPIPe Greugps: Sol-oute “he - wind Pl PINY-savs
ountadivy s Serad Paneug Teeew:

» l ‘- ,I-Iﬂ.' .‘~ -~ m lmum «”; 4*
al - PGS - S « RPNRNGeSef - RS &  PRIREESRG-- NN O - BN
VRPINE e W P B oA - R - A

DAY= SONAN + o - SRS+l Sl - A
AN~ -l es SO - S-S RN~y

DG PIR ~Stl wwrnil) » Apogiie caf W - Wl - D~ PP W
SRRy S - Ayt - MPCQRIS TR AN - ARV AP Sl




Aeed uvetten By meemgiesof & degs nreeser 5 yvevnihags 3 San anpll Deoer SR S
-m‘#m*nibkc.lbmu%*ndm'w
s Bt sufue s TS B planeed senittex: ynt Sad Sl e Bt Meeeier e
Sanelootdts PuNyek 4 Soreapttey Teatiny S Jadils dusd Soltsmpetnne  Wee Taws el
aagvens & By Prrsetigpe B T dettetd Besnmer M winl” b W verp 2elumak
afureltug whis Sen: I B Sateune: & T ags wnl et SuEiterr uilwtitses:

e e e e e i i et - S i
TP S S - T SPEYTICN S SR — =

2k o T DM Voo  2oves oo B gpevetitond woree T U mftmaten e upprvesiieec
5 A sesssd Mg N SEVTUIGR SHONiNl Juenen de BT SrE Me: e Asas ¥
MO WE = 15 0es nln My b Ben BEes PrretihgPe Tasd
ettty PU0-SIM QPO SpPtyTmadigErer M- waeerepes: -S-uiseadhesr
‘esgpesss B AN SO NS SAS I HOTuNN IS Veeiies 9eil: 3o 4ol wresntine
qpvepy Meovh "S- 2deve’” Boen W Bewe @ Toas Gamil S Bean 5 M Syt
150 ARl GUPTORG: 20N e T i wrtset” T-unsatien $eed WG ot
gl e ol U TSP WeNgE-I R SAPE -Sethe

-

i Seialice ot N PNy W 25 — SO OGPt i
4 o ou kil SO-ileed eSSt RS- -UgPes Bl 5 S r
Setiegound -SetEsh AGESY Anth- JOE - VR N0VEES 2NN PUSNIRg) NUMgL
SoenasE Voemr § BEOR TSl - G -5-BE- SPIeTRgl 4 Sttt 3
NSNS SSSMRD-SEpBttns ISP - RS 4 S0PERG * Wt

Pe-0e -S08 WP WOF a5 G s GOwE W Vb ceey - V- Jeupeh 4w

A J

B DIANE ks ol SRSy M . SOURARS N W Bt W ovi
- TP - MARENAE - SO~ « WY <SS D Bl - SN ¥ - T
Viiead . APMDRE - wlgeh. - AP @ PN, -l - - -
PP - DA - UGS IS At PO B BIE r  NR.
SMMMEE A SaRe -JNGREIDE S SRR BN PO - el - BOMGRPRR--u
—
SR~ - o S - PRS- Qg - - el e e ™ L B ]
I - R ) ~ DO~ PN ~ = <IN T - = wemneagibnde Wt N
@ GRS -Sbeay IR e W




Wgpelinns

Butr B alintdiel - SMgpees B Jngihotseili Ty S0l & WWE svpur Wogsetell.  Towes
W e appitonnd MR wew B s Be-aileltieell Stegpeies & B el Yhew T
TSP USMINE Swsy Prareiiv Sl BPgitenell N Bover-Holeind Sraivesy @ B
Tgdew e Svewtle” wainlicolivuge 2oos Tt 3ul Prgpetteant sitbelolived S stes A
“wmerss.” Nl Prais YO SRNaIton: W weopaiions  Mawaiw b TN b DN




W gtk T wmel 2n ex RN Wgwed Tk S a-t0os & SeNeulie?®y MR Spvnsys
darel deee B ped praey e gmeed Pl 00D MUY e i aadiibin: 3 eay
oy I vyl - 20eeS A mounugtie 2er wofY D vtlineil- el 2020V o N
2WeGen, BPepiten§ s P05 Muas Yoo

ot el ey e i PPt 5 Wt el 20t - HNE Ye B pveek Yetn . I9%
A wow-9NMretudi  Dievser: DS -JRAIFe Ml VRIS S0P Reng: G peier PeNes &
WO P "ash - Syw Ak Yol # v SRIMG P e e ANe S-S INAeE:
WMDY~ Bolly W APOOIuE: U A - Mol L8 seanevs Dy - il Bow
e otes: YN - SMNGMSINNEY SEGIITINS. TSI PEAr- @ MPI-PRReE: ' DIgRE
w4 P NV Bt P i 2l o NPE M OG- § o shRGSuen. By
It GEegatnt- 5AnUnd Mook 0 B9 S 2t SsiiE - -~ SONedl SO
B 2g el Agupegiit A -0 e oW A0l 29N Pootl) -9 NES
WA A - PIRBIRE - - Pl g DO alf S -5 Sepepsssaaiin
M.

T ity SOPUMMGy gobhiehte WIS TS SOOIl DO SNTORIINE
PPt s - Pl - B W P ANY-  GVERAGE P B W PO
M B et R TR =iy e CTPNRR PV B GoNptipar
o PR Sl AP

IS Ry PRl ; gl - WA S e SEPEREINNS - SO0y
SRR S PRNSthns Peuang o -5 Gpenti Shevany -SUas: Yty
T PPN R B o S il PSP el G- o B
WP e B P B el SRS W et RV -RENE - WO
VRGPPSR - gt - DAY PG - SN - gl Y- SR
YA DR - b vk A

e AR - APy - B BN WA ORIV PN - g « el g
W AN - AP+ ol 3 gy SPRPTRREE - PP VS W) NG SR
gl P P A - Bl - PR . AP . I PO SRS
Wit wdRAS - - SOBDNE g

- L

f~ 3




m&mm”md)m'thwu
sk Stie 45 JOvaSws Auitw B et W wtior aten Ty sl e I seibell
mmqmmmumuuammbmm
05 Wbt e Bl 2000sngies "Dt i Y weter 32 D Wher soriappiinae WA A
| et 3 e T s WRARSNE UM W5 I Mt S Dl Wt e iotaivd R henpd
‘wrateiten Bt Yo Rt e 30BN wediiananiintes Subuwnis Pretinsty wed. Ml
PTG SPPIP i PUPE N SO T S S — e E
Seonpaey, senliPtpm amts i PR Shipets vegwr dileonile wdinbits Tt 0 W X

e Rptay oven

N ”Qm&-wnmw
“”‘W“‘




TIK S ETEON DAMANE

Mo wabbton B "aus snpmapier S Neooanttngl 20 WOvernitve revepiiioend Sounitew e
e BOYW® war sliell Suil oadielioali et Sur teuge ¥ Moey 2builer westbrites.
5 Bx ween sl 20 F Sifecigek 8 B wespntea g Sk § eer sl Mvey
FSr ooty oF I Bote WIS senllet Wb e 5 Paew Irvagl S Retwelteus: § et
= W MANS wevphtiund -Mersiutess B 00 F 0 wSvaliennl -Sngrreesotl PISmAINS Y
A Regd war e g & 200000uts g 39 200t goq TS GG o5 By Aoe war
B9 o D Apenit: & SO 3piuendtr

s Sorlng 0o e Asesk w5 B Sotgtes M -S4 P SunisAOR MBAng -Saghi T
B ML Wi POl B+ SOV DURNgEeee & By WeTpNEand APvpiiss B R
- DI Bt BAnds: A Dt ed MB- PRI & SUB  smeiui -SLSMIVEN &
Tegens 3= appit Nileostnghi:

s g esw- 4 Su vmiss su Mol A 2 -HIMINE ISRSHPE et &
atemeed P Joag WeE Mew - selony.

A el T o 2ol 9o 500 o0 205 I 308 Peus setlivients 5 Seteay
SE %0 Wt PSR spseand. Boes  wmifivcangs 25 By PmBEt 4 Gang Papr s s
WE IR b et BNPE W - PP 3eeAPe Y — Pairitel TNl s gl N
Tt 4 POUE DG PARs - - HReSlgs: T —lleent SerasRUeel 2% o W
PN BBt PR W Juewidh - GG T PR Pl Ul Dbt T AU
TR By Ml peans  2000ecitin - g YE SSNE WGBS R K PSR Pwieeg -
ARl W PR

- e R S e T SU- -WPRE -eigatias W O -
T Homis 3 o WPeigr  Puoins P 4w el B e il e G
r

V- Pl BBt 5 PHONGG W L G W W P o
Fovurt ARG Wil G GE B GE ol vl RS e TR o5
t P E W ewE Pl S W GREE Poae wE GGy« Y g
TR B v R o e WY eall P pgeteta . 9 YU o anfeeny B Sl




Il

e .

Sl Thlitr & Wi st o cafuibintres-dtailinat Sy andl methe 5u 2o 3 s
2t % W culiosnitdl soungnitonish Subuiion o e sany ot Ber Bask 2 OE
Tt Joaetdiod & v Jrveniiys sephitennd Aettedutten Be el wetoyr  ulsasay T
SR Yernittand el Rat it Dodpiead Nl il Suplirty Sere Woagpsoth o DINE
B Tonste Be-manitbies: L. - wer vad JF Dy 300ulinttrttng 2000w Muns Bever 1ppitusg Bex
TR S S-S <O X - S T SRR - A Bl - W et
20Nt Tt YN soouptiiten s SAF wolier P S Natapuy bl TSIV ot A
*20000iE DU SoovpItew AINSWNETes v S0 unaieadtdt  WeNeY TN WAMNS-&- S0 -§
We-aibaee dilvevaiteess 35 W e (paes- e manibity

of Bty  Te BN S 9Araton Sut PIE Bor ot Ao 2unll 30000 T0ews  Jeuteic
N ST WPeSaiig- rcoupaidoand -Suttebaiieniby San- et e
Weorinetlins Jleraniies wmnbret S0el)-rupptien -4 suel) e

R dad o T B T SRR e e "
L ana e R B T IR —
2l ovepniinund NPt SN) W Yeee- s Pasribr P cunsttreduy:
Wity SN SEMIMREY S T D D Seee-UgEuts g Sellegpe e
W sottmggnd - due Thenesdl el hege W sndeny.of S deuy- Souty -DNg ‘St
s 2eees-Wudt Sumeewr T NIy S ikl stuy Sowsihag b~ INngpe:
A Wosh it ¥ 020 Yol gask B SUGeasus- Sougptinnd APeee:- e
WS A AP A - Sutt- et el B P U Bie--BEsINge- SregRe
und SRdnteny Rl I SEGA-PRNEA A SPIRigY- AUV Aol e
2Pttt SOt HORreinghe ot HEna Rl “~SRNEReEREI -t Selt
WIRPHRS u- PP Br- BN -PPPevsetnd oyt Nl - S0~ S B Jettuibieved
B SN GPIS-G- SIS0 W -SSR S PSR SPRePE:
20S -A- SUY - Pret—ay- St Pty PIS-BOS- IPPSNIb Al SUERS -SanaRy
TR A Jensulp s P-Rbrlily- - IR0 SRt POIY fogelip- s B ollins.
WP~ SUpEE- & JANge+ T alfSOsas - il st SANRIPLGE

BRSSPSR A+ EIY - $5NR- BAeG- UNE  —SERely +- AP & S
By -BRNN - Aul - S ENNNAN- A SRSl Ry i il




- AN - R o
L] - e
i . W * .-
¥ "> i
W - -
i “ - e - . =y Ak
-y . A wi o . oAk gt
A TN - (¥R A wigy
1 v or . . > EE R
- L -
e ke HB Ey S
<t
wouk ey M

-
Ao S e SN < < LI -~
» - ko e + e R >
- - *» * b *
T - ”~
s . - + -— * e e
R - > - - [T * =
o

ERIC

Aruitoxt provided by Eic:




S s =

»
S

[N
-

oy 4

IC

Full Tt Provided by ERIC.

|




3
'

ERIC

Aruitoxt provided by Eic:

b -

RAa i ¥
- * -
Y -
R Y AN 2ov < By * ey

= A - o
. VE g s s
1
“ * - Rl W LT Y -
L AE. # > e
SR ’ L SR ]
- s "' R e
N
s - . .
LRt I ke -y M A
r . © et - .
= pery ety Y
[T1Y PR e wr s b VN
. - - [ < » [T s -
Ayt gt 3 o s L oy . v -
o i d A L -y AN Sy 5 ot
v e v -
L FURE i R ]
-y ) Fe— £ -
Ao oy




Ao Provided by ERIC

r—

ERIC

o na PP R, R . ez
#3 S N
_— i
g e 5
bisd
A T s e B A
”
-
L . DA il Wb
e
L] —_— - R b :
- b3 EPRwaN A oy e '
* o o~ R ks A
W e e S - Mo ¢ I .
- - - . - ¥
.
i -
% 3 *
A —— ———

. . #
e %

L TRy *
o

F§%an




O

ERIC

Aruitoxt provided by Eic:

t

»
E
- — 2> ¥
‘¥
S s ~bet

e

AR

s

o

cF

"

el

T

o




e

*RE 1

P

ERIC

Aruitoxt provided by Eic:

Eiad
.
Bt iy v
k) - LR
- v
s %
v
o
st [EISL TR
L) Y ey s
o
e
N 4-
.y

4 a0

g

LR

-
e -

Sy T

C13

e RVRE

R L S




el




-

P




A NN Bl - - w—

E ]
_— _— - @ w -
1
Ed
A *
£
*
o
¥
£ 2t




i ©on . W

W o s
& @* o




_—— S - -

- 3 ™ . A~ i ?.
. s Ty b Wk
- -
- _=- _— —_— = T e -
5
b
< wh - w
- »e ) » -
» “h - R -
- - * - -
a * % *
- - - e
* i - %
B N g Ll
¥ 4
-
" B
- ;

ERIC

\
4




[

THE




Ll . O - =

= - a P = = e

- . - *
- ik
o ] £%
A E3 -
" - . il
* » "
R - R 1
- AW a2 e de il
" .
3
Wil
7 4 w »
#
e » W e s MY
¥ * + »
ha N * 1. - m wr
* - -
¥
: € - = S o -5 - A
+ 0w »
. e om o o om m

ERIC

Aruitoxt provided by Eic:




| 40— [revers e ‘%
! N — 4
s SN - i L
-
_—— i
. - - - - - -
- S -~ - F " . .
m “ - ‘n o, - g
o T . - - - - - A
b T3 e -, 2
RS - ) o~ -
s - - - - - B
el -
A - oy e A - A - iy
- - . - L o g
- W > it « o - - "
e . oo Pl 2l
- - - - - .
SN
WA o - - e - - . -y -
” s PR S " “ -
[ T - . L * L .
» £y il
. * . il D ™ L
-~ - - Prown L ]
_— <t A SR
-~ - R o o - i i WY
s fan B L e R B
L3 - MR e e sl G W e
-~ L R et
P AR B s A
WP
{ - - i N e L W e
3 - [ R I R R TR L Y
3 S~ AR - S W
R ¢ W g i e i ol A e

YR e W B ST g I o oA RS ol xR
- R W e o AR - < P I YR

ERI

Aruitoxt provided by Eic:




pupss | TS < s
=5 - - e -,
- v gl e A
ey il
1
é L A AN
- e »” o — - s __..__“,
. —_— ‘:. — S . — = S
— T =" - E = - -«
ey - A -
L £ - > &
- -~ F
Per L3 - L oy -
e - [
- “ L = -
- [ _J -y 4 - gelln . oy
- - -, . -
o - ) A g H - - F . » *
» . ‘ -
Bid - . [ ] 'S ’
£l *
i - il e W - . -~ -
o £ w ¢ - - -
- - ot re, o * — M- 4
- > ! o - »
fonnad « ] - - -~
- £ * (3
g b L R T - - n &
- - : o -
- - A s ea B - .
o Wiy g L2t L3 1 ;‘“&w
- -+ T A — Ly .
- L A . o -

ERIC

Aruitoxt provided by Eic:
N i




- o - “ow A L - W
- - - - o - - L - - L
e > L AR I . PR N e .o .
gy - o Qu G- - - e e
; aiiiony: - U e C SR t I .
-
o - - B otgpe e - i
e e e o calie cwmmliprer i B i it il i e L
£ e P WP willowy ;.- - o siline “ A~y Anssdis.. avilit >
L _
; L o L ol - o -_— - -

e N , -
pegeeagy A cm e - el onile- P - adiifiows- ey sapay il Sl
il il o ap A - - - - PR Al - —— - wilfi
—— - DU~ - . wuilin. .ofiinnniinet.
~nuR -




el E
e M — T — !ﬁ [ ﬁ e — R
T - - T B ; b . T b
' E -
“ - - ] -

+
'

o -
4 -
. - - :
oo ow _tindh _ b
e -
-y 123 .- [ g3 i s E ]
- - bt o -
ke
SO e . - -
S
- SN - & - e - - -
ey s
# T - * o™i L 28 -
o E s
L. 2 - . £ Y k3T -
L - ko) - o
A i ) )
oW G- AP . ey
) W= S e D S - -
g —_— AR s A
-» e =y
L ) L L SR %
t
Q
(.




