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Preface 

The interest in manpower planning and forecasting dates back more than half a 
century in certain Eastern countries, to after World W a r II in Western nations, 
and to about a quarter of a century in the Third World. International interest in 
the subject was perhaps at its highest in the 1960s, with the establishment of the 
Mediterranean Regional Project by the O E C D . The last two decades have 
witnessed an unprecedented commitment to manpower-development plan
ning, not only by national officials, but also a m o n g researchers and technical-
assistance or international funding agencies. Most especially, there is a growing 
concern in developing countries to tailor the growth of their technical-secon
dary and higher education to the needs of the economy and to the labour 
market's capacity to absorb the educational system's output. 

Recognizing this need expressed by Third-World planners and decision
makers, the International Institute for Educational Planning decided to launch 
a project on manpower-forecasting in the framework of its 1978-83 M e d i u m -
Term Plan. This was one of several studies in a broader research programme 
aimed at studying the relationship between the educational system, the world 
of work and the labour market—the other projects being on tracer studies and 
employer/employee surveys. 

The project 'Evaluation of M a n p o w e r Forecasts' was initiated by m y prede
cessor Michel Debeauvais, with the close collaboration of George Psachar-
opoulos (then at the London School of Economics) and some of the profession
al staff. At first the objective of the study was to ex-post-evahiate forecasts 
actually m a d e in different countries over a certain number of years, by compar
ing them with observed patterns of educational and occupational structures as 
given in recent censuses and specific manpower studies. 

After the stage of preliminary work, involving data-gathering and analysis 
and the preparation of an introductory document (Part O n e of this volume), a 
two-day workshop was organized in M a y 1981 on 'Forecasting Methods for 
Skilled-Manpower Needs'. M o r e than thirty experts met in Paris to discuss 
methodological and theoretical developments of the field during the last ten 
years or so. Several participants felt that the accumulated experience and 
materials m a d e it possible to carry the exercise one step further, namely to 
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assess manpower-forecasting methods. It was then decided to hold a second 
workshop in Paris in September 1982 which would be based on concrete case-
studies. 

M a n p o w e r experts and practitioners of different countries were asked to 
contribute papers which would describe and analyse their national experiences 
in the field of skilled-labour forecasting. The specific objectives expected of 
each monograph were to review past and recent manpower-forecasting activi
ties in the given country, to compare them with available labour-force struc
tures, and to analyse the main factors which might explain any discrepancies 
between forecasts and actual changes observed in the labour-force structures. 

While the ambition to hold 'ex-post' comparisons between manpower fore
casts made some years ago and actual labour-market behaviour analyses was 
not fully realized, it can be said that the seminar clearly showed the unreason
able expectations which can be held w h e n conducting manpower projections in 
countries without established quantitative 'horizons'. It also brought out 
unambiguously the impossibility of forecasting accurately the behavioural 
changes in the absorptive capacity of labour markets and in the social d e m a n d 
for education. 

Eleven of the papers discussed at the September 1982 meeting are presented 
in this volume. They describe manpower-forecasting activities in Egypt, 
France, the Federal Republic of Germany, Hungary, India, the Ivory Coast, 
Poland, Tanzania, the U S S R , the United Kingdom and the United States. In 
addition, a paper on forecasting methods in Austria and the Federal Republic 
of Germany has been published separately in the series of H E P Seminar 
Papers. It is hoped that this collection of case studies will provide manpower 
and education planners, especially those in the Third-World countries, with 
new perspectives and attitudes towards manpower forecasting. 

The choice and presentation of the facts in this volume, as well as the 
opinions expressed therein, are the responsibility of the various authors, and 
do not necessarily reflect the views of Unesco or of the H E P . 

W e are pleased to express our gratitude to the Swedish International 
Development Agency ( S I D A ) , the Royal Ministry of Foreign Affairs of Nor
way and the Department of Foreign Affairs of Ireland, whose voluntary 
financial support to the work of the IIEP contributed to the organization of the 
seminars. 

Sylvain Lourié 
Director, IIEP 
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Forecasting the needs 
for qualified manpower : 
towards an evaluation 

Michel Debeauvais 
University of Paris—VIII 

George Psacharopoulos 
London School of Economics 

I. Introduction 

The activity of qualified-manpower forecasting continues to be strong the 
world over. A n increasing number of countries, especially from the low-income 
group, are preparing manpower forecasts by occupation and educational 
requirements in the framework of their development plans; in addition, 
international organizations such as Unesco, I L O and the World Bank are 
requested to provide assistance in this field. Local research teams within the 
Ministries of Labour and/or Education are requested to prepare quantified 
statements on the likely or desired future structure of the labour force by skill 
level. Frequently, such documents contain explicit policy recommendations on 
h o w to produce the numbers of desired personnel within the time-horizon of 
the plan by regulating the expansion of the various parts of the educational 
system. 

This kind of activity continues, in spite of some severe adverse criticisms that 
have been increasingly raised against it in the past by the majority of econom
ists. A number of questions arise, then: were these past critiques wrong or 
simply non-persuasive? H a s perhaps the art of manpower-forecasting 
improved by learning from past experience ? C a n the new data m a d e available 
during the last decade (from an additional round of censuses and special 
surveys) throw any additional light on the validity of manpower forecasts ? Can 
the n e w data be used in learning about the links between the economy, the 
labour market and the school system? 

The main purpose of this project is to re-open the manpower-forecasting 
debate in the light of theoretical and empirical developments over the last ten 
years. W e feel the time is n o w mature for another evaluation of the kind that 
took place after the first wave of manpower forecasting during the 1960s and 
the early 1970s (see O E C D , 1967 ; A h a m a d and Blaug, 1973). W e also feel that 
the accumulated experience and material permits the evaluation exercise to be 
carried one stage further, namely to assess manpower-forecasting methods. 

At the outset, w e would like to draw a sharp distinction between the three 
kinds of actors that are involved in manpower forecasting : 

11 
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(a)The professional economist, perhaps the 'academic', w h o seeks rigour and 
theoretical backing in m a n p o w e r planning. 

(b)The practitioner, w h o must provide a relevant data base to the decision
making process and describe the implications of the policy options. 

(c)The policy-maker, w h o actually decides on the allocation of funds, rates of 
expansion of the various parts of the educational system, selective admission 
measures, etc. 

Although this project appears to be focusing on professional-economic con
siderations (actor (a) above), w e are fully aware of the needs of actors (b) and 
(c), and of the pressures and constraints under which they have to operate. 

This paper is written as the first building-block of a research project. It 
contains a brief summary of past attempts to evaluate m a n p o w e r forecasting, 
results of these attempts, the reasons w h y manpower-forecasting activity con
tinues unabated, key theoretical considerations, and a description of the newly 
available material. 

O n e reason for the timing of this project is that the background and 
circumstances within which manpower forecasting takes place have consider
ably changed in the last twenty years. The high-level job gap created by the 
departure of expatriates in newly independent states in the sixties—one of the 
major developments that prompted manpower forecasting—no longer exists. 
Although 'localization' of administrative and other top personnel is still a 
policy issue in some countries (mostly in Africa), it is no longer the main 
incentive for the continuing manpower-forecasting activity. 

A second major reason for early manpower-forecasting activity no longer 
exists : concern for bottlenecks in production because of lack of the necessary 
qualified human-resource inputs. Reported shortages in the 1960s gradually 
gave way to labour surpluses and unemployment, including secondary-school 
leavers and university graduates, in the 1970s. 

A third reason for the timing of this project is the development of competing 
methodologies for planning human-resource development. A r e some of these 
alternative methodologies superior to others, and if so in what respect? 

Still another reason is the availability of more detailed data, as compared to 
those available in the 1960s, covering a greater number of countries and 
providing information on s o m e intricate dimensions of the manpower-planning 
activity. The availability of such data also allows testing of the competing 
methodologies. 

T h e project proposed consists of two major entities. First, an evaluation of 
past forecasting activities in the light of actual census data. Second, the use of 
empirical materials, mainly over time, within countries, and to some extent 
comparisons across countries, to investigate the existence of human-resources 
economic-development patterns. 

T o put it differently, w e hope for two clusters of results: one on the 
methodological front (e.g., are some models better than others?) and another 
on the quantitative front (e.g., do any n e w relationships emerge from the 
recently available data?). 

12 
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II. Methodological considerations 

In embarking upon an evaluation of manpower forecasts, it is important to 
have a clear picture of how forecasts are made . Also, one must specify a priori 
the use that is to be m a d e of the comparative census material collected under 
this project. This section is devoted to these two sub-tasks. 

A . A n anatomy of manpower forecasting 

Although a variety of methodologies have been used to derive manpower 
forecasts in different countries, the dominant model is what is known in the 
literature as the 'manpower-requirements' one. Therefore, in what follows w e 
shall go through the different steps of the manpower-forecasting activity on the 
basis of this model, and w e shall relegate to the end the most important 
variants of it. 

A natural starting-point is the methodology used in the O E C D ' s Mediterra
nean Regional Project ( M R P ) (see Parnés, 1962). This is for two reasons: first, 
the M R P provides the most extended number of 'steps' in generating the 
manpower forecasts and, second, the M R P model (or some slight variant of it) 
is the one still used today by a great number of countries. 

The three major steps in manpower forecasting are: (a) projecting the 
demand for educated manpower , (b) projecting the supply of educated m a n 
power, and (c) balancing supply and demand. In what follows, w e mainly 
consider the first step and its main stages, since w e are dealing here with the 
manpower forecasts. 

For expository purposes, let us introduce the following basic symbols : 
P = population 
L = labour force 
X = output 
i = economic sector 
;' = occupation 
k = educational level (or type) 

1. The demand side 

According to the M R P methodology there are five main steps in assessing the 
required number of workers by educational level in the target year of the plan : 
1. Estimating the future level of output (X) or the economic growth rate 

between base and target year. 
2. Estimating the structural transformation of the economy or the distribution 

of G N P by economic sector ( X , / X ) , between base and target year. 
3. Estimating labour productivity by economic sector for the target year, or its 

inverse (L,/X,), and its change between base and target year. 
4. Estimating the occupational structure of the labour force within economic 

sector (LijiLJ for the target year. 
5. Estimating the educational structure of the labour force in given occupa

tions within economic sectors (L,yfc/Ly) for the target year. 

13 
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T o put it symbolically, the 'demand function'1 for educated labour according 
to this approach amounts to : 

L,y*"f 1 X ' X ' X ; ' L , . ' L,y 
It should be noted that the first three steps in generating the manpower 

forecast are part of general economic planning ; hence our concern here is with 
the last two steps, that deal with occupational and educational forecasting. 
However , one should also note that failures in correctly predicting the growth 
rate, the structural transformation of the economy and/or labour productivity 
will adversely affect the accuracy of any resulting manpower forecasts. 

(a) Forecasting the occupational structure (L,). A number of approaches for 
forecasting the occupational structure have been described in the literature. 
These include: 
1. International models. Observe the occupational structure in a country at a 

more advanced level of development and hypothesize that this is the 
desired occupational structure in the country where the forecast is m a d e . 
T w o variants m a y be distinguished, the first using model-country compari
sons, e.g. Puerto Rico utilizing the coefficients of the United States, Italy 
utilizing those of France2 and the second using group-country compari
sons, e.g. parameters estimated from m a n y countries, as in the work of the 
O E C D (1970). 

2. Model-firm comparisons. Observe the occupational structure in the most 
modern or efficient firms and stipulate that this is the desired occupational 
structure to be adopted in the plan. In socialist countries, a 'model firm' is 
the one that uses the latest technology. 

3. Staffing norms. Following consultation of experts or simply the ad hoc 
intuitive insight of the planners, specify certain desired ratios of engineers-
to-technicians, doctors-to-nurses, and so on. This technique is widely used 
in the socialist countries. 

4. Time-series extrapolation. Predict the occupational structure as a simple 
function of time following past trends. 

(This method has been extensively used in French planning). 
5. Sectoral labour-productivity functions. Assume that the occupational struc

ture within the economic sector relates to either the overall labour pro
ductivity in the economy or to labour productivity in this sector. 

L; M M J\U 
1. T h e inverted c o m m a s are due to the fact that this is not a demand function in the economic 

sense of the term, as the price of Li)k (i.e. wages) does not appear in the right-hand side of the 
equation. 

2. This was the case of forecasts anterior to the Mediterranean Regional Report. See for example 
OECD, 1963. 
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These functions have been fitted in the aftermath of the M R P ( O E C D , 
1970) and have been used for actual planning in Iran, India and other 
countries. 

(b) Forecasting the educational structure. There seem to exist two distinct 
classes of methods for expressing the eventual forecast in educational terms : 
those working from occupation to education and those by-passing the 
occupational dimension and producing the forecast directly in terms of educa
tion. T h e first method is the one followed by the M R P and in the majority of 
actual applications. T h e basis of the occupation-to-education translation is a j 
by k matrix, Ljk) sometimes within the economic sector, Lijk. Alternatively, the 
educational content of given occupations is found according to a typical, 
idealized structure (methods followed by French planners). In those exercises 
which by-pass the occupational forecast the educational structure is derived as 
a direct function of labour productivity, 

h = f¡x\ 
L J\Lj 

or from a more general production function where a labour utilization coeffi
cient (b) links output to educated labour, i.e. 

L * = b Y 

This is one of the features of the Tinbergen model (Tinbergen and Bos, 
1965). 

2. The supply side 
A distinction needs to be drawn here between the spontaneous supply of 
educated labour that is the result of social demand, and the planned supply of 
educated labour that is the result of policy. Under the 'supply side' heading w e 
m e a n here the non-planned creation of educated labour, whereas policy adjust
ments are examined in section 3 below. 

Supply projections in this sense involve three basic steps : 
1. Population projections by school age-groups. These projections take place 

according to any standard demographic model or, at the crudest, they are 
simple time extrapolations. 

2. Assessing the number of graduates by educational level. This takes place 
according to the standard social-demand model, namely school-level-spe
cific transition probabilities are applied to the base population cohorts and 
these are followed through time until the students leave the educational 
system (see Stone, 1965). 

3. Finding the labour-force participants. This is achieved by simply applying 
sex-age-educational level specific labour-force participation rates to the 
graduates generated in the previous step. 

3. Balancing supply to demand 
O f course it would be a matter of extreme coincidence if the demand for 
qualified manpower generated in step 1 exactly matched the spontaneous 
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supply assessed in step 2. For this reason, a final step involves an adjustment to 
equate supply to demand. 

Final adjustment to equate supply to demand, step 3 

F I G U R E 1. The three basic steps in manpower forecasting 

This adjustment is usually done in two ways that are not mutually exclusive and 
take place more or less simultaneously. If L,-,* as assessed from the d e m a n d side 
is very different from Lijk as assessed from the supply side, the most likely 
reaction of the manpower planner is to go back to the drawing-board and revise 
one or more of the key assumptions used in steps 1 and/or 2 above. For 
example, the planner might realize that on the demand side he has been too 
optimistic about future labour productivity and on the supply side too pessimis
tic regarding labour-force participation. By using other parameters than those 
assumed originally he can reconcile a great deal of the discrepancy between 
future supply and demand. If reconciliation is not realistic, policy action will be 
required in the sense of identifying manpower gaps (or surpluses) not likely to 
be covered automatically by spontaneous supply and arranging for the output 
of given schools to be such as to equate supply to demand at the target year of 
the plan. 

B . Other manpower-planning models 

W h a t has been described above is the core of the c o m m o n practice. W e 
estimate that 90 per cent of manpower-planning activity around the world 
today follows this core. However, there exist m a n y variants of this basic 
methodology and models that depart completely from it. Below is a list of such 
models or variants. 

(a) The Tinbergen model (Tinbergen and Bos, 1965). This departs from the 
basic M R P model in the sense that while it examines the path of enrolments 
from the base year to the target year of the plan, it also pays special attention to 
the required number of teachers throughout the period of the plan, it neglects 
primary-education enrolments, and the solution by-passes occupational fore
casts and goes straight to educational requirements. The relationships between 
educated manpower and output are expressed in an absolute (rather than 
proportionate) way, which creates problems in international comparisons of 
countries of different sizes. 
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(b) The input-output model (Psacharopoulos, 1973a). This departs from the 
basic M R P model in the sense that it deals with gross production (rather than 
value added) and exploits the inter-industry goods flows in the economy. This 
is a technique that is used extensively in socialist countries, but also in the West 
(as in one stage of the elaboration of the French Plan). 

(c) T h e rate-of-return mode l (Psacharopoulos, 1973b). This model departs 
completely from the M R P methodology and does not stipulate exact 'require
ments' of educated labour. Instead it gives a signal towards the expansion or 
contraction of the output of given types of schools. It also takes into account 
the costs of producing a given n u m b e r of graduates. 

Other 'signalling' models are those based o n the m o v e m e n t of relative wages 
or the unemployment rate of graduates of different fields. T h e y simply amount 
to recommending cautious expansion of enrolments in schools or faculties 
associated with rising salaries or high labour-market-absorption rates. Since 
these models d o not explicitly take the cost of education into account, they 
could be considered as reduced cost-benefit models. 

(d) Linear-programming models. This is a rather misleading label, as linear 
programming refers to a mathematical technique rather than being a m a n 
power-planning model in its o w n right. Thus, linear programming has been 
used within the cost-benefit framework to generate shadow prices of labour of 
different kinds (Psacharopoulos, 1970), and an optimal level of enrolments in 
different school types (Bowles, 1969). M o r e than one author has used this 
mathematical technique in order to provide a synthesis of selected features of 
rate of return and crude manpower forecasting 'à la M R P ' (Adelman, 1966; 
Psacharopoulos, 1979). 

(e) Social-demand models. These definitely belong to a class of their o w n , 
since they are not concerned with the provision of certain numbers of educated 
manpower. Instead, they attempt to accommodate the demand for school places 
as expressed by the students and their families ( H . M . S . O . , 1963). Such models 
are more applicable to the lower levels of education and to advanced countries 
that can afford to satisfy social demand without worrying about manpower 
shortages. However, recent surpluses of university graduates, together with 
increasing costs, have led countries that pioneered in social-demand satisfac
tion (e.g., the United Kingdom) to impose 'cuts'. 

(f) Labour absorption. This 'method' cuts across the efficiency and social-
d e m a n d oriented models. T h e method simply amounts to generating the kind 
of educational output that will be most easily absorbed by the economy. Such a 
technique is used in m a n y developing and developed countries (e.g. in the 
Federal Republic of G e r m a n y ) . O n e possible shortcoming of this method is 
that it might be myopic in the sense of putting too m u c h emphasis on the 
current employment status of young graduates, thus obstructing them from 
their lifetime contribution to economic life. 
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(g) Socialist countries. Mention has been m a d e earlier in this paper of models 
of manpower-planning techniques used in socialist countries. Leontiefs fixed 
input-output model has certainly been more appropriate in these countries, as 
an initial assumption can be m a d e regarding the inflexibility of prices and, 
especially, of relative wages. However , an efficiency-minded country, no mat
ter whether it belongs to the East or to the West, cannot long avoid the price 
test. This price test is done in the West by means of explicit prices as observed 
in the market. In socialist countries it can take the form of shadow pricing to 
enable planners to assess the intrinsic value of the inputs and hence accordingly 
allocate the scarce resources to the most efficient types of training. 

III. T h e utilization of newly collected material 

Material collected for this project can be classified in two categories : plans and 
facts. T h e latter can be used for two purposes: first, in order to ex-post-
evaluate the plans and second, in order to conduct comparative analyses within 
and across countries. 

A . Plans 

In scanning a large number of country plans w e can observe three items : 
1. Forecasts of the educational and/or occupational structure of the labour 

force at some point in the future (T), using data from the present (t) and/or 
from some years back in the past (x). O u r timing symbolism is: 

T t T 

f T t 
Year in the past present plan horizon 
(since data are (when plan was (target year) 
used in the forecast) elaborated) 

2. The methodology used in deriving the above forecast. 
3. The key assumptions used in generating the forecast. 

B . Facts 

These refer to the actual value of the parameters w e are interested in, rather 
than to their assumed or predicted value. Hence, the information will mainly 
c o m e from censuses or special surveys. Sometimes the plan document itself is 
used, to the extent that it contains actual distributions of the labour force by 
educational level some years in the past. M o r e specifically, w e are looking at 
the following variables, using census material for the years 1950, 1960 and 
1970, and other material, depending on its availability, for other years. 
1. The occupational and educational structure of the labour force, i.e. L ; and 

L f c in the first instance and within economic sectors (L,y, L , J whenever 
possible, recording elements of the occupational-educational matrix (Ljk) 
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at different points in time. T h e information is stored in absolute numbers 
and as a percentage of the total labour force for over-time and across-
country comparisons: 

—occupation (j) and economic sector (i) at the one-digit level, and 
—education (k) at the illiterate, primary, secondary, university level. 

2. Output, as measured by value added by economic sector, X,-. T h e changing 
distribution of X , over time is a major element of manpower forecasting. 

3. Average labour productivity, - or any partial combination of the subscripts 

depending upon data availability. This information will be derived by 
simple division from items 1 and 2 above. 

4. The rate of growth of output of the whole economy (gj and/or of particular 
economic sectors (gxi). 

5. The level of wages and their evolution by occupation and/or education (W,-,*). 
This information is important for checking the influence of supply effects 
on the structure of wages and also for providing 'signals' on the future 
structure of the labour force. 

6. The population structure by educational level (Pk). This is an inferior substi
tute for the labour force by educational level (LJ and will be used only in 
cases where labour-force statistics are not available. 

7. Student enrolments at the different levels of education (SJ, as a flow-
information according to which the eventual skilled-labour-force stock is 
created.x 

C. T h e use of the material 

T h e most obvious use of the factual material is to check the accuracy of the 
plans. However, the evaluation procedure is not as straightforward as it 
appears to be, and later in this paper w e have devoted a short methodological 
section to it. 

T h e next and perhaps more important use of the material is in trying to 
explain the reasons w h y some manpower forecasts were off target. Fcr exam
ple, was it a matter of an optimistic labour-productivity assumption or a 
pessimistic assumption of the growth in the social demand for education? The 
material collected from census and special-survey data will enable us to con
duct a post mortem of manpower in a large number of countries, so as to learn 
from past mistakes. 

However , w e do not plan to restrict ourselves to forecast-realization c o m 
parisons. It is a very long time since a census-based international comparison 
on matters of labour and education has been undertaken and w e feel that the 
addition of a n e w census round (1970) will increase our understanding of some 
of the intricate relationships in this respect (Debeauvais, 1975). Along these 
lines, it might be useful to start again from the M R P expanded 'demand' 

1. Ideally, it would be useful to have also the number of graduates as a flow, but this is a hard-to-
find statistic in s o m e countries. 
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function (see above) and express it in terms of discrete differences between two 
successive census years, i.e. 

ALt„=/[AX,A(|),A(|).A(i),A(^) 

Each variable can be expressed as an average annual rate of growth (g) 
between years t = 0 and t = n, e.g. 

gx = [n V ( X n / X ° ) - 1] . 100 

D . Checking for de facto substitution possibilities 

It is by n o w well known that one of the most crucial assumptions in M R P - t y p e 
manpower-forecasting methodology is that the elasticity of substitution 
between different types of educated manpower is equal to (or near) zero 
(Blaug, 1967). The elasticity of substitution is defined as 

0 = _ d Log (L^/L^j 
d Log ( W „ / W e > 

where k\ and k2 are two kinds of labour, say university graduates and secon
dary-school graduates, and W the level of their wages. 

A number of econometric studies have more or less confirmed the fact that 
the value of this parameter is well above unity (Dougherty, 1972a). At the 
same time, however, the econometric estimation of substitution elasticities has 
been criticized because of the usual aggregate production-function problems. 
A n indirect, non-econometric way of assessing the degree of rigidity of the 
production structure is to compare within a country or across countries the 
changing distribution of educated manpower. The more extensive is the change 
in this distribution, the more de facto substitution possibilities must exist. 

The census material collected in different countries is unique in deriving 
indirect substitution 'estimates' of this type. 

E . Checking for evidence on 'supply effects' 

Another inherent assumption of manpower forecasting is that it is a demand 
model, and that the increase in the social demand for education and the 
resulting larger number of graduates does not influence the labour-utilization 
coefficients. Again, voices have been raised against this extreme position, and 
some evidence has been produced showing that there exist cases where labour-
utilization coefficients are supply-determined (Dougherty, 1972b). The mat
erial collected in this project will allow us to produce additional evidence on 
this controversial topic. For example, the hypotheses that the supply of qual
ified manpower creates (or influences) its o w n demand, and that the education
al structure is mainly supply-determined whereas the occupational structure is 
mainly demand-determined, can be explored in a non-econometric way. A 
comparison of the evolution of the occupational versus the educational struc-
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ture of the labour force could throw s o m e light on this issue. Alternatively, one 
could assess the relative influence of supply and demand forces by decompos
ing the educational-occupational matrix as follows : 

Llk = L . k . L¿* 
' L L ; 

where ? L , * = L * 

Another issue on the supply side is to check the extent to which social-
demand (i.e. private-supply) estimates have been off-the-mark. The results 
might show that it is easier to predict the supply side relative to the d e m a n d 
side. Such a finding (or non-finding) would have interesting implications for 
educational planning. 

IV. O n previous evaluations 

There have been several major evaluations of manpower forecasting in the 
past, and the purpose of this section is to review the main findings. Usually, an 
evaluation starts by setting up a number of criteria so as to be able to judge the 
performance of manpower projections. Therefore, w e first discuss some 
methodological aspects of the evaluation procedure. 

