SRR T TR e o al e e Rl et RGP g, =~ WP TR - L . T T

o

(18l L2LS
\\\\\\ \. " N
% b . ’\"

THE INSTITUTE OF
ATIONAL PLANNING

" Memo, No_, 418

THE OBJECTIVES, MACHINERY AND
METHODOLOGY OF MANPOWER PLANNING

by
Prof F., H. Harbison

DIRECTOR OF INDUSTRIAL RELATION
SECTION

PRINCETON UNIVERSITY

PRINCETON, U.S,A, |
(April 196k..)




This Paper was Submitted
+o the International Seminar on

Manpower Problems
held at

Lk G I NG BRI A

nd . i3th March 1964,




THE OBJECTIVES, MACHINERY AND METHODOLOGY
OF
MANPOWER PLANNING
BY

Federick H. Harbison

This paper deals with three aspects of manpewer or human
resource development planning: I, Objectives, II. Machinery, and III.
Methodology. It stresses in particular the problems of newly developing
countries with partially planned economies, In many respects, it reflects
the basic approach and.philoscphy of manpower development which appear to
be emerging in Nigeria and some of the other new nations of Africa. This
particuvlar paper is part of a more comprehensive treatment of the subject

which may be found in the book entitled, Education; Manpower and FBconomic

Growth, by frederick Harbison and Charles A, Myers (McGraw-Hill Book Cooy
New York, 1964),



The Objectives, Machinery and Methodology

of Manpower Planning,
By '
Frederick H, Harbison
1, OBJECTIVES OF MANPOWER PLANNING

The central objective of manpower planning is to construct a
strategy of human resource development which is consistent with a country's
broader aims of social,'political and economic development. At the outset,
let us be clear about the scope of manpower planning. At the very minimum,
manpower planning includes planning of the formal education system, plan-
ning of in-service training and adult education, analysis of the structure
of incentives and the utilization of manpower§ as well as surveys oi man-
power requirements. It should also include the analysis of unemployment
and underemployment and appropriate measures for alleviating them, All
of these thingse I am happy to note, come within the broad jurisdiction

of the National Manpower Board in Nigeria.

In more specific terms, I would suggest that the objective of a
manpower or human resource development strategy is to .arrive at an effec-
tive balance in choices of policy objectives. Some of the critical areas

of choice for the partially planned economy are the following:

1., In all areas of formal education, the relative emphasis on
quality vss guantitye

2, In secondary and higher education, the stressing of science
and technical subjects vs, law, arts and humanities,.

3, In skill development, the relative reliance on preemployment
formal training vs., in-service or on-the~job training.
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4, In building incentives, the conscious manipulation of wage
and salary structures vs., dependence on market forces.

5. In the general rational of human resource development, consi-

deration of the desires of individuals vs., the needs of the
countrye.

A newly developing country cannot have everything it wants all

at once, It is compelled to make difficult choices, and it should make these

choices on the basis of rationally determined priorties.

The choice between quantity and quality in educational develop-

ment may take many forms. In some countries, it is necessary to choose
between primary education for all or high-quality secondary and university
education for a smaller number of potential leaders. There is always a
choice between educating fewer students with better-qualified tz2zchers and
larger numbers with unqualified teachers; and there is also the choice
between a gopd but costly curriculum and a poor but cheaper one., In general,
political and social pressures make for emphasis on quantity, whereas the
achievement of rapid economic growth makes it imperative to emphasize the

quality of high-level manpower required for develoPment;

The choice between science and technology vss the law, arts and
humanities in secondary and higher education is a difficult one for all

nations. In a country such as Nigeria, there are critical shortages of
technical manpower, There are also pervasive shortages of good teachers,
managers, administrators and social scientists, But there are also needs
for artists, writers, musicians, jurists§ historians and students of African

culture. In part, the choice is one between expensive education and cheap
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education, as we have noted above. But, in important respects it is also
related to the values and ideals of the nation, Social and political
pressures tend to stress the importance of the more 1liberal, non=scientific
type of education, whereas economic considerations'demand greater concentra=

tion on science and technologye.

In building technical skills, particularly at the craft level,
countries may choose to place primary responsibility for training on the
formal educational system or they may attempt to shift most cf the burden
to the employing institutions. In practice, tralnlng and re=training is a
centinuous life-time process of human development, and thus the employing
institutions cannot escape responsibility for some training., Ideally, the
role of the schools, particularly at the secondary level, is to produce
broadly-educated persons who are readily trainable., But some training
probably must be provided pricr to employment by, the schools and more can
be offered through various kinds of Mgandwich,” extension and part-time
courses for those already employed. A strong case can be made, of course,
for pre—employment sub=professional and professional training in higher
educzation, but ér euqally strong argument can be made for continuation
training and retralnlng conducted by joint efforis of employers, labor
unions and educational institutions., In this area, the mational choices
are essentially technical in nature, but they are also infivenced signi-
ficantly by social and political pressures. For example, in some countries
labour organizations have not only developed leadership training and worksr
education programs, but have also pressed for broader access to formal

education,.

No country today can rely completely upon market forces to provide
the incentives for its people to engage in the kinds of activities most
critically needed for development, In some CasesS, the staths and compensa—

tion of engineers, scientists or agricultural specislisis are too low.
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In nearly all contries, the pay of teachers is inadequate, and the rewards
of sub=professional persomnel and technicians are far from sufficient to
attract the numbers needed. The preferences for urban living, the forces

of tradition, and historical differentials all tend to distort the market
for critical skills. Thus, all countries must take some deliberate measure
to influence the allocation of manpower, and these measures may range from
outright compulsion to various kinds of financial end non-financial induce-
ments, In general the more rapid the pace of planned development, the more

deliberate these measures must become .

Finally, there is the crucial choice between the interests of

the individual and the interests of the state in virtually all phases of
manpower dewvelopment, Does the state exist for the individual, or the
individual for the state? The answer is never simple., A manpower strategy
may have as its central goal the enchancement of the freedom, dignity and
worth of man, but man has some obligations to help build the kind of
‘economy which can provide decent living standards and protection of basic
freedom. -In all societies, therefore ; there must be some compromise, or
perhaps Elending of the interests. of the state and the individual, The-
actual blend will vary with the political and ideological_chafécter of

the society. .

As already noted, the objective -0f a manpower strategy is to
strike the right balance in these critical areas of choice.-The nature
of this balance depends ﬁpon the goals of a society, its level of deve-
lopment, and its leadership. A counrtry which fails to achieve a proper
balance will produce the wrong kind of high-level manpower; it will invest

in the wrong kind of._.education; it will allow the perpetuation of the
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wrong kind of incentives; and it will emphasize the wrong kind of training.
In reality, no society achieves a perfect balance, but some do much better
than others. And, as economies progress, the forces which make for an
effective balance are constantly changing, so there must be a continuous

process of successive adjustment.