*- »

E™ - I +

E » LS -
" > -
s n

L L L

* -
»e - - - - -
L ) - - - = »n

e -t
. m - " A wor Ay
- mwwx I -ty vavovuggiiye S
SRR e e o R R R R e Al A——
O A N T« - m
W A
A v B LR
T—— e 5 ¢ R o W e

PAruitoxt provided by Eic:




W b e T S
A ] o . [t
s 1
/- o
- J
4 -y -
i o . el — — . —
- = $ == -+ — 2 - |
-~
Lo

A A— . - -

- 5 2 « L
i "~ on I .
R w - T N

A E 2% Feey - N

R v . - .

” - A e
AR .L 2 * . -
A — L s E W -
m "' 2 - .

L - Aol i -
-k *ﬂﬁ: - b -~ -

I

:
',
'

- - e A
W - A wort - - bt
L [ e - £
e ot o ' . bt
- s -
__— L 2 - LA " vy -
- et : RNl
b andiliS R ] "~
L GRRIE R TTT  e - i T s R i g

I
Vo
i
E

i ey CLFE R W s SRR S,

¥

Q

ERIC

Aruitoxt provided by Eric




ERIC

Ao providea oy enic

[

H

?" ‘i

*

* & -
x ﬁ‘ ,‘

gi&
!

’ y‘

i

- S
'

A e L4 ba, R

~d-
o
N
T i
ro-4 -
- - L
L -
» -
E_] -
X3 L]
il -
« -
s
e
H + %
gy ol . ﬂﬁ
e +
*~
-~
£ ¥
-
P E L
K -
- -

AP A W A

-

-

-

- = - =2
k.4 [ — s - —T—
D T — o T

2 ? i
- [ 3 L
il
L @ 4 "~
- - « i
o L
- [
W o
ar i ‘
b, * A
. s
b 0] B
» -~
E 4 *
* -
- -
W
E ]
N 3
» iy










- o _— — -

*t

-~
-







w A f
- . —mE, e T
F Ay = A -

ey - -~ -

-
1 - -
* L
* - - o
- -
]
-
-
b -
A
. e
» k3
- L4
o
- o
e
2
-l
‘
[}
4
b
¢

PAFullToxt Provided by ERIC




g o o

oyt conteet, )+

) Wil
ARes St RS e e - Sl

-
y e P .y
R - o

e ¢ e = o — T T e e —————— -

M

Y “ i ¥ -
! E}
¥ - 4 » -
- <
£ P
N EY i )
i E”
o 4
ars
»
* ® E Wl
<ol
p -
]
1
e,
~PE
e
~ [ iy
. . ‘
b
N 4
b
¥ . f o ™
' + - ~a
4
-
|
{
£
1
{
¢ H
%
L
v
»
)
s
§
',
M o
"
L
* i -* N A
»
b
¢ P
. il




e . E

XN
-~
*

g -

. g o

it

R

kd - - e,

* 5 .

E * - £d
»
- - ol

N .

4
i
b A
§
*
M
e
H
]
¢
2 .
o
I
3
4
#
{

e

Q

L ERIC

PAFullToxt Provided by ERIC




g

i e

Lo

ERI

PAFuiToxt Provided by ERIC

L3

k.

£z

9§ “’Q

i




’ ".——..’, - —
‘ En E Y i ¥ wﬁ . .
s rr ¥ - - e <+ A -
v a_ _——
E E 1
-
14 . .
ol - - :
- - ﬁ
i 4 = - .
2
C R
K - - » . - - o
e Yy L o e o » oo -
. [ e - Pl . - T
* E
“m ; ¥
A
f
- e i » )
E 2 "
7
{
*
B Y

Q

ERI

PAFulToxt Provided by ERIC

A




~gE

e

E 2o

i




A— R
- . S il
ok E R f T
Bk -
Ly
W . a3 * .
s - ’
b 4
-l ¢
£
bl
-l

g
o)
)
o -
) R
=
i

Q

ERIC

PAFulToxt Provided by ERIC
T—




>
I
LI
. frca -
X = S
- ¥
»,
A
ks g
o
2
@ T
ey
s
[y
v
. .
. .
s .
'
] o
" [
v : *
"
g4
.







b










M1 = [M]50 [AM] = [M]60 - (M350
It follows that:

E0 - E+AE

1,60

L+A L
0+A0

[M]60=[MI+[AM]
8o that time superscripts are eliminated,

060

3.2, The main equation
Equations corresponding to years 1950 and 1960 are respectively:
E=LO M ()]
E+AE=(L+aL) 0 +A0) ((M] +[aAM]) (4)
Subtracting (3) from (4):
AE = (L + AL) © +AD) (M) +[aM]) - L O [M] (5)
Developing and simplifying: .
AE = AL O [M]+1AG [M] + L O [AM]

* + ALAO [M]1 +ALO[AM] + LAO [AM]
+ AL AC [AM] (6)

Equation (6) explains the change in the educational level of the labour force through
changes in the other variables. These changes are considered in seven terms, presented
in three separate rows to make them clearer,

i) In the first row there appear the three terms in which only one factor changes,
They represent the pure variation due to each of them,

ii) In the second row there are three terms in which two factors at a time change
simultaneously., They are interaction terms,

iif) In the third row there is one term accounting for the triple interaction between
the three factors at one time,

3.3. The results

Since one is interested in the change to be attributed to each of the three chosen factors,

the results will be the more precise the more important are the terms of pure variations
relative to E.

When iateraction terms become of significant magnitudes, conclusions of the analysis
are subject to some assumption made concerning their distribution between the intervening
factors, as such results share the error contained in the hypothesis used, In the Technical
Evaluation, while :;.ommenting on the analysis of sources of change, an equal distribution of
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each term among changing factors involved is proposed. Instead of distributing ther equally,
one might also distribute them according to the amount of pure variation shown by each factor
- that is to say, taking the elements of the first row as the weighting figures. This might be
a more satisfying procedure, although there are also good arguments against it, e.g. the
non reversibility of the resuits with an index-type of analysis and the fact that the arbitrary
nature of this weighting scheme lies in the necessary Infiuence of the relative size of the
pure terms on the relative shares in the interaction terms.
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3.4, Differences with the Technical Evaluation

This brief development has brought up some differences with the method proposed in

the main document:

1) It is proposed as a first step to eliminate the effect of the growth of the labour force,
on the grounds that the part of the change in the education of the labour force that consists in
keeping pace with the growth of the population should not be censidered as the regalt of man~
power requirements. The rest of the equation is retained at least in the example congidered,!

The arguments ‘or this choice are questionible. L is a complex factor and, depending
on which concept is chosen, it can include not only demographic factors such as the growth
of population, but also other, more socio-economic variables, such as activity rates, em~
ployment rates, etc. These last elements have more things in common with Oand [MJ than
with the demographic factors with regard to questions like identification of supply and demand
and the approach to planning.

- Even if we accept this first step proposed in the Technical Evaluation, there are some
observations on the manipulaifons made with the equation. The technigque prcposed in order
to eliminate this factor is to keep L constant at the base year level. However, the equatfons
used indicate that the constant level of the end year was chosen.’ Both techniques are tra-
ditionally employed in such index-number problems but they yield Qifferent results., Neither
of them solves the proslem of the interaction between the factor left constant and the other
variables, Strangely enough this problem evoked in the preceding section of the main docu-
ment was not dealt with in this part. To keep its same notation as far as possible:

Change due to population growth
AF* = (L+AL)C [M] - L O [M]
=AL O [M] ()

Change due to manpower requirements:

ABT = AF - AB* = (L +AL) /{0 +AO) ([M] +AM) - O[M]]
) = LAO rM] + L O[AM] +
+ALAC [M] + AL O[AMI+LAD[AM] +
+ ALAC[AM] (8)

1, Page48 of the Technical Evaluation,
2, Ibid,, page 48 and Appendix IV,
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The only term that disappeared from the equation (6) is - as might have been expected
- AL O [M], Inthe second and third rows of equations (8) we can fin? tiree terms where
L appears in interaction with the change in other factors. So if the purpose is to eliminate

the effect of variable L, any assumption about the distribution of interactions, as already
Proposed, would be more advisable than leaving them all inside.

It is interesting to develop this line of reasoning in order to see what happens to these
terms in the second step proposed in the main document: the separation of the zffects due

to the occupational variable and those due to the change in education assocfated with each
occupatfon,

The effects due to occupation are defined:
AE" = (L + AL)ATIMI] = LAD M1 + A LAD M) (9)
The effects due to the occupational/educational matrix change are:
E**<(L+AL)O[AM] = L O[aM]) + AL O[aM] (10}
Interaction is defined as the residual:

AET - AE* - A = (L+ AL) A0 [AMI = LAG [ AMI+ AL AD [ A M] (11)

In fact we can see that A_E.+ includes aiso the interaction between L and 6, that a
similar term for L and FM] isin AE**, and the residual called interaction covers only

the one between O and [M] and the triple interaction among L, O and [M], and leaves
ali the others out,

ii) Anothar difference with the Technical Evaluation process is that here we have re-
frained from calling the joint effect of ® and [M] the impact of manpower requirements,
Apart from what we safd at the beginning of (i) it is apparent that [ M] reflects also what is
called the social demand for education which is acknowledged in the main document, It can
be said, too, that changes in the relative scarcity of labour force with different levels of
education, as a consequence of social demand, might also influence O through supply effects
affecting the equilibrium conditions. E is then the result of a confrontation of demand and

supply of qualified workers, and at this stage it would be dangerous to jump to conclusions
on the effect of manpower requirements,

The method used in the Technical Evaluation however ghow a most interesting road to
explore: and provide a stimulating presentation of the problems involved,!

3.5, A case of inadequate information

Applying the analysis by means of the methed proposed in the Technical Evaluation
(with the modifications of the last sections) requires full information on L, 6. Ml, L+
AL O+A0D and [M] +TAM] in order to explain AE,

The attempt to apply the method to the Italian case® brings up a very interesting
1. See page 169, Second Note on the Variatlons of the Educational Stock of the active Population, Second stage of the

analysls of change factons,
2. See pages 55-58 and Appendix IV pages 93-94 of the Technical Evaluation,
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situation: the lack of information on M1, What can be done when the link between occupation
and education is unknown for the base year ? The interest in this case derives from the fact

thatalthough the knowledge of (M] and ([M1+ [£ M1]) all at the same time is an uncommon
situation, recent improvements in national statistics normally allow one to know [M] + [AM]
alone. Historicsl data on total labour force and the occupational structure are more easily
found. So this makes the Italian case a typical case of availability of information, If the
method could be adapted to it, the uncertainties introduced would be largely ccmpensated

for by the wider applicability and comparison possibilities,

The Technical Evaluation shows a way to partially achieve this objective. Although
the idea is interesting and th» method is pertinent, it was not developed as far as it could
have been, so the results arc not too satisfactory. I shall propose here some improvement,
enlarging the possibilities of dissociation, with the same information as point of departure,

I shall obviate the developments that can be found on page 93 and page 94 of the Tech-
nical Evaluation. The result is the dissociation of the following terms (adopting the notation
as was done before).

1) AL O M)
1) LAO[M] +ALAGIM] + LAOL A M]+ ALAO[ AM] (12)
i) L O[AMI+ AL O[ &M

The first term in each row is evidently the "pure" change term.

As before, (if) plus (iii) are called the impact of manpower requirements., Now (fii) is
presented as the impact of educational change per occupation, and (ii) as a residual.

Apart from the observations made in the last section, that separation between (i) on
the one hand and (ii) plus (iif) on the other leaves inside these latter all the interaction ele~
ments, with L that should be differently distributed, there are now some new problems:

- Term (iif) is not exactly the impact of educational change: it also includes total
interaction with & L, and excludes the part that should belong to [AM] in the interaction
terms grouped in (ii).

- The residual (ii) including at the same time the pure occupational change term
and three interaction terms has no great significar.ce, since there is no way of knowing

which is the part belonging to each of them,

Although the lack of I'M] obviously cannot be surpassed, a better result canbe ob-
tained from the data vailable.