A . T h e methodology of evaluation 

A proposition or statement on the future structure of the labour force by 
educational or skill level can be judged by essentially two means : 
(a) a 'performance test': i.e., a comparison of the forecast to the realization, 

and/or 
(b) an 'assumptions test' : i.e., a test of h o w good or bad were the assumptions 

used in making the forecasts. 
Both kinds of tests have weaknesses. For instance, the eventual performance of 
the forecast can be checked only after the end of the plan period has been 
reached, something that could be anything up to twenty years. At another 
level, if a certain procedure predicts correctly, perhaps there is no point in 
checking the assumptions used in deriving the forecasts.l Similarly, the 
performance (or 'accuracy') test might be considered unfair in cases where the 
conditions on the basis of which the forecasts were derived have not been 
fulfilled. Given the fact that all statements about the future contain a degree of 
uncertainty, the invalidation of a m a n p o w e r forecast because, say, of war or a 
revolution should not be interpreted as the forecast having failed to pass the 
accuracy test. There exists a more subtle way a manpower forecast could be 
checked, by means of a relevance test. This asks what assumptions should have 
appeared or what considerations should have been taken into account while the 

1. This is the famous methodological principle first advanced in economics by Milton Friedman, 
1953. 
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forecast was being m a d e , but were in fact neglected. For example, have the 
planners examined the financial implications of implementing the manpower 
forecast? Although this seems to be an elementary 'relevance' consideration, 
several cases could be cited where manpower forecasts have been m a d e with
out any consideration of costing. 

The above discussion m a y be summarized by making a basic distinction 
between three often confused concepts and by introducing a notation that will 
be used throughout this project. The three concepts are a projection, a fore
cast, and a plan. 

A projection is a more or less mechanical activity, say, referring to the total 
school-age population by some year T (the horizon of the projection) which 
could be a mere function of time, t: 

P T = f(t) 

A forecast is a more demanding activity: a statement about the future is 
m a d e on the assumption that certain conditions will hold. For example, the 
required number of labour (L) by educational level (k) in the target year (T) is 
predicted on the condition that the country's economy will grow at a given rate 
of growth (gx) between the base and the target year, and that the rate of growth 
of enrolments in schools contributing to the supply of educated manpower will 
be gk: 

Lkl = f(t\gx, 8/J 
T h e eventual manpower plan is even more demanding, as it contains at least 

two additional ingredients : a possibility of deliberately affecting the conditions 
on which the forecast is m a d e , and a choice element. 

For example, a government might wish to accelerate the rate of growth of a 
particular skill type (k) to obtain a desired educated labour-force structure 
(LfrT) by the target year (T) of the plan. A n d since there usually exist several 
ways of achieving the desired labour-force structure (say, by formal schooling 
or training on the job) a major choice element is involved in formulating the 
eventual manpower plan. Behind all this is the methodology used in doing the 
forecast, e.g. it could be based on a simple time-series extrapolation (as in the 
above formula given for presentation purposes), a manpower requirement, or 
a cost-benefit approach. Each methodology has its o w n explicit or implicit 
assumptions.1 Given this framework, the accuracy-test consists in a compari
son of the type 

Lactual _ T predicted 
._ _ kt 1-*r 

Lactual ' 
kt 

where E is the percentage forecast error. 
Even in a case of E = 0 one cannot be sure that the manpower forecast per se 

has been accurate, since the full implementation of the forecast m a y lead to a 

1. T h e s e approaches and methodologies are not elaborated here as there exists a rich literature, 
e.g. see G . Psacharopoulos, 1973c. 
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change in the relative salaries and hence to the wrong prediction of the 
horizontal shift of the demand curve for labour (see Figure 2) . 1 

W a g e 
Rate 

w, _ -

w £ 1 700 
w-j* , 

£2 000 

PRESENT 

70 000 90 000 100 000 N u m b e r of 
skilled 

labourers 

F I G U R E 3. Documentation of a hidden forecast error in the case of an apparently 'accurate' forecast 

The assumptions-test consists in checking how close to reality are one or 
several of the assumptions used in making the forecast. For example, if the 
forecast was based on what has been described as the 'manpower-requirements 
model', the most crucial assumption to test is that the production activity is 
characterized by rigid, fixed input proportions or, to put it in more technical 
jargon, that the elasticity of substitution between educated manpower and 
other factors of production is close to zero. 

It should be mentioned that there exist several difficulties with this kind of 
evaluation. Beyond the fact that the accuracy test is impossible in the case of 
non-mature plans (those not having reached their horizon), a plan might look 
accurate because of the accidental counterbalance of m a n y wrong assumptions. 
Also, the accuracy test is not possible in the case of certain models, such as 
those based on cost-benefit ratios. 

B . Major existing post-mortems 

Strangely, few ex-post manpower evaluations exist in the literature, at least 
relative to the huge output of manpower forecasts themselves. In what follows 
w e have listed in chronological order the results of the few evaluations that 
exist. 

1. OECD—Hollister (1966) 
This is an evaluation of the first stage of the Mediterranean Regional Project. 
In the aftermath of the O E C D reports containing manpower forecasts for six 

1. For an elaboration of this point, see G . Psacharopoulos, 1973d. 
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countries (Spain, Portugal, Greece, Italy, Yugoslavia and Turkey) an econom
ist w h o was not involved in the original projections reviewed the methodology 
used (Hollister, 1964). O f course no acccuracy test was possible at the time, 
and 'sensitivity' analysis was used to assess the relative impact that each of the 
three factors used in the forecast (economic growth rate, change in the econo
mic structure, change in the occupational structure) had had on the projected 
m a n p o w e r d e m a n d in the target year. T h e main conclusions of this evaluation 
were as follows : 
1. T h e inpact of manpower requirements on the educational system is likely to 

be significant. That is, even after allowance is m a d e for the growth in the 
output of the educational system necessary to keep pace with the growth of 
the labour force, the impact of changes in the occupational distribution of 
the labour force and changes in the education associated with each occupa
tion would require significant shifts in the output of the educational 
system. 

2. The problems raised by uncertainties about productivity-change loom quite 
large. The analysis of the sources of change in the occupational structure 
showed that productivity estimates played a major role in the M R P projec
tions in determining the overall occupational-structure estimates. Small 
errors in estimates of productivity-change would be likely to wipe out the 
effectiveness of extremely careful estimates of shifts in the occupational 
distribution. 

3. The occupational input coefficients are extremely variable at a given point 
in time, i.e. there exist substantial substitution possibilities. Hence the 
amount of various types of labour demanded can be adjusted in response 
to changes in relative supply. 

4. Supply effects can introduce unsuspected biases in the procedures used to 
estimate m a n p o w e r requirements. Substitution is also important because it 
indicates the possibility of a range of choice a m o n g alternative patterns of 
manpower inputs which would be consistent with the given set of economic 
output targets. 

5. The desirable degree of disaggregation to be used in manpower-require
ments estimation is an open question. The disaggregation of national 
income by economic sector did not contribute significantly to the estimates 
of occupational distribution. 

6. T h e relationship between education and occupation is extremely tricky. 
This stage is the weakest link in the manpower-requirements estimation 
procedure. 

7. T h e level of labour productivity is not an exogenous datum. T h e possibility 
exists that the availability of skilled labour can affect the level of pro
ductivity. 

8. Educational strategies should be formulated bearing in mind uncertainty, 
especially regarding technical change. For this reason, objectives of 
labour-force flexibility should receive more emphasis in the planning of 
educational structure and content. M a n p o w e r estimates should be pre-
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sented in a way which reflects the underlying uncertainties. Single estim
ates of manpower requirements should be avoided. Sensitivity analysis was 
advocated. 

2. O E C D (1967) 'Blue book' 
This is an expanded M R P evaluation bearing in mind Latin-American experi
ence. The main conclusions of the 1965 Lima seminar were as follows: 
1. The issue of expenditure and economic optimality was emphasized. 'The ... 

objectives of the educational planner are to indicate ... the amount ... of 
expenditure for education ... necessary to meet the society's objectives for 
economic and social development. This includes the optimum distribution 
of the total educational effort among the several levels of education'. 

2. The long-term occupational forecasts are not unconditional predictions of 
manpower structure into the future, but rather indications of what the 
manpower structure should be if production targets are to be fulfilled. 

3. There exists no formula that can be applied mechanically to arrive at 
confident manpower estimates. At every stage of the procedure there 
exists the necessity for informed judgement and choice among alternative 
assumptions. 

4. N o occupational category, no matter h o w narrow, can be converted 
unambiguously into a required level and type of education. 

3. O E C D (1967)—Trajtenberg (1967) 
This was the most in-depth attempt at the time to break up the manpower-
forecasting process into its essential components, namely trace the changes in 
the left-hand-side educational vector Lk, into changes in the right-hand-side 
total employment (L), distribution of the labour force by occupational level 
(L ;/L) and the educational distribution of each occupation (L;/t/L¿) in the 
following expression : 

u. L. L/L Lji/Lj 

B y differentiating the above expression, and thus referring to changes over 
time, the important issue of 'interaction terms' has been discovered. Experi
ments with Japanese and Italian data have shown that it is highly dangerous 
and misleading to use simple linear relationships between occupations and 
education. This point was elaborated further by J.P. Jallade in the forecasts 
m a d e in Argentina by an O E C D team ( O E C D , 1968). 

4. O E C D (1970)—'Orange book' 
This was a significant departure in the Organization's work, in the sense that a 
priori assumptions about changes in the occupational/educational structure 
were replaced by cross-country comparisons. 
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Starting from an underlying aggregate-production-function framework 

X = fiJL, K ) 

the authors fitted reduced labour-demand functions of three kinds : 

(a) Occupational structure : L , = f( Z) 

(b) Occupation-education structure : Ljk = f( Z) 

(c) Educational structure : — = f( Z) 

where Z stands for a set of explanatory variables selected as proxies for levels 
of economic and technological development, such as : 

- , output per worker or 

SI 
— , gross capital formation (investment per worker accumulated for a period of 

If 

7 years, as a proxy for capital per worker _ ) 

T h e regression results suggested that : 
(a) T h e economic and technological indicators account for roughly 50 per cent 

of the variance in L y J t /L across countries. 
(b) These indicators account for between 10 and 80 per cent of the variance in 

the occupational structures ( L / L ) . 
(c) T h e influence of these indicators of the educational percentages (L*/L) is 

between 40 and 70 per cent. 
(d) L/fc/L is also a function of the availability of graduates. 
T h e general conclusion of this analysis was that there exists a wide margin of 
unexplained variation in world-wide educational-occupational-economic pat
terns. 

5. Jolly and Colclough (1972) 
This survey concentrated on about 30 manpower studies in 20 African coun
tries. The authors state explicitly that they would like to apply the accuracy test 
in evaluating the m a n p o w e r plans (p. 216). However , at that time most of 
these plans had not reached their horizon and therefore the authors focused on 
the methodology and the accuracy of key parameters used in the projections. 

O n the methodological side, the authors identify two serious omissions of the 
m a n p o w e r plans that w e shall n a m e the 'investment effect' and the 'non-
production effect'. B y solely concentrating on the economic d e m a n d for skilled 
personnel closely linked to a specified level of production, what is ignored is 
the additional m a n p o w e r necessary to reach that higher level of production 
(investment effect). O n the other hand, by strictly concentrating on economic 
requirements the manpower plans typically miss the wider effects of education, 
such as those on family structure, fertility, student attitudes, job aspirations 
and the like (the non-production effect). 

Regarding the accuracy of key assumptions underlying the m a n p o w e r fore-
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casts, the authors identify huge discrepancies between the assumed and actual 
rates of growth of the economy, i.e. the very first step in the manpower-
planning exercise. A number of examples are shown in Table 1. 

T A B L E 1. Assumed versus actual rate of economic growth 

Country 

Annual rate of economic growth 

Assumed Actual 

Egypt 7.2 1.5 
Ghana 5.5 1.5 
Kenya 1.9 7.0 
Nigeria 4.0 1.3 
Sudan 6.1 11.1 
Tanzania 1.9 5.7 
Uganda 1.9 5.7 
Zambia 11.0 6.6 

S O U R C E Jolly and Colclough (1972), p. 224. 

Such discrepancies cast serious doubt on the validity of any resulting manpower 
forecast. 

O n the issue of another key assumption invariably used by all manpower 
forecasts at the time, that of zero elasticity of the demand for educated labour 
with respect to wages, the authors produce contradictory evidence. They assess 
that a reduction of 3 per cent per a n n u m in real wages could increase future 
demand by 2 per cent per year. 

With respect to the horizontal shift of the d e m a n d for labour as a function of 
the rate of economic growth, the authors reconfirm the near-unity elasticity 
previously found by O E C D (1970) and Layard and Saigal (1966).1 The median 
elasticities in the plans under review corresponding to various educational 
levels are shown in Table 2. 

T A B L E 2. The elasticity of enrolments with respect to output 

Educational level Elasticity 

Primary + 1.0 
Lower secondary 1.1 
Upper secondary 1.8 
University 1.4 

The authors report that the combination of the rate of growth and elasticity 
assumptions has resulted in inaccurate predictions of the demajid-íer-educational 
labour by a factor in excess of 100 per cent (p. 228). 

1. In our notation this elasticity refers to the expression 
A Y / A Y # / / / y i . X%\ 
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6. Ahamad and Blaug (1973) 
This is a major evaluation, mainly of the forecast-versus-realization type, of ten 
manpower-forecasting case studies in Canada, the United States, England, 
France, Thailand, Nigeria, India and Sweden. The main conclusions of this 
evaluation are as follows : 
1. Considerable forecast errors were associated with projections of employ

ment by occupation using the M R P methodology. 
2. The errors were mainly due to the fixed-coefficients model and assumed 

labour-productivity growth. 
3. Forecasting errors are larger the longer the time-horizon of the forecast. 
4. N o evidence was found linking manpower forecasts to any actual education

al-policy decision. 
5. In some cases manpower forecasts gave support to what turned out to be a 

wrong decision. Therefore, it is wrong to argue that forecasting always 
improves policy decisions, or that some view of future developments is 
better than none. 

V . A preliminary new evaluation 

The material that w e have been collecting in this project permits the drawing of 
some preliminary conclusions :* 

1. In spite of previous adverse evaluations, manpower-forecasting activity 
continues unabated. 

2. A m o n g the available models, the manpower-requirements forecasting 
(MRP-type) is the dominant one. In several cases, the regression equa
tions estimated by O E C D (orange book) have been used (Iran, Malaysia). 

3. F e w manpower plans are backed with exact methodological details on h o w 
the forecasts were arrived at. 

4. M a n p o w e r plans continue to be efficiency- (economic growth)-oriented. 
F e w integrate objectives of equity, employment or social-demand satisfac
tion. 

5. Most manpower plans are concerned only with wage-employment in the 
modern sector of the economy. Specifically, the very important area of 
self-employment is usually neglected. 

6. There appear to exist huge discrepancies between the assumed and actual 
rates of economic growth. 

7. F e w manpower plans seem to have had an effect on actual educational 
policy. 

8. The age-composition of educated manpower is typically neglected in most 
plans—a very important dimension for analysing graduate unemployment 
and the replacement needs of retired personnel. 

9. Another serious neglect by manpower-forecasters is the socio-economic 

1. This material includes updated bibliographies, manpower plans of m a n y countries, and census 
data, and w e are also indebted to the recently available raw material in M . Z y m e l m a n , 1980. 
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and occupational mobility of the population. The more social transition 
there exists in a given country, the less accurate will be the forecasts. 

10. Different countries have experienced very diverse educational and 
occupational structures. This project is oriented towards increasing our 
understanding of the forces that generate such structures. 

The reasons w h y manpower-forecasting activity continues 

Perhaps the most startling preliminary finding is the fact that manpower -
forecasting activity continues so strongly. It is necessary to enquire into the 
underlying reasons.x 

'Human-resources planning', 'meeting the needs for qualified manpower ' , or 
whatever n a m e is used for the generation of statements regarding the desired 
furture structure of the labour force by skill level, essentially started in the late 
1950s.2 Several factors contributed to the proliferation of this activity, parti
cularly in Third-World countries : 
1. The discovery (or, perhaps, rediscovery) that the quality of the labour force 

is an independent factor contributing to economic growth.3 

2. The spread of economic planning in general, an important component of 
which is the labour force. 

3. The creation of a great number of newly-independent states whose govern
ments wished rapidly to replace expatriates by qualified nationals. 

These factors continue to operate today, although to a lesser extent. They have 
increasingly been supplemented by : 
4. The support for manpower-forecasting activity by international organiza

tions such as O E C D , I L O , Unesco, the World Bank , and an array of 
international donor agencies. 

5. The enthronement of the feeling a m o n g administrators in developing coun
tries that planning of h u m a n resources is a sine qua non activity for 
meeting future 'imbalances' in skilled personnel. 

Recent planning documents and policy statements in the developing coun
tries reflect a growing concern for the individual and social pressure exerted on 
the upper levels of the educational system, together with an aggravation of the 
employment possibilities at all levels, including skilled and highly-skilled 
occupations. It is therefore increasingly believed that any further expansion of 
post-compulsory education should be limited to the needs of the economy in 
qualified manpower . Moreover, multilateral and bilateral aid agencies invari
ably m a k e this principle a condition (explicitly or not) for their loans or grants. 

O n the other hand, in its recent programmes O E C D has not continued the 

1. Of course w e do not deny the value of m a n p o w e r forecasting as an exercise for gaining a 
coherent picture of the future. 

2. There had of course been earlier attempts to predict the future structure of the labour force, 
especially in socialist countries. However, the models and the circumstances in which such 
attempts were m a d e preclude any generalizations such as the ones m a d e here referring to the 
post-1950s. 

3. For one of the best expositions of this thesis, see T . W . Schultz, 1964. 
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pioneering w o r k it initiated in the field (vide the Mediterranean Regional 
Project in the 1960s and the manpower-planning exercises conducted with 
Peru, Argentina and other developing countries up to 1975). T w o factors m a y 
have influenced this change of attitude : first, supply/demand adjustment possi
bilities have proved to be m u c h m o r e important than was implicitly assumed in 
the forecasting techniques used (fixed m a n p o w e r coefficients) ; second, the 
growing unemployment situation has focused attention on policy measures 
aiming at increasing employment opportunities, rather than on forecasting 
skilled m a n p o w e r needs. 

In the light of these divergent trends, the present project concentrates on 
developing countries, while taking due account of comparative data, concepts 
and methods developed in the industrialized countries, and including the rich 
experience of m a n p o w e r planning in the socialist countries of Eastern Europe. 
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I. Introduction 

France is a capitalist country with institutionalized central economic planning. 
This planning is both consultative and active, with plan and market com
plementing each other: the latter moulding short-term decisions through the 
price mechanism, while long-term decisions are taken in the light of the plan. 
The government undertakes to act in keeping with the guidelines of the plan, 
by virtue of its responsibilities for the central administration, public industrial 
concerns and nationalized industries. A s for the private sector, a variety of 
incentives, financial notably, m a y be used to guide it in the chosen direction. 

With specific reference to employment, it needs to be pointed out that until 
the end of the 1950s the prevailing logic in France was that laid d o w n in the first 
modernization and equipment plan, which was concerned to tackle the most 
urgent problems as they arose and to raise output as quickly as possible ; the 
qualitative and even quantitative evolution of the working population was not 
viewed as a major concern. Gradually, however, the question as to whether 
people were being trained in the proportions required in order to implement 
the plan grew clearer and more precise, and culminated in the ad hoc studies 
carried out within the framework of the fourth plan (1962-65) and above all the 
fifth plan (1966-70). 

T h e government uses manpower-related forecasts in pursuing its 
interventionist policy. This affects several areas. First, it encompasses employ
ment policy as such, by means of guidelines addressed to the competent 
authorities. This m a y involve changes in the unemployment benefit system, aid 
to ailing companies and efforts to improve statistics on employment-related 
phenomena. Government intervention m a y also affect training policy. For 
instance, manpower forecasts by occupation, notably those incorporated into 
the fifth (1966-1970) and sixth (1971-1975) plans, were used to arrive at an 
evaluation of recruitment needs for communication to the school system, 
disaggregated by type and level of training. But in making their recommenda
tions, the commissions specifically responsible for training are not bound by 
them. They m a y nevertheless be viewed as useful decision-making tools. 
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In this retrospective analysis of employment forecasting in France, w e shall 
begin by presenting the different methods used in the succeeding plans, high
lighting the problems that they entail. W e shall then compare forecasts with 
actual out-turns, before going on to analyse the ways in which forecasts have 
been used to diagnose training needs. Lastly, w e shall be taking a look at the 
present situation and outlook with regard to manpower forecasting. 

II. Manpower-forecasting methods used in France 

H u m a n resources planning was initiated in France with the work of the m a n 
power commission of the fourth plan (1962-65). At that time, it was thought 
sufficient to state the problem merely by extrapolating trends in industrial 
modifications and noting the extent of training needs. The true beginnings of 
detailed forecasting by occupation came with the manpower commission of the 
fifth plan (1966-70). This commission was concerned to ease bottlenecks in the 
supply of skilled labour by helping to lay d o w n broad guidelines for the 
educational system. 

Since that time, the general approach, up to the eighth plan (1981-85), has 
consisted in deducing a supply of jobs from expected output via forecasts of 
productivity and the length of the working week. Trends in the structure of 
employment by occupation have then been estimated, and the coefficients thus 
obtained m a k e it possible to calculate manpower by occupation for the end-
year of the plan. It is then necessary to evaluate the rate of demographic 
renewal and occupational mobility, so as to arrive at recruitment needs. 

W e shall therefore start by presenting the methods employed to forecast 
manpower by occupation, after which w e shall analyse the methods used to 
calculate recruitment needs as communicated to the school system in 
particular. 

A . Methods used to forecast manpower needs by occupation 

The manpower commission of the fifth plan (1966-70) drew up extremely 
detailed manpower forecasts by occupation. The approach consisted in starting 
from industry-by-industry manpower forecasts prepared by the sectoral c o m 
missions (based on census results, likely trends in demand, productivity and the 
length of the working week) . After that, a forecast structure of the different 
occupations for each industry was applied to manpower in the different sectors 
of the economy in 1970 for a definitive summation by occupation, from which 
were derived employment levels for each occupation in 1970. 

The forecast structure of employment by occupation and sector was pre
pared on the basis of two charts crossing 105 occupations and 45 sectors drawn 
from a l/20th sampling of the 1954 and 1962 census figures. The trends derived 
were then extrapolated, with some correction. 

From a technical standpoint it turned out to be impossible to extrapolate for 
occupations whose employment levels accounted for less than 1 per cent of 
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total manpower ; similarly, for those occupations for which a linear extrapola
tion of deviations would have yielded negative figures, a constant percentage 
method of extrapolation was used. 

In examining certain of the forecasts, the sectoral commissions took account 
of the expected rise in production and productivity in order to bring forecasts 
more closely in line with what was regarded as a desirable structure. Conse
quently, the linear projection was corrected for 13 sectors representing 40.4 per 
cent of the population employed in 1962 and 45.5 per cent of those employed in 
1970. For the other sectors, a simple linear projection was used. In every case, 
the rectifications raised the level of qualification in order to situate it between 
that of the m e a n variant and that of the m a x i m u m variant. For example, in the 
construction industry, the competent commission pointed to the need for a 
perceptible strengthening of supervisory-grade personnel, to match the rise in 
productivity growth rates expected to result from expected streamlining meas
ures and technical changes. Similarly, in the metalworking sector, the commis
sion significantly boosted the percentage of technicians and draftsmen. 
Accordingly, 'forecasts were thus based on a fairly wide variety of methods, 
with direct forecasts juxtaposing extrapolation from past trends. They 
nevertheless represent a more satisfactory approach than extrapolation pure 
and simple' (Commissariat Général du Plan, 1966). 

The method used to forecast the distribution of jobs by occupation did not 
change fundamentally for the next three plans. Only the data and the methods 
used to forecast employment by sector altered, as is discussed below. 

The physico-financial macro-economic model (known as FIFI) was used for 
the sixth and seventh plans in order to provide a coherent overall framework to 
which employment projections were directly linked. In each branch (with the 
exception of agriculture, central administration and domestic service), employ
ment was held to depend on added value as determined by the model and on 
exogenous assumptions regarding productivity and the length of the working 
week. FIFI disaggregated employment into eight main branches. O n the basis of a 
series of link-matrices drawn from specific censuses and forecasts, these were 
disaggregated into 34 sectors for non-salaried workers for the seventh plan. 

T o allow for slower economic growth from 1974 onwards, the seventh plan 
adopted two scenarios. According to the first, the sharp slow-down in growth 
was not expected to persist, and France would return to a rate of growth 
comparable to that of 1965-70 by 1980, although with higher inflation. The 
second scenario foresaw a persistent fall in growth and world trade over the 
m e d i u m term. 

W o r k on forecasting employment structures to 1984, in preparation of the 
eighth plan, used the data contained in the D M S (Dynamic Multisectoral 
Model) , which had replaced FIFI. D M S is a medium-term econometric simula
tion model which describes a series of inter-linked annual equilibria. 
Employers are classified into eleven branches or sectors, while all other econo
mic agents (households, government administration, financial institutions, 
non-resident agents) have been amalgamated. 
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The data base on which occupational forecasts were m a d e also evolved. The 
sixth plan was still based on the evolution of the structural coefficients of 
occupation by sector drawn from the 1954, 1962 and 1968 census figures. 
However , the 105-item occupational nomenclature used in the fifth-plan pro
jections was replaced by a 40-item nomenclature, in order to reduce the 
incidence of random error due to the use of l/20th census samples, to minimize 
the drawbacks of inaccurate returns and to facilitate matching with the 
nomenclature of training courses. 

In addition to census results, the seventh and eighth plans used the findings 
of two other survey mechanisms, namely the 'jobs structure' and 'employment' 
surveys. These two mechanisms were introduced in 1968 and relied on annual 
surveys. The 'jobs structure' surveys were based on establishments and asked 
employers to match their employees to the 'jobs nomenclature'. Certain sec
tors were not concerned, however, (notably the civil service), nor were 
establishments employing fewer than ten workers. The 'employment' surveys 
were based on households by means of a l/300th sampling ; they filled in the 
gaps left by the 'structures' surveys and permitted verification of the latter's 
findings. 