11. THE MACHINERY OF MANPOWER PLANNING

There is now emerging some experience in the establishment of
goveramental machinery for manpower palnning. Among the non—communist
countries, India has probably done more in this field than any other coun-
try, Ghana, Nigeria, and Tanganyika and one or two other countries are in
various stages of establishing human resource planning boards,. The time
has come for more intensive study of this process as well as exchange of

significant experience.

There are many potential particiﬁants in both the formation and

the implementation of a strategy of human resource development., Within
the central government the ministries of education and labor obviously
have major roles to play,Many other ministries, however, are vitally
concerned with education, training, and development of particular cate—
gories of manpower. The government establishment office is concerned with
personnel in the public sector; the public health ministry more particu—
larly with doctors, dentists, nurses, and medical technicians; the agri-
culture ministry with agronomists, veterinarians, foresters, and their
various assistants; the minisiry of industry and commerce with manpower
for private and public enterprises; the armed forces with military perso-
nnel; and so forth., In addition, employer organizatlons and labor unions

are intimately concerned with manpower problems.
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This diffusion of interest and responsibility for human resource
development highlights the need for organizational machinery which will (1)
coordinate the activiiies of these various bodies, (2) encourage forward
planning on the part of each within its particular area of intrest ,

(3) assume responsibility for human resource assessments on a continuing
basis; (4) relate human resource programs to palnning in all other areas,
(5) construct and periodically revise a master strategy, and (6) promote
and review the implementation of the strategy which has been agreed upon.
In the newly-developing countries, there are perhaps three major compo-
nents"of this machinery,.

1, The first is the establishment of a human resource or man-
power development board., It should have repreééntation from the appro-
priate government ministries and also from private employer and labor
organizations. The functions of the board should be to allocate respon-
sibility for various aspects of human resource planning to the approvriate
ministries or groups, to review their plans and programs, and to provide

for coordination,

2. The second is the establishment of appropriate planning
staffs within the main participating bodies to shoulder the responsibi-
lities agreed upon by the human resource development board. The ministry
of education needs its own planning unit, as does the ministry of laber
and perhaps others as well. And employer organizations should certainly
be encouraged to set up staffs to work on programs for training and

manpower development,

3o The third is the creation of a general human resource plar-
ning secretariat. In most cases, this secretariat can serve the human

resource development board, It can also constitute the human resource
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staff of the national planning organization, if one exists, In any case;

the key to success is the competence of this staffy because deliberations
of busy and powerful political leaders on human resource or general plan-
ning boards can be only as sophisticated as the quality of their secreta=-

riat services,

The chairmanship, or location, of the human resource development

board and the secretariat serving it are matters which are likely to be
determined in different ways by particular governments; In some casesy
the leadership of the board is viewed as a logical extension of the res=—
ponsibility of the ministry of education, and in others it has been loged
in the ministry of 1ab0r; Where strong general planning organizations
exist, there is a compelling reason to put the human resource planning
machinery under its jurisdiction. In a few countries, human resource
planning may be undertaken before the creation of general planning orga-
nizations, and here a case can be made to put it directly-in the office

" of the prime minister; And in some countries, the staff-work on planning
of all kinds is cénducted by semi—independeﬁt organizations which are
removed in part from the formal government machinery. The decision as to
where to locate the planning function in a particular country may be made
quite rightly in accordance with political criteria rather than with

administratively-logical organization chartss

In the end, the crucial question is whether the machinery works;
The precise location of a planning unit in an organization chart is not
a matter of major consequences it is far more importnant to link the
planning function to clearly iidenﬁifie& centers of power wherever they
may bee. Particularly in the human resource area, the palnning process

needs to involve local and regional as well as national government bodies
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and influential private groups. This is important to create "systems of
consentebuilding® which are essential if plans and strategies are to be

implemented effectively.

The major tasks to be performed by.the human resource planning
staff, therefore, are not narrowly technical. To be sure, statisticians,
theoretical economisis, engineers,-or pedagogical experts may be needed
to work on pieces of the problem, but the most critical skills required
in the secretariat are organizational and political. The leading figures
in tne staff perhaps should be experts in their own right in particular
fields of knowledge, but their principal functions are to act as "trans-
mission belts" for concepts, ideas, and programs in all fields of human
resource development, They need social perspective, political insight,
and breoad knowledge of their country's economic and social institutions.
They must be promoters as well as judges. And &bove all they must be
integrators and generalists, A human resource program which consists of
unrelated pieces is hardly better than no program at all., The top staff
men in the organizational machinery for human resource development should

be strategy-builders rather than purely technical specialists,

111, THE METHODOLOGY FOR SETTING MANPOWER DEVELOPMENT TARGETS

In order to formulate a strategy of manpower development for
a particular country, it is essential to make a systematic assessment
of its human resource problems and requirements, Such an assessment is
much more comprehensive than a manpower survey or a study of formal
‘education, It ‘should include, at minimum, an analysis of the following:
(1) manpower requirementsj
(2) the system of formal educationj

(3) institutions for in-service training and adult education; and
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(4) the structure of incentives and the utilization of high-level man-
power, It might also include some appraisal of problems of health
improvement and nutrition. And, of course, it must be based upon an
analysis of demographic trends-and be related realistically to the

social, political, and economic environment of the country.

In assessing the problems of human resource development, the
most difficult task is estimating the future requirements for manpower,
If these can be specified, it is then possible to plan programs for the
buildiﬁg of educational and training institutions, and to estiméte the
costs involved. Also, if net requirements for manpower are estimated, it
is possible to calculate the annual rate of withdrawal from the labor
force because of death, retirement, or other causes during a planning
period, thus arriving at figures for gross requirements; In the discussion
to follow; therefore, let us assume that the policy planner is in posi-
tion to handle such tasks, and that his major problem is the estimation
of future manpower requirements as a basis for the other decisions which
he will have to make; Stripped to its essentials; the estimation of man=-
power requirements involved a reasonably comprehensive analysis of the
present situation, and using this as a base line, a forward estimate of
léng-run requirements for a period of perhaps 10 to 20 years, We shall

discuss both in some detail;

A. The Analysis of the Present Situation

The assessment of present and short-~term manpower requirements,
while fundamental as =z basis for longer-range estimates, presents few
serious methodological problems, Short range is considered here as a period

of one to three years. The essential elements are the followings
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(1) an inveniory of employment and shorfmterm requirements for manpower;
{(2) a general appraisal of the educational system;