The information at our disposal is:

B, E+ABE;L L+AL;0, 0+A0;[M +[aMm] (13)
So we can derive by difference:
AE, AL, AD (14)
144
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Although [M] cannot be obtained separately we also know from (3) that

E=L O™
tus L-1E =0OrMl (15)
With the {nformatfon mentioned in (13) and (14) the following dfssociation can be
proposed:
AL O (M) +7AM)) =AL D (M1 +AL O[AM)] (16)
LAO ((M] +[AM]) = LAGIM] + LAG[aM] (17)
ALATD ((M) +A M) = ALAD rM] + ALAD [AM] (18)

The first members present all known factors.
As we also know O (M, thenAL O M) s known and the expression (1€

dissociated in
AL O rmi, and (19)
AL O[AM] (20)

Furthermore we know the total AE, and by difference between it and the expreasions
(16), (17) and (18), we get the missing term from the equation (8)e

L Olam]
We ffnally arrive at the following dissociation of A E:

) AL O [M] from (19)
f1) LAC TM1 + LAOG [AM) from (17)
fif) L O [am from (21)
fv) AL O [AM] from (20)
v) ALAO M1+ ALAD [AM] from (18)

There {s an advantage of this formulation as cormpared with the one presented in the
Technical Evaluatfon, The pure terms of variation are almost completely dissocfated fn
(1), (if) and (iff), except for the change in the occupational structure, fncluding also its
funteraction with [A M]. As another though less iImportant imperfection, interaction between
L and 6 in (v) appears added to the triple interaction term. However, with only ore addi~
tional assumption about the impoxtance of L AO[A M] almost the entire analysis can be
carried out, If it is reai.sed that many countries are in a position to supply this kind of
fnformation, the processing of it in the manner suggested above could bring out some very
- valuable fnformation on the relative importance of the changes fn the occupational and edu~
cational structure in the past years.
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4. EXAMPLES OF APPLICATION

4.1, Application in Japan

The equation (5) will be used with Japanese data for 1950 and 1860, The Japanese case
was selected hecause it provided acceptable census informatior for both years, As has
been pointed out, it is not easy to find any time series on [M],

Factor L: The basic changing variable chosen was employed population of 15 years old
and older and it 13 to be found in the total figure of tables 1 and 2 and in table 3. The reason
for this choice is the availability of information for the two other factors.

Factor 0: Both the 1950 and 1960 Censuses were based on the ISCO classification
‘nd largely disaggregated, These groups were condensed into more aggregate groups for
the following reasons:

i) As an example of application, such multiplicity of cccupational classes would be
time~-consuniing and not necessarily better < priori.

ii) At that level of detail, there were many differences in the occupational groups
pre sented in the Censuses of 1950 and 1960, These differences disappear in the
process of aggregation,

iii} The groups finally seletted corresponded approximately to those that were to be
used in the Census Study of the CECD, inorder to carry out the numerical work
of both studies jointiy and hence in a more efficfient manner.,

In the left hand column of tables 1, 2 and 4, each of the final groups ar= presented,
indicating the 1960 groups they include and the corresponding Japanese code,!

The absolute numbers for each occupaticn are in the last column (totals) in tables
1 and 2, and the percentage form ofa, O + AO; and A G are presented in table 4,

Factor M: Table 5 reproduces the absoiute figures of tables 1 and 2 in the percentage
form of the matrix considered. Table 5 presents superimposed matrices (M1, [M] + [&M],
and [A M] in order to facilitate calculations, and says at the head of each column to which
matrix it belongs,

The occupational classification has already been commented on. More trouble was
met when dealing with the educational one. The educational classification in both Censuses
is totally different. 1950's classes are defined by years of school completed (0, 1-3, 4,

5-6, 7~8, 9, 10, 11, 12, 13, 14-15, 16, 17 and +) deducting repeating yzars, and with
no specifications whatever of the type of education followed,

The classes appearing In 1960, under the heading of the "type of the highest school
completed" were the following:

1, Several problems were met, which are commented upon in a special note by Mr, J, Van de Vijvere for the "Census
Study" conducted in OECD,
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a) Elementary School

b) Higher Elementary School (old)

c) Junior High School

d} Youth Training School (old)

e) Middle School (old)

f) Senior High School

g) Higher School (o0ld) and Junior College
h) University and post graduate course
i) Persons attending school

j) Persons having never attended schocl

¢
-
4

.

Several attempts were made, with the information at hand, to traonsform this last
classificatfon into groupings of levels by years of education. The other way round was
even more difficult, having different types of education and successive educational reforms
: {1900, 1919, 1941 and the recent one in the 1950 s) for which to account. Some Inconsis-

X tencies even in the definitions of 1960 were apparent (for insiance, the non-existence in
the whole labour force of people with incomplete primary education;.

TuESTTARR e

T Jees e

The calculations were explained in full details in the paper already mentioned. No
single assumption was satisfactory enough, and in order to carry out the exercise, only
the implicit interpretation of the official unit was used.! It can certainly be disputed but
it provided a reasonable basis on which to proceed,

The classes were then grouped in the following way:

ELEET AL R S 4 S A L o

1950 1960
0-6 0 a+tij

: . 1-3 ‘

% 4

; 5-6

7-9 7-8 b+c

: 9

10-12 10 e +f

11

§' 12

i 13-15 13-15 g

16 and + 16 h

17 and +

. Results

\ The results of the exercise are presented in table 6, Asa céns:quence of misinter-
% ) pretations of 1960' s Census, the drop in absolute figures for the level 13-15 years of edu~
cation is most probably inaccurate. Safe conclusions cannot be arrived at until some time-

1, “Education in Japan, 1960, Ministry of Education, Tokyo,
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consuming converasion 2f 1960's classification is done. In order to overcome it provisionally,
we have added up alternatively categories 10-12 plus 13«15 or 13-15 plus 16+ to check if
there was any &ignificant change in the interpretation when these different aggregations were
used, Algo in order to avoid cancellation of percentages with different signs, the parti-
cipation of each factor is presented as a percentage of E rather than of & E at the bottom

of the table.

The conclusfons are the following:

) Ignoring classification problems, results show an acceptable procision in the
context of this method, Except for level 13~15, pure terms of variation cover more than
70% of the total change in each level, If clars 13-15 is aggregated alternatively to both
contiguous levels, we have between 80 and 80% of total change in pure terms, This means
that an alternative hypothe'sis on the distribution of interaction factors would not significantly
affect the results, In the face of this evidence, and since this was only an example, it was
not considered worth doing the rather long calculation of each interactfon term.

1f) As might have expected, the influence of L is the same in each level, The rather
high increase of employed population during this decade (more than 2% per year) makes
this factor quite an important one in the explanation of AR - for some levels even the
dominating one, for other levels the opposite sign is more important. This confirms the
need for a careful consideration of the allocation of interaction with L, as stated in 3.4.

iii) The change in the occupational strusture turned out to be a secondary factor in
this case, but with increasong impoxrtance for higher levels of education, As depicted in
table 6, for level 0-6 it exerts a moderate negaiive influence and for all other levels it has
a positive influence, growing from 1.85% in level 7-9 to 19,71% in level 16 and +, This
means that there 18 a decrease in occupations that require low 2vel of education (thus
accounting for the diminishment of about one million persons of that level), and vice versa,
It means also that the higher the leval of education the more important occupation at change
becomes as an explanatory factor.

1v) The effect of the education associated with each occupation is more difficult to as-
certain, because all the defects in the interpretation of the Census are manifest here, How=-
ever, it shows up as the most important single factor (in general, about five times the in-
fluence of 6). It also begins with a strong negative influence for level 0-6, aad increases
up to + 100% for level 16 and +, The discontinuity for level 13-15 is hardly beijevable,
If level 10-15 {s aggregated, the percentage influence of (M1 grows unifformly. But it should
be noticed that if 16 aud + is aggregated the influence of [M] turns to be negative owing to
the prevalence of the negative figure for level 13-15, It can be tentatively concluded that
somewhere around the higher levels of education the influence of [M] becomes very mild,
if not negative.

These results partly confirm some of the tentative conclusions aiso of the Technical
Evaluation: [MJ 18 more important than O in the whole labour force, and it is precisely
here that the information is doubtful. HMoweser results are not exactly the same as cited in
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the Spanish case: O increases its influence with the level of education and perhaps overtakes
M7 for some of the higher ones. A more precise comparfson with the Spanish case would
require some transformation of its results because they are not calculated ona strictly com-
parative basis with Japan., Besides the level of disaggregation of O and E are much more
detailed in Japan, and Spain is a case study of projection, while Japan is a past trend. These
facts suggest that further analysis would not yield better results, As will be seen, the Italian
case shows very different results. This certainly emphiasizes the need for 2 more general
trial on different countries before anything conclusive can be said,

4,2, Application to Italy

On the basis of the equations proposed in section 3.4,, the Italian figures shown in the
main document were reconsidersd, The basic data are presented in Table 7 and Table 8
and the rzsults in Table 9.

Again, they appear to be of good precision as seen in the percentage of the total vari-
ation originated in pure terms - the fact that interaction between O and fM1is mixed with
the pure variation of 6, characteristic of this situation of inadequate information, is not
likely to affecttoo strongly the rather high percentage of pure variation.

The most interesting aspect of these results is the notable difference in respect to
Japanese figures with regard to the comparative influence of O and fM], In the Italian
case, O is by far the most important factor, and {M] is secondary.

Their influence according to the level of education is also different from the Japanese
case: the peak of O!s positive influence is in junior secondary, and decreases for higher
levels of education, The behaviour of LM1 is quite similar,

It is remarkable that [M] !s influence should be negative for higher education, It
means that there is a relative decrease in the proportion of university graduates on the
total labour force in each occupation {on the whole).
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Table 1, JAPAN 1950: LABOUR FORCE ¥

OCCUPATIONS
CODE 15C0 CoDE 1oPAN 06 19
0 68 346 215 366
0-0+0-X 4348 31 520
0-01+0-02,02/22+0-45 2+3 1140 5710
0-02,24/36+0-X9, 20 6 920 7830
0-02,38/52+ " 5 430 3 408
0-02,60/84+ 4 108 724
0-02,66/48+74/82+ " 1 196 1118
0-02,84/99+0-X-10-03 | 11+13+14 1556 12 730
0-140~2 1646 17 112
0-140-22 37 172 1821
0-21 21 54 243
0-23 7+10 1420 15 048
0-3 483 2 541
0-31 19 280 1086
0-32 20 203 1455
0-4 24/26 4706 54 762
0-5 22/72+21/29 22023 37 568
0-6 ’ 2 102 18 060
0-61 17 63 251
0-68 16+18 2038 18 809
0-7 43 18 010 23 385
0-8 41 309 1693
0-8 130/34+36+40 11 338 17 928
0-Y , 38+42+44/45 3 381 9 796
1 I 46/47+51/53 48 425 160 698
2 ! 106 204 1 033 549
3 v 761 405 1 364 226
4 v 6 683 573 7 517 160
‘s VI 131 796 225 704
6 V};’;;ﬁ:;f* 81045 348 591
/8 VI 2091 424 4 536 580
8 IX+35+39 384001 742 699
X X 7537 12 co1
TOTAL 10 365 460 16 158 574
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Y OCCUPATIONS AND EDUCATION

LEVEL OF EDUCATION

DR L s S At

10-12 13-18 16+ TOTAL
316 504 003 199 379 1 522 410
77 861 66 170 23 009 202 908
23 046 19 764 5 426 - 55 086
15939 12 356 3 882 40 927
9 649 11 846 5 109 30 542
2 800 4888 2878 11 396
1949 2126 1307 6 696
24 478 15 090 4 407 58 261
37 675 21 416 6 500 84 349
6061 6 544 4158 18 756
2701 4 240 628 7 866
28 913 10 632 1714 57 7127
5 952 33 662 . 59 621 102 259
3029 18 128 53 025 75 548
2 023 15 534 6 596 26 711
63 554 S 152 446 132 220
34 405 27 827 5 684 127 507
243 519 293 910 68 982 627 573
1271 5 849 18 286 25 720
242 248 288 061 50 696 601 353
28 233 22 495 13 847 105 970
2 185 2 529 5 900 12 616
20 190 14 705 9 225 73 387
21 742 12 537 6 165 53 621
635 119 827 86 787 593 372
939 384 941 122 461 3013 794
357 128 594 29 622 2 969 204
327 335€71 18 808 16 706 539
246 8 89 1 021 407 664
090 21 296 3 616 541 642
586 178 875 22 618 7 835 083
759 45 323 6 031 1477 813
726 1521 537 27 322
981 1 728 948 490 880 35 094 843
—
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Taile 2, JAPAN 1960: LABO
OCCUPATIONS
conE 1560 CoDE 1APAN ::f v
0 37600 234 400
0-0+0-X - 9000
0-01+0-02,02/22+0-X9 6 -
1 0-02,24/36+0-X9, 20 " -
3 0-02,38/58+ " 3 -
3 0-02,60/64+ 5 -
4 0-02,66/68+74/82+ 142 - -
4 0-02,84/99+0,X~10-03 8 -
% 0-140-2 - 6 300
3 0-140-2 29 - -
3 0-21 22 - -
4 0-23 7 - 6 300
P 0-3 - -
0-31 15 - -
: 0-32 16 - - E
s 0-4 18/20 2 200 83 800
§ 0-5 17421423 13 500 56 800 z
3 0-6 1 500 11 100
; 0-61 13 - -
o 0-69 9/12+14 1 500
3 . 0-7 33 11 900
4 ' 0-8 30+31 - -
A 0-9 24/28 4 600
2 0-Y 32+434/5+37 3 900
- 1 38/40+43 49 900 254 900
¢ 2 m 53 800 905 200
3 ‘ 3 v 587 200 2 111 900
5 4 v 3 838 900 8 020 800
: 5 v 63 700 246 000
¢ 6 ViI+41+42 58 000 883 500
3 7/8 vin 1 543 600 8 124 000
4 9 IX+36 315 300 1 687 000
X X 2100 5 300
“ TOTAL (employed labour
force 15 years old 6 550 100 22 473 000
and *°
151 A
4+
N Fe. N S S T mu&
L] 4 -~
.‘3“\\ N
~
Q

ERIC ~ .

Aruitoxt provided by Eic:




N e A L T e
R FORCE BY OCCUPATIONS AND EDUCATION
LEVEL OF EDUCATION
11::’12 msls 1:. TOTAL
703 600 571 000 544 900 2 091 500
94 100 56 900 89 300 249 300
44 900 20 100 23 500 92 100
18 000 11 600 14 400 45 9800
17 200 13 200 24 800 56 900
3300 3 900 9 800 17 700
5 500 2 600 7 200 15 300
$ 200 $ 500 9 600 21 400
49 200 21 100 20 000 96 600
11 400 7 400 13 500 32 300
2000 5 400 2 200 9 600
35 800 8 300 4 300 54 700
1220 45 500 81 000 127 700
- 25 900 70 100 96 000
1 200 19 600 10 900 31 700
119 300 25 300 500 231100
51 800 40 800 14 500 177 400
214 700 317 400 241 100 785 800
600 7 100 34 100 41 800
214 100 310 300 207 000 744 000
37 500 15 000 24 900 113 000
6 200 1 800 12 80¢ 20 800
44 700 17 200 39 30¢ 124 600
84 900 30 000 21 500 165 200
372 100 144 500 175 200 996 600
2778 000 297 800 471 200 4 506 000
1609 300 121 900 152 400 4 582 700
2 235 100 53 500 17700 14 166 000
52 800 2800 1800 367 100
-461 200 23 100 13 100 1 438 900
2 471 900 130 700 100 600 12 370 800
757 500 43 000 33 900 2 836 700
3 400 400 - 11 200
11 444 900 1 388 700 1 510 800 43 367 500
1518 :
]
— S J

o oap, Yy

.