The seventh plan examined the evolution of each job by sector, using the 
'employment' and 'jobs structure' surveys and the 1968 census figures. W h e r e 
all that was available was the curve derived from the 'employment' surveys and 
the 1968 census figures, the latter served as a reference-point for identifying 
abnormalities and for determining the credibility of the trend as a whole. 
W h e r e curves derived from the 'employment' and 'jobs structures' were avail
able, levels and trendlines were compared. If curves pointed in the same 
direction, extrapolations were m a d e from the 'jobs structure' derived curves. 
W h e r e they diverged, either in terms of level or trend, preference was given to 
the 'jobs structure' surveys for those sectors that were at least 70 per cent 
covered by this system, except in two situations. In the event of an over-wide 
divergence in the distribution between skilled and unskilled workers for a given 
occupation, preference was given to the 'employment' surveys. W h e n the 
'employment' surveys curve, coinciding with the 1968 census returns, indicated 
a clear-cut trend different from the one indicated from the 'jobs structure' 
surveys, the latter curve was rectified. A similar method was used to arrive at 
the eighth plan's forecasts. 

Leaving aside the use of these new sources, the principal feature of forecast
ing by type of employment for the seventh and the eighth plans was the use of a 
jobs nomenclature known as PJ (for projection), constructed in such a w a y that 
each item can be m a d e to match a type of training (normally) required for the 
job in question. This nomenclature is used either in its disaggregated form (59 
items), or in its aggregated form (nine items). 
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B . Methods of calculating recruitment needs by occupation 

Recruitment needs by occupation are the outcome of two factors. The first is 
the difference between the manpower in the initial year of the plan and 
manpower in the end-year described above, and the second the net balance of 
movements in the working population — deaths, retirement, job mobility — 
affecting the occupation in question. 

In the fifth plan, the net balance of movements was calculated fairly crudely 
on the basis of a number of assumptions regarding demographic patterns. This 
involved first subtracting from the working population economically active 
people having attained their 75th year in the course of the period concerned by 
the plan, and deaths calculated from a mortality table established over the 
period 1952-56. Secondly, rates of activity by age for m e n , and by age and 
qualification for w o m e n , estimated on the basis of the 1962 census, were then 
applied to the survivors. T h e difference between the balance of economically 
active people in the end-year and m a n p o w e r in the initial year thus supplied 
renewal rates by occupation. 

In the sixth plan job mobility was taken into account for the first time. For 
want of adequate information, this was done on the basis of a global method 
relying on 1962 and 1968 census data. T h e apparent coefficients of occupation
al survival were thus calculated over six years by relating to individuals of a 
given age and occupation in 1962, those individuals of the reference age plus six 
years in 1968 and practising the occupation under consideration, after deduct
ing those w h o had been either students or abroad in 1962, departures from the 
school system and net immigration. 

These coefficients were applied by sex, age and occupation to the 1968 
working population in order to estimate population balances for 1974. These 
balances then served to calculate the n e w inter-occupational distribution, tak
ing job mobility into account. The coefficients of distribution were then applied 
to an estimate of the working population in 1974 — students and foreigners in 
1968 excluded — so as to take into account the overall evolution of the working 
population in terms of age and rates of participation in the economy. Compari
son of 1968 with 1974 manpower for a given occupation thus yielded renewal 
requirements for this group. 

The work of the seventh plan incorporated fresh data concerning 
occupational mobility notably, thereby obviating the need to resort to the 
global method used for the sixth plan. 

The availability of m a n p o w e r by occupation was estimated by means of a 
socio-demographic account. This account relied on an estimated working 
population economically active on 1 January 1976, disaggregated into nine 
occupations. It was decided to discount the situation actually observed on that 
date, w h e n economic conditions were bad, and to construct a 'trend base' 
estimated on the basis of the evolution of the working population as identified 
over the period 1965-1976. Initially, death calculations were based on mortal
ity tables by sex and age, applied globally to the age-structures for the different 
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occupations. Following that, estimates were m a d e of numbers leaving the 
working populations, job mobility and numbers entering working life and 
liable to affect each occupation, on the basis of data taken from the 1970 
'vocational training-qualification' ( V T Q ) survey. This survey, which had been 
designed for the purpose of facilitating this kind of work, had been introduced 
in 1964, but had not previously been used in manpower forecasting. It is based 
on individual surveys which record, among other things, the individual's 
occupational situation at the time of the survey and his situation five years 
previously. 

In contrast to the sixth plan, numbers of people entering occupations were 
estimated directly from departures from the school system. This was done by 
forecasting departures from the school system on the basis of education minis
try statistics for each level of the school system, applying to them estimated 
rates of involvement in the economy based on the 'employment' survey, and 
finally translating these figures for school departures into actual occupations at 
the end of the period, on the basis of the 1970 V T Q survey. Available 
manpower by occupation in 1981 was finally obtained by algebraic summation 
of the m a n p o w e r corresponding to the different changes affecting the occupa
tions. The procedures of the seventh plan are summarized in Figure 1. 

In preparation for the eighth plan, the 'employment-training' group prefer
red to discard the type of forecasting that had prevailed up to the seventh plan, 
concentrating rather on a detailed analysis of past phenomena. O n c e recruit
ment needs had been determined by occupation for the whole of the period 
covered by the plan, it was then necessary to assess their significance in terms 
of departures from the school system. At that point there occurred a change in 
the logic that had governed employment forecasting in connection with training 
forecasts from the fourth to the seventh plans, marked by a transition from a 
normative perspective to a trendline perspective. 

After describing the different attempts at employment forecasting, it is n o w 
necessary to take a second look at the various problems that occurred. 

C . Problems raised by the employment-forecasting methods 

W e shall be dealing with three groups of problem in turn : nomenclatures, the 
uses of linear extrapolation, and macro-economic models. 

1. Nomenclatures 
A n initial difficulty concerns the manipulations m a d e necessary by the simul
taneous use of several different nomenclatures. For example, macroeconomic 
work generally refers to the notion of branch, whereas employment forecasts 
use the concept of sector. Furthermore, the number of branches used in 
macroeconomic work is often too small for the needs of employment forecast
ing. 

A second, more fundamental difficulty resides in the ambiguities of sectoral 
classifications. For example, forecasts use approximately forty sectors, but they 

40 



Basic concepts and methods used in forecasting 
skilled-manpower requirements in France 

1. 'Potential supply' 2. Availability 

Plan Projections (derived from 

the FIFI model in particular) 

' ' 
Manpower projections by broad 

branches 

< ' 
M a n p o w e r projections by sector 

salaried/non-salaried 

Job-structure coefficients 

' 

Manpower by occupations in 1976 

t 
Deaths, withdrawals from working life 

* 
Job mobility 

1 
Entries into working life (except from 

school system) 

1 

(1) 'Potential supply' by occupation in 
1981 

1 

/ 

/ / 

7/ 
Í ¿ ¿ 

Tentative final balance 

^^-— 

" 

(2a) 'Residual' manpower in 1981 

(2b) Departures from the school system 

(3) Net immigration 

S O U R C E Rapport du groupe technique de 
prévision 'Emploi-Formation' du Vile Plan, p. 120. 

F I G U R E 1. Construction of the comparison of potential supply with availablity for the seventh plan 
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have been divided up in such a way that some activities whose employment 
structures are relatively heterogeneous have nevertheless been grouped 
together, making it difficult to interpret the evolution of employment struc
tures by sector. Furthermore, the use of the notion of sectors in employment 
structure forecasts rests on the implicit assumption of a correspondence, at a 
certain level of refinement, between economic activity and employment struc
ture. Yet several studies (e.g., G o y , 1978) have highlighted the difficulty of 
defining the average profile per sector. 

T h e sectoral nomenclatures used therefore lead us to envisage the evolution 
of employment structures as the outcome of a series of internal changes within 
sectors, which need to be regarded as random variations not susceptible to 
analysis. O n the other hand, too refined a sectoral breakdown would produce 
m a n p o w e r aggregates too small for their variations to be regarded as signifi
cant. 

Since the earliest forecasting studies, occupational nomenclatures have 
undergone constant change, with a tendency towards greater concentration 
and the development of a logic underlying this concentration. 

T h e fifth plan used a 105-item nomenclature, whereas the eighth plan used 
only 9. While the early occupational nomenclatures used for planning purposes 
were essentially designed to permit detailed description of the job held in 
relation to sector of activity and number of years' apprenticeship, the 
nomenclature of the eighth plan preferred a nomenclature based on three 
sectors only (farming, manufacturing and services) and four levels of training. 
But this nomenclature, like the 59-item PJ nomenclature from which it derives, 
has the shortcomings of its qualities. For, having been designed to facilitate the 
matching of jobs to the training that they theoretically require, it thereby 
stresses one dimension of qualification and one criterion of access, whereas 
other dimensions laying greater stress on the tasks to be performed would have 
m a d e it easier to identify the possibilities of transfer from one job to another. 

The realization of the need to break with this one-track vision, which also 
arose from the observation that school-leaver flows represent only part of the 
job-turnover flow, alongside the professional mobility and resumption of activ
ity, led to the development of a n e w nomenclature which is expected to become 
operational in preparation of the forthcoming plan. 

Another problem w h e n analysing the validity of occupational nomenclatures 
concerns the identification of qualifications, particularly a m o n g blue-collar 
workers. This is because it is difficult to distinguish between skilled and 
unskilled workers in the different statistics dealing with occupational struc
tures, and this hampers analysis of qualification trends. 

This difficulty is of two orders: the first represents the very concept of 
qualification, while the second concerns the processing of the information. In 
fact, the notion of qualification embraces several dimensions (Paul, 1981a), 
notably that of individual qualification, of job qualification (in the sense of job 
content), and of classification. T h e second point concerns the processing of 
information. It sometimes happens that a single individual's job is classified 
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from one year to the next as skilled or unskilled, depending on the way in 
which the information is gathered and processed ( I N S E E , 1981). 

2. Linear extrapolation 
Employment forecasts by occupation are based on forecasts of the evolution of 
structural coefficients, which themselves rely on linear extrapolation. This 
method presupposes the existence of long-term trends deducible from observa
tion of the past. 

N o w while this m a y be suited to stable circumstances in which the trendline 
wobbles only slightly, it is of little use w h e n the trend starts heading d o w n 
wards, as has been the case since 1973. Even after juggling with several 
assumptions regarding overall economic trends, the margin of uncertainty is 
such that the method can no longer serve as a decision-making aid. 

This limitation highlights the theoretical shortcomings masked by recourse to 
linear extrapolation. T h e latter avoids discussion of the problem of employers' 
employment policies, placing its trust in the long-term trends that flow from the 
aggregation of individual decisions. Yet it is only by gaining insight into 
employers' strategies that w e can forecast trends in employment structures, 
since linear extrapolation of the structural coefficients of occupations becomes 
impossible when sharp changes in the economic situation occur, as the different 
categories of occupation are not all equally affected. 

Furthermore, linear extrapolation relies on observation of earlier situations 
representing 'ex-post' equilibria, which m a y conceal qualification-shortages. 
B y extrapolating, one acts as if these 'ex-post' equilibria could be equated with 
'ex-ante' equilibria, thereby running the risk of reproducing disequilibria. 

3. Macro-economic models 
A certain number of criticisms (d'lribarne, 1979) have been levelled at the way 
in which employment has been treated in the macroeconomic forecasting 
models, both as regards FIFI and D M S . In particular, there is interaction 
between employment projections between sectors and the productivity and 
investment trends incorporated into the model . Furthermore, the models treat 
employment as a global quantity, which means that the influence of the 
employment structure on certain economic variables, such as wages, relative 
prices and investments, can no longer be integrated into the model. 

III. Comparisons of forecasts 
with actual manpower figures observed 

It is not easy to compare forecasts with actual out-turns, for two reasons. T o 
begin with, this operation lies in the normative sphere, since, as w e shall be 
showing, observers m a y differ markedly in their judgements regarding a given 
set of fi jures. Secondly, comparison demands a stable nomenclature in order 
to compare what is comparable, and this is not always possible. 

This section will discuss two types of comparison : the first concerns forecasts 
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by occupation performed in the fifth, sixth and seventh planning exercises,and 
the second, forecasts by sector in the cases of the sixth and seventh plans. 

A . Forecasts by occupation in the fifth, sixth and seventh plans 

The fifth plan's occupational forecasts have already been subject to several 
different analyses, notably by Vimont (1970), Psacharopoulos (1973) and 
Léonard (1973). Comparison of the judgements arrived at by these three 
authors is clearly indicative of the normative character of this exercise. 
Vimont, for instance, concludes his study with the observation that 'the overall 
judgement as to the value of the employment forecasting techniques used is not 
unfavourable: forecasts were good... or the disparaties between forecasts and 
actual trends m a y be accounted for by a different growth-rate in the years 
1962-1968 from the one envisaged in the fifth plan... The error in this case was 
due not to the employment forecast but to the economic forecasting'. Léonard 
views Vimont's explanation as over-hasty, arguing that 'this involves m o r e 
fundamental problems such as those of the relations between technological 
trends and the structure of the working population, job substitution, etc.'. 
Psacharopoulos, meanwhile, regards the methodology as more interesting than 
the findings, with 'the smell coming from the kitchen preferable to the plat du 
jour served in the grand salon'. 

Here, w e shall be presenting only the breakdown used in the initial forecasts, 
a second breakdown having been worked out by Vimont a posteriori with 
reference to the actual growth in the working population between 1962 and 
1968. 

Several indicators m a y be used in comparing forecasts with actual figures. 
Four have been selected here : percentage error concerning m a n p o w e r , percen
tage error concerning percentages themselves, and averages for two types of 
error. 

These means were established using the formula proposed by Psachar
opoulos : 

RMS=l | - £ El 
I n i=i '' 

where R M S is the root-mean-square prediction error 
Ej is the percentage error for the category ;' 
n is the number of categories. 

However , it needs to be pointed out that this indicator is meaningless in itself, 
as its value will depend on the number of categories selected, the incremental 
refinement being correlative with the incremental risk of error. It is therefore 
preferable to use it in a relative sense, in order to judge the evolution of 
forecasting accuracy on the basis of a constant nomenclature. 

O n examination, the actual out-turns show that fifth-plan forecasts were 
rarely more than 10 per cent wide of the mark : the error-spread was from 0 per 
cent for fishermen to 45 per cent for heads of industrial concerns. The latter 
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case, though, m a y be a problem of nomenclature, as no clear distinction was 
drawn between senior administrative executives in the private sector and chief 
executives or heads of industrial concerns. Vimont (1970) notes that if the two 
items are combined, the rise in numbers was considerably less than forecast : 
plus 13 per cent in ten years, against a forecast 25-30 per cent. 

It is also worth noting that most of the significant deviations, both under
estimates (teachers, health personnel, commercial personnel, administrative 
personnel, scientific and technical other than managerial personnel) and over
estimates (transport drivers) stem, as Léonard (1973) points out, from the fact 
that extrapolations were m a d e from immediately previous trends, thereby 
precluding forecasts of variations in the pace of change. 

In the sixth plan the discrepancies between forecast and actual figures were 
greater, as changes in the rate of evolution were frequently greater between 
1968 and 1975 than between 1962 and 1968. Consequently, the square root of 
the m e a n of the squares of the deviations was 15.4 for manpower numbers and 
14.02 for percentages when sixth-plan forecasts are compared with the results 
of the 1975 census, whereas it was 11.67 and 11.63 respectively when fifth-plan 
forecasts were compared with the results of the 1968 census. 

The initial impact of the economic crisis on employment certainly accounts in 
part for the over-estimate of the rise in the working population. Nevertheless, 
to a large extent the final deviations appear to be due to extrapolation of the 
1962-1968 trends. This accounts for the under-estimates of fishermen, trans
port drivers, senior administrative executives, health and armed-services per
sonnel. S o m e examples of over-estimates also typify the phenomenon , as in the 
case of farmers and scientific and technical (other than managerial) personnel. 

This comparison therefore indicates the limitations of manpower forecasting 
by occupation using linear extrapolation based on a nomenclature that is too 
detailed, and therefore too sensitive to changes in the pace of evolution. 

Turning n o w to the seventh plan, two growth scenarios had been selected for 
the period 1976-1980. According to scenario 1 the sharp drop in the growth 
rate would be short-lived, and the economy would return to its 1965-1970 
growth rate, though with higher inflation. Scenario 2 assumed that the decline 
in the growth rate and world trade would persist in the m e d i u m term. 

While the two scenarios proposed differing overall employment growth rates 
they did not indicate differences in the distribution of jobs in 1981. Further
more , the planners preferred not to rest their forecasts on the actual 
gainfully-employed working population as at 1 January 1976, as this did not tie 
in with the m e a n trend for the period, but with the medium-term trendline. 

T h e seventh plan had assumed higher growth in the most skilled occupa
tions, with faster growth a m o n g senior executives than a m o n g middle-grade 
executives, itself faster than the growth-rate a m o n g skilled white-collar work
ers, w h o themselves increased faster than unskilled white-collar workers, in the 
service sector. In manufacturing, this was reflected in a faster forecast rate of 
growth among engineers than, in descending order, technicians, skilled work
ers and unskilled workers. 
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According to the results of the March 1981 'employment' survey (see Table 
1), and with all the customary precautions, it seems as if overall employment 
growth was less rapid than expected, but that the trendlines by occupation 
generally moved in the direction expected, albeit frequently at a faster rate. 
Thus, senior and middle management, engineers' and technicians' jobs 
increased faster than expected. Similarly, the number of unskilled workers' 
jobs declined far more quickly than expected. 
T A B L E 1. Indicators of change in the potential job supply by occupation between 1 January 1976 

(trend base) and 1 January 1981 (scenarios 1 and 2) and March 1981 ('employment' 
survey). 

Occupation 

Index base 100 
on 1/01/1976 
(scenario 1) 

Index base 100 
on 1/01/1976 
(scenario 2) 

Index base 100 
on 1/01/1976 

(March 1981) 

Farmers 
Engineers 
Technicians 
Skilled workers 
Unskilled workers 
Senior executives (service) 
Middle-grade executives (service) 
Skilled white-collar 
Unskilled white-collar 

Total 

84.2 
113.9 
109.9 
104.2 

96.3 
119.4 
115.5 
107.5 
103.2 

84.2 
112.5 
107.8 
101.4 

94.7 
118.8 
115.3 
106.3 
103.1 

78.3 
119.1 
112.1 
101.2 

79.1 
124.1 
116.1 

98.8 
113.7 

103.7 102.4 99.4 

S O U R C E Report of the'Groupe technique de prévision 'Emploi-formation', pp. 145 and 146, and microfiche table n° 1152 of the 
March 1981 employment survey. 

While, very crudely speaking, the tendencies materialized as expected, skil
led white-collar employees appear to have been an exception, the number 
declining, whereas that of unskilled white-collar workers grew far faster than 
forecast. But as it is difficult to distinguish between the two categories, it is 
preferable to reason globally, in which case the expected and actual trends do 
coincide. 

B . Employment forecasts by sector: the sixth and seventh plans 

For the sixth plan, comparison of forecasts with the actual out-turn does not 
reveal any substantial global discrepancy, with an over-estimate of only 2.3 per 
cent. This was because the impact of the crisis on employment was still only 
limited in 1975. B y sector, however, employment had been under-estimated 
for 18 sectors and over-estimated in 16, the only industry for which m a n p o w e r 
had been correctly forecast being leather (see Table 2). 

Dealing first with the over-estimates, it is necessary to distinguish those 
sectors for which a decline in manpower had been predicted but in which this 
decline was sharper than expected (agriculture and domestic service) from 
those in which growth was slower than forecast (notably oil, natural gas, motor 
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T A B L E 2. Comparison of forecast manpower by sector for the sixth plan and actual manpower in 
1975 (in thousands) 

Observed Forecast 
manpower manpower Percentage 

Sector 

Agriculture 
Agriculture & food industries 
Solid mineral fuels 
Gas, electricity, water & miscellaneous 
Oil, natural gas, motor fuels 
Building materials 

Glass 
Iron ore, steelmaking 
Minerals & non-ferrous metals 
Rough metal processing 
Mechanical engineering 
Electrical engineering 
Carmaking 
Ship, aircraft building, arms 
Chemicals 
Textiles 
Garments 
Leather 

Timber 
Paper, cardboard 
Press, publishing 
Miscellaneous industries 
Building, public works 
Transportation 

Telecommunications 
Housing services 
Other services 
Commerce 
Financial institutions 
Central government, excluding armed services 

A r m e d services 
Local authorities 
Welfare 
Private, foreign, international administrations 
Domestic service 

Total employment 

1975 

1 997.9 
653.5 

86.5 
171.1 
69.8 

217.7 

79.0 
223.2 

31.3 
461.1 
824.3 
530.3 

474.4 
208.1 
482.8 
383.1 
326.9 
145.3 

287.4 
147.5 
257.0 
250.3 

1 896.7 
837.1 

402.0 
113.9 

2 999.4 
2 396.3 

495.8 
1686.7 

313.9 
451.7 
214.5 
508.3 
319.1 

20 943.9 

1975 

2 262.7 
629.2 
74.6 

176.1 
84.3 

207.1 

77.7 
197.9 
35.9 

483.8 
804.9 
483.2 

463.6 
222.7 
520.0 
365.1 
322.7 
145.3 

259.3 
138.8 
292.9 
267.7 

2 002.9 
733.9 

415.0 
88.6 

3 184.2 
2 590.1 

442.7 
1 530.9 

317.9 
435.5 
202.9 
550.9 
415.4 

21 246.4 

difference 

+ 13.25 
- 3.72 
-13.76 

+ 2.92 
+ 20.77 
- 4.87 

- 1.65 
-11.34 

+ 14.70 
+ 4.92 
- 2.35 
- 8.88 

- 2.28 
+ 7.02 
+ 7.71 
- 4.70 
- 1.28 

0 
- 11.66 
- 5.90 
+ 13.97 
+ 6.95 
+ 5.60 
- 12.33 

+ 3.23 
- 22.21 
+ 6.16 
+ 8.09 
- 10.71 
- 9.24 

+ 1.27 
- 3.59 
- 5.41 
+ 8.38 
+ 30.18 

+ 2.30 

1968 manpower 

3 006.8 
654.9 
156.5 
160.2 
64.2 

215.8 

64.9 
210.1 

32.2 
419.2 
680.8 
372.1 

345.5 
184.9 
418.5 
461.6 
352.4 
169.5 

277.6 
130.5 
249.0 
214.3 

1926.6 
815.4 

348.2 
81.0 

2 454.5 
2 223.0 

332.2 
1269.2 

317.9 
344.9 
149.4 
404.5 
493.8 

20 002.2 

S O U R C E Rapport de ta Commission 'Emploi' du Vie Plan and 1975 census. 

fuels and the press and publishing). Furthermore, minerals and non-ferrous 
metals represent a special case, in which manpower had been expected to grow 
but had in fact declined. 

Particularly noteworthy among the sectors for which manpower had been 
under-estimated were service sectors such as housing and financial services. In 
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manufacturing sectors employment dropped less quickly than expected, as in 
mineral and solid fuels, or even grew somewhat, as for iron ore, steel-making, 
timber and transportation. 

For the forecasts of the seventh plan the need to maintain consistency with 
the data used in forecasting, particularly in view of the national accounting 
system used, means that w e must m a k e do with the comparisons carried out for 
the eighth plan exercise, which refer to manpower figures at the beginning of 
1979. Table 3 provides data for the comparisons. 
T A B L E 3. Comparison, on 1 January 1979, of global sectoral projections and out-turn (in 

thousands) 

A . Non-salaried workers 
Agriculture 
Industry 
Building and public works 
Trade 
Services and miscellaneous 

Total economy 

B . Salaried workers 
Agriculture 
Meat & dairy industries 
Other agriculture & food-processing industry 

Agriculture, food-processing industry 
Combines solid ore 
Oil, natural gas production 
Electricity, gas, water 

Energy 
Ferrous metallic ore 
Non-ferrous metallic ore 
Building materials 
Glass 
Heavy chemicals 
Smelting, metallurgy 
Paper, cardboard 
Rubber, plastics 

Producer goods 
Mechanical engineering 
Industrial electrical goods 
Consumer durables 
Cars, land transport 
Shipbuilding, aircraft, arms 

Capital goods 
Parachemicals, pharmacy 
Textiles, garments 
Leather & footwear 
Timber, furniture 
Press & publishing 

Plan 
forecasts 

(1) 

1 445.9 
240.4 
263.0 
540.3 
838.7 

3 328.3 

374.4 
167.0 
370.7 
537.7 

74.1 
45.6 

175.6 
295.3 
212.9 

66.8 
212.6 

74.5 
203.8 
560.4 
144.9 
240.8 

1 716.7 
624.7 
518.3 
125.4 
534.2 
230.2 

2 032.9 
170.5 
631.9 
127.0 
356.3 
217.6 

Employment 
on 1/01Í79 A 

(2) 

1 510.9 
269.4 
305.3 
572.5 
952.9 

3 611.0 

365.7 
160.8 
349.6 
810.4 

69.8 
42.9 

178.6 
291.3 
192.8 
68.0 

193.2 
71.2 

184.1 
489.8 
127.9 
223.3 

1 550.3 
540.2 
466.1 
102.3 
533.7 
220.6 

1 862.9 
162.3 
559.9 
112.8 
333.0 
209.0 

= (2) - (1) 

+ 65.0 
+ 29.0 
+ 42.3 
+ 32.2 
+ 114.2 

+ 282.7 

- 8.7 
- 6.2 
- 21.1 
- 27.3 
- 4.3 
- 2.7 
+ 3.0 
- 4.0 
- 20.1 
+ 1.2 
- 19.4 
- 3.3 
- 19.7 
- 70.6 
- 17.0 
- 17.5 
- 166.4 
- 84.5 
- 52.2 
- 23.1 
- 0.5 
- 9.6 
- 170.0 
- 8.2 
- 72.0 
- 14.2 
- 23.3 
- 8.6 

(1) - (2) 

(2) 

- 4.3 
- 10.76 
- 13.86 
- 5.62 
- 11.08 

- 7.83 

2.38 
3.86 
6.04 
5.35 
6.16 
6.29 

- 1.68 
1.37 

10.43 
- 1.76 

10.04 
4.63 

10.70 
14.41 
13.29 
7.84 

10.73 
15.64 
11.20 
22.58 

0.09 
4.35 
9.13 
5.05 

12.86 
12.59 
7.00 
4.11 
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T A B L E 3 (continued) 

Consumer goods 
Building, public works 
Wholesale food 
Wholesale non-food 
Retail food 
Retail non-food 

Retail & wholesale trade 
Commercial, car repairs 
Hotels, bars, restaurants 
Commercial business services 
Commercial private services 

Commercial services 
Transportation 
Posts & telecommunications 

Real estate 
Insurance 
Banks, financial organizations 
Non-commercial 

Total economy 

S O U R C E Rapport du groupe de travail 'Emploi 

Plan 
forecasts 

(1) 

1 503.4 
1 718.2 

225.7 
576.9 
386.2 
714.0 

1 932.8 
319.7 
403.1 
758.8 

1 369.4 
2 851.0 

821.2 
454.4 

1 275.6 
56.2 

143.6 
440.1 

3 604.4 

18 482.1 

•Formation' du Ville Plan. 