(3) a survey of existing programs for on-= the = job training; and

(4) a brief analysis of the structure of incentives and the utilization

of high-—level manpower,

ls The Inventory of Employment and Short-Term Requirements

An analysis of the present situation starts with a review of the
available facts about the population and an inventory of the existing labor
force, Where possible the probable or actual labor force participation
rates for males and females should be obfaineﬁ; Then an inventory of employ-
ment and shori-term requirements should be made for each major sector of
the economy, These should include as a minimumﬁ agriculture, construction,
mining, manufacturing, public utilities, transportation and communication,
trade and commerce, education, and government services (exclusive >f educa-
tion). Where appropriate, a more detailed choice of sectors can follow
the classification used for the national accounting system or the economi:z

development plan,

Within each sector, an estimate should be made of total employ=-
ment as well as the extant of unemployment or underemployment.2 In addition,
employment should be broken down by major occupational categories in order
to indentify various classes of higheleyel manpower, Here the following
categories made by Parnes for the "Mediterranean Regional Project" of OECD

are useful:3

Class A: incudes all ocupations for which a university ceducation
or an advanced teachers college degree or its equivalent

would normally be required;
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Class B: includes occupations for which two or three years of
education beyond the secondary level (12 years) or its

equivalent may be required.

Class C: includes occupation for which a secondary school
education (either technical or academic) or its equi-

valent would normally be requieed;

A fourth category, Class D, encompasses all occupations not included in
the above three classes, Parnes has grouped all of the 1,345 occupations
defined in the International Standard Classification of Occupations into

these four classes.

There are, of course, obvious difficulties invelved in the use
of this or any other system of occupational classification which attempts
to relate occupations to formal education requirements, For example, the
educational requirements for a graduate engineer, a physical scientist,

an agronomist, or a docior are reasonably clear. But those for teachers

are note In an advanqed country, most primary school teachers would fall
in Classes A or B since they would have a minimum of 14 to 16 years of
formal education. But in many underdeveloped countries, the majority of
elementary school teachers may have no more thanm primary school educaticn,.
In this casep, they would fall.in Class D and would not appear in the
high-level manpower categories;The-requifemehtg for managers, teéhnicians,
and foremen likewise are difficult te define in educational terms. Indeed,
the educational level of persons in a wide variety of high=level occupa-
tions depends in part on the available supplies of educated manpower, In

a relatively advanced country, employers can and do insist on higher
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standards of formal education than in less developed countries., In making
the employment inventory, therefore, it is desirable to ascertain the actual
educational attainment of the major categories of the labour force, Where

this is impossible, one must rely on experienced judgment,.

Within the three classes of high-level occupations described
above, it is necessary to distinguish those requiring pre-employment
technical training and those pequiring: largely general education, And
in Classes A and B it is necessary to further subdivide the occupational
categories so as at least to be able to distinguish managerial and administe
rative jobs: from professional, scientific, and technical occupations.

An evén.more detaileq breakdewn, of course, is desirable if the informa=-

tion can be obtained;

The mefhods for making manpower inventories are now well—known.4
They may be based on special or general census data. if available, or
upon establishment surveys. They sample establishment survey, using
interviews to suﬁplémgnt questionnaires, is perhaps the most reliable
method, and it has one additional advantage of great importance, The
establishments surveyed may be asked to report existing shortages as well
as anticipated short-term needs for one to fhree years, They can also be
asked to report on existing or desired qualifications of the labor force,
Many of the recent manpower studies conducted in newly developing coup—
tries have in fact been based on some sort of establishment survey, and
‘the inherent advantages of this method would warrant its use even where

general census data is available,
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The inventory of employment and short-term requirements, if
conducted properly, serves three major purposes;:lt indentifies immediate,
short-range needs; it provides a base line for comparison with other:
countries and for making forward estimatesj and it establishes a frame-
work for making subsequgnt periodic inventories of manpower requirements;
The manpower inventory necessitates collection of considerable statistical
data, and it.requires ~the use of experienced judgment (particularly in
relating occupations to educafion), The conceptual and methodological

problems, however, are relatively simple.

2, General Appraisal of the Educational System

The task of appraising the existing educational system is
reasonably clear-cut, Data ares needed on enrollments by age groups for
the various grades in each educational level, the numbers'ofrteachers by
level and by qualification, the teacher-student ratios, wastage or drop-
out rates, and school completion rstes for each level, The curricula at
each level should be evaluated in terms of immediately neaeded changes oT
improvements, Capital and recurring costs should be estimated for eagh
level of educations and within each level for various types of educaﬁion

such as academic, technical, teacher training, and obthers,

In many countries, gpecialized quantitative and qualitative
studies are made for each level and type of education. Thus there may
be surveys of primarﬁ schools, secondary schools; or postusecdndary
and higher education, Often technical educaﬁion is singled out for ..
gpecial attention, Unfortunately, however, analysis nf training on the
job or the structure of incentives; Educational assessments should be

made as part of a broader analysis of human resource problems, and the
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failure to do so makes it difficult subsequently to construct realistic

long-range targets for development.

3; The Survey of Programs for On-the-~Job Training.

Human capital formation may start with formal education, but it
does not end there., Most managerial, technical, and craft skills, for
example, are developed on the job much more effectively than in wvocational
schools, Indeed, in many countries vocational or trade_schools are quite
inefficient andlwasteful instruments of human capital formation. Better
craft training would result from shifting more responsibility for skill
development to the employing.institutions,But in any case, it is just as
important to make an analysis of the processes of skill development of
employment manpower as it is to make a survey of formal educational

institutions,

In particular, attentipn-should be given to programs oi admini-
stration and management develoﬁhent, supervisory training; craft training,
and apprenticeship. It should cover experience of large and small estab-
lishments &f both government agencies and private enterprise., And, indeed,
the discovery of the lack of concerted on-the-job training efforts is in
itself important. An attempt should be made also'to ascertain the degree
of cooperation between the employing institutions and the wocational
schools, the judgments of employers with respect to the usefulness of such

preemployment training, as well as the costs of in-service training programs;

Closely related to on-the=job training are programs of general
adult education, fundamental education as part of community development

projects, and agricultural extension projects. A general study of the
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existing and possible roles of such activities:is, of course, an essential

part of any comprehensive human resource assessment.