1

R

RS

A v

e A

Fahy
)
P A

Y

o

g A

st ¢




Table 3. JAPAN: EDUCATIONAL STRUCTURE OF THE LABOUR FORCE
1950 AND 1960
1950 1960 1960
E % E+AE % LE
0-6 10,365,460 29.53 6,550,100 15.11 - 3,815, 360
7-9 16, 156,574 46,04 22,473,000 51.12 + 6, 316, 426
10 - 12 6,352,981 18.10 11,444,900 26.39 + 5,001,919
13 -15 1,728,948 4,93 1,388, 700 3.20 - 340,248
16 + 490,880 1,40 1,510, 800 3.48 +1,019, 920
TOTAL 35,094,843 100.00 43,347,500 100,00 +8,272, 657
(L) (L+2L) (L)
Table 4. JAPAN: OCCUPATIONAL STRUCTURE, 1950 AND 1960
(1950) (1960) (DIFFERINCE)
OCCUPATIONS o) O +20 20
0
0-0+0-X
0-01+0-02.02/224+0+9 .16 .21 + _.05
0-02, 24/36+0-X2.20 .12 .11 - .01
0-02,.38/58+0-X9,20 .09 .13 + .04
0-02. 60/64+0-X9,20 .03 .04 + .01
0-07. 66/68+74/82 .02 .03 + .01
0-02, 84/99+0-X+0-03 .17 .05 - A2
0-1+0-2
0~-1+0-22 .05 .07 + .02
0-21 .02 .02 -
0-23 .16 .13 - .03
0-3
0-31 .22 .22 -
0-32 .08 .07 - .01
0-4 .38 .53 + 15
0-5 .36 41 + .05
0-6
0-61 .07 .10 + .03
0-69 1.72 1.1 - .01
0-7 .30 .26 - .04
0-8 .03 .05 + .02
0-9 .21 .29 + .08
o-Y .15 .38 + .23
1 1.69 2.30 + .61
2 8.59 10.39 + 1.80
3 8.46 10,57 + 2,11
4 47.60 32.66 - 14,94
S 1.16 .85 - .31
6 1.54 3.32 + 1.78
7/8 22,33 28,53 + 6.20
9 4,21 6.54 + 2.33
X .08 .03 - .05
TOTAL 100.00 100,00 -
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Table 5, JAPAN: EDUCATIONAL STRUCTURE
LEVEL!
OCCUPATION 0-6 17-9 10-12 ]
1850 1960 21950 1950 | 1960 21950 1950 | 1960
[3)) ® &) “ (5) (6 0] y
0 2. 14 1.80 |- .34| 15,54} 11.21 |- 4,33 | 38.37
0-040-X
0-01+0-02, 02/22+0-X9 2,07 - - 2.07| 10.36 3.91 |- 6.45 | 41,84
0-02, 24/36+0-X9. 20 2.25 - - 2.25| 19,13 4.14 | - 14,99 | 38.90
0-02, 38/58+0-X9.20 1,41 - - 1.41) 11,16 2.99 |- 8,17} 31.59
0-02. 60/04+0-X 9,20 .93 - - .93 6.35 3.95 |- 2.40 | 24,57
0-02. 66/28+174 /82 2,93 - - 2.93| 16.69 - - 16,69 | 29,11
0-02, 84/99+0X+0/03 2.67 - - 2.67{ 21.85 5.14 | - 16,71 | 42.02
0-1+0-2
0-140-22 .92 - - .92 9,71 - 9,71 32.31
0-21 .69 - - .69 3.09 - - 3,09 | 34,34
0-23 2.46 - - 2.46} 26.07 | 11.52 |- 14.55 | 50.08
0-3
0-31 . 3% - .37 1,44 - 1.44 4,01
0-32 .76 - - .76 5,45 - - 5,45 | 10,94
0-4 3.56 .95 |- 2.61| 41,42 | 36,26 |- 5.16 | 48,07
0-5 17.27 7.61 |- 9.66| 29.46 | 32.02 |+ 2.56 | 26,98
0-6
0-61 .24 - - .24 .98 - - .98 4,94
0-69 .34 .20 (- .14 3.13 1.49|- 1.64 | 40.25
0-7 16.99 | 10.53 |- 6.46| 22,07 | 20.97)- 1.10 | 26,64
0-8 2.45 - - 2.45| 13.42 - - 13.42 | 17.32
0-9 15. 45 3.69 |- 11.76 | 24.43 | 15.09 |- 9.34 | 27.51
0-Y 6. 30 2.36 | - 3.94| 18.27 | 15.07 |- 3.20 | 40,55
1 8.33 5.00 | - 3.33| 27.08 ) 25.58 |- 1.50 | 29,77
2 3.55 1.19}- 2.36| 34.30 ] 20.09 |- 14.21 | 45,32
3 25.64 | 12.81 - 12.83| 45.95| 46.08 |+ .13 | 23.08
4 40.01 | 27.10 |- 12.91| 44,99 ! 56.62 |+ 11.63 | 12.88
5 32.33 | 17.35 |- 14.98| 55.37 | 67.01 |+ 11.64 9,87
6 14. 96 4.03 |- 10.93] 64.36 | 61.40 |- 2.96 | 16,08
7/8 26.69 | 12.48 | - 14.21] 57.90 ] 65.67 |+ 7.77 | 12.84
9 25.98 | 11.11 |- 14.87] 50,26 | 59.47 |+ 9.21 | 20.28
X 27.59 | 18.75 |- 8.84| 43,92 | 47.32 |+ 3.40 | 20,96
TOTAL 29.53 | 15.11 |- 14,42 | 46,04 | 51.82 |+ 5.78 | 18.10
x }
> 285.14 |135.16 708.61 {601,179 763.09 | 857, 11
o]
o-X
A 89.06 | 25.34 284.48 | 152.55 572,01} 582,7
0-0
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BY OCCUPATION 1950 - 1960
F EDUCATION (IN PERCENTAGE)
13-15 16+ TOTAL
21950 | 1950 1960 | A1950 | 1950 1960 21950 | 1950 | 1960 |A1950
(®) (10) 11 (12) 13) (14) (15) {16) [85)] €18)
[ 4,73 | 32.61 | 27.30 |- 5.31| 11.34 | 26.05 | + 14.71 | 100.~ | 100.- -
+ 6.91 | 35.88 | 21.82 |- 14.06| 9.85 | 25.52 | +15.67 [ 100.- | 100.- -
.28 | 30,19 | 25,27 |- 4.92| o9.49 | 31.37 | +21.88 | 100.- | 100.- -
. 1,36 | 39.11 | 23.20 |- 15.91 | 16.73 | 43.58 | + 26.85 | 100.- | 100.- -
L 5,92 | 42.89 | 22.03 |- 20.86| 25.26 | 55.37 | +30.11 | 100.- | 100.- -
+ 6.84 | 31.75 | 16.99 |- 14.76 | 19.52 | 47.06 | + 27.54 | 100.- | 100.- -
- 17,72 | 25.90 | 25.70 |- .20| 7.56 | 44.86 | +37.30 | 100.- | 100.- -
F 2.98 | 34.89 | 22.91 |- 11.98| 22.17 | 41.80 | +19.63 | 100.- | 100.- -
L 13,51 | 53.90 | 56.25 |+ 2.35| 7.98 | 22.92 | + 14.94 | 100.- | 100, - -
15.37 | 18.42 | 15.17 |- 3.25| 2.97 7.86 | + 4.89 | 100.- | 100, - -
1 . 4,01 { 24,00 | 26,98 |+ 2.98| 70.18 | 73.02 | + 2.84 | 100.- | 100.- -
4 L 7.15| 58.16 | 61.83 |+ 3.87| 24.69 | 34.38 | + 9.69 | 100.- | 100, - -
4 L 3.55| 6.62 | 10.95 |+ 4.33 .33 22 - .11 100.- | 100.- -
| 2.22 | 21.83 | 23.00 |+ 1.17| 4.46 8.17 | + 3.711 | 10.- | 100.- -
: . 3,51 | 22.74 | 16.99 |- 5.75| 71.10 | 81.58 | + 10.48 | 100.- | 100.- -
1 - 11,47 | 47.86 | 41.71 |- 6.15]| 8.42 | 27.82 | + 19.40 | 100.- | 100.- -
3 . F 6.55| 21,23 | 13.27 |- 7.96| 13.07 | 22.04 | + 8.97 | 100.- | 100.- -
: L 12.49 | 20. 04 8.65 |-11.39| 46.77 | 61.54 | + 14.77 | 100.- | 100.- -
i - 8,37 | 20.04 | 13.80 |- 6.24| 12.57 | 31.54 | +18.97 | 100.- { 100.- -
i £ 10.84 | 23.38 | 18.16 |- 5.22| 11.50 | 13.02 [ + 1.52 | 100.- | 100.- -
2 ¢ 7.57] 20.19 . 14.50 |- 5.69| 14.63 | 17.58 [ + 2.85 | 100.- | 100.- -
3 . 16.33 | 18.73 6.61 |- 6.16| 4.06 | 10.46 | + 6.40 | 100.- | 100.- -
- ‘ L 12.0¢ | 4.33 2.66 |- 1.67] 1.00 3.33 | + 2.33 | 100.- | 100.- -
. L 2.90 | 12.08 .38 |- 1.63 n 12|+ .or | 100.- | 100, - -
L 452 | 2018 76 |- 1.42 .25 49 | + .24 | 100.- | 100.- -
i L 15.97 | 3.93 1.61 |- 2.32 .67 91| + .24/ 100.- | 100.- -
3 L 7,14 | 2.28 1.06 |- 1.22 .29 .81 | + .52 | 100.- | 100.- -
s L 6.2 | 3.07 1.52 |- 1.55 .41 1.20 [ + .79 | 100.- | 100.- -
’ 9.40 | 5.57 3.57 |- 2.00| 1.9 - - 1.96 | 100.- | 100.- -
3 L 820 | 4.93 3.20 |- 1.713]| 1.40 3.48 | + 2.08 | 100.- | 100.- -
3 635.16 | 491.35 408.00 | 701.57 2800. 00 | 2809.00
: 605.83 | 464. 61 384.62 | 674.50 1400. 00 | 1900. 00
E: ~
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Table 6. FACTORS OF CHANGE IMPACT ON VARIATIONS
OF EDUCATIONAL LEVEL OF THE LABOUR FORCE -~ JAPAN 1950 - 1960
CHANGING -

FACTOR L 0 M] ~ (INTERACTION) ~
m “ -9 - - -» -y - - -
3‘006"0;’ oE | aL O )| +L 2O IM] | +L O [AM]| +2L 20 1| +aL o (aM1] +L 8O (M) +ALLO[AM]

0 -6 -3,815,360 | +2,443,304 -1,009,647 | -4,125,498 -1,123,519

7 -8 +6,316,435 |+3,808,219 | + 299,407 | +2,225,484 - 16,675
10 - 12 | +5,001,919 =| +1,497,812 } + 435,143 | 42,085,304 +1,063,616
13 - 15 | - 340,248 |+ 407,733} + 178,344 | - 747,152 - 179,173
16 and + | +1,019,820 |+ 115.542 | + 96,751 | + 550,753 + 256,874

PERCENTAGE OF DISTRIBUTION OF AE IN PURE AND INTERACTION TERMS
LEVEL LE PURE TERMS INTERACTION

0 -6 100.00 70, 55 29.45

7-9 100.00 100,26 - .26
10 - 12 100.00 79.11 20,89
13 - 15 100.00 47,34 52,66

16+ 100. 90 74.81 25.19

10 - 15 100. 00 81.38 18.62

13 and + 100. 00 88.57 11,43
INFLUENCE OF EACH FACTOR (ONLY PURE TERMS OF VARIATION) AS A PERCENTAGE OF E
LEVEL E % AE L o m]

0-6 10,365, 460 100,00 - 36.81 +23.517 - 9.74 - 39.80

7-6 16,156,565 100. 00 + 39.10 +23.17 + 1.85 + 13,92

10 - 12 6,352,981 100.09 + 80.15 + 23.58 + 6.85 + 32.98

13 - 15 1,728,948 100,00 - 19.68 + 23.58 + 10,31 - 43.21

16 and + 490,880 100,00 +207.71 + 23.57 +19.71 +112.19

10 - 15 8,081,929 100,00 + 58.179 + 23.58 + 1.59 + 16,68

13 and + 2,219,828 100,00 + 30.61 + 23,57 +12.39 - 8.85
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Table 7. ITALY: LABOUR FORCE BY OCCUPATION

AND EDUCATIONAL LEVEL IN 1961
{in thousands)

EDUCATIONAL LEVEL FRIMARY SECONDARY | SECONDARY HIGHER TOTAL
OCCUPATION OR LOWEIR 15T CYCLE 2ND CYCLE
Heads and managerial staff - - 186,0 446.0 632.0
(29.4) ( 70.6) (100, 0)
Intermediate managerial staff - 1,461.0 882, 0 - 2,343.0
(62,4) (37.6) (100, 0)
Quzlified persoanel 5,146,0 459.0 - - §, 605, 0
(91, 8) (8.2) {100, 0)
Non-qgualified personnel 10, 820,0 - - - 10, 820,0
(100, 0) (100, 0)
TOTAL 1961 15,966,0 1,920,0 1,068,0 446,0 19, 400, 0
(82.3) {9.9) (5. 5) (2.3) (100, 0)
TOTAL 1951 14,977.0 1,041,0 650, 0 3317.0 17,000,0
(88.1) (6.1) (3.8) (2. 0) (100, 0)
Table 8, ITALY: OCCUPATIONAL STRUCTURE
OCCUPATION 1951 1061
Heads and managerial staff 2,40 3.26
Intermediate managerial staff 8.18 12,08
Qualified personnel 22,12 28,89
Non-qualified personnel 66,70 55,77
TOTAL 100, 00 100, 0C
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ITALY: THE SOURCES OF EDUCATIONAL CHANGE: 1951-1961

Table 9.
Level S5 = aLOIM] + LAo[MI+[AM]+ LO[AM] + 4 LO[AM] + ALAO[MI+[aM)
- - — -
Primary or lower + 989 + 2215 - 801 - 185 - 27 -113
Secondary lst cycle + 879 + 146 + 444 + 198 +29 + 62
Secondary 2nd cycle + 418 ) + 91 + 254 + 32 + 5 + 36
Higher + 114 + 48 + 103 - 45 -1 + 15
Percentage distribution of AE in pure and interaction terms
P;re terms
Level AE Plus n_x‘ter- Other interaction
_— action O(MJ)
(™Y
8 Primary or lower 100,00 114.3 - 14,3
Secondary lst cycle 100,00 89.6 10.4
Secondary 2nd cycle 100, 00 90.2 10.4
Higher 160,00 92.1 7.9
Influence of each factor (only pure terms of variation) as a percentage of E

Level (in thousands) _o _A— h O\PIUB O[M]) mr '
Primary or lower 14,9717.0 100,00 + 6.6 + 14,1 - 5.4 - 1,2
Secondary lst cycle 1,041.0 100, 00 + 84.4 + 14,0 +42.8 + 18.9
Seccndary 2nd cycle 650.0 100,00 + 64,3 - 14,0 + 39.1 + 4.9
Higher 332.0 100, 00 + 34,3 + 14.5 + 32.5 - 15.4

T
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SECOND NOTE ON THE VARIATIONS OF THE EDUCATIONAL STOCK

OF THE ACTIVE POPULATION
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SECOND STAGE OF THE ANALYSIS OF CHANGE FACTORS'

I. THE SECOND STAGE

This paper tries to follow through and go a step further with the methods of analysis
proposed in the first part of this work written by R. Hollister. In a previous paper on the
methods of analysis proposed in The Technical Evaluation of the Mediterranean Regional
Project I have made some comments on the analysis of sources of change, and applied those
methods to the data for Japan 1950-1960, The objective of that exercise was to test the
scope of such a method in a situation where better comparative data for two differentperiods
in the same country existed.®> As a consequence of the virtues and shortcomings observed,
this paper proposes some possible ways of complementing that type of analysis in order to
deal more effectively with additional information that might also be available. I also think
it interesting to arrive at less complex factors than those used before, and to be able todeal
with some theoretical issues that require an adequate framework for the discussion.