Employment 
on 1/01Í79 A 

(2) 

1 377.0 
1 508.7 

240.3 
551.9 
396.1 
697.2 

1 885.5 
325.0 
376.7 
763.3 

1 479.6 
2 944.6 

819.6 
452.8 

1 272.4 
54.3 

131.4 
405.7 

3 405.4 

17 565.6 

= (2) - (1) 

-

-
-
-
+ 
-
-
+ 
-
+ 
+ 
+ 
-
-
-
-
-
-

-

126.4 
209.5 

15.4 
25.0 

9.9 
16.8 
47.3 

5.3 
26.4 

4.5 
110.2 
33.6 

1.6 
1.6 
3.2 
1.9 

12.2 
34.4 

199.5 

916.5 

(1) - (2) 

(2) 

9.18 
13.89 
6.41 
4.53 

- 2.50 
2.41 
2.51 

- 1.63 
7.01 

- 0.59 
- 7.45 
- 3.18 

0.2 
0.35 
0.25 

3.5 
9.28 
8.48 
5.22 

5.22 

T h e first point to emerge here is the impact of the crisis on employment, 
which had been seriously under-estimated. There was a difference of 916,500 
between the number of salaried jobs forecast and the actual out-turn. 
However , non-salaried workers seem to have withstood the crisis better than 
expected, their numbers exceeding forecasts by 282,700. 

T h e analysis further shows that service-sector manpower more closely coin
cided with forecasts than did employment in manufacturing, reflecting the fact 
that the former has proved more resistant to the economic crisis. Within the 
service sector, over-estimates notably concerned insurance, banking and finan
cial organizations and the non-commercial sector, and to a lesser degree, 
shops. M a n p o w e r forecasts in transportation, posts and telecommunications 
appear to coincide with the actual figures, while employment in commercial 
services was under-estimated. 

In all the other branches employment was over-estimated, the most flagrant 
case being that of building and public works, where employment was over
estimated by practically 14 per cent. Employment in the producer-goods indus
tries also fell short of forecasts, particularly in smelting, paper and cardboard-
making, heavy chemicals, minerals and ferrous metals, and building materials ; 
the only sector in which manpower was under-estimated was minerals and non-
ferrous metals. 
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Employment in the consumer-goods industries declined more sharply than 
expected, especially in the textiles, garment and leather industries. Employ
ment in the capital-goods industries also turned out lower than forecast, 
despite the relatively good match between forecasts and out-turn in the 
carmaking, shipbuilding and aircraft industries. 

These data suggest that the extent of the disparities between forecasts and 
out-turn stems largely from the different sectors' abilities to withstand the 
economic crisis, which highlights the inadequacies of the forecasting model in 
an economy that is no longer growing steadily. 

IV. Manpower forecasting and educational planning 

While the aim of the earliest occupational forecasts was to combat bottlenecks 
affecting the supply of certain skills by indicating which subjects the education
al system ought to be concentrating on, planners' concerns have shifted 
perceptibly in keeping with the altered state of the labour market, in which 
shortages of certain skills have turned into general quasi-surpluses. 

A s regards institutional structures, it was during the fifth plan that it was 
decided to set up an 'educational-training promotion' co-ordinating group in 
order to extract from the forecasts suitable guidelines for the training system in 
the light of the economy's needs. This co-ordinating group has been k n o w n 
successively as the 'vocational training-skills' group for the sixth plan, the 
'technical job-training forecasting group' for the seventh plan, and the 'job-
training group' for the eighth plan. 

This section begins by presenting the work and recommendations of these 
groups, before going on to illustrate them by citing the example of forecasts 
concerning technicians. Lastly, w e shall try to derive a set of broad recom
mendations for forecasting from the work described. 

The transformation of occupational forecasts 
into signals to the school system 

Whereas the fourth plan contented itself with observing that there was a 
considerable need for vocational training, particularly as regards technicians, 
the fifth plan contained more specific interpretations of needs in terms of level 
and speciality. But whereas the sixth plan travelled still further in this direc
tion, the seventh plan modified the role assigned to the educational system in 
the balancing of supply and d e m a n d for skills, ultimately refusing to confront 
the two, and thereby rejecting any detailed normative analysis aimed at the 
school system. 

In the fifth plan the recruitment-needs forecasts computed for each occupa
tion were translated into categories and into six levels of training. Mobility was 
not taken into account, which means that the notion of 'manpower' needs 
cannot be equated with that of 'training' needs. T h e authors of the study 
conclude that recruitment needs ought to be regarded as minima, the output of 
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the training system being expected to seek to satisfy at least the targets thus 
indicated, in order to avoid skill-shortages liable to hinder economic growth. 

The information produced by the preparatory work for the sixth plan 
appears to be more operational a priori, in so far as occupational mobility is 
taken into account and projections are m a d e concerning the number of people 
leaving the educational system. However , the linkage between occupation and 
level of training required was m a d e according to a method close to that used in 
the preparation of the fifth plan, some refinements having been m a d e on the 
basis of the 1966 census, notably dividing blue-collar workers into skilled 
workers level V , and unskilled workers level VI . It needs to be pointed out that 
educational outputs required by level were calculated on the basis of para
meters internal to the educational system (enrolments, transition rates) not 
directly incorporating political measures taken in the light of occupational 
recruitment needs. 

The balance sheet in Table 4 indicates a quantitative equilibrium between 
resources and recruitment needs, except for technicians and senior technicians 
(levels III and IV) , and the number of higher-education graduates does not 
appear excessive in view of needs. These studies contained no detailed figures 
concerning job specialities, confining themselves to noting the risks of a surplus 
of arts graduates. 

The seventh plan's calculations of manpower availability by occupation 
incorporated school-leavers entering working life alongside other flows affec
ting the population, namely deaths, retirements or withdrawals from the labour 
market, job mobility and resumption of activity. 

The number of people entering the labour market was further estimated on 
the basis of the findings of the 'vocational training skills' survey for the period 
1965-1970, assuming that behaviour would be the same during the period 
covered by the plan. This approach, of course, reproduces any mismatch 
between training and first jobs. 

T A B L E 4. Skill resources supplied by school and university training between 1968 and 1975, and 
recruitment prospects by broad level of training 

Levels I & II 
Levels III & IV 
Level V 

Total 
Level VI 

] Recruitment needs 
(Job-mobility assumption) 

1968-75 

394.3 
841.3 

1930.2 
3165.8 
1028.5 

Annual 
average 

56.3 
120.2 
275.8 
425.3 
146.9 

% 

9.4 
20.0 
46.0 

24.6 

Required educational output 

1968-75 

473 
801 

2 123 
3 397 
1397 

Annual 
average 

67.5 
114.4 
303.3 
485.2 
199.5 

% 

9.9 
16.7 
44.3 

29.1 

Total 4 194.3 599.2 100.0 4 794 684.7 100.0 

S O U R C E Rapport del'intergroupe 'Formation-Qualification professionnelles' du Vie Pian, p. 83. 
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T A B L E 5. Balance sheet by occupation, seventh plan (manpower, in thousands) 

Percentage 
Difference between Percentage difference difference relative 
available & supply relative to supply to 1st employment 

Scenario 1 
Farmers 
Engineers 
Technicians 
Skilled workers 
Unskilled workers 
Senior executives (service) 
Mid-executives (service) 
Skilled white-collar 
Unskilled white-collar 
Total 

Scenario 2 
Farmers 
Engineers 
Technnicians 
Skilled workers 
Unskilled workers 
Senior executives (service) 
Mid-executives (service) 
Skilled white-collar 
Unskilled white-collar 
Total 

S O U R C E Affichard(1976),p. 47. 

The balance sheets of potential job supply and m a n p o w e r availability by 
occupation are therefore not normative documents, and the 'needs of the 
economy' do not represent directives for the educational system ; they merely 
indicate the broad trends foreseeable for the seventh plan. 

Table 5 presents the discrepancies between manpower availability and sup
ply as related to foreseeable potential supplies plus young people entering the 
labour market. The latter rate is given here for indicative purposes only, as the 
school system flows represent only part of the total job-turnover flow. 

The percentage differences relative to supply reveal a close balance, with the 
exception of two occupations, namely senior executives in the service sector 
(scarcity) and technicians (surplus). However , it is difficult to use this kind of 
balance sheet in educational planning: the instruments do not incorporate 
mechanisms for adjusting supply and demand which, in periods of long-term 
unemployment, include competition between the different types of m a n p o w e r 
turnover and types of training, whose consequences on school-leavers' atti
tudes and future careers are little known. Furthermore, the fact that there is no 
longer a shortage of skills has led the 'groupe technique de prévision emploi-
formation' to question whether there is any point at all to educational planning 
in a surplus situation and in a free-market economy. 

49 
6 

129 
- 72 
124 

-137 
- 47 

73 
15 
140 

85 
11 
146 
19 
104 

- 132 
- 47 
112 
1 

260 

2.5 
1.7 
14.8 

- 1.5 
3.5 

- 8.9 
- 1.7 
1.7 
0.7 
0.6 

4.3 
3.1 
17.1 
0.4 
7.9 

- 8.6 
- 1.7 
2.7 

1.2 

24.2 
10.5 
75.9 

- 18.5 
14.0 

- 130.5 
- 10.4 

7.7 
3.9 
3.9 

23.8 
19.3 
85.9 
4.9 
11.7 

- 125.7 
- 10.4 

11.9 
0.3 
7.2 
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A s a result, in the eighth plan the 'training-employment' group preferred to 
analyse these mechanisms rather than try to construct a balance sheet that 
would have been irrelevant to educational planning in their view. Conse
quently, job-supply forecasts to 1985 were not balanced with availability fore
casts, as the group refused to translate numbers leaving the educational system 
into entries to the different occupations or to translate employment forecasts 
into recruitment needs. Accordingly, the group's recommendations concerned 
quantitative and qualitative improvements to the educational system, the pro
ductive system being expected to develop a 'veritable skill strategy' for making 
the best possible use of skilled manpower . The group concluded that there was 
a need to renew both the conceptual framework and the qualitative methods 
of using manpower forecasts for educational planning. 

V . The outlook for manpower forecasting 

It is important to note the gradual refinement of methods used to forecast 
employment by occupation in France, both in terms of methodological pro
gress (e.g. the use of macro-economic models, the inclusion of job mobility and 
conditions governing first-job placement) and improvements to the statistical 
apparatus. W h a t is probably more remarkable still is the change that has come 
over the forecasters themselves, as their methods and tools have progressed in 
refinement, to the point where they n o w reject the idea of comparing m a n 
power needs and availability as a means of providing guidance to the training 
system. 

Furthermore, the growing disparities between m a n p o w e r forecasts by 
occupation and out-turns raises questions as to the very utility of this type of 
exercise as a preliminary to the computation of recruitment needs. W o u l d it be 
better to do away with these forecasts altogether ? It does look as though such a 
position would be too extreme, and w e ought probably to retain at least a 
general framework for initial discussion. Furthermore, improvements could be 
m a d e , particularly regarding the implementation of forecasting procedures. 

A . The general forecasting framework 

At present, w e are bound to recognize the impotence of the forecasters, which 
means that it is preferable to confine ourselves to forecasts indicating approxi
mate quantities rather than try to m a k e detailed forecasts by occupation or 
draw up balance sheets. This general framework should employ broad profile 
forecasts, as regards both occupations and training. A n d while it m a y be 
possible to produce more detailed forecasts in research, these should not be 
used for policy-making. 

A s for the linkage between manpower forecasts and forecasts regarding rates 
of departure from the educational system, there is growing need to derive the 
latter from the former, and the educational system ought to strive to ensure, 
within the bounds of what is financially possible, that the m a x i m u m number of 
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individuals acquire high-level skills and that these skills correspond to a broad 
occupational profile. Seen from this standpoint, the production of skills m a y be 
viewed as a driving force for social change and technological evolution. 

B . Implementing forecasts 

Does the uncertainty surrounding forecasts based on today's sophisticated 
methods m e a n that w e ought to revert to the methods used in the fourth and 
fifth plans, which were to a large extent based on the opinions of experts 
meeting in sectoral commissions ? It would be hard to defend putting the clock 
back in this w a y , for as w e have seen, these opinions too were frequently drawn 
from linear extrapolations. However , w e should not neglect the opinions of 
suitably-qualified people at a time w h e n traditional quantitative methods are 
found wanting. 

At the national level, consequently, forecasts should be based on very broad 
nomenclatures and should be tied in with a training system producing general 
skills (although these should obviously comprise technological aspects) ; such 
forecasts should be based on quantitative methods. At the regional level, on 
the other hand, it would probably be better to encourage consultation a m o n g 
the different actors concerned, e.g. employers, union leaders, local authorities, 
in order to lay down guidelines for a continuous training policy involving 
measures to establish courses capable of providing professional skills both to 
school-leavers and to people already in work, in response to short- and 
medium-term needs. 

This combination of broad-profile initial training with specialized post-initial 
training would thus solve the dilemma of the need for forecasting and its 
uncertainty: quantitative forecasts would be m a d e for the long run, covering 
extensive areas, while the short run would be handled by means of more 
qualitative forecasts rooted in a more precisely-delineated universe. 

C . T h e frailty of employment-related concepts 

Progress achieved in the analysis of phenomena and the debate over certain 
tools and economic trends have combined to throw light on the frailty of the 
assumptions and concepts used in employment forecasting. 

T h e first and over-riding need is to question the concept of manpower needs, 
at least as currently understood, and particularly with regard to the recuitment 
needs signalled to the school system. This is because the very term manpower 
needs rests on the assumption that, for a given volume or quality of output, 
there is a corresponding volume and structure of employment. Yet several 
empirical studies have shown the limitations of this view (Germe and Michon, 
1980), and that employment structures m a y vary greatly according to the 
different industrial variables selected. 

It is consequently difficult to isolate an average employment-structure pro
file for a given sector. Furthermore, the influence of the size of an enterprise 
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on skill depends on the sector: generally speaking, the technical and c o m 
munication functions grow with size, whereas the manufacturing function 
diminishes in importance, although certain industries such as mechanical 
engineering contradict this pattern. Similarly, it appears that, for a given level 
of technology, employment structures m a y vary greatly from one establishment 
or even production unit to another, and that goes for homogeneous products as 
well. This diversity remains considerable even w h e n other factors such as 
belonging to a given enterprise, location or type of market are frozen. 

Furthermore, several studies (Paul, 1981) have shown that it is no longer 
possible to use the concept of needs as addressed or signalled to the school 
system, since none of the three flows, i.e. leaving school, job mobility and 
resumption or cessation of activity, acts in an equilibrating manner , and 
recruitment occurs through an as-yet ill-defined competition a m o n g the three 
flows. Thus , the economic crisis has apparently curtailed voluntary job-mobil
ity and, as a corrollary, recruitment of already-active m e m b e r s of the working 
population, whereas there has been a rise in recruitment of unemployed 
workers, thereby curbing the supply of jobs for school-leavers. 

Secondly, the concept of employment as used in nomenclature-based fore
casting needs to be revised in the light of crisis-induced changes in m a n p o w e r -
management procedures. The emergence of particular forms of employment, 
such as limited-duration employment contracts, temporary employment, and 
work at h o m e , m e a n that the criteria used to identify jobs must take cognizance 
of this dynamic, which also has its effect on recruitment needs and on indi
vidual career patterns. In this respect, an understanding of the mechanisms of 
manpower-turnover probably requires an examination not only of entry into 
the labour market but also of career trajectories, notably with reference to 
patterns of entry into the labour market (dTribarne, 1979). 
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I. Introduction 

Forecasting in the Federal Republic of G e r m a n y ( F R G ) is not centralized in a 
few institutions but is carried out by numerous commissions, associations, 
commercial and university research institutions. General labour-market analy
ses as well as econometric systems analyses and forecasts are, for reasons of 
extensive data needs and processing, the domain of the big research institutes 
and federal organizations. M o r e specific projections are performed by smaller 
academic and commercial research institutes as well as by trade unions, 
employer's associations and big corporations. 

Because forecasts deal with different topics and utilize different assump
tions, data and methods, consistent comparisons of the various forecasting 
results and of these with actual outcomes by means of statistical dispersion 
indices are not really practicable. It has therefore been necessary in this 
evaluation to m a k e some restrictions, by referring only to studies performed by 
leading research institutes or federal institutions in the case of general labour-
market projections ; to the activities of educational-planning organizations in 
the case of educational forecasts; and to leading research institutes using 
systems approaches in the case of qualification forecasts. 

II. Genesis a n d m e t h o d s of m a n p o w e r forecasting 

T h e aim of replacing separate and short-term measurements of the labour 
market and educational sector in favour of an integrated strategy led to the 
development of methods of forecasting the supply and d e m a n d of m a n p o w e r in 
general, as well as its qualification structure. In general, the intentions of 
forecasting models are : 
—to consider educational institutions and labour-market segments and their 

interrelationships on the one hand, and their dependence on the social and 
economic system on the other ; 

—to trace the labour-market and qualification consequences of policy m e a 
sures taken ; 
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—to avoid harmful developments (warning function), and thus; 
—to show h o w to serve given social, political and economic goals. 
In the F R G , these intentions led to the adaptation of the manpower-require
ment approach applied by the O E C D for the Mediterranean countries in the 
early sixties. Economists of the 'Basel School' (Bombach) especially worked 
out the first qualification forecasts, the basic parameters of this approach 
being : 
1. The projection of final demand and of economic growth with disaggregation 

to the sectoral shares of G D P . 
2. The projection of sectoral labour productivity and, as the result of 1 and 2 , 

of the sectoral labour demand. 
3. The structuring of the projected sectoral labour demand according to 

labour-participation rates, sex, age, nationality, occupational and qual
ification characteristics. 

The labour-force demand in the service sectors and in service occupations (e.g. 
teachers, lawyers, physicians) is derived from assumed or intended supply 
coefficients (density ratios such as pupil-teacher ratio, population-physician 
ratio). 

Until the mid-1970s, various manpower projections appeared, mainly con
cerned with long- and medium-term general labour-market developments on 
the one hand and the demand for skilled manpower by field of study on the 
other. A positive argument for implementing the manpower-requirement 
approach for labour-market and educational planning as well as for individual 
vocational guidance was the expectation that this would avoid structural imbal
ances and cyclical fluctuations, and secure adequate employment according to 
economic needs (Kühlewind and Tessaring, 1975). 

Strong opposition to this approach arose at a very early stage. Counter
arguments were the approach's neglect of the adjustment and flexibility proces
ses at work in real life, the dominance of economic goals, and the lack of 
statistical evidence necessary for such very disaggregated structural estima
tions. But it was mainly the objection that the application of this approach in 
educational and employment policy was incompatible with individual rights of 
free educational and occupational choice which pointed the way to an alterna
tive approach : the social-demand approach. 

This approach originally concentrated on planning educational capacities in 
order to satisfy projected individual demand for education. B y extension it 
took into account the transition of graduates into the labour market and thus 
allowed for the projection of labour supply. T h e social-demand model, there
fore, operates by analysing and projecting flows into and through the different 
levels of the educational system, the output of the educational system, and 
flows into and through working life. 

The labour-supply side (projected by the social-demand approach) and the 
labour-demand side (projected by the manpower-requirement approach) m a y 
show an imbalance owing to a demand surplus/deficit and/or supply surplus/de
ficit. Such imbalances m a y be interpreted as quantitative over- or under-
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employment (both registered and hidden) or as qualitative over-/underemploy-
ment, (related to the qualification of labour-force groups and the qualification 
needs of jobs). 

In most cases, alternative sets of assumptions are calculated in both 
approaches. Variations on the labour-demand side relate to growth and pro
ductivity rates and to the structure of the labour force (sectoral, occupational 
and qualification structure). Variations on the supply side are concerned with 
enrolment rates and transitions within the educational system, from education 
to employment, and within the employment system, such as arise from 
occupational mobility, employment interruptions and variations in retirement 
age. 

T h e aim of utilizing different sets of assumptions is to illustrate future 
developments that are expected to occur if: 
—the overall situation in a chosen reference year is maintained (status quo 

alternative) 
—past trends continue into the future (trend alternative) 
—political measures are taken having m e d i u m - or long-term consequences on 

the educational and labour-market systems (political alternative). 
Comparisons of the projections resulting from these basic alternatives m a y 

quantify the different functions of forecasting mentioned above. Although 
these variations are not meant to be predictions of a probable future, they m a y 
yield valuable criteria for educational and labour-market policy decisions. The 
principal addressees of these forecasts are institutions concerned with m a n 
power planning. Individuals m a y gain—if at all—only marginal information for 
their personal career planning. 

In Figure 1 (page 60) the basic stems of the social demand and the manpower 
requirement approaches are illustrated (darkened planes). Additionally, other 
parameters having an influence on manpower supply and demand are tabu
lated but are mostly not considered in the forecasts. 

III. G e n e r a l labour-market projections 

T h e aim of this section is to provide an overview of medium- and long-term 
labour-market forecasting activities in the Federal Republic of G e r m a n y . A 
restriction is m a d e in considering only macro-projections, 
—on the supply side structured by age, sex, occupational status and, if possi

ble, by nationality 
—on the demand side structured mainly by economic sectors. 

A . Forecasting activities in 
the Federal Republic of G e r m a n y (Kühlewind, 1980) 

T h e first long-term projection of labour supply in the F R G was carried out by 
the Deutsches Institut für Wirtschaftsforschung (Berlin) in 1959. It was fol
lowed by several supply-and-demand projections done by research institutes. 
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In 1964 the Ministry for Labour and Social Affairs presented a projection of 
long-term labour supply, and other ministries then did likewise for their 
particular needs. In order to co-ordinate official forecasting activities, an inter-
ministerial information and co-ordination board for labour-force projections 
was established in 1968. Within the framework of this committee, a working 
group was founded to perform long-term m a n p o w e r projections. M e m b e r s of 
this working group are representatives of all federal ministries affected by these 
questions and, additionally, of the Federal Monetary Board, the Federal 
Statistical Agency and the Institute of Employment and Occupational 
Research at the Federal Institute of Labour. The special tasks of these 
organizations vary, but together they cover (1) projection of labour-market 
developments ; (2) projection of economic developments ( G D P , productivity) ; 
(3) planning of the state budget, fiscal-policy interests; (4) co-ordination of 
medium-term economic policy in the European community; and (5) regional 
development planning. 

In addition, there are research institutes. These deal with specific aspects of 
employment forecasting, and the development of their methodologies is exten
sively subject to official forecasting activities. In 1975 (preparatory studies 
dated back to 1969), the Battelle Institute (Frankfurt) produced the first supply 
model in a highly differentiated form, permitting numerous simulations. T h e 
forecasting activity of the Deutsches Institut für Wirtschaftsforschung is nowa
days concentrated on the demand side, disaggregated by economic sectors and 
occupations, mainly using production functions of the Cobb-Douglas type. 
Input-output analyses are added to test the consistency of forecasting results. 
The forecasts of the Prognos Institute (Basel) deal mainly with spatial aspects, 
for urban and regional planning purposes or for developments in European 
countries. The institute of employment and occupational research (Institut für 
Arbeitsmarkt- und Berufsforschung), Nuremberg, whose forecasting activities 
are explicitly referred to in the employment promotion act, focuses on sub
stantiating alternative labour-market policy design possibilities. This is done by 
means of structured labour-market forecasts using the potential labour-force 
and manpower utilization concept (Klauder and Kühle wind, 1969; Mertens 
and Klauder, 1980; Klauder and Kühlewind, 1981). Various alternatives are 
calculated, both on the supply side (e.g. labour-force participation rates, 
supply of foreign workers) and on the demand side (e.g. variations of economic 
growth rates, labour productivity, working time). 

Mention should also be m a d e of other research institutes and organizations 
carrying out projections for special subjects and interests, for example the 
Wirtschafts- und Sozialwissenschaftliches Institut for the G e r m a n trade unions 
and the Institut der Deutschen Wirtschaft for the employers association. 

Between most of these institutes and ministries there exist permanent 
exchanges of information concerning the data base, methods, and assumptions. 
Nevertheless, each institute has its o w n specific forecasting design, making 
comparison difficult in m a n y cases. Interpretations of different results must 
bear in mind these distinct approaches. 
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B Long-term forecasts of global labour-market trends 
and actual developments 

The aim of this section is to review the most important long-term projections of 
general labour-force supply and demand which have been m a d e in the Federal 
Republic of Germany , and to compare these projections with actual develop
ments. Projection methods and the statistical difficulties in measuring the 
components of labour-market developments come in for special comment . 