4y Analysis of the Structure of Incentives and the

Utilization of High-~Level Manpower,

Another significant but commonly neglected facet of the assess=
ment of the current situation is the structure of incentives. Ideally, it
would be desirable to have in every country a nation-wide survey of wages
and salaries coupled with analysis in depth of non-financial incentives
which motivate persons in the various occupational categories of the laborr
force., Few countries can afford to make such a comprehensive survey., Neve:r-
theless, it is possible to make an examination of a small number of criti-
cal occupations.,lf there are critical shortages of engineering technicians,
for example, the differemtials in compénsatién_between'sub—professional
and fully qualified professional personnel might be explored, The differen-
tials between certain administrative and technical jobs can be examined i
cases where there is evidence to indicate a shortage in one and a surplus
in another; The relative preference of persons for jobs in the city as
compared with the rural areas should be noted, as well as the existence oX
unfilled places in agricﬁltural and junior technical training centers. In
many countfies, furthermore, there is widespread under-utilization of
certain kinds of highly skilled manpower, and the reasons for this should

be determined,

In most countries, the problems of incentives and proper ubtilizeae=
tion of manpower are well Enown to informed people in govermment and privete
enterprise., Admittedly, it may be difficult to quantify such problems, But
to overlook them completely in a human resource assessment is a serious

conceptual error.
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The time available for surveys of the present situation may be

short or long, and the staff may range from a single person to a large

team of experts, As a practical matter, the human resource planner must

do the best he can with the information he is able to get within prescri-
bed limits of time and budéet Nevertheléss, a preliminary survey, even

a2 el superflclal, is better than no survey. The availability of statis-
ticgl data is a great asset, but at the same time it is often necessary

to make assessments even when statistics are poor or non—existent.

The manpower assessment, no matter how superficial or tentative
should cover the four areas described above., A survey of formal. educatior
by itself, or an assessment of present and short-term manpower require—
ments, without adequate con 51derat10n of on-the-job training and the
sturcture of incentives, can be quite misleading. It may be necessary, of
course, for several experts to collaborate in making an assessment of broad
scope, but the net result should be an integrated rather than a one-sided
analysis. It is far more important to aim for comprehensiveness the thorogh-
ness in initial surveys of human resource development problems. For if the
scope of the assessment of the present situation is too narrow, responsi-

ble programming for future development becomes quite unrealistic;

B, Procedures for Estimating Future Requirements

The most difficult aspect of manpower analysis is the determina-
tion of long-term future requirements;Because of the long lead time required
for human resource development, requirements must be estimated for a
minimum of ten years and preferably for two decades in advance. This is
obvious when one considers the time required to build schools, to train tea -

chersyand to fill the education pipe lines in primary and secondary schools
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in order to expand the number of uni%ersity graduates, Fﬁr example, mostT

of the potential university graduates'for fen yéars in advance are already
in secondary. schools. Children now entering primary school will not emerge
as secondary school leavers for approximately 12 years, nor as university
graduates for at least 15 years a longer time pewspectlve than the encompas=

sed. in most economic development plansn

There ‘is. no~generall7 accepted methodology for estimating future
requlrements° Nor is there a clear concept of the meaning of the term
mfuture requirements,” Some people talk about "predicting” or "forecastiag"
manpower requirements; others contend that they are making "projections.’
And still others emphasize the process of forward "target-setting.” Lét
us briefly examine some of the more common approaches which are in current

use.
A rather simple method of estimating future requirements is

to ask existing establishments to specify them, This will prévide an
informed judgment of shori-term requirements, but it 1is quite unreliable
for long=-run estlmates; The establishments which may be in existence 10

or 20 years hence may not be at all the same as the present ones., Further-
more, most employers are unwilling or unable to estimate what employment
will be in the long run. As one exasperated owner of a business.in Jordan
is reported as saying, "Such guessing is an impious act;“E;;TBhiytAllah
knows that the future may hold. " For these reasons, I consider that
forecasts made by individual establishments are essentially part of an
assessment of the present situation rather than a practical means of

making long=run estimates.
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Another method is to use past trends as a means of projecting
future requirementsB- This method has been used in some advanced countries

to estimate needs for high-level scientific and engineering manpower as

well as for teachers., The procedure is to extrapolate past trends in the
growth of the number of persons in the particular occupation, and then
correlate this with total employment, production, population, Gross Nationaal
Product, or some combination of such variables, The regression table thus

obtained is then used to project future requirements for each occupation;

This projection method has the advantage of simplicity, but its
usefulness is limited., In many countries it is impossible to get past data
for an adequate time series. And even where the data may be available, th=2
assumption that future relationships can be derived from past trends is
open to question. Actually, the cbncept of forward planning usually implisas
that the future will be different from the-past. In some cases, however,
the projection of trends may be useful as a check, along with -other exer-

cises performed in -the process of constructing forward targets;

A more complicated method is what Beckerman and Parnes describe

as the "manpower requirements appraach to educational planning."6 Here

the estimation of changes in productivity is fhe critical factor; The

steps in this approach are the following:

1, The analysis of the existing manpower structure is made alorg

the lines which were described earlier;

2, The patterns of output for the various sectors of the economy
are projected for the forecast year, usually as set forth ir
an economic development plan, Then total employment for the
economy as well as for each sector is estimated on the basic

of some assumptions about productivity.
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3, For each sector, the total employment for the forecast year
is allocated among the various occupations according to the
ocqupational classification system which has been chosen, Then
the requirements for each occupational category are aggrega=
ted from the various sectors to give the total-stocks required
in the forecast year., Here, however, allowance must be made
for the effects of increases in productivity on the occupa=..
tional structure. As productivity increases, of course, the
proportion of persons in high-level occupations increases
relatively to those in the lesser skilled jobs. In practice,
however, one must make assumptions regarding the influence
of productivity increases on occupational structure, since
there are very liittle reliable data on which to base objec—

tive calculationse ‘ 3 :

4; The supply of personnel with each major type of educational
qualification is estimated for the forecast year on the "basis
of present stocks, gnticipated outflows from the existing '
educational system as presently planned, and allowances for\

losses due to death, retlrement, and other reasons for w1thn

drawal from the labor fbrceo

5, The estimated outputs from the educational system are «CO®=

pared with the required outputs as ietermlned 1n step +,

6., The orders of magnitude for expansion of the educational
system are ten established to close the gap beitween antici-

pated requirements and presehtlyAexpected supplye

This method, perhaps, has the greatest appeal %0 economic devew
" lopment: planners, and with modificaticns has been used by most of the

countries in the Mediterranean Regional Projecto? It links manpower
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requirements to productivity; it is designed to indentify high=level man-
power bottlenecks which could hamper production; and thus it appears

logically to relate human resource needs to economic requirements,

This approach, however, has some shortcomings. First, although

the productivity criterion may be appropriate for the manufacturirg, cons-
truction, mining, and transportation sectors, it is no% so useful for
estimating high-level manpower requirements in public health, general
activities of governments; and many kinds of services. It is questionable,
also, whether in agriculture it is possible to estimate future employment
by predicting what productivity will be, particularly in countries where
there may be extensive disguised unemployment and under-utilization of
labor on the land. Some countries, of course, merely assume that the labcr
which cannot be employed in other activities will have %o be retained on
the land. But, in any case, a simple estimate of future productivity is
unlikely to provide many clues about the quantity and quality of high-leivel

manpower needed in agriculture,

Perhaps the most troublesome problem is the lack of empirical
data on which to base estimates of-expected increases in productivity and
the bearing of these on changes in occupational requirements.rln practice,
one can 4o little more here than to make general assumptions. For example,
one may assume that in the forecast year the average productivity of all
factories in a particular sector will equal the present productivity of
the most modern ones. Or, one can assume that average productivity of the
manufacturing sector in country A in the forecast year will approximate
present productivity of a comparable secior in Country B which is somewhatl

more adVanced,S
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Another problem inherent in this approach, as well as in mosti
others, is the determination of required educational qualifications of
high-level occupations for the forecast year. To a large'extent, these may
‘depend upon the supply structure of educated persons at that time, Here
{again, one is forced to make assumptions, and these are often made on the