I shall call the first stage analysis the one that divided the change in the educational
vector of the labour force (.E.‘.) into the combined effect of respective changes in the total
labour force (L), the occupational structure (a) and the educational distribution by occu-~
pation ([M1).3

The second stage will consist in trying to break down each of these variables into new

i

subfactors and thus getting a more complete explanation of them and - subsequently - of E.
The methods applied to L and O are similar to that of the first stage, so the only interest
there, could be the example of how the analysis of sources of change can proceed by suc=-
cessive approximations, and the selection of the new explaining variables, In the case of
[M], the situation is much more complicated, ard requires a totally different treatment.
That is why the section commenting on that matrix predominates largely over the other two.

T

.

~ As very little methodological experience has been gathered on these problems, this
study will be only tentative. It must be clearly stated that one should not conclude fromthis
paper that the desired results can only be achieved through the methods proposed here.
Certainly the value of such developments as presented for L and O for instance, will depend
largely on the part of total change for which the factor to be analysed is responsible, In

RS

1, This note was written by Raul Trajtenberg, a fellow of the Ford Foundation Programme of OECD, in agreement withR, Hollistez,
2, Inthe Technical Evaluation a great emphasis is put on the limitations of the data available,

- 3, The detailed explanation of terms and the development of the identitics can be found in Appendix IV of the Technical

; Evaluation and in the Application already mentioned, They wiil be recalled when necessaty,
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other words particular types of disseciatica will be worth continuing d¢pending on the results
of the first phase in any research,

I, FACTOR L: THE TOTAL LABOUR FORCE

The type of dissociation feasible in the case of L will depend on what kind of population
was used in the first stage as the basic changing variable. If, as has been proposed, L is
total employed population, one possible set of subfactors c»suld be:

-

L%, %L, L (1)
being f..: (line vector) Total population by age groups,

o (column vector) Activity rate for each age group,

eL: (scalar) Global rate of employment for active population.

! This is a well covered field, and there is no need to insist too much on the importance
of separating these three factors, each of them being under the influence of very different
variables and subject to varying degrees of political influence. When the labour force is
dealt with as a scalar number, there is a great temptation to consider it purely as a supply
factor, This was done in the Technical Evaluation, where the procedure began by separating
L from O and LM].* When the three subfactors are distinguished then their differing natures
can be assessed, and furthermore, regroupments of factors of change for theoretical
reasons ~ for example identification of supply and demand - can include only part of L.

The division accepted is not the only possible one. t-l‘.. is obviously the product of a
scalar by a percentage structure vector. Furthermore, if the rates of employment for the
active population are available for each age group, the second factor should be presented as
a diagonal matrix, and the third one would be a column vector.,

If the presentation in (1) is, for example, accepted, the identity to be used in order to
obtain the respective weight of each of the three factors in the total change of L is:
AL =A%, 3L, L + 'L, A%L. °L + 'L. 2L, A®L
~ + AL, A%L, L + A'L, ®L, AL + 'L, A%L. ACL o
+ A'L A%L a®L (2)
#  Tech, Eval,, para, 128-129,
(1) This identity is arrived at in the first paper, Briefly:

- -

L= % % ®

and L+AL=(L+ A AL+ A% G+ A% )
Subtracting (3) from (4), we gg.t: . - - -

Ar=Ct+Al FLe Aty GLeaty -ttt (5)

Developing (5), identity (2) is obtained,
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As explained also in my first paper, for similar identities, the first line groups the three
terms of pure variation; the second, those of interaction between pairs of two elements and,
in the third line, there is the triple interaction term. I will refrain then from any comment
on (2), since it is an identity of the same nature as that used in the first stage, the only
difference being that now it is applied to one of the factors of change.

I, FACTOR O: THE OCCUPATIONAL STRUCTURE OF THE LABOUR FORCE

Factor O is more complex and the practical value of its analysis for manpower planning
is greater, Several variables of interest, impiicitly combined, produce O. Inorder to
evaluate them, they must be made apparent in some way.

There are many ways to deal with it, but perhaps the most useful would be to uce the
elements already put forward by Parnes and made explicit in the Technical Evaluation,!

In that case we would be dissociating the influence of 6 into the respective influence of two
principal subfactors:

~ the economic structure
~ the occupational structure in each economic sector.

There is a positive advantage in bringing up separately these two factors. Some occu-
pations are strictly associated with certain economic sectors (e.g. farmers). Others, even
if they cun appear in most of the sectors, tend to concentrat? in only a few. If there is any
significant change in the structure of the economic sectors, and if the relative importance
of the sectors associated with particular occupations varies, there will be a change in the
total occupational structure. This is a well known fact but it will not be possible to quantify
it, unlesz factor O is dissociated,

There is an immediate way of doing it:

0:=0 [vI (6)
where
g (row vector) Percentage distribution of labour force by sector ot 2conomic
activity

[v] : (matrix) Percentage distribution by occupation of the labour force in each
economic sector,

However the suggestion of taking occupational co-efficients (related to output figuresj
instead of percentages is worth taking into account: independent changes in one occupation
will effect its own percentage and all the others, while at the same time, they would modify
only its own co-efficient, In that case a previous change of the basic changing variable from
labour force into output should be made. The identity would then turn intc:

0=pS, [1] )

1, See Techn, Eval, para, 103-121.
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being
P : (a scalar) Average productivity in the whole economy (GNP:L)

-

S : (row vector) Percentage distribution of GNP by economi:: sector.
[T] : (matrix) Occupational co-efficients by economic sector.

Every element in the matrix is then: Lij /GN.-‘J- (i standing for occupations and j for eco-
nomic sector). Rows represent different industries and columns represent
different occupations. ‘The horizontal addition of each row will equal LJ./GNPj.

That is: the inverse of the average productivity by economic sector.

P is the factor changing the pasic variable - ¢ qiously L.P = G.N.P. So the part of
the variation (positive or negative) finally assigned to it will indicate the correction on O
of basing it on the variable output instead of on population.

§ introduces explicitly the economic structure (in percentage output figures). After
deducting the weight of this element, judgment of the impoxiance of change in occupations
can be based on variations originating in the shift of occupational co-efficients. These are
included in the third factor [ T]. It should be recalled that { T]'s quota in the change of E
is not necessarily lower than Ois. ft might well happen that changes within S and {T] would
show that the restructure of occupations has a more significant piace in total ckange of E
than was thought at the end of the first stage.

Factor[ T] brings in as has already been mentioned, the occupational distribution by
sector in the form of technical co-efficients, It isan extension of the concept of labour
productivity (here inverse). It has the same disadvantage as long as it measures only the
relation between output and one factor, but not the contribution of this facior to output.
However, some refinement is made since each occupation is me~sured separately (as

analogous to a factor of production).
Following the same algebraic method as in (2), we arrive at another identity that will
allow us to compute the respective weight of each of the three factors in the variation of O:
50 - AP§ TT] + PAS{TI+PS [ATI+APASITI+

AP S [AT]+ PAS [AT1+APAS [AT] 8)

1v. FACTOR M]

1. Presentation

Of the three factors whose influence was dissociated in the first stage, the matrix
relating occupational and educational categories in the labour force appeared to be by far
the most important one. The kind of analysis made up in preceding paragraphs, however,
does not allow one to determine the real relaiion betveen occupations and education as it
appears numerically in M I nor how, and under which forces it changes from one situation
to another. The relation between these two variables is not a very well explored field and
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is generally considered one of the weakest parts in manpower planning., Some effort towards
clarifying its intricacies and searching for appropriate measures would probably be rewarding,

Since in the analysis of ' M] the method of dissociating factors through the development
of identities has not proved fruitful, it seems more interesting to concentrate on the problem
of association between the two variables,

This chapter will contain a detailed description of matrix [M] , some comments on the
meaning and ways of measuring the association between the two variables involved, and an
attempt to put together the set of different factorsthat mayaffect such a statistical relationship,

2, Description of [ M]

Let us remember the structure of [M1 ; vertically appear the different occupations in
the labour force and horizontally a distribution (in percentage form) of the labour force in
each occupation by level and/or type of education,

The following matrix (M lcorresponding to Japanese data for 1960 is presented as an
example summarized in aggregate categories,! [M1 is enclosed by double=line,

TABLE 1
YEARS OF
CCCUPATIONS EDUCATION | o 79 10-12 13-15 6ard+ | TOTAL
15CO
0 1.80 11,21 33.64 27.30 26,05 100,00
1 5.00 25,58 37.34 14.50 17,58 100,00
2 1,19 20,09 61.65 6.61 10.456 100,00
3 12,81 46,08 35.12 2.66 3.33 100,00
4 27,10 56,62 15,78 «38 .12 100,00
S 17,35 67,01 13,39 «76 49 1€0,00
6 4,03 61,40 32,05 1,61 .91 100,00
7/8 12.48 65,67 19,98 1.06 81 100,00
9 11,11 59.47 26,70 1,52 1,20 100,00
X 18,75 47,32 30,36 3.57 - 100,00
TOTAL ,eececececccscsces | 15,11 51,82 26,39 3.20 3.48 100,00

The two-dimensonial distribution in consideration has certain characteristics that make
it especially difficult to handle. The vertical variable {(occupations) has no underlying
continuity and does not present any natural order. The first aspect seems clear enough,
The problem of ordering occupations could be subject to more discussior; I will deal with
it afterwards, Let me say for the moment that as long as we are dealing with the relation
between education incorporated in each occupation and the role of these occupations in the

1, See Annex to Techzical Evaluation,
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production process, any criterion for ordering occupations should be based on the last link,
That is, it should be derived from some hierarchy of the occupations in the economic system.
Even if some partial order can be found among groups of occupations in a particular industry,
there is no satisfying overall order in the economny.

The educeticnal variable has neither underlying continuity nor na‘ural order if the whole
of the possible specifications are considered even though some groups of classes may be
ordered (for example a succession of levels of the same type of education), there arebreak-
ups of continuity and of order whenever different types of education are taken into consider-
ation. However, it is important to rernember the possibility of treating it as an ordered
variable as long as the different types of education are not considered; in what follows,
education will be treated as an ordered succession of levels.

There is another aspect to take into consideration when we are dealing with such an
ambiguous problem as that of the association between occupation and educational level in
the labour force; which of the two is to be considered the causal variable and which the
consequence ? In view of the implicit logic of the current approach the occupation is con-
sidered as the cause and the education as the consequence. This means that the function
each occupation exercises in the production process determines, in the way of a technological
co-efficient, the educational Input needed or desirable for that occupation. This is not the
only way to look at this relationship, but it should be kept in mind that any reversal causal -
or chronological - link would have a very different conceptual implication. Besides, the
presentation of the two dimensioned distribution in a horizontal percentage form, already
indicates which is the causal link to be considered.

Having thus defired the variables connected by TM], this matrix could be thought of as
a series of horizontal distributions of different educational ievels by cccupation. The charac~
teristics of each of these distributions, their mufual relationship, as well as the variety of
factors that produce them, is our concern.

3, Study of association in TM]

A. Importance

1 list below some of the reasons why I think a study of association in the two-variables
distribution [M] would be of use.

i) In general a more precise indication of the degree of statistical relationship
between occupations and education would be obtained, The analysis of production function
formulations relating quantities of education to the occupation in the economic system i8 not
yet well developed. A study of their degree and type of association would certainly be a useful
basis for some provisional conclusions about the link between the two. If possible, a synthetic
way of expressing the association in [ M] should be devised in order to make comparative
studies easier.

if) The conclusious of the first stage could be revised in the light of what is found
from [M]. As will be seen later, a part of the dispersion inside this matrix could be
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explained by shortcomings or plain cefects in the occupational classification, the result of
which would have been to assign initially to [M] some of the variations that shouldbelongto o.

iil) Some valuable information concerning substitution possibilities. At first it
might seem that a perfect association case - considering such the situation where there is
only one filled up box in every row in the matrix - would indicate the complete absence of
supstitution, a rigid technological co-efficient relating both variables. As association de-
creases, occupations begin to be filled up by people with uneven educational background,
fndicating a greater amount of flexibility in substitution possibilities, In the extreme situation
of independence - all conditional educational distributions (per occupation) being identical -
the analysis of occupations would become useless for purpoces of planning educated manpower.

But substitution possibilities, even keeping apart for the moraent every statistical
practical problem, should not be so easily identified with association in TMJ], The case of
complete association could be also explained by a different set of hypotheses; complete rank
correlation among the educational level, the productivity, and the average salary by occu-
pation, plus a perfectly competitive labour market. In this situation, even if substitution
were technically possible, the complete association would result from the operation of the
market. Furthermore scme administrative (e.g. hiring) methods or sociologica’ (e.g.
prestige) reasons could theoretically replace productivity and salarics as the mechanism
producing 2 certain order of educated pecple through occupations that would ra2sult ina
complete association, Thus, the underlying technological substitutability would be again
disguised.

The inverse is also true: the lack of associations does not guarantee the existence of
substitution possibilities. This point will be further developed in a coming section.

Although thes> alternative interpretations require a more refined analysis in order to
draw any conclusion about substitution possibilities, the information from 17 is z fairly
important starting point, especially if a set of matrixes [M] are available fo  “fferent
times and countries.

Two more general problems could be also dealt with while considering matrix TM1;
the identification of supply and demand eifects in the educational co-efficients, and the even
more basic one of evaluating the whole manpower approach to educational planning. These
two aspects, plus the one treated in the preceding paragrzvh, are sometimes considered
one and the s-me thing in discussions; this does not help to get a clearer vizw, Although
the logical order of presentation should have been different, we have begun with substitution
to make the exposition easier.

iv) The controversy over the most valid app :oach to educational planning can be
illustrated when referred to matrix [M1, The manpower requirements approacn - and all
approaches that deal with the problem of supply - demand consideration at the point where
outflow from the educational system meets the demand for workers. These approaches are
based on one essentially simple idea; the educational level of the worker is a basic element
in determining his skill and that educational level either makes production possible, or
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makes it moxe economic. In the first casea strict correspondance would be found between
the functions performed and the level of education. In the second case, employers would be
willing to pay cdifferent salaries to workers according to their ievel of education, and workers
would seek employment at the highest salary possible. In both types of szituation one can
speak of u market supply and demand facing each other, Both situations which have already
been mentioned when commenting on substitution possibilities, would tend in principle to
produce a clcse association between occupational and educational categories.