A n evaluation of long-term labour-market forecasts is rather difficult, for the 
reasons briefly mentioned above. Firstly, the statistical bases for projections of 
the components of labour-market development are very heterogeneous. 
Secondly, the groups under consideration range from the G e r m a n labour force 
alone to the inclusion of foreign workers in the reference year with an assump
tion of zero migration, and to models taking into account economically-
induced immigrations. 

Similar restrictions result from conceptual differences: some projections 
consider only the labour force (i.e. gainfully employed persons + u n e m 
ployed), others the labour force uninfluenced by business cycles (by correcting 
the level in the basic year), and still others calculate the potential labour force 
(i.e. labour force employed + unemployed + hidden labour force). 

The need to assume an unchanging general economic, social and legal 
framework in the projections leads to grave discrepancies compared with the 
actual out-turn w h e n , as nowadays, this framework is in the throes of far-
reaching change. S o m e such examples, not foreseeable at the time, have been 
the demise of fixed exchange rates, the rapid increase in the cost of raw 
materials and energy, the introduction of a ninth and tenth year of compulsory 
school attendance and the introduction of flexible retirement. Additionally, 
substantial changes occurred in labour-force activity in the last decade, induced 
by the educational expansion, decreasing activity rates among older workers 
and a general rise in the participation of w o m e n in the force. 

1. Long-term labour supply and demand 
forecasting (Kühlewind, 1980) 

A comparison of long-term forecasts of labour supply with actual outcomes up 
to 1980 reveals some quite serious discrepancies. The forecast labour supply in 
1980 ranged from 25.4 to 28.5 million (foreign workers included) and from 24.6 
to 26.2 million (German labour force only), whereas the effective labour force 
in 1980 contained 24.5 million Germans and 2.1 million foreign workers. T h e 
main reasons for these differences were, as already pointed out, the decrease of 
male activity rates due to the extension of compulsory school attendance and 
the introduction of early retirement schemes. Projections have generally 
underestimated the real increase of w o m e n ' s participation in the labour force. 

Comparisons between the various demand projections as well as comparison 
with out-turn are subject to m a n y statistical, conceptual and methodological 
restrictions, and for these reasons evaluations are best focused on rates of 
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change and on structural patterns of the economic sectors rather than on 
absolute numbers. 

Long-term projections, as produced by official organizations or research 
institutes, are in the following overview divided into their main components, 
such as G D P growth, labour productivity and labour demand. 

Real annual G D P growth in the seventies was estimated at rates from 1 to 
5.4. per cent, whereas the actual average growth rate over these years was 2.8 
per cent. T h e reasons for these discrepancies lie in the relative evolution of the 
different sectors' shares of real G D P . Thus the contributions of agriculture, 
forestry, fishing and, in the recent years, mining have been underestimated, as 
have those of the fast-growing transport, communication and, especially, the 
services sectors. These sectors have been m u c h less affected by economic 
recession than have the manufacturing, construction and commercial sectors, 
in which output grew m u c h less rapidly than expected in the period 1974-80. 

Labour productivity (real G D P per gainfully employed person) in the past 
decade was actually lower than projected in most studies. Kühlewind takes this 
observation to verify the hypothesis that low G D P growth rates seem to imply 
low growth rates of labour productivity, too. Incidentally, the significantly 
lower-than-projected productivity growth in the public sector is worth noting. 

The m a n p o w e r demand resulting from the (tautological) relation between 
forecast real G D P and labour productivity1 was strongly influenced by the 
economic recession of 1974/75. Obviously, this break in the economic trend has 
been taken into account only in new forecasts. Additionally, it must be m e n 
tioned that the population census of 1970 showed a labour force almost 700,000 
persons fewer compared with the annual population updatings from 1961 to 
1970. These current population figures, which were the basis for forecasts, 
therefore led to lower productivity and higher employment estimates than 
those observed. 

Despite all these difficulties, the basic trends of sectoral labour demand were 
forecast with sufficient accuracy, especially in the primary economic sector. 
The break in the downward trend of labour demand in the secondary sector 
was forecast correctly too, but its dimension was underestimated by most 
projections. Correspondingly, the sharp increase in the demand for manpower 
in the service sector was forecast correctly in direction but underestimated in 
level. The economic recession affected the service sector and its labour demand 
m u c h less than most other sectors. 

1. The tautological equation is: 

L e j i = JsiL.LiL. J±. . G D P , G D p 
J Ljj L¡ G D P ¡ G D P 

with j = l , . . . ,m economic sectors 
i = l,...,n occupations 
e = l,...,p qualification 
L = Labour force resp. jobs 

G D P = Gross Domestic Product 
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2. Balances of labour supply and demand projections 
The balance of labour supply and demand should show the future number of 
(registered or hidden) unemployed. For several reasons m a n y forecasters 
hesitate to balance their results. The main reason is that even relatively small 
errors in supply and demand estimations can have enormous effects on the 
level of unemployment. Furthermore, it is difficult to subdivide a projected gap 
in labour-market balance into registered unemployment, hidden unemploy
ment or employment of foreign workers. 

For comparison of projected labour-market balances with the actual situa
tion it is necessary to distinguish between alternative projections (status quo or 
trend type) and goal projections (political alternative). Because of the wide 
spread of alternatives considered, the range of alternative forecasts included 
the actual out-turn in the most cases. 

Goal projections reveal a fair degree of harmony with the real employment 
situation up to 1973. For the following years the goals set were not achieved. 
Compared with projected unemployment rates,1 which varied from 0.7 to 1.5 
per cent in 1980, the actual rates were: 4.7 (1975), 3.8 (1979 and 1980), 5.5 
(1981) ; for 1982 an unemployment rate of 7.5 per cent is expected (Autoren-
gemeinschaft, 1982). 

Summarizing the experiences of long-term labour-market forecasting, accor
ding to the projections and the assumptions on which the manpower supply and 
demand estimates were based, relatively tolerable projection 'errors' were 
m a d e for : 
—the overall development of G e r m a n labour supply 
—rates of participation in the workforce by middle-aged persons 
—the decline in employment in the primary sector and the increase in the 

service sector. 
Fairly serious discrepancies between projection results and reality concern : 
—the decline in the participation of younger and older people in the workforce 
—the increase in the number of foreign workers 
—the state of employment in manufacturing and commercial sectors 
—the growth of G D P and labour productivity 
—the development of labour demand and unemployment resulting from the 

economic recession of 1974/75. 
These findings call for very careful consideration of the value of long-term 
forecasting results. Projections are capable of predicting basic changes in the 
labour-market structure or the direction of the main components. Alternative 
possibilities of future development should always be considered, by using 
several sets of assumptions. 

1. Unemployed as percentage oí labour force in dependent employment (incl. unemployed). 
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C . Medium-term forecasts of global m a n p o w e r 
supply and demand (Berié, 1982) 

This section briefly reviews fifteen years of experience with general m e d i u m -
term labour-market projections in the F R G . 

Medium-term projections of overall economic development are part of the 
annual economic report (Jahreswirtschaftsbericht) legally required by the 
Stability and Growth Act. T h e five-year projections are worked out by several 
federal ministries and submitted to the government. 

The first projection was m a d e in 1967. Forecasts were supposed to quantify 
the means to achieve given economic goals, the most important being price 
stability, a high level of employment, a healthy balance of payments, steady 
and reasonable economic growth. While the first projections still contained 
fairly specific objectives, in subsequent ones objectives were formulated purely 
in terms of their dimensions. The most recent projections are confined merely 
to global economic targets. 

The average annual growth of G N P , which had at one time been running at 
about 4 per cent, declined to 2 - 2.5 per cent in recent years. Projections for the 
years preceding the economic recession generally underestimated real growth 
rates. For the period following the recession year 1974 actual growth rates were 
about 2 percentage points lower than predicted. 

The forecasts of working hours and productivity by working hours have 
projected actual development with sufficient accuracy. The most serious dis
crepancies relate to labour-force projections. Compared to actual develop
ment, labour-force projections show deviations of up to 8 per cent, and 
unemployment forecasts have been even further off-target. 

A s was the case for long-term forecasts, then, medium-term projections also 
reveal significant differences for important categories from actual out-turns. 
They have been able to predict only the global direction, and the level and 
quantity of particular components has differed from the actual situation. 
Nevertheless, these kinds of projections are not considered useless as political 
advice, since they point to politically desirable or undesirable developments 
and indicate the direction to be followed in order to achieve given political 
objectives. 

IV. Forecasting the educational structure 

of manpower supply and demand (Tessaring, 1980) 

Projection activities in the F R G concerning educational developments and the 
supply of and demand for skilled m a n p o w e r were concentrated in the decade 
1966-76. They were based on an uncritical faith in planning methods and the 
assumption that with improved projection methods and statistical bases, eco
nomic, social, and educational change could be foreseen with sufficient 
accuracy. 

This section contains a summary of the main projections of educational 
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expansion and the qualification structure of the labour market. A s far as 
possible, projected figures are compared with the actual state of the education
al system and the demand for skilled manpower . This section will also discuss 
the reasons for discrepancies between projections and the actual out-turns. 

Projections of educational development and of the qualification structure of 
manpower supply and demand concentrated more on university graduates than 
on other groups. The beginning of higher-education expansion in the F R G can 
be dated to the early 1960s, when public opinion was stirred by warnings of the 
threatening qualification-gap compared with other industrial countries. In the 
following decade both the number of students and educational expenditure grew 
rapidly. In the early 1970s public discussion began to change, not least because 
of a flood of pessimistic projections of graduate supply and d e m a n d , warning of 
a surplus of university graduates. It was forecast that there would be over-
supply not only in academic disciplines such as the social sciences, arts and 
teacher training, but also in the natural sciences, engineering and physics. 
Increasing overall unemployment, already affecting university graduates to a 
certain extent, seemed to confirm these opinions. 

W e r e these projections in fact correct? This is the question that the following 
sections will deal with, starting with forecasts relating to the educational 
system, especially at university level, and then going on to discuss forecasts of 
the supply and demand for highly qualified manpower . 

A . The expansion of the universities 

T h e number of student enrolments at universities nearly doubled in the period 
1960 to 1975. In the following years student enrolments stagnated, while 
numbers rose slightly at the end of the 1970s, mainly for demographic reasons. 

In 1960 and 1964 the scientific council (Wissenschaftsrat) published two 
projections showing what looked like (at that time) an enormous increase in 
student enrolments to 1980. In reality, the projected doubling of enrolments 
occurred five years earlier than foreseen. T h e development of stagnating 
enrolment after 1975, however, produced relatively small discrepancies 
between the early projections and actual enrolments in 1980. N o n e of the later 
projections predicted stagnant student enrolments, and in fact the absolute and 
relative differences between projection results and actual numbers are greater 
in the later studies. Thus, for example, the projection of Alex (1972) shows 
smaller discrepancies for the period 1978-1980 than most of the later forecasts. 

Embarrassingly, the validity of forecasting results apparently does not 
depend on the complexity of methods used. Simple extrapolations sometimes 
show smaller discrepancies than some econometric projections. A s long as 
there remain serious gaps in our knowledge of the determinants of educational 
d e m a n d and the ways to forecast these determinants, the results of each 
projection will be more or less fortuitous. Determinants which require con
sideration include : 
—financial capacity and regional orientation of study ; 
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—personal and social attitudes towards the value of higher education ; 
—actual labour-market situation for highly-qualified manpower as well as 

expected (forecasted) supply and demand relations for highly-qualified m a n 
power and their feedback to students' educational and occupational deci
sions ; 

—income and career prospects ; 
—social determination of the d e m a n d for university training. 
Similar restrictions apply to manpower-requirement projections. Neither 
educational nor labour-market changes occur indepently, and they cannot be 
predicted without regard to political, social, financial and economic develop
ments, which also need to be explained and projected. A s long as this cannot 
be done (and it is doubtful whether this could ever be achieved), even medium-
term projections will be subject to major error. 

B . Forecasting the qualifications 
of the labour force 

For the first time in the F R G , the population census of 1961 drew a representa
tive picture of the qualification structure of the G e r m a n population and labour 
force. T h e proportion of highly-qualified manpower (university and college 
level) in the overall labour force, which was about 4 per cent in 1961, is said to 
have risen to about 8 per cent over the following twenty years. Correspond
ingly, the proportion of unqualified manpower declined from about 40 per cent 
to under 30 per cent. 

For several reasons, these percentage shares are not all that reliable.1 

Additionally, there are problems of comparing the different results of full and 
micro-censuses because of changes in the qualification categories. Thus, as 
even empirical evidence for the past is biased to a considerable extent, it is not 
surprising that forecasts of highly-qualified manpower supply and demand for 
1980 already show some significant divergences from reality. O n the other 
hand, these are not so serious as to reduce projection results to a mere lottery. 
Total stocks of manpower do not change so fast as to bring about a total 
revolution of labour-force qualification structure within one or two decades. 
This can be demonstrated for the stock of university graduates as a proportion 
of the total labour force. In comparison with an actual figure of about 6 per 
cent (excluding college level) in 1980, projections based on the 1961 and 1970 
population censuses pointed to shares of between 4.7 and 6.0 per cent in 1980. 

M o r e difficult to define are m e d i u m and low qualification levels. T h e defini
tion depends on whether only formal qualfications certified by educational 

1. T h e figures are partly estimates because the results of the 10 per cent (population-census) 
sample 1970 and the 1 per cent (microcensus) sample (1976 and 1978) are not completely 
reliable for small-size qualification groups. Reasons are statistical problems of marking the 
manifold educational and training levels (with m a n y combinations possible), of sampling errors, 
and of a relatively high percentage of persons without specification of their qualification 
background (in the microcensus 7 per cent on the average). 
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institutions are considered, or whether other training activities are included. 
The range of these extra-institutional training possibilities is rather wide, and 
comparisons are difficult owing to the diversity of training locations, durations, 
and contents, and to different admission practices and certification systems. 
Examples include short vocational training courses (e.g. for the unemployed), 
adult educational activities (mostly part-time), and firm-specific training m e a 
sures (e.g. adjustment courses, on-the-job training, advanced training 
courses). The results of these out-of-school programmes show that formal 
education and training of workers is supplemented by these informal qualifica
tions to a very large degree (Bundesinstitut, 1981). 

T h e variety of qualification categories is one of the reasons that account for 
the fact that projections of unskilled manpower ranged between 40 and 17 per 
cent of the total work force for 1980. T h e actual proportion is almost 30 per 
cent. Intermediate-qualification groups represented approximately 60 per cent 
of the labour force in 1980, while projections ranged between 54 and 77 per 
cent. 

C . Supply and d e m a n d forecasts 
for highly-qualified m a n p o w e r 1 

Having compared actual and predicted educational expansion and the qual
ification structure of the labour force, in this section w e will consider special 
projections of supply and demand for highly-qualified manpower . For this 
qualification group far more projections have been m a d e than for any other 
group—despite the fact that it represents only a relatively small proportion of 
total manpower . 

T h e actual stock of employed university graduates in 1980 was about 1.5 
million. Projections on the basis of social demand combined with those from 
the manpower-requirement approach (modified for some groups by projec
tions of density ratios) vary from 1.3 million to 1.66 million. Compared with 
the discrepancies between actual and projected numbers of university entrants 
and students noted above, these errors in the projection of the total supply and 
d e m a n d of highly-qualfied manpower appear relatively small. The reason is, as 
pointed out earlier, the 'inertia of statistical masses', influenced only by net 
differences between inflows and outflows into/out of the labour market. Thus 
highly aggregated stocks and structures of labour-force segments appear to be 
more or less sufficiently foreseeable in medium-term projections. 

It is still not possible to compare projected highly-qualified m a n p o w e r sup
plies by field of study with the observed stocks, pending availability of the 
results of the micro-census 1980, which for the first time since the population 
census of 1970 contains the number of graduates employed by fields of study. 
The results of the next full population census, which took place in 1983, are not 

1. In this section only graduates from universities, technical and theological universities (long-term 
studies) and teacher-training colleges resp. faculties are considered. 
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expected until 1985. The exceptions to this are teachers and physicians, for 
w h o m annual statistics are available. 

In 1978, the number of teachers was about 550,000, representing about 40 
per cent of all university graduates employed. Projections of teacher supply 
and demand have come fairly close to the actual numbers, with variations— 
dependent on different assumptions—from 520,000 to 700,000 (demand side) 
and from 530,000 to 611,000 (supply side). 

Early projections of teacher d e m a n d were based on rather optimistic ideas of 
future needs to achieve the educational reforms thought necessary to meet the 
requirements of technological and industrial progress. Declining birth rates 
since the mid-1960s, together with growing restrictions on public-sector recruit
ment (due to recession-induced financial pressures) in the 1970s, squeezed 
recruitment of teachers and bred growing numbers of unemployed teachers. 
This development led to reactions on both the supply and d e m a n d sides. O n 
the supply side, the ratio of students entering universities for purposes of 
teacher-training dropped from more than 40 per cent (1974/75) to less than 20 
per cent (1980/81) of all university entrants. 

O n the demand side, teachers m a y opt for part-time employment opportuni
ties on half-day, tripartite or other flexible-working-time bases. These offers 
have not been accepted by graduates to the expected extent. But even if they 
were accepted, these measures are probably insufficient to reduce present and 
projected high unemployment in the teaching profession. Y o u n g people n o w 
receive repeated warnings, official and otherwise, against studying to enter 
teaching, while teacher graduates are advised to look for alternative employ
ment outside schools. Unfortunately, prospects are clouded by the increasing 
number of social science, economic science and law graduates w h o have been 
hit by restrictive public personnel policy and are also looking for jobs in the 
private sector. A m o n g graduates in other fields of study, only for some has the 
employment situation in the late 1970s and early 1980s been predicted with a 
fair degree of accuracy. 

T h e dangers of using projection results to guide individual decisions are 
often compared to the emergence of the cobweb cycles k n o w n to economic 
theory. In other words, projections of labour demand and supply m a y lead in 
turn to both the over- and then under-stimulation of d e m a n d for places. 
Projections m a d e of the future demand for engineers are a good example 
(Tessaring, 1980; Institut, 1982). 

U p to 1970, projections had been rather optimistic. For example, the 
Association of G e r m a n Electro-Engineers ( V D E ) argued, on the basis of a 
1970 projection : 

'Altogether this study shows that the demand of industry (for electrical 
engineers) in the coming years cannot be satisfied in regard to economic and 
technological development.' 

In 1975 the same association summarized a n e w projection as follows : 
'Presumably, beginning with 1977/78, the growing numbers of enrolments in 

electrical engineering will create a situation in which demand for electrical 
engineers will be lower than the rise in the numbers of graduates. It must be 
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feared that until 1980 supply of electrical engineers will exceed demand... There 
is accordingly no reason to call for an increase in the number of university and 
college places...' 

In the same year, the Battelle Institute concluded its projections for natural 
scientists and engineers : 

'For all projection alternatives considered, and for the whole projection period, 
surplus of supply over demand emerges... In 1980 8 per cent, and in 1990 33 per 
cent, of all engineers will not find adequate job opportunities.' 

T h e n , in 1979, the line changed radically. T h e Handelsblatt wrote: 
"The actual numbers for (enrolments at) technical universities and colleges for 
1979 show an alarming decline in enrolments which is being described as a 
catastrophe for some universities. Meanwhile, industry is demanding increasing 
numbers of engineers.' 

A n d in 1980: 
'Altogether, and despite the uncertainty surrounding economic growth, it can be 
expected that demand for electrical engineers will be higher in the near future 
than in 1970-75', 

so ran the n e w line of reasoning of the Association of G e r m a n Electrical 
Engineers. A t present, the interpretation of the labour-market situation is 
going into reverse once m o r e . In 1982 the G e r m a n science council (Wis-
senschaftsrat) r ecommended caution in speaking of a dearth of engineers : the 
aim ought to be a steady rate of enrolments and student numbers in these 
faculties. T h e Association of G e r m a n College Engineers has even expressed 
fears of a graduate surplus relative to vacancies and expressly warns students 
against enrolling in engineering courses. 

These examples illustrate the ups and downs of medium-term forecasts, with 
far-reaching effects on developments in education and the labour market. 
Reactions to students' decisions occur very rapidly (enforced by the lack of 
alternatives due to shrinking job opportunities for graduates of other faculties) 
and thus create unforeseen cobweb cycles. 

Summarizing this section, comparison of projections of the qualification and 
labour-market structures, especially of highly-qualified m a n p o w e r , to actual 
development, shows that the basic factors of supply and d e m a n d were pre
dicted with a fair measure of accuracy. This refers mainly to the economic 
components of the projection models. It should be added, however, that, on a 
highly aggregated level, these parameters remain relatively stable in the 
m e d i u m term. O n the other hand, detailed predictions of educational and 
employment developments were rather wide of the mark on the whole. T h e 
growth in the number of entrants to universities and colleges and of student 
numbers had not been foreseen, due to 'mistaken' estimates of the sensitivity 
of educational aspirations to the labour-market situation and to the forecast 
situation itself. 

T h e built-in tendencies (such as in engineering) for over- to under-modula-
tion in the light of market behaviour of people and enterprises not susceptible 
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to central planning are the main reasons for treating projections with caution. 
In addition, only the first steps have been taken so far in giving proper weight 
to the elasticity and sensitivity of the labour market. It is worth mentioning 
calculations of mobility and substitution margins and attempts at estimating 
projections' sensitivity to variations in model parameters. M u c h work still 
remains to be done in order to include wage and price mechanisms, institution
al components and the influence of market and bargaining power on labour-
market interactions. 

Given the objections to traditional forecasting methods, it is surprising that 
until n o w few alternative approaches have been discussed. A m o n g these are: 
—an analysis of socio-economic causalities based on a regionalized regression 

model of various demand factors ; 
—a normative approach to conditions of absorption and integration of the 

increasing number of university graduates coming onto the labour market ; 
—an approach taking into account several indicators influencing the demand 

for graduates ; 
—systems-analysis approaches on an econometric basis. 
O f other proposed projection methods - goal analyses, models of optimization 
and cybernetic approaches - none has so far been used in the F R G . 

For the above reasons, current prevailing opinion is that highly disaggre
gated projections (e.g. for special university disciplines) are but one a m o n g 
m a n y guidelines for educational and labour-market policy-making. Used 
alone, they are next to useless. Public policy and research institutions have 
become aware of the inadequacy of projections. T h e Federal Ministry for 
Education and Science, in a 1980 statement, concludes ' A reliable m e d i u m - or 
even long-term prediction of the future need for manpower and qualification is 
not possible... M a n p o w e r demand projections are merely models illustrating 
the dependency of future developments on a chosen, partly arbitrarily 
implemented set of assumptions. Results should be applied in regard to these 
reservations... Not the accuracy of projections... but the illustration of tenden
cies and dependencies provides indications for the policy design possible and 
eventually for the need for action' (Ministry of Education and Science, 1980). 

V . Labour-force and employment perspectives 

W h a t conclusions can w e draw after all these criticisms and uncertainties 
concerning projections ? Can w e really say nothing about the future ? Should it 
not be possible to separate statements about future developments into 'hard' 
ones (highly probable ones) and into 'soft' ones (rather more speculative 
ones) ? 

There are signs that the impact of demographic and educational growth in 
the past two decades on the labour-market and employment situation of the 
next 10-15 years can be predicted in general terms with a fair degree of 
accuracy. The same m a y be expected of the long-run change in sectoral shares 
of the economy and the rising overall qualification of the labour force. 

71 



Forecasting skilled-manpower needs: 
the experience of eleven countries 

Expectations regarding the impact of technology on the labour market and 
about the labour-market and educational behaviour of individuals would 
appear to be relatively open (soft). Similarly, political/legal/institutional meas
ures taken (e.g. concerning changes in the length of the working week, employ
ment and economic programmes, and policy towards foreign workers) can 
hardly be foreseen. 

The long-term effects of demographic fluctuations, with growing numbers of 
young people requiring vocational training and job opportunities, followed— 
beginning 1985—by a rapid decline of the younger age-groups (born 1965 and 
later) entering the labour market, will create a major need for adjustments in 
educational, employment and economic policy. 

The structure and the number of jobs available will change more rapidly than 
ever in the closing years of the century, owing to the far-reaching technological 
and social change expected. This development can already be derived from the 
past. The sectoral structure of the G e r m a n labour force, as in most other 
industrial countries, has altered considerably since the Second World W a r . 

All these countries seem to follow a similar pattern of development, with 
agriculture occupying a declining proportion of the workforce and services an 
increasing share. The industrial sector in Germany was affected by the first 
recession of 1967/68. It was in those years that the industrial sector's share of 
total employment began to decline. It is expected that this decline will deceler
ate and, correspondingly, that there will be no further increase in the service 
sector, mainly due to the stagnation of the public sector. 

T h e qualification structure of the labour force in Germany (available for the 
past decade only) shows, notwithstanding problems of statistical comparison, a 
considerable growth in the proportion of highly-qualified manpower and a 
diminishing proportion of less-qualified manpower. The level of qualification 
of the labour force is expected to continue to rise over the coming years, when 
an increasing number of university graduates will be entering the labour 
market. The growth in the number of graduates will not peak before 1990, 
whereas the number of leavers from lower training levels will have dwindled to 
a very low level (as an effect of demographic decline). The most important 
impact for educational and labour-market policy in the coming years will be to 
provide sufficient educational and employment opportunities for the age-
groups to prevent this generation from becoming a lost one. 

T h e energy crisis and the ensuing economic recession was the most impor
tant (but not the only) reason for the rise in unemployment from about 2 per 
cent (1973) to almost 5 per cent (1976). The slight decrease in the overall 
unemployment rate to less than 4 per cent in 1980 was caused by a relatively 
favourable development of output and final demand for goods and services, 
and of exports especially. The turning-point came in 1981, when economic 
expectations grew more pessimistic and registered unemployment rose to 1.3 
million, or 5.5 per cent of the workforce. For 1982, economic growth was 
expected to be close to zero, with unemployment rising to 1.8 million, or 7.5 
per cent (Autorengemeinschaft, 1982). 
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For the coming years the labour-market imbalance is expected to deteriorate 
still further. A growing number of young people in the most numerous age-
groups (born 1958-68) will be demanding jobs, and the net increase in the 
potential labour force (employed + unemployed + persons in hidden 
unemployment) will be about 1 million over the current decade. O n the other 
hand, according to the projections of several research institutes, new technolo
gies and rationalization m a y diminish the number of jobs by at least the same 
extent. 