‘basis of comparisons with other countries,

Another possible criticism of the manpower requirements approach
is that it gives an impression of making forecasts or predictions about a
future situation, Because of the complexity of economic, social, and
political evenis, predictions are dangerous; However, the manpcwer require-
ments approach need not be linked to forecasts and could be used as a

method for target-setting, a concept which we shall discuss shortly.

In the end, the validity of the "manpower requirements" approach

;rests upon ﬁhe reasonableness of the assumptions made about productivity;
‘and these assumptions, in most cases, must be based upon internatienal |
comparisohs, Some counitries, which have adequate time-series data, may
make projections on the basis of past trends, and for some manufacturing
sectors it ﬁay be possible to estimate both productivity and ocecupational
requirements where the precise future technology of production has already
been determined. Nevertheless, it is gquite misleading to think that future
manpower requlrements based on produ¢t1v1vy analysis are less subject

arbitrary judgment than other approac,hes°

| Beckerman and Parnes also have described an alternative approach
‘'which they call "the soeial objectives methed."9 Unlike +he manpower

requirements approach which attempt to define education needs in terms of
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productivity and a given pattern of economic growth, the "social objective"
approach recognizes that education serves more than economic ends, It
assumes that a more educated labor force will itself tend to promote eco-
nomic growth, and that it is neither necessary nor desirable to attempt

to measure specific manpower requirements for economic objectives. This
method concentrates, therefore, on identifying deficiencies in the present
educational system in the light of social and educational objectives, and
it projects future needs in terms of estimated population increases and
the desire of persons for education at various levels; Certain goals are
teken for granted such as elimination of illiteracy, increasing enrollment
ratios in secondary education, decreasing the student-teacher ratios to
desirable levels, lowering wastage rates, and improvement of standards.,
These goals, in effect, are suggested by making comparisons with other
countries. Then the targets for future development are based upon a statis-
tical calculation of the logisties and cost of satisfying these goals in

varying periods of time,

This approach has been favored traditionally by educators. It
by-passes completely the difficult determination of occupational require-
ments, But at the same time, it overlooks essential economic problems, If
this approach is used, there is likely to be fittle integration of the
work of the educational planners and the economic planners, and in the end
the latter are likely to recommend that expenditures for education, along
with other social activities, be given.a lower priority than investments
in projects which are clearly productive and appear to contribute more

directly to economic growth .

Other methods of estimating future manpower and education needs

have been suggested, including the very imaginative Tinbergen-Correa model.1

0
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5U51ng what they call a simple model of the input- -output type, the authors
attempt to relate directly needed secondary and hlgker education outputs

to given rates of economic growth, wiﬁhOut using the intermediate step

of calculating occupational requirements; Essentially,-the number of

. persons required from each educational level is calculated from a series
of linear difference equations which relate the stock of persons comple=-
ting a given level of education and the number of students in each level
to the aggregated volume of production, Its purpose is to suggest what
structure of the education system is needed in order to "let the economy
grow at a certain rate,” and how that structure should change with changes

in the growth rate.

Certainly, the mathematical_formulation of this model cffers noc
grounds for criticism, but the assumptions implicit in the use of certalin
technical coefficients are open to queé%ion. For example, it is assumed
that the number of pefsons with secondary educaticn and also with higher
education is proporticnal te the volume of production in the same time
periods Such an assumption is based upon judgment Dure and. simple. Likewise,
the coefficients expressing teacher-student ratios are based upoen rather'
guestionable assumptions, those actually used being derived from United
States experience. Depending upon one's judgment, of course, coefficients
derived from other countries could be used, or perhaps they might even

be artificially constructed.

Another 1mp11ed assumption in the Tinbergen-Correa model is
that in the present situation the numbex of persons with secondary and
higher education is the current number for the existing level of aggrega=
ted production. In practice; however, there are usually acute shortages i
or even sizeable surpluses. Moresover, implicitly this model assumes that

technology and productivity ix sthe time period remain constant, and it thus
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completely overlooks what offect such factors might have on required
oocupatlons and hence required educational qualifications. Finallyy the
model as psa@sently developed draws no distinction between types of educa=-
tion (technical or academic)j; makes no allowance for qualitative imbalances
in school curricula, and fails to distinguish between the major econopéo

sector of the economy.

In conclusion, the practical use of the Tinbergen-Correa model,

as well as other approaches, depends upon the validity of the assumptions
made with respect to empirical facts., To the extent that empirical evidence
is unavailable, one must make judgments. Thus this model, although giving
the appearance of methodological precision, is actually no less oependent
upon guess-work than any other approach. To be sure, whenh empirical evi-
dence becomes availab}eg the assumptions regarding-the technical coeffi=
cients may be ohenged accordingly. Likewise, the medelcan and should be
expanded to include other variables such as increases in productivity,

and with refinements it could be used to make estimates for educated man-
power by occupation and by sector. But at present, it provides no substitute
for the use of experienced judgment, and is no more objective than any

other approach.

Before proceedlng to outline some of my own suggestions on mel™o-
dology, it may be useful to summarize my views on the existing methodology.

First, there is confusion about the concept of estimating future

needs. Is the aim to make forecasts to construct progectlons, or to esta—
blish targets? The distinction is 1mpor,ang. In the modern world, it is
really 1mp0551ble to predict-what is going to happen in particular countries
or regions, regardless of the techniques which may be employed. Here I find

myself in agreement with Beckerman who has saids
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People who believe that economists should be capable —=- provided
they are smart énough and provided they equip themselves with the
necessary gadgets, such as inpﬁt—output tables, demand functions,
intra-firm comparisons, field surveys, etc. =— really to foretell
the future are, to my mind, in the same category as members of
ancient tribes who attributed similar powers to their witch

doctors .