On the other hand and taking things to the extreme - if the effects of education on eco-
nowmic efficiency are presumed non-existent, the labour market problem regarding education
disappears entirely since no differential in wages is conceivable, The whole problem of
educational planning is shifted to the inflow side of the educational system; the demand for
places in the educational system originates in totally different factors, Whatever the occu~
pation, the employers are indifferent to the ievel of education of the worker. There being
no differential in salaries, there is no way cf channeliing certain levels of education to
specific occupations. As a result, the educational distribution within each occupation tends
to be the same, As will be remembered, this is the situation of perfect independence in
matrix [ M1,

Briefly, the degree of association in matrix [MJ} would tend to indicate the relative
need for, and adequacy of the manpower requiremenis type of approach. A similar idea is
held by Folger and Nam.* It can be recalled that the Technical Evaluation of the MRP that
comprised only a first stage type of analysis could not go any further than calling attention
to the possibility that part of the variation atiributed to [M] could be owed to factors different
than power requirements.

O TN, TRETRET s
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v) The problem of identification of supply and demand effects in the change of {M1
is now more easily placed.

All change in the educational level of the labour force brought up by the type of factors
grouped under the leading of "cultural” are to be considered a supply - originated variation -
since demand has no effect on them. It must be stressed that these changes do not originate
independently of any economic consequence, but also that they have no repercussionon
production.
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For all other changes in the educational level of workexrs by occupation, the identifi-
cation of supply and demand is investigated the same as in any other similar problem, and
is very much related to the substitution problem.

In this respect, two levels should be considered: first the determination of the edu~
cational co-efficient by occupation; and second, the size of each occupational group,

s In the no substitution case, the coefficients are directly fixed by a given technology,
1 so that the number of educated people available can have no influence on them. It is clearly

1, SceJ.F, Folger and Ch, B, Nam, "Trends in Education in relation to Occupational Swucture”, in Sociology of Education,
Vol, 38, 1964,
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a demand dominating situation at the level of the determination of co~efficients, This does
not mean that demand dominates all over; the axiount of people in each occupation is decided
by the interplay of supply ard demand as usual in those situations. In a first approximation
the employment level cculd be thought of as fixed -~ at the level where the bottleneck group
would be fully employed - all other groups showing some degree of unemployment. Demand
-would still be dominating. However, supply could influence the labour market through salary
adjustments or other factors, and there being no possibility of changing the factors*® co-
effizients, the adjustment could show up in a restructure of the output in order to minimize
redundancy. In this second level, then, the respective influence of supply and demand could
ke approximated further by an analysis of the level and evolution of salaries and especially,
unemployment.

In the case of substitution between educaticnal categories, the availability and wages of
different educational categories of workers will also influence the size of the co-efficients,
To find out exactly how the equilibricm is achieved, a great amount of information is needed
on the technological internal of substitution, and on the evoiution and determination process
of salaries.

vi) Another more detailec point of interest would be related to the type of pro-
jections to be made concerning the educational level in each occupation. Currently thexe is
some discussion about the convenience of introducing a matrix of transfers from previously
forecast optimnal allocation situation to the expected one taking into account 21l the forces
that shift the distribution of workers out of the purely technologically based estimates.?

If manpower projections are not to be turned into a somewhat academic exercise their
objective should not be to work on the basis of suitably educated stock, but on the uumber of
workers thzt under the pressure of all foreseen policy measure and all other socio-e¢conomic
variables, will not be affected by policy action, and will be available as an effective supply.
This means that one must take into consideration on the one hand, a certainmatrixof transfers
that is already at work - in order not to extrapolate blindly present misailocation - and on
the other hand, the transfers to be predicted all through the planning perfed in ocder not to
create a future disequilibrium situation.

The determination and qualification of the various components which shiape the transfer
matrix is a very delicate problem and will not be fully answered before other questions such
as those referring to optimal allocation, positive and negative mobility, etc., are solved.
But the study of [ M] could be a first effort in that direction. The measure of association
in it and the causes of non association are very much (although only partly, as will be seen
below) related to transfers among occupations.

As planning cannot wait for final theoretical answers, the kind of spreading through
education that will be found in M1 - adequately interpreted and corrected - could be used
in the conversion of projections of occupationally distributed manpower into educated stock.

1, Bemard Grais: "Techniques de peévision de population active par prefession ¢t nivez de qualification™, OCDE, 1965 and
H.S, Pames: “Forecasting educational needs for Economic and Social Develcpment™, CCUE, 1962,
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B. The search for a synthetic measures

Although 2 study of association in IM] seems rewarding because of its theoretical im~
plications the problems to be faced in order to achieve it are quite important. Infact this
section should be the result of a statistician's research but unfortunately experts have not
gone very far toward solving this kind of problem. Here, Iwill try to define with some
precision a field were methodological research should be carried on, and develop what can
be considered of interes: for immediate application. At this moment, when as a result of
large scale data collection in the OECD there begins to become available some sets of tables
that could be presented in the [M] form, empirica: research should be conducted with the
best measures available, even if they are far from teing perfect. To discuss them briefly
is my intention.

There are many reasons - and later on I shall deal with them - to react to the difficulties
of achieving a global measure of associaticn. That is, cne that supplies the probability that
people working in certain occupations should have a certain educational background. The
way out would be either to devise a graphical presentation or to deal separately with each
occupation. But graphical studies will not gc farther than analytical ones, and particular
analysis, when there is no ciear way of relating the different findings in each occupation,
are no substitute for some measure syntketic ancugh to give in one number a summary of
information relative to a whole market - all occupational and educational classes comprised.
As a first approact to a fairly complex set of informution, this would be the more practical
method because it wonld allow for very general primary corclusions taking into account the
maximum of data available at the same time. OUn the conveniente of compleinenting witi
particular studies, I shall comment again in 3 next section,

We must remember what was said wiile making a description of TM] (Section 2):
while searching for a measure of association we came acioss thre @ big problems; (a) is
there any order in the educational variavle; that is, iz there any underlying priuciple that
will al'ow us to order in a uniform way all the educatienal classes we have from the statis-
wcal tables ? (b) a similar question concerning occupational categories; {c) is the link
between occupations and education to be considered symmetric or asymmetric, and in the
last case, which of the two is to be taken as the causal variable ?

In order to deal with them I shall consider three cases considered significant:
i) the most complex case, taking both occupation and education as politomies
-without natural order or uaderlying continuity;
ii) accepting - and conforming M1 in a corresponding way ~ that the educational
classes could be presented in an hierarchic order;
iii) adding to the last assumption some way of ordering occupations. The symmetry
problem will be considered at the same time.

a) The unordered case
Most known statistical measures deal with ordered variables, which makes this a very
difficult casa to handle. Except for the mode, most measures of central {endency and of
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dispersion are unapplicable to the unordered case and so are measures of association based i

on thems. .
i
Furthermore, the greatest interast of an analysis of association in {M] is the possibility

“of comparing different matrices over period time or among different countries. In that case
. all measures based on chi-square must be dropped on account of their numerical uncompara- !
3 bility, as advised by Goodman and Kruskal,?
4 These two authors consider among others a type of measure that could well fall under

these specifications; the ) (lambda) measure based on a probability model of prediction.
7 It is of a certain interest - its properties are discussed more extensively in the reference
f‘ made ~ because there is a comparison possibie between two different matrices and their
E respective degree of association, and because the measure does not change by permutation
E’, of rows or columns.
E Reproducing the table with notations used in this article.
E,
E TABLE 2
AE‘
E B Bo B;, Total
Y
F
s 4 P11 P12 Pip | 1,
N -«
3 Ay P21 | P22 P2p | P2,
&
:
Y
g
¥
§ Aa | Pa1| Pa2 Pab | pa.
% Total P31 P-2p Py 1
§ Calling:
? Pap - proportion of the population classified as both Aa and Bb
4
i P-p % Pay = marginal horizontal frequencies
3 P, - E Pab = marginal vertical frequencies
g Pub °© ng P,b = maxinmum frequency in columnb }
L
Pom = M%" Pab = maximum frequency in row a
o = MB By = maxtmam marginal horizntal
3 ‘w > b Pp = maximum marginal horizontal frequency ;
g Pm. = ng P, = maximum marginal vertical frequency )

1, dec Leo A, Goodman and Willism H, Kruskal "Measures of Association for cross-classifications™, in the Joumal of the
Ametican itatistical Association, Decem’er, 1954, pp, 732-763, *
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The measured proposed - its deveiopment to be found in the reference - is:

b
! xa = B_Pmb - Pm. (6)
if education is taken as the causal variable, and P
z
. @a pam = p'm
Ab =
- %m (1)

if the asymmetry is taken frcm occupation to education. It means the decrease in the pro-
bability of error in determining the education of an individual from a situation where the
occupation held by him is not known to the one where the occupation is previously known.

This results from the following (always choosing lambda b as the example): in situation
1, ignoring the cccupation of any one person, the determination of his educational background
will be done on the basis of the whole educational distribution for the population, i.e. the row
of vertical totals in Table 2, The maximum frequency in that row (p. m) will be selected,
and the errozx of doing so willbe 1 - P. .

In situation 2, the occupation is known to be a certain occupation a. Then in the corre-
sponding row, Pz m. will be chosen, and the error will be 1 - Py, 1, If this is generalized
for the whole population, the error will be:

z
a(pa. = Pym) = 1"2

a Pam (8)

The measure lambda, defined as a percentual decrease in error from a situation type
1 to one type 2 is then:!

_ {(probab. situation 1) - (probab. situation 2) _ § Pam - Pom
(probab, situation 1) 1-poy,

Ab

Some variations on these formulee can be made considering the possibility of conveniently
weighting rows or columns.

An example of the application of this measure will be shown in the Appendix. It was
decided that the most convenient form was as follows:

1. Lambda b rather than lJambda a (always considering occupation as the vertical

® variable and education the horizontal one). Lambda b is preferable because it measures
horizontal conditional probabilities where the condition is some occupation and the maximal
frequency considered is a level of education; thus the technological relationship going from
occupations to education we are considering, is respected.

2. With respect to the weighting problem in measuring lambda b there are five

alternatives:
a) no weighting (respecting original horizontal and vertical totals);

b) equalising horizontal totals;
1, This development is similar to the one presented in op, cit, p, 14, footnote (1),
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c) equalising vertical totals;
d) giving other weights to horizontal totals;
e) giving other weights to vertical totals.

The measure according to (a) is the one that better represents the real association in
the whole market, If there are some occupations thzt largely predominate, their association
with the educational alternatives will heavily effect that of the whole labour force. Thus the
association for the whole will take into account conditional probabilitics of different occu-
pations, weighting them according to the importance of the respective occupation.

But if the purpose is o compare spatially or tempoially two matrices, then the different
weight cf each occupation should be eliminated o as to deduce from the variation of the
association measure the effect of a changing occupational structure - which has been taken
into account already with the factor O in the source analyses,

Corrections (c), (d) anc (e) do net apply to the kind of study we are now considering.

We may remember that the presentation of [M] that has been in consideration isalready
in the form (b).

Problem of partition and aggregation in the matrix will also exert an influence on the
result. Examples of these and the precedent - alternatives are to be found in the Appendix,

3. Shortcomings of a lambda type of mesasure,

Taking into consideration lambda!' s definition and the numerical exercise put forward
in the Appendix it cannot be considered that too much progress is made by its use., However,
rather than its own defects, it is the restriction set up in the beginning that makes it difficult
to handle,

. Association, as measured by lambda is very much influenced by two things; the con~
ditional relative modal frequencies (pam), and the relative disposition - vertically speaking
of those different modes.! Although the mode is a measure of central tendency, its relative
frequency can be taken as an indirect way of measuring dispersion. As such it would be
useful to measure association. Burt it is a very imperfect one; it does not take into account
the actual dispersion, nor any irregularity (plurimodal), a symmetric distribution, kurtosis,
etc.) that might appear, As will be seen, the very nature of factors that influence these
distributions makes it likely that different and changingpatierns inthe distributionswill appear.

~ The other factor strongly influencing the resuit is the vertical relative disposition of
the different conditional modes - indicating in their turn the extent uf superposition of con-
ditional distributions, This is also an interesting element in measuring association, but as
we are not to expect regular distributions, it is again not sufficient,

1, This results from the definition of lambda: the relative frequencies of conditional modes are important because they add

up in the numerator ( 22 Pam)s The mare each row is concentrated in the modal figure 2,: Py will tend to one, and lambda b
would tend to 1 (petfect association), On the other hand, vertical disposition of conditional modes also has an effect; in an extreme
case If all were to coincide in the same colurm, then & Py =Py, and the numerator of lambda b would be 0 (and so0 would
lambda b), A
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b) Education as an ordered variable

The possibilities of measuring this relationship would certainly improve if we introduced
some concept ordering one or both variables.

Let us begin by considering the educational variable, This gets us back to one of the
problems already mentioned: is education really an ordered variable or not 2 The situation
is very uncommon, and there is not any single answer. If all problems of translation to one
equivalent time of study are previously solved (this problem will be referred to in a coming
section) there is certainly an underlying order to be considered between all educational
classes. This information has been wasted above in 3 B (a) while considering educational
classes as unordered attributes. However, it is certainly significant in the association
problem; and it does not mean the same that horizontal frequencies should be distributed
between two contiguous classes or that they would appear disposed in classes far from each
other in the time of study scale.

But the problem is not only of conversion: it is to be expected that different types of
education would require the same time period. So the order could not be made among all
educational classes, but among groups of them inside which there would be no order,

This poses peculiar problems to the use of traditional measures. One way out of it
would be to consider each of these groups as only one class. In this case - the contrary of
(a) - we would be using the information on different levels of education and we would be
partly losing that refe'rring to types of education,

Still, we would face the problem of measuring the association between one ordsred
variable and another that is no! ordered. Some measure using the maximum of information
would probably not be difficult to devise, it is well inside a statistician's field.

As we ha.c seen that neit.- . case (a) nor (b) are too convincing, and since they use
partly different information, one obvious possibility would be to work with both of them
successively,

c) Both occupation and education as ordered variables

One more possibility, worth exploring since there have been some attempts to use it,
is to order occupations following some criteria to be devised - remembering what was said
about the ordering of education, If it is possible, certainly the statistical problems are
- quickly simpilfied because it is a more common situation where normal procedures - as
for instance rank correlation - could be applied.

It is not easy to propose any convincing ordering for occupations that would adapt to
the problems under consideration, As is set out in the description of [M] in the rationale
of this approach, occupations are representative of skills for certain economic activities,
To this should be related any order given to them,

It might be worth mentioning ihe possibility of ordering them according to theiraverage
salary. Behind it there is a complex set of hypotheses on the representativeness of salary
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as income level; on the wage determination process; on the correlation between economic
efficiency and salary rate among occupations, etc. As a consequence, we might well ask if
the rank correlation between educational level and average salary by occcupation that we
would be in fact measuring would actually answer our questions.

In their study of the association between occupations and education in the United States,
Folger and Nam'® used a somewhat different approach, They employed a measure I' (gamma),
based on a probabilistic model taking into account the order of both varfables. The sort of
ordering they used for occupations was based on their social prestige following the conclu-
sions of empirical studies made in the United States.? Furthermore, the symmetry taken
into consideration was the inverse of curs; they used education as the causal variable and
occupation as the function. As can be scen from both exercises, what they are in fact
meaguring is the ability of persons with different educational levels, to climb up the social
ladder. It is doubtful that any conclusion on supply - demand effects could be arrived at in
this way. The dangers might be foreseen in the case of a labour force allocated strictly
according to technical needs of production. A socfal prestige order different from that of
the economic needs, would be enough to have the gamma association measure decreased.