Not before the mid-1990s, even assuming considerable economic growth, 
could the job deficit disappear, to be replaced by a manpower shortage. This 
long-run decrease of labour-force potential, induced above all by demographic 
decline, could be overcome by increased employment of foreign workers, 
increased labour-force participation rates (especially through higher qualifica
tion of w o m e n ) , or advances in labour productivity through the replacement of 
labour by capital. 

Since higher qualifications in general raise labour-force participation too, a 
greater number of better-trained persons (especially w o m e n ) would increase 
the labour-force potential by more than 2 million persons by the year 2010 and 
thus compensate for the demographically induced decrease by 70 to 90 per 
cent. Next to this, modifications in the length of the working week play an 
important role in adjustements to changing labour-market situations. In the 
coming years, earlier retirement or shorter annual working time could also help 
to reduce unemployment and to distribute scarce job openings to the increasing 
number of job-seekers. 

There are m a n y grounds for assuming that the negative consequences of 
demographic fluctuations on people's motivation, innovation and ability to 
adjust might be compensated for by better and longer training. The dangers of 
'over-qualification', in the sense of provisional training, are less important (and 
cheaper for the social system) in the long run than omissions in educational and 
training policy n o w . M o r e than ever it seems necessary to base policy on long-
run considerations instead of allowing ourselves to be paralysed by the pes
simistic prospects for the crucial decade before us. 
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I. Introduction 

Despite the high priority accorded to manpower development by most govern
ments in the United Kingdom since universal free secondary education was 
provided for under the 1944 Education Act, there has not been a sustained 
attempt to establish formal planning criteria, m u c h less to implement them. In 
general, policy has been determined partly by intuitive pragmatism and partly 
by social demand or by the Government's perception of what society ought to 
demand. 

This is not to say that formal analysis of manpower development has been 
entirely lacking or uninfluential. But it has remained the preserve of ad hoc 
official working parties and advisory bodies, and of independent institutes and 
individual commentators outside the mainstream of policy-making. 

Paradoxically, through the exercise of pragmatic c o m m o n sense, recent 
administrations have developed a public role which could be regarded as a 
formal, if unnamed, type of planning mechanism. The object of this paper is to 
review the utilization and success of both the traditional planning methods and 
the new one which, by accident or design, is superseding them in the United 
Kingdom. 

For the purposes of this paper, manpower-development planning will be 
understood to m e a n policies intended to co-ordinate the supply and demand of 
different types of qualified labour. The two approaches which dominate the 
literature on the subject will here be denoted the manpower-requirements 
approach and rate-of-return analysis. 

The first refers to policies aimed at forecasting demands in quantitative 
terms and regulating supply accordingly. T h e second, which presupposes some 
flexibility in the pattern of future requirements, evaluates the socially most 
cost-effective ways of meeting them. 

A third approach, which in different forms has been proposed by a number 
of writers including the present one, is eclectic and pragmatic in nature and has 
yet to acquire a generally accepted label. In the version advocated by the 
present writer, the institutions responsible for manpower development, the 
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different elements of labour demand, and all mediating agencies are together 
regarded as forming an organism, and the first responsibility of the manpower-
development planner is to ensure its general health. That is to say, to see that 
appropriate institutional links exist between the various components of the 
organism responsible for the supply and demand of a given type of m a n p o w e r , 
that these links actually function and in particular are used to transmit informa
tion.1 

The second task of the manpower-development planner is to promote an 
optimal utilization of resources using a pragmatic form of feed-back control. 
Ideally, this might combine the two orthodox approaches, long-term forecasts 
based on the manpower-requirements approach being modified according to 
continuous rate-of-return analysis. In practice for m a n y occupations it is not 
always possible to construct accurate projections, nor is it always feasible to 
carry out continuous rate-of-return analysis. Hence in some cases the m a n 
power-development planner must be prepared to do without long-term fore
casts, and he will also have to be prepared to replace rate-of-return analysis 
with other types of feed-back information concerning the state of a labour 
market. 

For want of a better word, the adjective cybernetic will be used to refer to 
the third approach. In the view of the present writer, the first element of the 
approach is frequently more important than the second, for the gains to be 
m a d e by establishing a functioning system and monitoring it on a regular basis 
m a y be greater, quicker and more certain than the subsequent gains to be m a d e 
from attempts at resource optimization. At any rate, the best should not be 
allowed to stand in the way of the good. 

II. Post-war manpower development 
in the United Kingdom 

A . Primary and secondary education 

It is probably fair to say that in the post-war period there has been no attempt 
to use any systematic and comprehensive approach to manpower-development 
planning to guide the growth of primary and secondary education. Primary 
education was already compulsory and universal. The duration of secondary 
education has been extended twice, the m i n i m u m school-leaving age being 
raised from 14 to 15 in 1947 and from 15 to 16 in 1973, and comprehensive 
schools have to a large extent replaced grammar and secondary-modern 
schools within the public sector. These changes were certainly m a d e at a 
political level on an intuitive basis. The supply of secondary education beyond 
the m i n i m u m age has been determined purely by social demand. 

1. For examples of increasing concern with information, see Psacharopoulos (1979) for Unesco 
and Richter (1978) for the I L O . 
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B . Higher education 

Similarly, social demand has been the most important determinant of the total 
number of places provided at the level of higher education, the influential 
Robbins Report of 1963 explicitly formalizing its role. The report recom
mended that the total supply of places should be related to the projected supply 
of secondary-school graduates with two or more A-levels, with the proportion 
of places in universities, polytechnics and other institutions of tertiary educa
tion remaining stable. This recommendation was immediately accepted by the 
Government in a White Paper ( C m n d 2165, November 1963). 

However, there has been a considerable effort to relate the distribution of 
places to economic factors. In particular, there has been a concern to find an 
appropriate balance between the sciences and the arts. 

Predictions of the demand for scientists and technologists were undertaken 
by the Committee for Scientific M a n p o w e r of the Advisory Council on Scien
tific Policy appointed by the Minister for Science. The Committee first 
reported in 1956, giving estimates of existing stocks with a fine level of 
disaggregation, together with predictions of requirements three years ahead. 
Both sets of estimates were obtained directly from employers. The exercise was 
repeated in 1959 and 1962, in each case comparing the outcome with predic
tions, and again in 1965 and 1968, the body responsible having been renamed 
the Committee on M a n p o w e r Resources for Science and Technology 
( C M R S T ) . Each report concluded that Britain was likely to experience a 
serious shortage of scientists and engineers. 

These reports had a substantial impact on the policies of the University 
Grants Committee ( U G C ) , which embarked on a policy of increasing the 
number of places in the sciences and technology more rapidly than those in the 
arts. 

Perversely, the proportion of students taking up places in the sciences and 
technology fell during the 1960s (Dainton Report: D E S , 1968). Meanwhile 
there were signs that the apparent shortfalls in the supply of scientists, 
engineers and technologists were caused, not so m u c h by an inadequate supply 
of new graduates, but by the inability of industry to absorb them under 
appropriate working conditions (Swann Report: C M R S T , 1968). Further
more, the brain drain, which had been examined by the Working Group on 
Migration (Jones Report: C M R S T , 1967), could be interpreted as additional 
evidence of excess supply, rather than of a likely shortage, as the Working 
Group supposed. 

B y the late 1960s the U G C had lost confidence in the earlier forecasts and 
determined to allow fastest growth in those subjects where pressure was 
geatest, in other words, the arts (Cmnd 3820, 1968; C m n d 5278, 1974). This 
change of policy was endorsed by the 1972 White Paper on education ( C m n d 
5174), which explicitly stated that the growth of higher education was not to be 
governed by manpower requirements. 

This change of direction had tacitly been anticipated by the polytechnics, 
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whose growth had been encouraged by the Labour Government (White Paper, 
C m n d 3006, 1966) largely because of their emphasis on technology. Not having 
any central authority to control or even monitor their enrolments, they had 
already begun to respond to the demand for places in the arts and business 
studies. 

Very recently, however, there has been a sign of a revival of official interest 
in the direction of the growth of higher education. At the request of the 
Department of Education and Science ( D E S ) , the Unit for M a n p o w e r Studies 
( U M S ) of the Department of Employment ( D E ) has published a background 
paper (Catto, Goodchild and Hughes, 1981) which reviews the possibility of 
co-ordinating higher education with economic needs. This paper surveys four 
major discipline groups: engineering and technology; science and mathema
tics ; business, social and vocational studies ; and the arts and languages. 

Rejecting the possibility of making quantitative projections, the study evalu
ates in general terms the likely growth in employment demand for each group, 
taking account of a variety of factors : (i) an econometric analysis of recent data 
on the first employment of new graduates, (ii) data on unemployment rates of 
new graduates, (iii) data on earnings trends, and (iv) the findings of other 
recent studies. 

It agrees with the conclusion of the Finniston Report (Committee of Inquiry 
into the Engineering Profession, 1980) that there does not appear to be a 
shortage of graduate engineers of average ability. Although there is a scarcity 
of high-quality graduates, such recruitment problems as exist for the remainder 
have more to do with salaries and employment conditions than with any 
shortage of output from the training institutions. Indeed it is likely that some of 
the less able graduates will be forced to find employment in other fields. 
Similarly there would appear to be no shortage of scientists as a whole, n o w or 
in the foreseeable future, although there m a y be an unfilled demand for 
mathematicians and physicists. 

T h e U M S study found it harder to assess the state of the market for business 
studies and arts graduates. O n the one hand there has been a relatively high 
rate of growth of employment of graduates in these groups in recent years, but 
on the other this m a y have been largely due to, and perhaps responsible for, an 
upgrading of qualifications which will not necessarily continue. The more 
pessimistic view is supported by relatively high unemployment rates, but 
against this it must be remembered that the two groups have always been 
particularly vulnerable in this respect. 

All of these conclusions are necessarily contingent on the general level of 
activity of the economy, and the study points out that the demand for engineers 
and technologists is especially sensitive to cyclical variations. 

Finally, at this level of education, there have been a series of attempts to 
predict the demand for teachers and health service personnel. 
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C . Skill-training 

The three most important developments in postwar skill-training were the Carr 
report of the National Joint Advisory Council in 1958, the 1964 Industrial 
Training Act, and the establishment of the M a n p o w e r Services Commission in 
1974. 

The Carr Report can be summarized as recommending a passive role for the 
Government. The Industrial Training Council was set up to advise on industrial 
training, and a Training Advisory Service was established to advise on 
methods, but the organization of skill-training continued to be regarded as the 
responsibility of private employers. The Government operated a number of 
Government Training Centres, but it was envisaged that these would continue 
to be phased out. They had been created in 1925 from existing post-war 
instruction centres for rehabilitation, expanded rapidly during the Second 
World W a r to obtain labour for the production of munitions, used again after 
the war for rehabilitation, and were already approaching the end of that role. 

The 1964 Industrial Training Act represented a radical change of policy and 
committed the Government to direct intervention on an unprecedented scale.. 
Its most important provision was the establishment of Industrial Training 
Boards (ITBs) financed by a grant/levy system to provide formal off-the-job 
training. B y 1968 26 of the 30 Boards regarded as necessary for adequate 
coverage had been established. 

In 1972 the Department of Employment published the consultative docu
ment Training for the Future which led to the tranformation of the vocational 
Training Scheme into the Training for Opportunities Scheme ( T O P S ) , with a 
further great increase in the number of places, expansion to cover non-manual 
and lower-level semi-skilled manual occupations as well as the traditional 
skilled manual ones, and increased emphasis on courses using employers' 
facilities and Colleges of Further Education. A subsequent and even more 
important development was the establishment of the M a n p o w e r Services C o m 
mission ( M S C ) in 1974 to co-ordinate the activities of the Training Services 
Agencies responsible for the T O P S , the activities of the ITBs, and other 
Government intervention, both direct and indirect, in the field of industrial 
training. 

III. Manpower forecasts 

Comprehensive manpower forecasting is not, and never has been, undertaken 
by any official body in the United Kingdom, but the Manpower Services 
Commission has close links with the Institute for Employment Research (1ER) 
which has assumed this role. 

The 1 E R is the successor to the M a n p o w e r Research Group which was 
established at the University of Warwick with an M S C grant in 1975. The 
forecasts use a macroeconomic model which is in effect an augmented input-

79 



Forecasting skilled-manpower needs: 
the experience of eleven countries 

output model with a Keynesian income-determination core, supplemented by a 
detailed labour structure submodel.1 

The 1 E R uses its o w n industrial and occupational classifications. The former 
essentially consists of a conventional one-digit classification with partial 
disaggregation of the manufacturing sector. The latter, which has 18 categor
ies, is intended to reflect differing degrees of substitutability between groups of 
occupations and the length of training required. 

The technique for forecasting employment by occupation has passed through 
several phases of development. Table 1 shows predictions for 1978 and 1985 
from Lindley (1980), and for 1980 and 1990 from the Spring 1982 issue of the 
1 E R Review of the Economy and Employment. The forecasts in Lindley (1980) 
were m a d e by extrapolating the occupational coefficients by industry derived 

T A B L E 1. Estimates and projections of occupational employment (thousands) 

Warwick Occupational Category 

1. Managers and administrators 
2. Educational professions 
3. Health professions, etc. 
4. Other professions 
5. Literary, artistic & sports occupations 
6. Engineers, scientists, etc. 
7. Technicians, draughtsmen 
8. Clerical occupations 
9. Sales occupations 

10. Supervisors, foremen 
11. Engineering craftsmen 
12. Other transferable craftsmen 
13. Non-transferable craftsmen 
14. Skilled operatives 
15. Other operatives 
16. Security occupations 
17. Personal service occupations 
18. Other occupations 

1-9 Non-manual occupations 
10-18 Manual occupations 

1-18 Whole economy 

Actual 

1971 

1 890 
752 
765 
460 
341 
502 
512 

3 632 
1315 

118 
2 313 

930 
1030 

744 
4 958 

306 
2 539 
1 172 

10 369 
12 110 

23 479 

Lindley (1980) 

1978 

2 146 
933 
942 
536 
432 
577 
591 

3 919 
1360 

106 
2 250 

828 
833 
669 

4 553 
297 

2 770 
921 

11436 
13 227 

24 663 

1985 

2 268 
947 

1087 
598 
518 
623 
633 

3 964 
1285 

82 
2 062 

740 
610 
553 

3 863 
298 

2 871 
691 

11923 
11770 

23 693 

Review (1982) 

1980 

2 176 
902 
964 
563 
438 
592 
601 

3 946 
1357 

101 
2 168 

777 
749 
645 

4 343 
300 

2 797 
826 

11539 
12 706 

24 245 

1990 

2 339 
895 

1 134 
644 
570 
684 
690 

4 074 
1 293 

94 
2 096 

651 
548 
549 

3 592 
399 

2 813 
541 

12 323 
11283 

23 606 

N O T E Because of classification difficulties, (10) includes only supervisors and foremen in the engineering and transport 
industries. The figures exclude Armed Forces, of w h o m there were 323 thousand in 1980 and 334 thousand in 1990. 

S O U R C E S Table 3 of Manpower Services Commission (1980), Table 4.19 of Lindley (1980) and Table 3.6 of the Review of the 
economy and employment, Spring 1982. 

The macromodel is based on the Cambridge Growth Model. For descriptions, see Barker 
(1976) and Barker, Peterson and Winters (1979), or for an outline, see Appendix A of Lindley 
(1980). 
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T A B L E 2. Actual and projected employment, 1961-1981 (thousands) 

Occupation order 

1. Farmers, foresters, fishermen 
2. Miners and quarry m e n 
3. Gas, coke and chemical makers 
4. Glass and ceramic makers 
5. Furnace, forge and foundry workers 
6. Electrical and electronic workers 
7. Engineering and allied workers 
8. Woodworkers 
9. Leather workers 

10. Textile workers 
11. Clothing workers 
12. Food, drink, tobacco workers 
13. Paper and printing workers 
14. Makers of other products 
15. Construction workers 
16. Painters and decorators 
17. Drivers of stationery vehicles 
18. Labourers 
19. Transport communications workers 
20. Warehousemen, packers 
21. Clerical workers 
22. Sales workers 
23. Service, recreation workers 
24. Administrators and managers 
25. Professional, technical workers 

948 
504 
142 
104 
236 
446 

2 673 
445 
154 
450 
472 
384 
331 
300 
548 
323 
318 

1234 
1476 

799 
3 055 
2 243 
2 415 

630 
2 036 

863 
366 
146 
104 
212 
510 

2 889 
469 
136 
403 
465 
392 
337 
335 
590 
319 
318 

1 226 
1487 

853 
3 401 
2 378 
2 980 

768 
2 386 

740 
237 
128 
94 

159 
515 

2 776 
411 
112 
294 
394 
363 
311 
301 
546 
274 
300 

1096 
1 368 

781 
3 549 
2 222 
2 949 

942 
2 720 

623 
125 
120 
74 

109 
577 

2 662 
359 
96 

205 
294 
259 
287 
332 
531 
215 
274 
822 

1605 
644 

3 589 
1980 
3 275 
1317 
4 442 

Total in employment 23 245 24 651 23 910 25 000 

S O U R C E Woodward (1975), Table 1.1961,1956 and 1971 actual employment totals are from census data. 1981 figures are 
projections. The total figures include the armed forces and inadequately described occupations. 

from 1961, 1966 and 1971 Census data. They were adjusted to be consistent 
with parallel extrapolations for the manual and non-manual groups, and to 
take account of certain ad hoc information. 

T h e only other comprehensive set of occupational forecasts are those for 
1981 due to W o o d w a r d (1975), reproduced in Table 2. The method used was to 
construct detailed occupation/industry matrices for 1961, 1966 and 1971 using 
Census data and project the coefficients using loglinear trends. Occupations 
were defined using the traditional classification of the Registrar General. A s 
with the 1 E R projections, only w h e n the 1981 Census is published will it be 
possible to evaluate the accuracy of the forecasts. 

A . Scientific and technological manpower 

A n account of the series of large-scale official attempts between 1956 and 1965 
to predict future demand for scientists and engineers was given in the previous 
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section. The surveys were carried out at three-yearly intervals, and predictions 
were m a d e three years ahead, so in principle it should be a straightforward 
matter to compare forecasts and outcomes. In fact comparisons are compli
cated by changes in the coverage of establishments, there being a tendency to 
m a k e each successive survey more comprehensive by including smaller 
establishments previously excluded, and by varying the degrees of disaggrega
tion by occupation within different sectors of the economy. In education, in 
particular, the category 'scientists and technologists' was not further disaggre
gated until the 1962 survey, and hence it is not possible to disaggregate the total 
figures. 

The changes in coverage m a k e it impossible to prepare a consistent time-
series of quantitative predictions and outcomes for the whole period in abso
lute terms. However , each survey did publish a comparison of the predictions 
of the previous one with the outcomes using the previous coverage, both being 
measured in percentage terms. These are collected together in Table 3. 

For the economy as a whole the forecast was between a third and two-thirds 
higher than the outcome in the three cases. For the individual sectors there 
were generally m u c h greater variations between forecasts and outcomes. The 
surveys give forecasts and outcomes disaggregated by occupation for some 
sectors, and by and large the greater the degree of disaggregation, the greater 
and more unpredictable were the discrepancies. 

T A B L E 3. Scientists and technologists, forecasts and outcomes: percentage change over three-
year periods (F = forecast, A = actual) 

Manufacturing 
Construction 
Industrial Research Associations 
Atomic Energy Authority 
Other Nationalized Industries 
Central Government 
Local Authorities 
Education 

Total 

1956-59 

F 
(1) 

37 
30 
25 
30 
22 
14 
27 
19 

27 

A 
(2) 

30 
9 

10 
71 
18 
8 
4 

14 

20 

1959-62 

F 
(3) 

29 
22 
17 
42 
16 
5 

25 
20 

23 

A 
(4) 

23 
30 
15 
25 
4 
3 

13 
17 

17 

1962-65 

F 
(5) 

27 
26 
29 
3 

17 
10 
28 
32 

25 

A 
(6) 

14 
14 
19 

-5 
17 
18 
22 
17 

15 

1965-68 

F A 
(7) (8) 

27 13 
40 35 
28 -3 
-3 - 7 
19 17 

7 - 6 
32 22 
25 17 

24 17 

S O U R C E S Columns 1 and 2, Table 9 and Appendix V of A C S P (1959) ; 
Columns 3,4 and 5, Table 5 of A C S P (1963) ; 
Columns 6 and 7, Tables III and V of C M R S T (1966) ; 
Column 8, Table 53 of Department of Trade and Industry (1971). 

B y the time of the publication of the Triennial survey ( C M R S T , 1966), it was 
becoming apparent that the resources required in mounting the surveys were 
not being matched by the benefits for planning purposes, and the C M R S T was 
quietly disbanded. T h e disillusionment that set in has endured to this day, with 
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the 1980 Finniston Report on the state and prospects of the engineering 
profession refusing to attempt to m a k e any quantitative predictions at all.l 

B . Teachers 

In 1949 the Ministry of Education established the National Advisory Council 
on the Training and Supply of Teachers ( N A C T S T ) , whose role was to guide 
the co-ordination of the supply and demand for teachers. A m o n g its other 
activities, the Council m a d e three sets of forecasts before its demise in 1965. 

A concise account of its activities is given in A h a m a d (1973b). The same 
basic methodology was used in each set of forecasts. T h e two key planning 
parameters were the student-teacher ratio and the m a x i m u m class size. Until 
1969 policy was formulated in terms of the latter, and translated into terms of 
the former assuming a constant proportional relationship. For example, in the 
Fifth Report one objective was to ensure a m a x i m u m class size of 40 in junior 
schools. According to the assumption m a d e in the report, this implied an 
average student-teacher ratio of 27:1. N o attempt was m a d e to disaggregate by 
subject or geographical location. 

There are two obvious problems with this approach. First, it does not take 
account of the possibility of reducing m a x i m u m class size by reallocating 
teachers among schools, leaving the pupil-teacher ratio static. Second, it 
assumes without evidence that changes in the pupil-teacher ratio will have a 
proportional effect on the m a x i m u m class size. That the latter assumption is 
subject to error was already evident when the D E S , taking over the role of the 
Council, revised the projections of teachers in the Ninth report. The propor
tion of oversized primary-school classes had diminished more rapidly than 
might have been expected, while the proportion of oversize secondary-school 
classes had diminished less rapidly. 

Since 1969 policy objectives have not been expressed in terms of any explicit 
planning parameter (Blackstone and Crispin, 1982). The pupil-teacher ratio 
appears to have been an important consideration, especially in the White Paper 
Education: Framework for the Future ( C m n d 5174,1972), but not the only one. 
The need to provide enough teachers to maintain a full range of subjects in 
small or under-utilized schools has been another, especially in a period of 
shrinking enrolments in primary education, the extra teachers being described 
as an 'operating margin', and straightforward financial constraints appear to be 
equally important at the time of writing. 

T h e uncertainty caused by hesitation in formulating policy has been matched 
by uncertainty about the future school-age population. O n e major problem in 
constructing forecasts has been an extraordinary and unforeseen fluctuation in 
the birth rate, as shown in Figure 1 (page 84). 

1. ' W e have not attempted to quantify national requirements for engineers of different types or 
levels in the future. Since it is not realistic to anticipate with any confidence any specific future 
industrial scenario, it is equally unrealistic to attempt to quantify future engineering manpower 
requirements except in the most general and indicative terms.' (Finniston Report, para. 3.52) 
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O n top of this it has been difficult to forecast the proportion of students 
staying on in school after the m i n i m u m leaving age, and the participation rate 
of nursery-school-age children. T h e latter is affected by supply constraints as 
well as d e m a n d , the provision of such facilities being left to local authorities 
and beyond effective control by the D E S . 

Those w h o stay on in school have a disproportionate effect because they are 
usually in small-size classes and they require especially well-qualified teachers. 
T h e nursery-school children are important simply on account of their numbers, 
even though they attend only on a part-time basis and only a proportion 
(formerly 30, n o w rising to 50 per cent) of the personnel are qualified teachers. 

Three sets of forecasts of teacher demand and supply prepared by the 
N A C T S T in its Fifth, Seventh and Ninth Reports are presented in Table 4. 

T A B L E 4. Forecasts of teacher demand and supply, 1956-1986 (in thousands) 

Year 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

1981 

1986 

SOURCES 

Fifth Report (1956) 

d e m a n d 

projected 

302 
309 
315 
322 
324 
326 
322 
314 
308 
305 
302 
301 
299 

N A C T S T : Fifth Repon, p. : 

'actual' 

303 
311 
316 
325 
328 
332 
332 
329 
333 
335 
338 
344 
353 

supply 

247 
254 
261 
268 
275 
282 
288 
284 
287 
290 
293 
295 
298 

Seventh Report (1962) Ninth Repc 

demand supply d e m a n d 

329 264 

334 

335 284 

358 

384 311 

420 

482 336 

461-530 

477-545 

496 365 

562 
581 

in (1965) 

supply 

280 

324 

380 

440 

479 

540 
636 

Actual 

247 
252 
256 
262 
268 
273 
278 
277 
280 
284 
291 
296 
304 
314 
328 
347 
366 
385 
406 
420 
433 
438 
441 
443 

8; Seventh Report, Para 80; Ninth Report, para. 50 (alternative demand figures assume 
m a x i m u m class sizes of 40 and 30 in junior schools) 
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The details of the projections used in the Fifth Report's calculations are not 
presented in the report, but the projected estimates of the demand for teachers 
assume an average pupil-teacher ratio of 30 in junior schools and 16 in senior 
schools. The column 'actual' demand was calculated by replacing the projec
tions of the school population in the Fifth Report by the actual historical 
school-population figures. The supply projection assumes the introduction of a 
three-year training course for teachers in 1960. 