Projections, of.course, are different from forecasts. They ¢
express the'iogical consequences of assumed courses of action. They are
helpful in determining what needs to be done if certain objectives are to
be attained, or perhaps what will happen anyway if certain objectives are
in_fact achieved, Targets, on the other hand, are operational ~direction
indicators based upon projections and reascnable judgments., The methodology
of manpower analysis would be greatly improved if both the concept and
the term "forecast™ were discarded; and if analysis would indicate clearly

when they are making projections or setting targets.

Second, the purposes of manpowér estimates are too narrowly
conceived. Most projection or target-setting exercises aim only at esti-
mates of requirements for formal education. This-is important,but forward
estimates of human resource development needs should be designed also to
identify on-the-=job training needs, required changes in the structure of
incentives, and measures for better utilization of high~level manpower 3
In this respect, the Tinbergen-Correa model, which ignores the estimate
of occupational requirements, is particularly unsatisfactory; Human resource
development should never be equated exclusively with formal education
development, and any methodology which assumes that they are in inhkerently

deficient,
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Third, the validity of all the various approaches depends in

the final analysis upon the judgment exércised in making assumptions,

Empirical evidence upon which to make really objective findings is not
now available, nor is it likely to be in the future. The develoPmenf.of
mathematical models, though useful in ‘giving_a‘syéﬁématig‘view ofjgbssi—
ble reélationships, will not itself bring about greater accuracy or preci-

sion in fTorward estimates,

Fourth, in practice most manpower analysis agree that it is
necessary to combine different approaches. For example, the so—called
"social objectiées approach" which stresses enrollment ratios aﬁd bomga—
risons between countries can be combined with the "manpower requirements"

method which establishes a relationship between education and economic

progress.And similarly the use ©f mathematical modelsz is appropriate if
one is clear about what he should solve for as well as abkout the range of

the assumptions he is making,

Fifthy once the task of estimating fufure requirements is com-

pleted, the problems of determining the costs of expansion of educationc?

methodologies for estimation are reasonably clear=cut, and realistic

assumptions are more easily made,

_ Finally, as suggested earlier, the mejor problems of human
resource analysis are conceptual; They involve the purposes of manpower
éstiﬁates, the scope of zssessments, and the relevancy of qualitative as
well as quantitative déta, The problems of methodeclogy, particularly

those requiring judgment in making assumptions, are far from solved, but
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progress here would be more rapid if, there were less confusion about

concepts.

The lack of empirical data, though admittedly a problem, is
not a major roadblock. The development of clear concepts and systematic
methodology will ultimately determine the kind of empirical data which is
most relevant, and thus perhaps forestall the collection of facts and .’
flgures for which there would be little use. In any case, the present dearth
of statistical data provides no execuse for failure to develop sharper

concepts and more systematic methods of analysis.

¢, THE TARGET-SETTING APPROACH

In estimating forward requirements for manpower, the purposes
of human resource development must be clearly understood. Without some
kind of normative rational: , any exercise in estimating future needs is
futile., Thus the first principle in the analysis of manpower requirements
is that goals be specified, This is clearly a conceptual matter. Let us

start with the premlse that, in itself, an educated, skilled, and reasona-
bly healthy population is an essential condition for economic growth, but

at the same time it is an end in jtself. There is no reason to belive that
the people of the free world place a higher value on an increase inm matere
jal wealth than on an increase in health, the expansion of educational
opportunities, and the opportunity for self-development of théir innate

capacities, They want all of these things, and more.

In more specific terms, the goals of a society are often expre=
ssed by its leaders, sometimes with or without the concensus of the popu=
lation, For example; the leaders of a newly developing country may propose

goals such as the followings land reform and improvements in agriculbural
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production, universal primary education, rapid industrialization, a posi-
tion of leadership in the struggle for independenée against neo-colonialism,
the rapid réplacement of expartiates in high positions by local national
citizens, a huge'power and irrigation dam, a steel mill, a television net-
ﬁork, an international airline, or an impressive university of- spectacular
architectural design. Some of these goals are economic, some political,
some cultural, and other predominately status symbols. The advanced coun=
tries, likewise, have a mixed bag of goals., They may- seek expansion of
industry and trade,. full employment, expansion of higher education, accele=
ration of basic and applied resarch, armed forces capable of defense from
any enemy, more opportunity for cultural creativity, or the prestige of
sending a man to the moon, To achieve any or all of these goals, high=level
manpower is required, And, it would be very difficult for any country to
attempt to make a shapp distinction between the human resources required
for economic goals and those required for social, political, or cultural

ends.

The manpower planner thus has a difficult problem. In assessing
the nature of geals in a particular country, he is aware that some are
openly stated, some are simply implied, and others may appear to him to be
frivolous or caricious. He must some-how select those which the available
evidence indicates are most important and most generally accepted. And he
must check the legitimacy of his selections with opinion leaders, politie
cians, statesmen and others. Obviously, however, if all goals were to be
attained within a short time, the costs of developing the required human
resources would be beyond the means of any country. Consequently, both goals
and requireménts may need to be reasessed, and priorities have to be deter-

mined by the country's responsible leaders.

The second principle is that major reliance should be palced

on making reasonable comparisons both within an economy and with other



countries, In modern times, most nations tend to formulate their economic,
social, and-polﬁtieal goals by comparing'themselves with other countries.
They may seek to follew good examples set by others; they may be intent on
following divergent path from a certain country; or they may wish to avoid
particular mistakes which others have made. With twentieth century means
of travel and communication, it is almost impossible for a country %o
escape such comparisons., Similarly, the propensity is strong to compare
one region of a country with amother, For example, edﬁcational goals in
many countries are based on the idea that the most backward regions shou1d§
in the future, be broﬁght up to the present average standard, or that the
general average should be brought up to the standard of the presently most

advanced region,

The third principle is that in estimating future regquirement

the human rescurce planner should concentrate on setting targets rather

than on making foracasts. The purpose of target-setting is not to make a
predigtion of what will take palces nor is it to make projections on the
basis of limited @ssumption of attainment of cne or two specific cbjectives.