4, Factors Influencing the Educational Distribution by Occupation

A, The Probler: and the Approach

We might ask ourselves at this point if we have not beer considering matrix [M] in a
rather simplistic way. It might prove useful to leave for the moment the attempt to get a
global and synthetic measure of association, and go somewhat more deeply into all the
variables that could be influencing the horizontal distributions. One point of obvious interest
is to determine the degree to which these other factors can affect educational distribution
in a different way for different occupations. If that is the case, global analysis of association
would appear of a more restricted importance, and should be complemented by a compar-
ative study of distributions in specific occupations.

What follows is an enumenration of different aspects - going from mere mechanical
side-conse quences to socio-economic and technical variables - that combine to explain the
relationship. Some of the basic problems already mentioned, for example, substitution are
reinserted with some more details.

The evaluation of such things as the whole approach to educational planning through
projected manpower requirements, could also be attempted by considering of the factors
to be mentioned which questions the premises of that approach, and which merely affects
the outcome in matrix [M].

The method followed will be to start with a very simple theo:+iical matrix and byadding,
literaily one by one, the variables expec:ed to exercise an iufluence, arrive af the type of

1, 1F, Folger and Ch.B. Nam, op, cit,
2. This was kindly explained to us in 2 personal communication,
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matrix normally found in reality, Later on, it will be interesting to restate our original
theoretical link and to examine which factors are likely to affect it basically thus inviting

us to deny some of the hypotheses, and which affect only superficially the statistical
exteriorization,

This initial matrix would result from the following considerations: putting together
formal education and all forma of training - respecting the unity of each step whenever
necessary - there would be ag many classes of educational output differentiated as po ssible,
including levels as well as types of education, If we accept hypothetically that education is
an input in the production function we are also accepting that occupations should be related
closely to the educational level of workers., Finally, if occupational groups in a classification
are derived by putting together occupations according to the educational background needed
to perform the economic tasks, we will arrive at a Square matrix with complete association

inboth senses (only one cell would be filled for each row or column), Such is the situation
for example, inthe following matrix:

TABLE 3

uc,
OCCUP,

|

¢t —

This very simple rigid one-way relationship will have to be refined, Its underlying
complexities could be more easily discussed by referring to a diagram where the main
steps in the reasoning are made explicit,

PRODUCTION FUNCTIONS | oQuaurcations R FROCESS
TECHNIGUE > LABOUR IN — N -] OF ACQUISITION
IN PRODUCTION OF QUALIFICATIONS
A B C D
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Each production technique will be linked with education through defining the place of
labour in production and the qualifications needed. I shall make a quick enumeration of the
principal problems to be found in each cell of the diagram, from left to right,

B. Coexistence of Different Production Techniques

It may be accepted that techniques in production determine not only a particular mix of
factors of production and a structure for them, but also the function to be performed byeach
particular element in the process and the quality required for it. When we pass from this \
rather abstract statemeat to the consideration of a concrete situation in a particular branch ,
} of industry, we will find an initial complication arising from the fact that normally there is
coexistence of various techniques. This heterogeneity has two principal sources; first,
temporal difierences in the original investment data may include different incorporated
techniques because of technological knowledge and/or the relative factor prices may change
over a period of time;! second, different choices of techniques from what is called the best
practice technique at each point of time. This can be due to several imperfection factors

. such as obstacles to the diffusion of new techniques, the unawareness of managers and labour
1 pressures, the imperfection in the market, the amount of initial inve stment required, etc.

The resuit is that, ceteris paribus, and accepting the link occupation-education pro-
posed at the beginning and that techniques of production determine not only proportions of
each occupation but also their content in terms of knowledge and skills, some explanation ~
for the dispersion of educational requirements for particular occupations can alreadybe found.

e S o]

4lY

C. Degree of Homogeneity in Occupations

Passing to the section B of the diagram, a careful consideration of what types of
functions actually exist in production and what is their relation to the occupations usually
found in classifications and national statistics will throw some light orn the link A=B and
especially the link B-C.

The are several problems to consider:

a) Relation between Jobs and Tasks :

Some jobs cannot easily be related to one or more tasks. The degree of homogeneity
of jobs in terms of functions to be performed in them is then a further complication, This
might occur far instance, when very heterogeneous tasks are aggregated into one job, or
when certain tasks appear only seldom and occupy a very small proportion of total working
time, but are the most demanding in terms of background needed. OECD has recentlybrought
attention to the fact that modern ways of production may be enlarging the proportion of jobs
where no strict association with tasks can be found. When this kind of task heterogeneity

appears, there is room for a dispersion of the educational backgroui:d supposedly asso-
ciated with each job.

! 1, See W.E,G, Salter "Productivity and Technical Change™,
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b) Homogeneity of occupations

Jobs aggregate themaelve s into occupations according to similar educational standards
rnceded. However, oczupational ciassifications are still too imperfect to allow for an ade~

quate grouping of jobs. Fusthermore, national statistics in each country add up minor

occupational groups into aggregates in such a way that heterogeneity can only increase.
3
i

This effect can be even wossened when the criteria for grouping has not been purely edu-
cational. In a matrix like the one suggested above in para. 3. A, the aggregation phenomencn
(adding up rows) would necessarily create more dispersion in the resulting row than there
was In the initial ones. This sort of dispersion could account for an important part of the
distributio:z whose origin we are trying to explain.

T

D, TUnder and Overqualification

-y,

Cell C in the diagram deals with the Qualifications needed to perform the economic
functions. An increasing amount of work by job analysts is helping to define the qualifications
needed in terms of mental and physical faculties; professionai knowledge, responsibility, etc,
Accepting for the moment that there is some strict relation between qualifications and edu-

. cational background, the Implicit assumption of the theoretical matrix proposed in para. 3.A
g wouid be that the latter's needs would be clearly defined.

However, this estimate results from the minimum amount of education needed in order
] to achieve some specified level of efficiency. There is always a possibllity that persons
, who have more than the necessary qualifications will offer themselves and be accepted in
3 occupations of a lower category. Scales of salaries, social prestige, excess supply, rigidity
of labour market (salaries included) and awareness of employers are some of the variables
that can produce this ovexrqualification (or overeducation) phenomenon. Even if it is difficult
to say abstractly what wouid happen to the function performed; in general, one would expect
a less than proportionate improvement in efficiency (the optimum defined being 1eft behind)
. - and thus, a waste of education, The effect on the educational distribution by cccupation
would be a shift to the right in the measures of central tendency, an increase in dispersion,
and some skewness to the right, -

'

There is alro the inverse case of underqualification. The determination of a minimum
qualiication rceded does not necessarily mean that for the employee possessing less than
the minimum the performance of tasks comprised in the jobs becomes Impossible, It can,
however, mean that it will take the employee more time and involve more risks, or that he
would produce worse quantitative or qualitative results. Translating again qualification
directly into educational level, we would also increase dispersion, and for the rest it would
have the Ir-7erse resuits on the educational distribution than those mentioned in tae last
paragraps. . )
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E. Alternative Ways of Acquiring Qualifications

Several problems appear in section D of the diagram. The first is concerned %:'h the
different ways of acquiring qualifications. This touches one of the weak points of educational

A
3
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planning and manpower statistics. Both techniques hane not yet developed enough to be used
for specifying much more than the educational background alone, and sometir s referring
only to formal education. Howevar, it is recognised that qualifications for work are the
result of natural aptitudes of the individual and environmental influences, formal education
and training, training on the job, professional experiences, study at home and many other
factors. They are partly complementary and partly substitutable. In addition some of them
are quantifiable and some of them are not, and 21l of this poses very delicate problems.

The substitution possibilities between them wili have two types of effect on the theore-
tical matrix considered, If the substitution is between factors included as horizontal classes
(for instance between types of education, or between education and training), the result would
be dispersion (each occupation being associated with more than one educational class). If
the substitution is possible between some factor included in the horizontal scale and some
other that is not (for example, between education or training and professional experience),
the effect on the educational distribution would be a shift to the lower level classes, and
probably an increased dispersion and a skewness to the 1=At,

F. The Measure of Education

Let us concentrate for a moment on education, and forget alternative ways to qualify it,
Several problems will affect its measure, introducing changes in the distributions.

If we were still interested in considering a sort of functional relationship from right to
left in the diagram, we ought to have a measure of the education received sophist:cated
enough to allow usto consider it in some strict relation with the qualification needed.
Unfortunately, such is not the case, and many years will pass before some way and data
are found to measure output of education. In fact, what we do use is an indicator: time of
study. Difference batween educationa’ institutions, methods, teachers, etc., apart from
all the aleatory phenomena associated with the result of education, make it foreseeable that
for a similar result to be obtained (for example, ability to perform certain tasks) there will
be a dispersion in the time of study required.

Furthermore, time of study is not usually measured by its real length in hours of study
(anyway, there would be problems of difficult solution, i.e. individual participation, home
study, etc.) but by a simplifying measure: years (or fractionsof years) of study.

It should also be recalled that this type of measure is quite affected by repeaters and
drop-outs in the educational system. Any assumption that is introduced to convert them
into the common measure will certainly introduce irregularities.

G. Cultural Professional Balance in Education

In paragraph 4.E above the problem of substitution of other means of achieving quali-
fication for education was mentioned, There is also the reverse. Education is not only a
way of obtaining ihe necessary abilities for production: at each level and type of the edv
cational system people are being taught - for cultural reasons - a wide variety of subjects
that will not affect, or only affect in an indirect way their economic efficiency after graduation.
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This very important point makes it more difficult - but not impossible - to relate different
occupations to the regpective educational clagses whose end products have the necegsary
qualifications for production.

As the theoretical matrix was already thought of in terms of a certzin existingeducational
system - thus taking into account both types of knowledge at each level - there is no need to
think of this problem as a general shift towards longer periods of study. But some effects
will be felt in the distribution:

i) The different amount of general knowledge in two types of study - without
significant variation in the professional one - would be a new source -of sub-
stitution much the same as the one described in para. 4.E.

.
"
S

Closely associated with the cultural part of education although not wholly ex-
plained by it - is compulsory minimum education. This is the current situation
in modern societies and has shown an historic tendency towards shiftingupwards
the lower limit that is socially accepted. The effect of such a uniformisation

of the lower part of the educational structure is the combining in one group of
all those occupations which would have normally required less than the mini-
mum amount of education. The dispersion is thus decreased, and one could
expect a shift to the right of the mean and mode, and possibly a skewness to

the right,

H, Specification of educational classes

This is a difficult point that has already been mentioned while describing[M1. Even
from the theoretical point of view, maximum disaggregation is not necessarily optimal or
possible. The consistency of the educational system must be taken into account. There
would be no sense in cutting in the middle any level when no output is foressen at that point.
The degree to which this introduces a further rigidity in the relation between occupation and
education will depend on how much the economic needs are taken into account when the edu-
cational system is built and some other considerations to be treated under J.

The result would probably be an enormous classification, if one attempted to incorporate
all training systems. Not many countries are prepared to know so much about their labour
force. What is normally found - if there is any data - is an aggregation of all classes into
a much smaller unit, This also has an effect on the distribution; the addition of columns in
the matrix will decrease its dispersion, although some of them could be left unchanged.

I. Exceptions to the basic diagram

Before leaving these considerations, it would be useful to recall that even if the diagram
of Section 4.A - with all the pertinent comments is at the very base of this association
between the occupation and education approach - there are some exceptions that produce
further irregularities in some of the distributions.
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There is the case, for instance, when educational backgr;)und is not taken as an indi-
cation of qualifications obtained, but as a social or intellectual selective mechanism.
Sometimes, the university degree is more important to the employer as a prestige symbol
than as an indication of professional efficiency. Clearly, in these cases the line of thought
does not depart from technical considerations and the scheme is not applicable. It might be
worth paying attention to this possibility for certain specific occupations where deviations
from this kind of analysis are greater.

Another source of deviation, although not exactly an exception from the basic diagram
would be the fact that human activity in production is normally characterized by two facts;
it has a certain stability in the location of work, and it presupposes an increasing quali-
fication as time passes. As such, labour contracts cre not only decided on the basis of the
qualification already possessed by the worker and the place he is going to fill immediately,
but also on his potential future career inthe firm. We have then a sort of superposition of
two negotiations, and, as conditions affecting one decision are not the same as those that
concern the other basic variables like age and sex affect them quite differently. We would
find in this case that even if the conceptual link is unaffected, some disparities in the edu-
cational background for the post to be held immediately would result.

J. Dynamic problems: marginal changes and time-lagged changes

Up to now theanalysis-nas been merely static. The passage of time seriously affects
all these variables, The four elements appearing in the basic diagram will normally undergo
changes over periods of time. New techniques of production appear in the market; the
functions of labour may either stay unchanged, or vary gradually; new functions may appear
or old ones disappear. The change will bring related variations in the qualification needed.
Occupations may be restructured, some new posts being added, or some posts shifted from
one occupation to another as a consequence of a change in their educational requirements.
The systems of acquisition of qualifications will not only have to adapt to these new require-
ments (for instance, change their structure of levels and types of output) - but will also
suffer certain changes of their own, The educational system, for example will undergo
Some technical changes in the methods of teaching, in their output structure and in the
balance between cultural and professional courses, etc. Consequently, changes in the
relation between time of study and qualifications acquired may also occur.

Ali this would not be worth worrying about, if it were not for two further conditions;
first, changes are always marginal in the principal variables; and second, changes are
normally lagged among these variables. These two conditions may have a predominant
share in the explanation of heterogeneities and disequilibrium shown in any cut in time of
the type of [MJ.,

The first of these conditions was partly referred to when considering the selection of
any specific techniques (section 4.B). The educational structure of the labour force under-
goes a similar process. Apart from the professional experience gained through normal
work, there are two principal ways of changing qualifications in the labour force; first,
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through the entrance of new workers; and, second, through retraining. The first of these

is the main one and it is clearly marginal. Only a small percentage of the labour force can
come directly from the yearly output of the educational system. Consequently, changes in

the educational system will bz reflected in the iabour force only many years afterwards.

A short~cut to account for this fact is retraining (or any type of study done after tne begin-

ning of working life), but this has had only limited scope. Besides, it presents &gjz‘_deligate e
statistical problems of translation into qualifications acquired through the first method.

e

The second type of phenomena is the lag between changes in different variables. Here
we have the educational response to the change in economic needs delayed not only by the
marginal mechanism bur also by several factors of Inertia in the educational system; time
to be aware of productive needs, time and ability to translate them into an adequate edu-
cational programme, time and desire to make a start (rigidity of structure), problems of
buildings, teacher® s formations, time to form new graduates under new programmes and soon,

It is very difficult to say abstractly what would be the effect of these dynamic factors
on a matrix [M] at one point of time, but it is undeniable that they would exercise a very
important influence. The relative speed of change in functions and educational level and the
respective relative importance of the marginal changes to the total will be ugeful elements
in interpreting some shiftings and distortions of the educational distribution. One could
probably expect at least more dispersed ones.

K. The Table No. 4 that follows, will give an idea of the influence some of the variables
above mentioned can have on the distributions. The high proportion of blanks is due to the
fact that in several cases it Is not possible to say in advance, in a general form, what will
be the direction of the shift or change in the distribution, Only empirical studies of concrete
cases would answer this kind of question. Of course, the filled spaces should not taken as
more than a priori an example, to be worked on empirically.