In the Seventh Report the 1965 demand figure assumes that the current 
pupil-teacher ratios of 27:1 and 16:1 in junior and senior school, intended to 
keep m a x i m u m class sizes at 40 and 30 respectively, would be preserved. The 
demand figure for 1970 assumes that the school-leaving age would be raised 
from 15 to 16 between 1965 and 1970. In fact this took place in 1972. T h e 1975 
and 1980 figures assume that the pupil-teacher ratio in junior schools would 
have been reduced to 20:1 to achieve a m a x i m u m class of 30. The supply 
figures in the Report take into account the graduate training requirement 
introduced in 1969. 

D e m a n d figures in the Ninth Report assume a m a x i m u m class size of 30 in 
senior schools and 'satisfactory staffing standards' in sixth forms; alternative 
projections assume a m a x i m u m junior-school class size of 40 until 1976 and 
then either 40 or 30 thereafter. The average pupil-teacher ratio needed to 
achieve a class size no greater than 30 in 95 per cent of classes was assumed to 
be 19.7 in junior schools, 16.3 in senior schools ; it was assumed that a ratio of 
10.6 would be necessary for satisfactory standards in Sixth Form. 

C . Health Service personnel 

In Britain in recent years there has been increasing concern to improve the 
efficiency of manpower management within the National Health Service 
( N H S ) . Since the N H S is the dominant provider of medical care within the 
country, its budget represents a significant share of public expenditure, and 
since it is highly labour-intensive, wages dominate its budget, despite relatively 
low rates of pay compared with similar occupations in the private sector. With 
a rising proportion of elderly in the population, the pressure for efficient 
management can only increase. 

Expenditure by the N H S is determined on a semi-decentralized basis, with 
the Department of Health and Social Security at the centre influencing, but by 
no means having complete control over, the Area Health Authorities ( A H A s ) . 
Regional Health Authorities were inserted between the D H S S and the A H A s 
in the reorganization that took place in 1974, with the aim of ensuring a greater 
degree of co-ordination and compliance with D H S S policy. 

The D H S S , and the Ministry of Health before it, have assumed responsibil
ity for co-ordinating the supply and demand of the highest levels of m a n p o w e r , 
qualified doctors and dentists, but the recruitment of other personnel has been 
left to the A H A s . This policy has been endorsed by the Royal Commission on 
the National Health Service (Merrison Commission) which reported in 1979. It 
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had as its terms of reference 'to consider in the interest of both patients and 
those w h o work in the N H S the best use and management of the financial and 
manpower resources of the N H S ' . It concluded that there was no practicable 
way of forecasting employment. 

In general, therefore, there has been no attempt to m a k e global forecasts of 
the requirements of lower-level personnel and administrators, and in view of 
the recommendations of the Merrison Report, none is envisaged. Instead there 
is a m o v e to examine methods by which resources, especially manpower 
resources, m a y be used most effectively at the operating level. This is the 
responsibility of the Joint M a n p o w e r Planning and Information Working 
Group. Further, an attempt is being made to keep track of actual employment 
more systematically through the development of S T A M P , the Standard M a n 
power Planning and Personnel Information System. 

Doctors in the U K are divided into two categories, general practitioners and 
hospital doctors. The number of the former rose from 24,200 in 1955 to 26,100 
in 1975, while the latter rose more rapidly from 20,500 to 35,300 over the same 
period. Requirements of the former, w h o are responsible for the bulk of 
primary care, have been estimated on the basis of target doctor-population 
ratios, but no convenient norms exist for hospital posts and the creation of such 
posts has been determined by the interaction of felt need and the financial 
pressures on the N H S . 

Five ad hoc working groups have examined aspects of forecasting post-war 
supply and demand: the Goodenough Committee (Ministry of Health, 1944), 
the Willink Committee ( M O H , 1957), the Piatt Committee (1961), the Todd 
Commission (Royal Commission on Medical Education, 1968), and the Merri
son Commission (Royal Commission on the National Health Service, 1979). 
The history of these committees has been ably chronicled by A h a m a d (1973), 
Maynard and Walker (1978) and D H S S (1978). 

The Goodenough Report (1944) was primarily concerned with the relation
ship between the training of doctors and the total supply. It did not attempt to 
forecast future requirements as such, but rather to estimate the number of 
places needed in medical schools to achieve alternative stock figures at alterna
tive dates. It recommended a cautious increase in places, and the Government 
undertook to increase its support for medical education. The actual intake of 
medical students was not determined centrally but left to the individual medical 
schools. Even statistics on admissions were not collected centrally until 1961. 
In the event the actual intake of medical students in the late 1940s was just over 
2,000 ( D H S S , 1978). 

However, in the early 1950s signs began to appear of a likely excess supply of 
doctors, particularly general practitioners, and in 1957 the Willink Committee 
was set up. Like the Goodenough Committee, it also used populations-doctor 
norms for estimating the appropriate stock of general practitioners (a list of 
2,500 patients per doctor in urban areas, 2,000 in rural), and made a subjective 
estimate of the rate of expansion of consultant posts on the basis of the 
Government's building programme. The number of junior doctors was 
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expected to grow at the same proportional rate. Making assumptions about the 
retirement rates, the participation rate by sex, the emigration rate of British-
born doctors, and the immigration rate of foreign-born doctors, the Committee 
arrived at estimates of annual training requirements. The main recommenda
tion of its report was a 10 per cent reduction in the annual intake, but as in 
the previous case actual admissions remained in the hands of the individual 
medical schools. 

In time it became evident that some of the assumptions needed revision. 
Lafitte and Squire (1960) reworked the Willink projections, the main amend
ment being to increase from 4.5 to 8 per cent the estimated population growth 
between 1955 and 1970. In view of the implicit faster growth of the require
ments of doctors, and upwardly revised estimates of retirements and wastage, 
they argued that the recommendations of the Willink Committee should be 
reversed. 

Another independent study, Paige and Jones (1966), noted that the ageing 
structure of the population implied increasing pressure on general practition
ers, and produced a new forecast for 1980 assuming a patient-doctor ratio of 
1,775 and a growth rate of 2 per cent per year for hospital doctors. Estimating 
that requirements would be 82,000 and m a x i m u m supply would be 74,000 in 
1980, they agreed that the Willink Committee had come to the wrong conclu
sion and that there would be a serious shortage of doctors. 

The Todd Report produced new forecasts based on fresh assumptions con
cerning the migration of doctors and the rate of growth of hospital posts. A 
novelty was the use of an exponential time-trend with a rate of 1.25 per cent to 
project the total (general practitioner and hospital doctor) doctor-population 
ratio. 

The 1978 D H S S survey refrained from making any single projection of 
requirements. Instead it estimated the additional numbers of doctors needed 
by the year 2000 to maintain current standards and then the further numbers 
needed to implement a series of proposed improvements. 2,000 additional 
doctors would be needed to maintain standards; 5,500 to bring all hospital 
staffing standards up to the level of the four Thames Regions ; 1,400 to reduce 
the list of patients per general practitioner to a m a x i m u m of 2,500; 2,900 to 
limit the working week of junior doctors to 80 hours ; 1,800 to limit the working 
week of consultants to 40 hours; 4,000 general practitioners to reduce the 
doctor-patient ratio to 1,900; and 2,000 for various other purposes. It is not 
suggested that all of these changes are necessarily desirable, given resource 
constraints, or that they are exhaustive. Hence the figure of 99,900 obtained by 
summing them should not be regarded as a 'requirement'. Table 5 summarizes 
the forecasts of doctor supply and demand which have been m a d e since 1957. 

It m a y be safely agreed with the Merrison Committee that no satisfactory 
methodology for forecasting from the top down has yet been established, and 
that the key to improved management of doctor manpower lies in a greater role 
for decentralized planning together with more systematic and timely monitor
ing of short-term manpower problems. A method along these lines has been 
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T A B L E 5. Forecasts of doctor supply and demand, 1960-2000 (in thousands) 

Paige & Jones 

Year 

1960 
1965 
1970 
1975 
1980 
1985 
1990 
1995 
2000 

Willink 

58.2 
60.4 
61.8 

& Squire 

59.4 
62.4 
64.9 

demand 

82.0 

supply 

74.0 

Todd 

Todd '1976' demand supply Actual 

70.4 
78.1 
86.7 
96.4 
07.0 
.19.8 

75.5 
80.5 
86.3 
93.0 

100.2 

79.8 

90.8 
97.0 

103.1 
99.9 109.6 

59.2 
61.1 
68.0 
74.6 

S O U R C E S M O H (1957), derived from paras 107-110; Lafitte and Squire (1960) derived from text ; Paige and Jones (1966), 
p. 441 ; Todd Report (1968), Table 2 ; D H S S (1978), Tables 1, 8 and AI. ; actual figure for 1961, not 1960. The '1976' 
version of the Todd projection is calculated in D H S S (1978) replacing the 1968 estimates of population growth by 
estimates made in 1976 and applying them to the Todd doctor-population quotients. Format follows Maynard and 
Walker (1978), Table 6. 

indicated in general terms in D H S S (1979), and a lucid account of the strategy 
being applied in the Wessex Regional Hospital Authority is given in Dixon 
(1981). 

IV. Evaluation of manpower forecasts 

In 1973 A h a m a d and Blaug published their celebrated collection of manpower-
forecasting evaluations. This had an enormous impact because it confirmed 
comprehensively that attempts to forecast demands in quantitative terms were 
liable to large margins of error. This had been widely suspected on theoretical 
grounds, and it had been demonstrated to be the case in a number of isolated 
retrospective studies, but here it was shown that regardless of the degree of 
occupational disaggregation, and regardless of the country or its level of 
development, the story was the same: quantitative projections tended to be 
depressingly inaccurate. The authors concluded that one of the main causes 
was that quantitative forecasts did not take account of the possibility of sub
stitution between types of labour, and that in view of the scope for substitution, 
such terms as 'requirements', 'demands' and 'needs' were meaningless unless 
accompanied by a market-oriented analysis of supply and demand, taking 
particular account of the role played by relative earnings. 

Rate-of-return analysis took over as the dominant planning approach among 
academics, and the few subsequent attempts at making quantitative forecasts 
have received very limited attention. 

In Britain the impact of A h a m a d and Blaug has been felt as strongly as 
anywhere else. The 1980 Finniston Report on the engineering profession 
declined to attempt quantitative forecasts of any sort. Efforts to forecast 
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requirements of teachers and doctors continued for some time, but for the past 
few years employment in these occupations has been increasingly determined 
by expenditure constraints. T h e efforts of the M a n p o w e r Research Group to 
establish comprehensive occupational forecasts therefore represent a m o v e 
ment against the trend, but a movement which appears to have gained in 
strength with the establishment of the Institute for Employment Research and 
its Review. 

In evaluating quantitative forecasts it is not enough to ask whether the 
margin of error was large or small, but whether they were of use for manpower-
development planning, for accuracy and usefulness are not necessarily closely 
related. A n accurate forecast cannot be used for guiding the growth of m a n 
power-development institutions if it is insufficiently disaggregated, while an 
inaccurate forecast of the requirements of a particular profession m a y be m u c h 
better than no forecast at all. 

A . Comprehensive occupational forecasts 

At present there is no basis for evaluating the M R G / I E R projections presented 
in Table 1, or those of W o o d w a r d (1975) presented in Table 2, since the last 
year for which actual data are available is 1971. 

B . Scientists and technologists 

T h e A C S P and C M R S T projections of requirements of scientists, engineers 
and technologists and the actual outcomes have been presented in Table 3. 
They reveal a substantial bias in the direction of overestimation, both in 
aggregate and for individual sectors. A s several commentators have pointed 
out, most witheringly Gannicott and Blaug (1973), this upward bias was inevit
able in the absence of any clear specification of assumptions concerning the 
labour market w h e n employers' forecasts were solicited. British experience of 
unfilled places in higher education has shown that the relative wages of scien
tists and technologists must be raised if the supply of graduates is to be 
increased, and hence a projection of demand which assumes that wages are 
unchanged (or with no explicit assumption at all) is likely to prove inflated. 

The forecasting problem for these occupations is greatly exacerbated by their 
heterogeneity, both in the nature of the work and by level of professional 
qualification and by the evident scope for substitution. 

W e r e the forecasts, despite their inaccuracy, nevertheless of use for guiding 
the allocation of places in higher education between the sciences and the arts ? 
Unfortunately, the answer must be that they were positively misleading. T h e 
conclusion of each successive study was that a shortage of scientists and 
technologists was imminent, w h e n in reality it turned out that the opposite was 
the case. The fact that the Finniston Committee refused to undertake similar 
projections indicates that this conclusion has been reached even at official 
levels. 

Perhaps the greatest damage inflicted by the A C S P and C M R S T projections 
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has been the distraction of attention from the most pressing issues of all : the 
failure of these professions to attract adequate numbers of students of suitable 
quality and the failure of employers to utilize graduates effectively. These 
issues received very belated attention in the form of the Dainton and Swann 
Reports ( D E S , 1968 ; C M R S T 1968), and despite being examined again by the 
Finniston Committee are still not the subject of review on a regular basis. 

C . Teachers 

The main sources of error in forecasting requirements have been errors in 
projecting the school-age population and changes in official policy. Clearly 
errors on these accounts are inevitable, and although recent U . K . experience 
with the former has been particularly unfortunate, no-one would seriously 
dispute that qualitative forecasts of both supply and demand are central to 
planning teacher training. 

It should be remembered that teacher-training intake is not the only, nor 
even necessarily the most important, instrument for reconciling teacher supply 
and demand. T h e D E S , through its conditions of employment, has the power 
to influence wastage rates and the numbers of female teachers returning to 
their profession after raising families. These supply factors offer the scope for 
fine-tuning that makes the construction of an elaborate quantitative model 
worth while. 

D . Doctors 

If one compares levels, the forecasts of the requirements of doctors in Table 5 
are broadly in line with actual employment. H o w e v e r , it is the rate of increase, 
rather than the level, which is relevant for planning purposes, and in these 
terms the discrepancies have been serious. T h e aggregate figures combine 
hospital doctors and general practitioners, and if one looks at these categories 
separately the discrepancies between forecasts and outcomes have been greater 
still, with forecasted employment of the former underestimated and of the 
latter overestimated. The usual questions must be asked: what were the origins 
of these discrepancies, and did they matter for planning purposes? 

T h e simple answer to the first question is that the actual employment figures 
do not in any sense constitute requirements, for there has not been, and could 
not have been, an objective definition of the latter. They represent the interac
tion of d e m a n d , as determined primarily by the resources allocated to the 
National Health Service, and supply. Supply has shifted in favour of hospital 
medicine at the expense of general practice, partly because specialities have 
become better developed and technologically equipped, and partly because 
medical schools have been able to raise their academic standards of entrance 
very significantly. Both the greater-than-forecast employment of hospital doc
tors and the lower-than-forecast employment of general practitioners reflect 
these conditions. 
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Regardless of the origins of the discrepancies, the answer to the second 
question must emphatically be negative. All of the employment forecasts have 
m a d e , explicitly or implicitly, fairly crude assumptions concerning emigration 
of native-born doctors and immigration of foreign-born doctors. The fact of the 
matter is that net immigration is not an exogenous quantity but in fact, in the 
m e d i u m term, a residual, automatically filling the gap between net n e w posts 
and the net practising output of the medical schools, at the same time c o m 
pensating for variations in the proportions of graduates w h o become hospital 
doctors and general practitioners. According to the Merrison Report, 57 per 
cent of Registrar and 53 per cent of Senior House Officer posts were filled by 
overseas-born doctors in 1978. They clearly provide an ample buffer for adjus
ting supply and requirements. 

This is not to say that the planning of medical-school enrolments is pointless, 
for other things being equal it is probably fair to say that the smaller the net 
immigration, the higher will be the quality of the stock of doctors. But it is 
quality rather than quantity that is primarily affected, and quality can be 
managed m u c h more efficaciously through conditions of employment. A given 
level of net immigration m a y be the result of high levels of emigration and 
immigration, or low levels of both ; the better the conditions of employment, 
both in terms of pay, working hours and career structure, the more likely is the 
latter to be the case, and the better will be the quality of services provided. 

If one accepts, as a first approximation, that public exepnditure is deter
mined by political and economic factors, and that it determines in turn the total 
employment of medical manpower , the two great issues become, first, h o w the 
manpower should be allocated among specialities and regions, and second, 
h o w to adjust conditions of employment to attain this allocation. For both 
purposes it is essential to have suitably disaggregated comprehensive and up-
to-date information on the stock of medical manpower . Hitherto such informa
tion has been lacking in the U . K . , but with the introduction of S T A M P and 
developments in computerization the time is approaching when such informa
tion will be available. In addition it will be necessary to collate parallel data on 
unfilled established posts, and in the longer run, it will be necessary to derive 
criteria for adjusting the number of established posts. The most decisive factor 
of course will be the allocation of the national budget to the regions. 

V . Other approaches to manpower-development planning 

A . Rate-of-return analysis 

Rate-of-return analysis has never been used to guide official m a n p o w e r -
development policy. It is doubtful whether it has even had m u c h of an indirect 
effect, for the studies that have been undertaken in the U . K . have been 
isolated exercises and their impact has been correspondingly weak. 

At the official level the most noteworthy study is that by the D E S (1980) for 
broad subject groups in higher education. T h e estimates for the census year of 
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T A B L E 6. Rate of return to higher education by subject group (percentages) 

Rate of return 

Discipline Social Private 

Engineers and technologists 3 24 
Scientists and mathematicians 5 29 
Social scientists 9 37 
Arts 5 21 

All degrees 5 25 

SOURCE DES (1980). 

1971, and in aggregate for the period 1971-78, are shown in Tables 6 and 7. 
The estimates are quoted from Catto et al., (1980), the original paper being in 
the process of revision and updating and no longer in public circulation. 

Table 6 reveals that the private rate of return in 1971 was very m u c h higher 
than the social rate for each discipline area. This certainly helps to account for 
the continued pressure on places in higher education. Table 7 gives time-series 
estimates using General Household Survey data. These give estimates of the 
private and social rates in 1971 slightly lower than those based on census data. 
The time series does not show any significant trend in either the private or the 
social rate of return, and one m a y conclude that the demand for graduates 
would appear to be keeping pace with the supply. 

T A B L E 7. Rate of return to higher education over time (percentages) 

Rate of return 

Social 
Private 

S O U R C E D E S (1980). 

1971 

4 
21 

1973 

5 
12 

1975 

4 
20 

1977 

3 
14 

1979 

4 
19 

T h e only time-series study by an independent researcher is that of Wilson 
(1980) for engineers and scientists described in Table 8. H e finds, by contrast, 
that the social rate of return has fallen in recent years for both occupations, 
suggesting that supply is outstripping demand. 

T A B L E 8. Social rate of return to engineers and scientists, 1967-75 (percentages) 

Engineers 
Scientists 

S O U R C E Wilson (1980). Table 7. 

1967/8 

14.5 
14.0 

1970/1 

13.0 
12.5 

1972/3 

10.0 

1973/4 

8.5 

1974/5 

9.5 

1975/6 

9.0 
9.5 
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A great number of other rate-of-return studies have been undertaken for the 
U . K . , m a n y of them reviewed by Wilson, but they provide static estimates and 
hence are of less use for assessing trends in the corresponding labour markets. 

O n e such study, Ziderman (1975), deserves especial attention, both because 
it is directly concerned with the evaluation of a Government-sponsored train
ing programme and because it takes explicit account of the employment-
creation aspect of training. Using data taken from an Office of Population 
Censuses and Surveys retrospective survey in 1965 and 1966, Ziderman calcu
lated the social rate of return to training in Skillcentres (then named Govern
ment Training Centres) for the construction trades, engineering trades and 
miscellaneous trades. 

Most rate-of-return studies of manpower-development programmes 
implicitly assume that the old post of a trained individual is not filled by an 
unemployed worker and that the trained individual does not displace any other 
worker. In other words, total employment remains constant. S o m e studies 
discount earnings before and after training by the rates of unemployment 
without and with the training when calculating the benefits of the training, and 
so indirectly take employment generation into account. However , for govern
ment training programmes which have as one of their major objectives the 
reduction of structural unemployment it is important to consider replacement 
and displacement explicitly. For a recent discussion, see Hughes and Brinkley 
(1980). 

Ziderman's findings under several combinations of replacement and 
displacement assumptions are summarized in Table 9. H e argues that it is 
reasonable to assume that displacement in the training trade, d, is likely to be 
less than or equal to displacement of other types of worker, d', and that the 
latter is likely to be roughly equal to replacement, r. Within this framework, he 
finds that the rate of return is highly sensitive to the employment-generation 
assumptions, but even under the most conservative assumptions the Skillcen
tres have been highly profitable, if his data base is representative. 

T A B L E 9. Rates-of-return to training by sector of employment (percentages) 

Assumption 

r.d" 

0 
1/4 
1/2 
1/2 

d 

0 
0 
0 

1/4 

S O U R C E Ziderman (1975), Tables 5 and 9. 

Construction 

12 
33 
59 
32 

Engineering 

14 
29 
47 
26 

Miscellaneous 

negative 
14 
34 
15 

Total 

10 
28 
49 
26 

B . Unemployment/vacancies analysis 

For some occupations in the U . K . the recording of unemployment and vacan
cies is reasonably comprehensive, and an indication of the state of the labour 
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market m a y be obtained by monitoring the time series of both sets of figures 
published in the Department of Employment Gazette. A convenient summary 
statistic is the vacancy/unemployment ratio. Since the coverage of the reporting 
of both vacancies and unemployed is likely to be affected by the state of the 
labour market, and since reporting is likely to be different for different occupa
tions, some care has to be taken in the interpretation of the v/u ratio, but 
nevertheless a time series for a given occupation m a y reflect changes in relative 
supply and demand. Table 10 gives such a series for sheet-metal workers. 

T A B L E 10. Vacancy/unemployment ratios for sheet-metal workers, 1974-79 

Portsmouth 
South-East 
Great Britain 

S O U R C E Manpowei • Services Commission (1980), 

1974 

5.2 
7.1 
2.5 

Table C .8 . 

1975 

0.3 
0.8 
0.5 

1976 

0.5 
0.8 
0.5 

1977 

0.7 
1.0 
0.7 

1978 

0.5 
2.4 
1.1 

1979 

0.7 
2.5 
1.2 

C . Other labour-market information 

Time series on relative earnings and weekly hours of work constitute two 
important types of labour-market information available in the U . K . , both 
published monthly in the Department of Employment Gazette. Unfortunately 
the tables are not sufficiently disaggregated to reveal m u c h about the changes 
in the demand for individual occupations; nevertheless, they m a y provide a 
perspective on trends in relative d e m a n d for broadly-defined skill categories. 

VI. Conclusions 

It was suggested in the Introduction that a 'cybernetic' approach to manpower-
development planning is superseding the traditional methodologies in the U . K . 
Perhaps this is something of an exaggeration, for it would be news to any of the 
Government institutions involved in manpower development. 

T h e essential feature of an efficient cybernetic approach is the systematic use 
of all available information as feed-back for planning, and there has certainly 
been a growing appreciation of the value of previously neglected or non
existent types of labour-market information: vacancy/unemployment ratios, 
trends in relative wages, etc. The analysis of Catto, Goodchild and Hughes 
(1980) is a model in this respect. 

But there remain two problems. First, no use is yet being m a d e of key 
informants to evaluate labour markets for specific skills. Although such 
information is necessarily subjective and has to be presented with especial care, 
it represents the best single source of guidance for those involved in m a n p o w e r 
development—planners, trainers and trainees alike. 

Second, and most important of all, there is no single institution responsible 
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for monitoring m a n p o w e r development, ensuring that feedback mechanisms 
w o r k , and preserving continuity. Obviously, in a country where a n u m b e r of 
strong and independent G o v e r n e m e n t bodies share responsibility for different 
forms of m a n p o w e r development, there can be n o question of any one institu
tion acquiring overall control. But it is surely not too m u c h to hope that one 
institution might be responsible for monitoring m a n p o w e r development and 
act in a permanent advisory capacity. 
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I. Introduction 

Variants of the ' m a n p o w e r requirements' model have been used by the United 
States Bureau of Labor Statistics (BLS) to forecast m a n p o w e r needs of the 
United States economy. T h e Bureau refers to these as projections rather than 
forecasts, in an apparent attempt to be cautious in their presentation. W e shall 
use the terms forecasts and projections interchangeably. 

T h e B L S forecasts are provided as part of the Bureau's medium-term projec
tions programme in the Office of Economic Growth and Employment Projec
tions. This programme includes a series of related forecasts of the labour force 
by age, sex, and race; gross national product; industry output and employ
m e n t ; and occupational m a n p o w e r requirements overall and by industry. 
These forecasts generally span a 10- to 15-year period and are updated by the 
B L S every two years. 

T h e last two steps in m a n p o w e r forecasts, the steps in which occupational 
requirements are translated into educational requirements and forecasts of 
occupational m a n p o w e r supply are m a d e , are not a regular part of the B L S 
projections programme. However , as a separate exercise, the B L S has m a d e 
forecasts of the distribution of employed persons by years of education c o m 
pleted. 