Its purpese is rather to influence the future course of development. A

indicates a direction for action. Its precise quantitative dimension is far
less important than its function of indiecating the direction af zetivisy for

achievement of specified goals,

If one is elear that he is engaged in a target-setting exercise,

no apologies need to be made for basing estimates where necessary on judg-
ment. OFf course, the data, the assumptions, the projections, and the com-
parisons on which the judgments are based should be elearly indicated, The
target should establish a correct diréction for policy, but its location

ought to be changed as better judgments are possible, If appropriate, a
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range of targets based upon alternate assumptions may be presented; But
in setting targets, the main concern is to establlsh a course of’action,
even if this must be tentative or prellmlnary. A
A fourth prindiple is that requirement for human resource‘deve-
lopment be comprehensive. It is not enough to establish a single target
for all fromal education., The closely associated targets for on-the-job
training, for changing the structure of incentives, for importing expat=
rinte manpower, for better utilization of skills, and for creating adeu
quate employment opportunity should be established along with educatlonal
. targets, The assessment of human resoruce development "in pieces" is
perhaps the greatest single deficiency of the manpower and educational
surveys which have been conducted in the past. And this deficiency, in=
cidentally, is responsible for-much of the difficulty experienced in the
integration of human resource planning with general palnning for

development,

Within the context ‘of the four ' conceptual principles stated
above, the problems of methodology come into sharper focus. Among the
more important are the following: the sensitivity of estimates; relation-
ships of occupations to education, the making of compariSons; the const-

ruction of "multipliers,”™ and the interpretation of "shortfalls,"”

The sensitivity of long-range estimates of manpower requirements
is governed largely by-the-analysis of the present situation. The occupa=
tional categories, the sectors chosen for analysis; and the problem areas
which are identified constitute the base 11nes for construction of long-
range targets. If detailed breakdowns of sectors and occupatlons are
desired (i.e., if great sensitivity in analysis is "thought to be 1mportant),
then the survey of the persent situation must be designed accordingly;
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Tt is neither necessary nor desirable to estimate needs for

a large number of specialized occupations, In dynamic economies there is

a great amount of movement from one occupation to anothery and the needs
for specialized skills are apt to fluctuate rather sharply. It is necessary,
of course, to calculate the numbers of persons who should have a secondary
or higher education or its equivalent, and here a distinction needs to be
made between technical and general education, It is not necessary, however,
to distinguish occupations requiring very specific training, particularly
if much of this training can be "acquired on the job; A few examples will
serve as illustrations, Certainly, there is no need to calcﬁlate separately
the long=run needs for carpenters, painters,fitters, welders, and so.forth.
A general estimate for highly skilled craftsmen is sufficient. In the sub=
professional categories, principal foremen and technicians in industry may
be lumped together, .as can nurses and other medical technicians, But, in
the higher administrativse and professional categories, more distinctions
are required. For example, separate estimates are desirable for doctors,
selentists, and. engineers, and if. possible the major branches of science
and the major branches of engineering (mechanical, civil, electrical, and
industrial)should be distingudsghed. In the managerial and admlnlstrative
category, a distinction must be made between executives in fairly large

and complicated eszabllshmenbs and the manager-proprietors of small family
businesses. And finally, the requirements for teachers at the three levels
of education should be estimated, with @ further designatiocn, if p0551b1e,
of those needed for the teaching of technical and scientific subjects,

In practice, it is very difficult to get reliable information even on the
limited range of occupatiocns mentioned above, so that in most cases one is

forced to use broader occupational categoriess,

The conversion of occupaticnal requirements into educational
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requirements is one of the most perplexing problems inh manpower analysis.

As we have seen, Parnes made a threefold classification of occupations
based on various levels of education or their equivalents. Parnes further
points out, quite correctly, that estimates of educational requirements
cannot be made mechanically on the basis of the total numbers in each
classification. It is necessary to make assumptions, in Class A for example,
about the proportions of persons in each group who should be expected to
have completed a university education or an advanced teacher's college
course, and the proportion who méy be expected to fall into this group

because of having "equivalent" qualifications,

Except in the case of a few professions, there is no precise
relationship between occupations and educational background. One cannot
be sure whether an administrator or manager must have a university educa-
tion. In many African countries most elementary school teachers have only
a primary education, whereas in the advanced countries they require com-
pletion of some form of higher educatione Presumably, skilled craftsmen
need a second-level education, yet ﬁetrcleum& companies have demonstrated
that men who are hardly literate can be trained as painters, carpenters,
or welders in less than a year. As indicated already, the supply of educa-
ted manpower determines in part the demand also. In similar activities,
an advanced country will absorb many more highly educated pérsoﬁg*thﬁﬁ an
underdeveloped country. And in less developed countries, certain production
processes can be designed to utilize effectively persons with very limited

education.

Obviously, then the assumptions about the relationship of occupa=
tions to educational levels will differ from country to country. And here
again the manpower analyst must rely on judgement rather than on precise

data. His estimate may have to be provisional, or even arbitrary. And this
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perhaps in fortunate, because it underlines the necessity for examining
on~-the-=job training and other means of human capital formation, and demon-
strates clearly the dangers of equating human resource development exclusi=-

vely with the expansion of formal education.

The importance of using inter- and intra-country comparisions
to set targets has already been stressed. There are, of course; many
problems involved in making both inter-country comparisgns as well as
regional comparisons within a country; For example, it may be argued that
an inter-country comparison is not appropriate unless the social and
cultural conditions in the two countries are indentical and unless the
country with which the comparison is made has satisfactorily met its
requirements. This is not so, In the first pléce, comparisons between
countries are best made a sector-by-sector basis. One compares not entire
countries but rather agriéultural sectors, industrial sectors, or educa-
tion sectors. Secondly, it is not necessary to assume that manpower require-
ments have been met satisfactorily in the country of comparison; For
example, Lf Country B which is mdfe advanced has three times the proportion
of engineers in its industrial labor force as Country A and still is short
of engineers. this fact indicates that Country A may need to increase its‘
proportion of engineers more than three times to satisfactorily attain a
comparable level of industrial development. Or, if Gountry B has an over-
supply of engingers, thén Country A might lower its estimated requirements
accordingly; The same is true in the case of intra-country comparisons
between regions, The advanced region does not necessariiy egatablish the
desired target for the less advanced regions, The essential point here is
that the process is one of comparison of manpower problems as related %o
sectors at different stages of development; And, as a general rule it is

wise to assume that no country has solved its problems in a completely

satisfactory waye
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One of the outcomes of the comparative approach is the construc-
tion of multipliers or ratios from which to construct forward targets.
In order to illustrate this point, let us take a somewhat oversimplified
example, Assume that a comparison between two countries, A and B, shows

the following:

Country A Country B
Number of persons with secondary
education or more per 10,000
population ' 25 250
NP per capita in U.S. dollars g, 100 g 500

Now ifwe .also assume that there is a high correlation between GNP and
stock of manpower with secondary education, we could say that a tenfold
increase in educated manpower might be necessary for Country A to have a
fivefold increase in GNP, The ratio of increase in educated manpower to
the increase in GNP, therefore, is 2:1. We may turn the example around,
of course, and assume that Country A would have to increase its GNP by
five times if it hoped to increase its stock of educated mapower by 10
times. In any case, the 2:1 ratio could be used to make an initial esti-

mate of future requirements for persons with secondary education or more.