5. Conclusions

The mere stating of a set of variables, most of them very difficult to measure and some
of them with hardly any data at all, must appear very confusing to any practical minded
person wanting to make the quickest possible decisions for planning purposes. However,
it any progress is to be achieved in a new field such as this one, It will ne through a healthy
equilibrium between theoretical developments and empirical research and rlanning. Perhaps
there is no perfect measure to work with while dealing with {M] still, it is important to know
the shortcomings of those which will be eventually used, and to dissociate ihe errors coming
of the method chosen from those belonging to the sources of information, and from those
originating in the hypothesis handlea.
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Furthermore, it is possible that quite a few of the factors introduced to explain part of
dissociation in [M] will not be manageable in statisticai terms in a short period. But it is
important to know the risk to be run when only a little part of it is chosen to be used as
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* OF CEN'TRAL TENDENCY DISPERSION | SKEWNESS TO THE
MEAN TO THE MODE TO THE
DEC- | INC-
LEFT | RIGHT | LEFT | RIGHT | . oo [prasen | YT RIGHT
4.B Coexistence of productive techniques cccoececcescccccscs - x
4.C a) Relation between jobs and tasks .eccesccccccccccccs - b3
b} Fiomogeneity of occupations ....escececceccocscnce - x
40D ovel‘quauﬁcation 0000000000000 0060000000000 00000000000 - X - X - X - X
Underqualification ..cececcecccscrscscccscscsscscccces x - X - - x x -

4.E Alternative ways of acquiring qualifications
Substitution between factors Included ...cccocecccccccecs - x (x) -

" " " " and not ccceocecccce X -

€81

4,F The measure of eGucation ..ceececescccceccccccaccscses

4.G Cultural professional balance in education,
as a source of substitution possibilities

{compulsory minimum education)eeccececrccccccsccccce - x - X x c- - X

4.H Delimitations of educational claSSeS c.ccscecsccccccscce x -

4.1 Exception to the basic scheme c.ceccccocsesscscccccceae (x) -
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explanatory variables. Besides, among all the possible empirical research that such a vast
and unknown field opens, a better selection of priorities can be made once the whole set of

variables is at hand.

Even at this stage, some primary conclusions could be drawn, as & way to accentuate
the main points in this paper and to suggest some empirical work possible and needed to
follow this line of thought.

i) The method by which labour force by occupation is normally converted inan edu~
cational vector, symbolised by matrix [M] is misleading in its apparent simplicity. The
analysis made in the first-stage, by merely separating the pure and interaction effect of
IMJ] on the change of E does not go far enough.

if) Even the results of the first stage are liable to revision according to what nappened
inside matrix {M], For example one of the principal conclusions of the application of L.a.
[M] analysis to some countries was that M1 had generally a much more pronounced effect
thanaon the change of f}. But the problem of aggregation of occupational categories =
already studied as a factor of dispersion in [M] - could well have a misleading effect.
Consider the case when the relation between two occupations associated with different edu-
cational levels, but aggregated into one category - dispersion generating case in iml -
changes, without a change in their respective levels of education. The apparent effect -
shown by a first stage type of analysis - Would be a shift due to factor [M] . In fact this kind
of change would have been attributed to 5. if the classification system had been better.

In the same example, the results of a second stage analysis of Owould have also changed,
aud instead of leaving immobile all three subfactors {T] should have suffered the variation
wrongly attributed to [M].

Some other examples of aspects of [M] affecting the results of a first stage analysis
could be thought of, but of course many - probably most - aspects of {MJ] would leave them
unchanged,

{ii) Some important points of discussion could be {lluminated by a study of {M1. Such
is the case for the convenient degree of aggregation, the scope of substitution possible, the
identification of supply and demand and in general the way to approach educational planning.
Some light will be shed on them by the mere global kind of comparative study among
matrices [M]. A deeper consideration of specific conditional distributions will be incertain
cases more useful or will complement our knowledge of the behaviour of the two variables
under consideration. As a result, some more detailed aspects of human resources planning,
such as the more effective way to translate an occupational vector into an educational one,
and the convenience of using transfer matrices, might be somewhat more clarified.

iv) Even at this theoretical stage it is possible to see more clearly how dangerous is
the use of too linear and simple relationships between occupations and education, and how
misleading or insufficient some types of categorisation can be for planning purposes. One
could well ask what do occupations account for in the context of the factors mentioned in
Section 4, and if there is not a dilemma between somewhat arbitrary grouping, stable enough
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to be manageable for intersectoral, international or intertemporal comparisons, and a
permanently adjusted classification that would be of little statistical use. A great deal of
factual knowledge is needed before anything definite can be said.

Some advantages exist from the conceptual point of view, in passing through the occu-~
pational categorics. This should be true for most sectors of economic activity where the
link between education and occupation can be spread in steps similar to those in the diagram
No, i, Some studies have been tried relating the output of sectors of economic activity
directly to the educational level of the labour force. Referring to diagram 1, it can be seen
that what in fact is done is to group into only one category all the different functions in box
B belonging to the same economic sector and by dropping all other information concerning
boxes A, B and C, to link it directly to box D. As usual in similar statistical problems,
‘the decision to pay attention or disregard information available must be taken in the light
of the particular balance of virtues and defects in the information. It is possible that in
some economic sectors, certain biases in the occupational classification tend to increase

up to a point where they may add more errors than useful information, For instance, where
for technological or organisational reasons posts tend to group heterogeneous and/or shifting
tasks, as mentioned in 4.C. In this case, occupational categories would disturb rather than
help the analysis, Better results might be expected linking output directly to educationallevel,

At the present stage of knowledge, it can be then said that in general, occupational
classifications should be used as much as possible, and efforts should be directed towards
refining their measure, rather than dropping them, although in some cases a mixed pro-
cedure - considering also the association, output - education - would be recommendable,
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or even only the last one advisable,

v) The enumeration of factors in Section IV 4, calls attention to the need of specifying
with more precision the conceptual link chosen as basic for the whole approach. If we
consider it to be between occupations and formal education, then allthosefactorsare relevant.
But we could chose jobs instead of occupations, eliminating 4.C. (b) or even tasks, thus
eliminating 4.C. (a). On the other side, instead of formal education we could refer to the
part of it interesting from the professional point of view, doing away with 4.G, or consider-
ing minimum education (4.D) or taking into account all means of acquiring qualifications
(4.E). The more we specify the concepts in use, the fewer sources of errors are left to
affect their relationship (and also the more generality we lose).

~ ! It could be also interesting to recall that some of the factors mentioned in IV 4, do not
affect the conceptual link initially set between occupation and education - whatever the exact
concept choser - but the statistical exteriorisation of its relationship. This is the case for
instancea of coexistence of productive techniques, or measure and aggregation problem in

education, or some of the dynamic problems. }

vi) It would be too ambitious to determine here exactly what kind of statistical or
econometric studies would be advisable in order to take maximum advantage of information {
appearing in a matrix [M]. The type of information available would certainly be the main ;
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obstacle and the study should be programmed correspondingly. Some information already
collected recently in the CECD census study provides a good point of departure for it. There
are some first cbvious sieps in such an analysis: comparative studies in global association;
application of some basic statistical ne agures of central tendency, dispersion and skewness
to conditional distribution; a comparative siudy of these changing either the occupation in

E the same matrix, or the country for the same occupation, If more data becomes available
‘ for comparative periods of time or different economic sectors, the scope of the study could
certainly be enlarged. Furthermore, data on trends and structure of salaries and unemploy-
.5 ment would become necessary at a certain point, and so would information on -physical
' capitzl and investment. But the scope research should be made in more concrete terms
taking into account the information available.

Studies of the age structure by occupation would lead to interesting results on dynamic
problems, and they would be all the more useful given the lack of historical trends,

; 1. general, a multivariate analysis should be tried with all the possible quantifiable
variables mentioned also introducing some obviously important characteristics of the labour
ﬁf force (age, sex, etc.). The analysis that has been made should have separated, for instance,
3 the problem of women as distinct from men workers, No doubt some of the factors in IV,.4,

have a quite different influence on both sexes, Methods such as multiple regression analysis
could help to make the se apparent,

0.
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APPENDIX

As an example, some applications of measure lambda are shown. Japan's case is
chosen, since it allows for comparison between 1950 and 1960 in an approximate way.

Tables 5 and 6 present the basic data fo: Japan in both years and Tables 7 and 8 show
the corresponding percentage form of [M] 50 and [M] 60!

As explained in the iext, only the following case will be presented:

i) two pelitomies: A (occupation)
B (educational level)
ii) no continuity
iif) no natural order
iv) asymmetry holds: A classification precedes the B one.

Ab=fpam_P~m= fvam-v’m (10)
1- P v-va
Where )\ b* Pam and p.  are the symbols already explained in section IV 3,.B (a) and v
st” stitutes p indicating absolute frequencies instead of relative ones (in order to make the

calculations for the no weighting case).

(1) Without weighting

50 _ 16,960,585 - 16,156,574 = 043
b ° 35,004.843 - 16.156.574

60 _ 25,153,600 - 22,473,000 = .128
A b © 33,367,500 - 22.473.600

(2) Weighting rows

The weights are chosen to equalize horizontal marginal frequencies. Then it comes to
the same thing as applying the meast:r~ to a table disposed as [M] where all horizontal

marginal frequences are equal to 100.

50 _ 1279,56 - 763.09 _
Y b * 2800.00 - 763.09 - 254
1468.68 - 857.13 _
x 20 - 2820.00 - 857,13 - 31

The following two cases are equivalent to the former, but applying the measure only to
the cccupational categories beginning by digit 0 (professional workers),

1, The source is again the application of the methodology to Japan already mentioned,
2, See page 170,
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(3) Without weighting

\ 50 _ 655,827 - 535,316 . 122
b 1522, 410 - 535,316 ¢
\ 60 _ 959,100 - 703,600 184 '
b ~ 2091,500 -~ 703,600 . ;
t
(4) Weighting row (Same considerations as in case 2) 3
50 _ _851.72 - 605.33 = 182 '

*b ° 1900,00 - 605.83

60 _  963.30 - 674.57  _
Xb © 1900.00 - 674,57 - <236

Although the application of lJambda to only one country, and with only two points of
i reference in time does not allow for many conclusions on the numbers themselves or on the
method, some remarks can be made on the results,

i) There is in general a very weak association - as measured by lambda - in the case
: of Japan between the two variables.

il) The association has risen significantly from 19850 to 1960,

iili) The method of weighting equally each occupation greatly improves association.
This means that there is an inverse relationship between the relative importance
of some occupations in the total, and their internal association with any educational
class. ‘The validity of this consideration has been decreasing along time Increases
. 6 times from case 1 to case 2, while )X does it only 2.5 times.

iv) Cases 3 and 4, chosen as an example of particular application of the same measure
on some sector of [ M] indicates how much the pattern of association can change.
Occupations under group O can be said to be more closely associated with education
in both years than the whole of the labour force. The increase during the 1950's

: in their association is less significant than the one experienced in the total labour

force: .5 times inthe former; 3 times in the latter. Weighting of rows does not
improve association of 0 groups and education as much as for the labour force as
a whole.

More conclusive remarks could be put forward if a complete study on the variaifons of
conditional distributions as proposed in IV. 5 were made showing how conditional modes
change their relative frequency and shift horizontally, and what happens to conditional dis- !
persions. But this ig quite a long exercise and the results would justify the work only when
a sufficiently large number of cases is at hand, and calculations could be programmed in a

computer.
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Marvzen Company Lid.,

6 Tori-Nichome Nihonbashi;, TOKYO,

KENYA

New Era Associates

Ghale House, Government Road,
P.B. 6854.

NAIROSL,

LEBANON - LIBAN

Redico

Immeuble Edison, Rue Bliss, B.P. 5441,
BEYROUTH.

LUXEMBOURG

Librairie Paul Bruck

22. Grand' Rue,

LUXEMBOURG.

MALTA -MALTE

Labour Book Shop, Workers® Memorial Building,
Qld Bakery Street, VALLETTA.

MOROCCO -MAROC

E£difions La Porte, Aux Belles Images.

281, avenve Mohammed V, RABAT.

THE NETHERLANDS - PAYS-BAS

W.P. Van Stockum & Zoon.

Buitenhof 36, DEN HAAG.

Sub-Agents: AMSTERDAM C: Scheltema & Holkema
N.V., Rokin 74-76. ROTTERDAM : De Wester
Boekhandel, Nieywe Binnenweg 331.

NEW ZEALAND . NOUVELLE ZELANDE
Government Printing Office,

20 Molesworth Sireet (Private Bag), WELLINGTON
and Government Bookshops a!

AUCKLAND (P.0.B. S344)

CHRISTCHURCH (P.O.8. 1721)

DUNEDIN (P.O.B. 1104).

NORWAY - NORVEGE
%1S Bokhjornet, Akersgl. 41, OSLO 1.

PAKISTAN .

Mirza Book Agency., 6S, The Mall, LAHORE 3.
PORTUGAL

Livraria  Portugal, Rua do Carmo 70, LISBOA.

SOUTH AFRICA - AFRIQUE DU suD
Van Schaik’s Book Store Ltd.,
Church Street, PRETORIA.

SPAIN - ESPAGNE

Mundi Prensa, Castellé 37, MADRID 1.
Libreria Bastinos de José Bosch, Pelayo 52,
BARCELONA 1.

SWEDEN - SUEDE
Fritzes, Kungl. Hovbokhandel,
Fredsgatan 2, STOCKHOLM 16.

SWITZERLAND - SUISSE

Librairie Payot, 6, rue Grenus, 1211 GENEVE, 11
et & LAUSANNE, NEUCHATEL, VEVEY,
MONTREUX, BERNE, BALE et ZURICH,

TURKEY - TURQUIE
Librairie Hachette, 469 Istiklal Caddesi, Beyoglu,
ISTANBUL et 12 Ziya Gékalp Caddesi, ANKARA.

UNITED KINGDOM - ROYA UME-UNI

H.M. Stationery Office, P.O. Box 569, LONDON,
S.E. 1.

Branches at : EDINBURGH, BIRMINGHAM,
BRISTOL, MANCHESTER, CARDIFF, BELFAST.

UNITED STATES OF AMERICA

OECD Publications Center, Suite 1305,

1750 Pennsylvania Ave, N. W,

WASHINGTON, D. C, 20006. Tel ; (202) 298-8755
VENEZUELA

Libreria del Este, Avda F. Miranda, S2,

Edificio Galipan, CARACAS,

YUGOSLAVIA . YOUGOSLAVIE
Jugoslovenska Knjiga, Terazije 27, P.O.8. 36,
BEOGRAD.

Les commandes provenant de pays ob I'OCDE n’a pas encore désigné de dépositaire
peuvent éire adressées & :

OCDE, Bureau des Publications,

2, rue André-Pascal, 75 Paris (16°).

Orders and inquiries from countries where sales agents have not yet been appointed may be sentto
OECD, Publications Office, 2, rue André-Pascal, 75 Paris (16),

OECD PUBLICATIONS, 2, rue André-Pascal, Paris-16®  No. 22641/ October 1967
PRINTED IN FRANCE

RY

—

ted b A b At b2, ,‘ e

b N2 A e