In practice multipliers or ratios can be calculated for par-
ticular occupational categories and for particular sectors. Adjustments
are made to take care of existing shortages or surpluses in each country.
And, the ratios may be constructed after making comparisons not with just
one but with several countries. These and many more refinements can be
used in a comprehensive assessment. It is important to remember, however,

that multipliers or ratios should not be used to forecast manpower
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requirements in the future. They are a means only of establishing targets
which indicate an approximately correct direction for action and a general
order of magnitude of required effort. Nor should one forget that the

ratios are based upon assumptions rather than upon proven relationshipse.

Finally, we come to the significance of the "shorifall.," Most
surveys compare estimates of requirements for various categories of manpower
with the anticipated output of the educational system as currently projected.
The difference between estimate demand and expected supply is usually called
the "shortfall," and targets are then suggested for expanding educational
facidities to close the gap. However, the planner should never assume thatb
this gap must be closed merely by expanding educational facilities. He
should first explore the extent to which some of the requirements can be
met by training on the jdh;; by providing night-school classes for those
already employed; by the féﬁporary importation of skilled foreigners, or
by improving the organization of work in order to utilize manpower more
efficiently., Indeed, one of his principal tasks is the examinatien of
alternative splutions of human resource problems, and in the end to weave
them into a bread strategy of human resource development,.
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D. Conclusion

The estimation of long-range human resource requirements is a
difficult but absolutely indispensable step in planning for social and
economic development., Because this is a new field of interest, the concepts
and methodologies of making forward estimates are not clearly formulated,
Yet there is no reason to conclude that estimating manpower requirements
is a less accurate and rigorous process than estimating the future needs
for other resources. All forward estimates must be based upon assumptions,
and they are accurate only to the extent that the assumptions are intelli-

gently made,

The target-setting concept, rather than that of forecasting, is
the more appropriate one for making long~term manpower estimatzs. And
because most nations tend to formulate their goals for developme .; by
making comparisons with other countries, comparative analysis should cons-
titute the core of the methodology for setting human resource development

targets,

The targets, together with the policy measure selected to
approach them, constitute the strategy of human resource development. And
this strategy, in turn, should become part of a country's general paln

for economic and social development.,
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Footnotes.

e v g e ey

1., This paper does not attempt to describe in easy steps the
procedure for making manpower sSurveysS. For this purpose, some excellent

handbooks are available, and more are likely to appear in the future.

For example, see the following:

(a) The Forecasting of Manpower Requirements, prepared by the

Bureau of Labor statistice of the U.S. Depattment of Labox
for the Agency for International Development, ¥LSs Department

of State, Washington, February 1962 (wimeographed).

(b) Herbert S. Parnes, Forecasting Bducational Needs for Economic

and Soclal Development, the Mediterranean Regional PTOJECu,

Organization for Economic Cooperation and Development, Paris,

October 1962,

2. For a good description of this process, see Parnes, OE; Citsg

Section II.

3, Parnes, ibid.,, Appendix B. PP. 7?—8?; An alternative approach,
using six occupational ‘levels with educational requirements, has been used
by the French Manpower Committee, Raymond Piognant, "France" in the Plan=’

ning of Education in Relation to Economic Growth, papers presented at

Policy Conference on Economic Growth and Investment in Education,papt Iv,
Washington, 16th-20th October, 1961, Organlzatlon for Economic Coopera=-
tion and Development, Paris, February 1962, PP, 19-20,
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Seven occupational-educational requirements categories are
used in Czechoslovakian manpower planning. Jan Auerhan, "Problems of Fore-
casting of Skilled Manpower Requirements, "mimeographed paper at Regional
Seminar on Problems of Planniug the Labour Force and its Employment, Cairo,
11-22 March, 1963 (organized jointly by the International Institute of

Labour Studies, Geneva, and the Institute of National Planning, Cairo);

, Note the references. already cited on handbooks or manuals.
B; the middle of 1962, a sizeable number of manpower surveys had been
made by experts from I10, USAID, the Ford Foundation, and other organiza=
tions providing technical assistance in this field; Many others are planned
or in process, Although aétual publications setting forth methodological
procedures are few, those persons who have made surveys can and do instruct
others in the techniques involved, See also papers submitted to the United
Nations Conference on the Application of Science and Technclogy for thé
Benefit of the Less Developed Areas, Geneva, 1963. (Section B-Z: Techniques

of Manpower Assessment and their Implicétions).

5, See Harold Goldstein, "Methods of Forecasting Demand for anc
supply of Scientists and Engineers," OEEC,STP (58) 1, June 1958 (mimeogra=
phed) for description of this and other methods of projections in Europear
countries. Also see, Forecasting Manpower Needs for the Age of Science,

mnn

OECD, Paris, 1960, $.0. Doos, "Forecasting Manpower Requirements by Occupe=-

tional Categories," prepared for Training Course for Human Resource Stra-
tegists, Frascati, Italy, 1962, Directorate of Scientific Affairs, OECD,

Paris (mimeographed); and National Science Fouhdation, The Long Range Demend

for Scientific and Technical Personnel, A Methodological Study, Washingtor,
1961,

6. See, Parnes, op. cit., and also Wilfred Beckerman, "Methodo-. -
logy for Projection of Educational Requirements," Mediterranean Regional
(STP-22), Directorate for Scientific Affairs, OECD, Paris, 1962 (aimeog-

raphed).
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7This is a cooperative education palnning effort by Turkey,
Greece, Yugoslavia, Italy, Spain and Portugal, which was organized by the
Office of Scientific and Technical Personnel of the Organization for Econo-

mic Co-operation and Development (OECD) .

8, For example, A Puerto Rican manpower survey made in 1957

assumed that industrial productivity in that country would rise by 1975 to
the level of the United States in 1950, and that parallel occupation groups .

should have equivalent educational requirements,

The survey of manpower and education requlrements in Italy made
its productivity calculation (except for agricudture) by assuming that in
1975 product1v1ty would reach that attained by France in 1960,

For further discussion of problems of productivity assumptions
see Parnes, Op. Citep, and Michel Debeauvais, "Methods of Forecasting Long-
Term Manpower Needs," paper prepared for Training Course for Human Resource

Strategists, Frascati, Italy, 1962, OECD, Paris.

9, See Parnes, op. cit., and Beckerman, OR. cite

10, Tinbergen, J.,"Quantitative Adaptation of Education“to Accelera-
ted Growth," paper prepared for Training Course for Human Resource Strate-

gists, Frascati, Italy, 1962, Directorate for Scientific Affairs, OECD,

Paris (mimeographed).

11, W. Beckerman, "Long-Term Projections of National Incomeg"
lecutre for the Training Course for Human Resource Strategists, Frascati,
September,1962, Available through OECD, Directorate of Scientific Affairs,

Paris.