In this paper w e review the experience of B L S forecasting. In section II w e 
summarize and review the most recent occupational forecasts. Section H I 
provides a description of the methodology of the forecasts. Section IV reviews 
the forecast of 1975 occupational m a n p o w e r requirements published in 1968. 
In section V w e present data on the occupational and educational structure of 
the United States labour force, including the B L S projections of the education
al attainment of workers. Section V I is a summary . 
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II. Occupational requirements of the economy in 1990: 

the B L S forecasts 

The latest B L S occupational requirements forecast was published in August 
1981.1 The base period of the forecast was 1978, and the forecast was to 1990. 
Three sets of occupational structure were forecast, each based on a different 
forecast of economic growth. The three forecasts of economic growth were in 
turn based on different assumptions about labour force growth and changes in 
output and productivity. The three alternatives were labelled low-trend, high-
trend I and high-trend II. The low-trend scenario is based on a decline in the 
rate of labour growth (leading to 1.45 per cent annual employment growth), 
continued high inflation, and modest increases in production and productivity. 
The high-trend I scenario is based on higher rates of labour force growth, 
productivity and output increases, and more moderate rates of inflation. The 
high-trend II is based on the most optimistic forecasts of productivity and 
inflation. Table 1 lists the employment, productivity, output and inflation 
forecasts underlying each of the scenarios. 

T A B L E 1. Employment, productivity, output, and price changes 
in alternative B L S forecasts to 1990 

Employment 
Non-farm productivity 
Gross National Product 
Private G N P deflator 

S O U R C E N o r m a n C . Saunders. 1981. 

Average annual rate of percentage 

Low 

1.45 
1.35 
2.50 
8.75 

High-I 

2.15 
1.95 
3.90 
7.15 

change 

High-II 

1.60 
2.60 
3.45 
5.85 

The civilian labour force in the United States was estimated to grow from an 
annual average 102.9 million persons in 1979 to a 1990 labour force of 117.4 
million under a low-growth scenario, to 122.4 million under a middle-growth 
forecast, and 128.1 million under high-growth (Fullerton, 1980). The middle-
growth labour force was used for the low-trend and high-trend II versions of 
the output and occupational requirements forecasts, and the high-growth 
labour force was used in the high-trend I forecasts. 

The 1978-90 occupational requirements forecasts were broken up into indus
tries. In all, forecasts were m a d e for 377 occupations and 1,678 industries. 
Obviously, the smaller-size occupations generally have more uncertainty 

1. Reviewed by Carey (1981). O n e of the primary uses of the B L S occupation demand projections 
is in the development and writing of a volume entitled Occupational outlook handbook, 
published by the bureau. This volume, which is published periodically, contains descriptions of 
occupations, information on the educational and training requirements of the occupations, and 
a discussion and rating of the future employment growth in the various occupations. The 
Handbook is used in schools and colleges by career guidance counsellors and students. 
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attached to their forecasts. B L S publishes forecasts only for occupations with 
25,000 or more persons. Forecasts of those occupations with less than 5,000 
persons are considered to be particularly uncertain. 

Table 2 presents the B L S employment forecasts by major occupational 
groups among the non-military labour force. At this level of aggregation the 
United States labour force is divided among four occupational groups—white-
collar, blue-collar, service workers, and farmworkers. At the next level of 
disaggregation the white-collar group is divided a m o n g four occupational cate
gories—professional and technical, managers and administrators, saleswork-
ers, and clerical workers. The blue-collar group consists of three categories— 
craft and kindred workers, operatives, and non-farm labourers—and the ser
vice workers of two—private household workers and other service workers. 

White-collar workers m a d e up almost half the United States employed 
civilian labour force in 1978. The B L S forecast indicates that employment 
demand for this group will grow to between 60.7 and 64.7 million jobs in 
1990—a growth of between 25 and 33 per cent from the 1978 employment 
levels. According to this forecast, white-collar employment would comprise 
just over half the employed labour force in 1990. 

The blue-collar group m a d e up 32.6 per cent of the employed labour force in 
1978. The forecast is for jobs for this group to grow from 31.8 million in 1978 to 
between 37.7 and 40.7 million in 1990. In 1990 this group's share of the 
employed labour force would drop to under 32 per cent. 

There were 14.4 million service workers in the United States in 1978, 
comprising 14.8 per cent of the employed labour force. Private household 
workers m a d e up less than 1 per cent of this group. Employment demand for 
non-household service workers is forecast to increase faster than for any other 
occupational group, from 13.3 million in 1978 to between 18 and 19 million in 
1990, an increase of between 36 and 44 per cent. 

Farmworkers comprised only 2.8 per cent of the employed in the United 
States in 1978. Employment demand for this group is expected to decline both 
as a percentage of all employment and in absolute numbers, to the point where 
it will represent less than 2 per cent of all employment in 1990. 

Professional and technical workers numbered 15.6 million in 1978, or 16 per 
cent of all civilian employment in the United States. The occupations included 
in this group generally require post-secondary education. Approximately two-
thirds of these jobs are m a d e up of engineers, engineering and science techni
cians, teachers, medical professionals, and health technologists. The percen
tage growth between 1978 and 1990 in employment demand for professional 
and technical workers is expected to be between 20 and 30, second only to that 
for service workers. 

A m o n g the more detailed occupational groupings, those which are expected 
to experience some of the largest percentage increases in demand between 
1978 and 1990 are engineering and science technicians (36 to 47 per cent), 
health technologists and technicians (45 to 53 per cent), computer specialists 
(90 to 105 per cent) and data-processing machine mechanics (148 to 173 per 
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cent). In terms of absolute numbers, some of the occupations with the largest 
expected increases by 1990 (low-trend forecast) are professional nurses 
(516,000), secretaries (492,000), elementary-school teachers (273,000), and 
automotive mechanics (205,000). 

III. Methodology of the most recent B L S forecasts 

The base year of the most recent B L S forecasts is 1978. The target year is 1990. 
The B L S forecast refers only to the level of occupational manpower demand. 
N o forecast of occupational manpower supply is m a d e and, hence, no balan
cing of demand and supply has been attempted. However, B L S does forecast 
aggregate labour supply as the first step in its procedures. 

In the methodology of the Mediterranean Regional Project ( M R P ) , there 
are five main steps in forecasting the required number of workers by education
al level (Debeauvais and Psacharopoulos, 1981). The B L S forecasting pro
g r a m m e does not include the last step, that is, estimating the educational 
structure of the labour force within occupations and economic sectors. W e 
review the B L S methodology below. A more detailed description of the B L S 
methodology is contained in the B L S bulletin number 2112 (BLS, 1982). 

A . Estimating the level and distribution of output 

B L S uses an essentially Keynesian macroeconomic model to provide estimates 
of total output and output of private domestic consumption goods, investment 
goods, exports, and government-purchased goods. The model uses approx
imately 50 equations to estimate supply and demand G N P . Changes in govern
ment fiscal policy variables are used to equate supply and demand. 

There are 51 variables in the B L S macroeconomic model that are exogenous 
or that must be predicted or assumed outside of the model. S o m e of these are 
projected by other federal government agencies. For example, the U . S . 
Bureau of the Census estimates the total population, the urban population, 
school enrolment, and the number of households. S o m e of the exogenous 
variables are federal government policy variables, such as direct federal pur
chases of goods and services, federal civilian employment, military employment, 
social insurance tax rates, other federal tax rates, grants to state and local 
governments, transfer payments, and subsidies to enterprises. Finally, there 
are those which could be considered the basic assumptions of the forecasts, 
such as the unemployment rate, the private G N P price deflator, three-month 
government bill rates, and the 3-to-5-year government bond rate. 

Before B L S forecasts supply G N P it first estimates the size of the labour 
force. Converting the labour-force size to man-hour inputs of labour and 
adding estimates of productivity and capital inputs allows for an estimate of 
supply G N P . W e review briefly the methodology for estimating the labour 
force, supply G N P , and demand G N P . 

The Bureau of the Census of the United States Department of C o m m e r c e 
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prepares projections of the United States population ( U . S . Bureau of the 
Census, 1977). O n the basis of these, B L S prepares estimates of the percentage 
of the population expected to be in the labour force, or the labour-force 
participation rate. Labour-force participation rates are estimated separately by 
sex and race for youths aged 16-17 and 18-19, and for adults by 5-year age-
groups up to age 74. In the equation, 

^ = a + bT, 
P, 

where L , is the number of people from group i in the labour force, 
P, is the number of people in group i, 
T is the year, beginning with 1 for the first year of the historical data 
series and a and b are estimated regression coefficients; b is the esti
mated annual average change in group i's participation rate. 

T w o separate regressions and estimates of changes in participation were 
obtained for each group—one by using annual observations for 1958-79, the 
other using annual observations for 1970-79. For some groups, however, w h e n 
the projected participation rate looked implausible, the regression coefficients 
were altered judgementally (Flaim and Fullerton, 1978). T o provide an 
alternative estimate of labour-force participation to the two estimates by the 
regressions and the experimental tampering of the estimated average annual 
changes, a third trend-line was placed either in the middle of these two 
extrapolated lines by computing a weighted average of the two lines, or by a 
placement outside the two lines. A n outside placement was achieved by simply 
increasing or decreasing one of the regression coefficients (Flaim and Fuller-
ton, 1978). 

The final result was three estimates of labour-force growth scenarios: (1) a 
high-growth projection, assuming rapid growth in the labour-force participa
tion of w o m e n and participation rates for black m e n and white m e n aged under 
65; (2) a middle-growth scenario with most of the expansion coming from 
increased participation of w o m e n ; and (3) a low-growth path with only moder
ate increases in w o m e n ' s participation rates and larger decreases in black men's 
participation, maintaining the traditional black-white divergence. 

Turning n o w to supply G N P , forecasts are m a d e separately for four sectors 
of the economy—private non-farm, private farm, federal government, and 
state and local government. T h e forecasts for the private sectors are accom
plished with the use of a traditional aggregate production function approach. 
B y definition, output or income produced in the government sector includes 
only compensation to government employees. Hence, estimating supply G N P 
in the government sectors amounts to estimating the growth in compensation 
to government employees. 

The first step in estimating private non-farm supply output is to estimate the 
labour input to that sector. The size of the total civilian labour force will already 
have been forecast according to the methodology described above. The other 
input into the private non-farm aggregate production function is an index of the 
capital stock, adjusted for capital utilization. 
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Once supply G N P is estimated, one could conceivably assume that govern
ment policy will be such as to equate d e m a n d to supply and proceed to allocate 
this a m o n g economic sectors (industries), perhaps on the basis of historical 
trends. However , the B L S system proceeds to estimate demand G N P . 
Actually, supply and demand G N P are two among aproximately 50 variables 
that are estimated from a system of simultaneous equations. It is only for the 
sake of clarity that w e speak of variables being estimated sequentially. 

B . Estimating the distribution of output by industrial sectors 

B L S estimates the distribution of output by producing industry in two parts. 
First the output of final goods and services is allocated among producing 
industries. Second the output of intermediate goods and services is estimated 
for each industry. Total output from each industry is the sum of the output of 
final and intermediate goods and services. In the B L S model output is divided 
a m o n g 156 different industries. 

The essential step in estimating the production of final goods and services by 
producing industry was to estimate the purchases of each demand sector— 
personal consumers, investment, foreign, and government—from each indus
try. Once this had been achieved it was necessary to estimate the output of all 
intermediate goods and services for each industry to arrive at total output by 
industry. T o do this B L S uses an input-output table which shows the inputs (or 
input coefficients) required by each industry, i, from every other industry in the 
economy in order for industry i to produce its estimated level of output. Such a 
matrix will allow the level of intermediate output from each industry to be 
determined for the given level of estimated outputs of final goods and services. 

The Bureau of Economic Analysis of the U . S . Department of C o m m e r c e 
estimates an input-output table for the United States economy every 4 or 5 
years. At the time B L S was formulating its latest forecasts input-output tables 
were available for 1958, 1963, 1967, and 1972. However, the 1972 table 
represented a major conceptual change from the earlier tables. Because of 
these changes in the input-output methodology and time limitations, B L S was 
not able to create a time series of consistent input-output tables. Consequently 
B L S relied mainly on the 1972 input coefficients with m a n y of them remaining 
unchanged throughout the forecast period. 

C . Estimating labour productivity and employment by industrial sectors 

Estimates of labour productivity and employment were accomplished at three 
different levels of disaggregation. First, estimates were m a d e for 76 different 
industries. These were further disaggregated in subsequent steps into 156 
industries used in the B L S industry output projections, and about 450 indus
tries at the 3-digit standard industrial classification (SIC) level for which 
occupational forecasts were to be m a d e . Each level of disaggregation used the 
totals estimated at the next highest level as a control. 
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A forecast of an industry's annual utilization of man-hours was obtained by 
using the regression estimate along with the forecast of industry output and an 
assumed industry unemployment rate in the target year. This was converted to 
an average annual number of jobs in an industry by dividing by an estimate of 
average annual hours worked per job. The estimates of total jobs were con
verted to estimates of employment based on the historical time-trend of the 
relationship between jobs and employment. T h e estimates of man-hours and 
jobs in each industry were adjusted so that the sums over all industries equalled 
the total jobs and hours of the macroeconomic model. 

At the second level of disaggregation the estimates for 76 industries were 
broken up into estimates for the 156-industry disaggregation. Least squares 
estimates of time trends for labour productivity (output per man-hour) and 
average weekly hours per job were obtained for each of the 156 industries. 
Required jobs in each industry were then calculated as output of the industry 
(as forecast by the input-output model) divided by output per man-hour and 
weekly hours per job. These estimates were scaled to the estimates of the 76-
industry disaggregation. 

A further disaggregation was needed to bring the employment forecasts to 
the level at which occupational manpower estimates were to be m a d e . The B L S 
occupational forecast was to be m a d e at the 3-digit SIC level, or for about 450 
industries. Estimates of jobs at this level of disaggregation were based on an 
equation for each industry in which employment was a function of aggregate 
civilian employment, the size of the military forces, output of the correspon
ding sector in the 156-industry disaggregation, and employment at the corres
ponding 2-digit SIC industry level. The results of ordinary least squares est
imates were scaled to be consistent with the 156-order industry estimates. 

D . Estimating occupational manpower requirements 

Once employment demand estimates by industry for the target year had been 
obtained, estimates of employment demand by occupation required an est
imated industry-occupation matrix, i.e., a matrix that could distribute total 
employment in each industry to occupations within the industries. Aggregate 
employment in an occupation would be the sum over all industries of employ
ment in that occupation. The B L S method was to estimate an industry-occupa
tion matrix for a base year (in this case 1978) and then project this to the target 
year (1990). T h e resulting 1990 matrix, when applied to industry employment 
forecasts, yielded estimated occupational manpower requirements. 

Estimates of the ratios of wage and salary employment in a given occupation 
in a given industry to total employment in the industry (the cells of an industry-
occupation matrix) were m a d e for two separate groups: (1) wage and salary 
workers in all industries except agriculture, private households and education, 
and (2) wage and salary workers in agriculture, private households and educa
tion. For self-employed and unpaid family workers, occupational employment 
estimates were developed at the aggregate (all-industry) level only. 
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Except for agriculture, private households and education, B L S had available 
recent survey estimates or occupational wage and salary employment staffing 
patterns by industry from its Occupational Employment Statistics ( O E S ) Sur
veys programme. The O E S surveys are conducted by mail from a sample of 
employers. Over a three-year cycle subsets of industries are sampled—all 
manufacturing industries in one year ; non-manufacturing except trade, trans
portation, communication and public utilities and state and local government 
in the next year ; and the remaining industries, except agriculture and private 
households, which are not included in the O E S surveys, in the third year. The 
most recent O E S data for 1979 for education had not yet been tabulated when 
B L S was making its latest projections for 1990 and hence could not be used. 

For each industry the survey questionnaire used in the O E S programme was 
limited to information on 200 occupations found in that industry. This was 
designed to limit survey length and complexity and so reduce the burden on 
respondents. For most industries this left a small residuum of employment in 
occupations not included on the questionnaire. For the distribution among 
occupations of this residual B L S relied upon 1970 census data. 

The first step in the B L S methodology for forecasting occupational employ
ment requirements was to develop an industry-occupation matrix for two 
points in time, thereby allowing an estimate of trends to be used as a base for 
projecting the 1990 matrix. Whenever possible this was the method used. 
However , changes in SIC definitions between the last two O E S surveys 
affected the data for several industries, making comparisons impossible. Nor 
were comparisons between O E S and census data possible because of divergent 
industry and occupational definitions. In these cases the 1978 matrix values 
were taken as the 1990 estimate. For those occupation-industry cells of the 
matrix for which two data points did exist an average annual rate of change was 
estimated between the two points, and this rate was applied to the most recent 
year's value to derive the projected year. 

For agriculture, private households and education, occupational distribu
tions were developed based on data from the 1970 census and from Current 
Population Surveys (CPS)—a monthly survey of a sample of the United States 
population. A 1978 matrix was estimated based on these data. For the most 
part this 1978 matrix was taken as the 1990 projection. However, in some 
instances adjustments were m a d e . For example, projections of elementary-
and secondary-school teachers were based on projections of the school-age 
population and pupil-teacher ratios. Also, these estimates were based on 1970 
census definitions of occupations. Relationships were established between 
occupations in the census-based matrix and the OES-based matrix in order to 
convert to the latter. 

T o develop the projections of the self-employed and unpaid family workers 
by occupation, the occupational distribution of these workers from the 1971-78 
data were extrapolated to 1990. These census-based occupational definitions 
were then converted to OES-based definitions. 
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IV. Review of forecasts for 1975 

A . The 1975 occupational forecasts 

The B L S forecasts of occupational manpower requirements for 1975 were first 
published in 1968 though the principal data-base on occupational employment 
was for 1960 (BLS, 1982). The size of the civilian labour force in the United 
States was then 78.7 million. For use in its occupational requirements projec
tions, B L S used a forecast of the 1975 civilian labour force of persons aged 14 
and older of 91.4 million and a 1975 level of civilian employment of 88.7 
million. Forecasts of occupational requirements were m a d e for 116 industries 
encompassing the entire economy. Occupations were classified into 9 broad 
groups and further disaggregated into more than 150 detailed categories. 

M a x L . Carey (1980) gives a comparison of the projected manpower require
ments and an estimated actual level of employment by occupation in 1975 l. 
Table 3, from Carey's evaluation, presents estimates of actual occupational 
employment and projected occupational requirements for the 9 occupational 
groups. The data for 1960 have been adjusted to the 1970 census occupational 
classification, and refer to the 16-years and over, rather than 14 and over, age-
group. Because the unemployment rate for the United States was 8.5 per cent 
in 1975 as opposed to the 3 per cent that had been assumed for the 1975 
projections, Table 3 gives the estimated employment for 1974 as well as for 
1975. The 1974 unemployment rate was 5.6 per cent. 

The projection for the size of the 1975 labour force used by the B L S in its 
occupational projections, 91.4 million, turned out to be too low by 5 million. 
However, because the actual 1975 unemployment rate was 8.5 per cent rather 
than the 3 per cent assumed for the occupational projections, the projection of 
1975 employment turned out to be too high. H a d B L S used its o w n forecast of 
the 1975 labour force rather than the Census Bureau's, 1975 employment 
would have been overestimated that m u c h more. However, the B L S labour-
force projection was also too low, by 2.8 million. The B L S labour-force 
projections have consistently been too low, largely as a result of underestimat
ing increases in labour-force participation rates for w o m e n (BLS, 1982). 

The occupational group which grew the fastest between 1960 and 1975 was 
the professional, technical, and kindred workers, which increased by an est
imated 77 per cent over its 1960 level. This occupational group consists largely 
of workers w h o have post-secondary education. Projected manpower require
ments in this group were 286,000 lower than the estimated actual employment 
in 1975, a - 2 . 2 per cent error. However, had the 1975 unemployment rate 
been closer to the assumed 3 per cent rate, and had the labour-force projection 
been closer to the actual 1975 labour-force size, the error would have been 
larger. 

1. Since the B L S model is a system of simultaneous equations in which the 'unknown' variables 
will be determined by the solution to the system, m a n y equations of the model will contain 
unknown variables on each side of the equality sign. 
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The managers and administrators group was over-projected by 5.3 per cent, 
salesworkers by 2.6 per cent, service workers by 7.2 per cent, craftworkers by 
6.4 per cent and operatives by 9.1 per cent. For the latter two groups the effect 
of the high unemployment rate in 1975 is clearly evident. If w e were to 
compare the 1975 projections with the estimated actual 1974 employment 
levels for these two groups the percentage errors would be only +0.17 and 
+0.08 respectively. The biggest error was for farmworkers at+10.2. 

The projections for clerical workers and non-farm labourers were too low 
and would have been even more in error were it not for the high 1975 
unemployment rate. The failure to foresee the extent of the growth in the 
female labour force and to take it into account m a y have been a factor in the 
under-projection for the clerical group. In 1975, 35 per cent of all employed 
females were in the clerical group while only 6.5 per cent of all males were in 
this group. 

In comparing projected and estimated actual employment and projected 
employment for the detailed occupations it was not possible to adjust the 1960 
census occupational definitions to the post-1970 definitions. Hence Carey 
limited his comparison to those occupations that were at least 90 per cent 
comparable under the two classification systems. 

Comparisons were also m a d e between the projected and estimated actual 
1975 employment for 76 detailed occupations. The differences between the 
projected and actual employment ranged from +136 per cent for plasterers to 
—43 per cent for personnel and labour relations workers. A m o n g those occupa
tions wich require post-secondary education and/or technical training, m a n 
power requirements were under-projected for elementary-school teachers, 
aircraft pilots and navigators, accountants and auditors, lawyers and judges, 
and psychologists. The errors ranged from - 3 4 . 4 to - 7 . 4 per cent. O n the 
other hand, manpower requirements for certain other occupations requiring 
substantial education and/or training were over-projected — aircraft mechan
ics, dentists, chemical engineers, physicians, mechanical engineers, and civil 
engineers; these errors ranged from +55.1 to +15.6 per cent. 

O n e way of isolating the causes of errors in the forecasts would be to m a k e 
occupational requirements estimates using alternatively (1) actual 1975 indus
try employment with projected industry-occupations ratios and (2) actual 1975 
industry-occupations ratios and projected industry employment. Unfortu
nately, actual 1975 industry-occupations ratios have not been developed. In 
addition, estimates of actual employment by industry for 1975 were not avail
able. However, 1974 industry employment totals were available and Carey 
applied these employment totals to a 1975 industry-occupation matrix. C o m 
paring these manpower requirements estimates to the projected requirements 
and actual occupational employment for 1975, Carey found that the average 
error changed very little and that for 49 of the 76 occupations the errors were 
larger than they had been in the projections. From this he concluded that most 
of the error in the projections was in the estimated occupation-employment 
ratios of the industries. 

110 



Review of manpower forecasts and changes in occupational 
structure in the United States of America 

B . The 1975 projections methodology 

A s with the 1990 projections methodology, the 1975 methodology began with a 
forecast of the United States labour force for the target year. The methodology 
for the labour-force projection was basically the same, i.e. estimated labour-
force participation rates for various age, sex, race groups were applied to 
estimated population levels for these groups. The participation-rate projec
tions were based primarily on past time-trends. Total employment in the target 
year was estimated by applying an assumed unemployment rate to the estim
ated labour-force size. 

The forecast of 1975 aggregate employment was used, together with projec
tions of average annual man-hours worked per person employed and output 
per man-hour to forecast supply G N P in 1975. D e m a n d G N P was then estim
ated using a macroeconomic model. This model was used to forecast consump
tion, investment, and government demand. Prices and wages were forecast 
exogenously. 

Preliminary projections of output per worker and total employment were 
m a d e for nine major industry divisions — mining; contract construction; 
manufacturing; communications, transportation and public utilities; finance, 
insurance, real estate ; wholesale and retail trade ; services ; government ; agri
culture. This was accomplished by estimating regression equations in which the 
dependent variables were some combination of real G N P , e.g. the unemploy
ment rate, the size of the military forces, the civilian population, and a time 
trend. Once preliminary output and employment estimates for these nine 
industrial sectors had been m a d e they were adjusted to ensure they agreed with 
the prior estimates of G N P and aggregate employment. 

Three different methods were used to disaggregate the output and employ
ment estimates for the nine industrial sectors to more detailed industries. The 
results obtained by these three methods compared and combined with informa
tion on the technology and structure of the industries in order to m a k e a 
judgemental projection of industry employment. The sum of these detailed 
industry-employment projections was m a d e consistent with the employment 
projections for the nine industry sectors. The three methods used for the 
preliminary detailed industry projections were (1) a regression approach simi
lar to the method used for the nine industrial sectors, (2) a division of G N P into 
final output from each industry and, through a projected input-output table, an 
estimation of total output from each industry leading to estimates of employ
ment, and (3) detailed studies of individual industries. 

Once employment by detailed industry had been estimated the next step was 
to estimate employment by occupation for each industry. For each occupation, 
total employment would be the summation of employment of the occupation 
over all industries. A n industry-occupation matrix was developed for 1960 
based primarily on 1960 census data but with some additional data from 
surveys of employers for some occupational groups. The 1960 matrix was then 
projected to 1975 based on trends estimated from 1950 and 1960 census data. 
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V . The occupational and educational structure 

of the U . S . labour force 

While the B L S stops short of forecasting educational manpower requirements 
and of forecasting labour supply by occupation it has, on occasion, m a d e 
forecasts of the educational attainment of the labour force (BLS , 1982). Speci
fically, in 1968 such projections were m a d e for 1975 ;* in 1970 they were m a d e 
for 1980 and 1985 ;2 and most recently in 1974 (see Carey, 1980) they were 
m a d e for 1980, 1985, and 1990. Table 4 presents data on the distribution of the 
United States labour force for 1950, 1960, 1970, 1980, and the B L S 1980 and 
1990 projections. The increase in the educational level of the United States 
labour force has been dramatic. The percentage of the labour force with at 
least a completed secondary schooling (12 years of school) increased from 39 to 
76 between 1950 and 1980. The percentage with at least some post-secondary 
schooling (university) increased from 15 to 36. University graduates increased 
from 7 to 18 per cent. The 1980 projections, published as late as 1974, fell short 
of the actual 1980 percentage with some college by almost 4 percentage points, 
while they were on target for those with just 12 years of school, and over by 
about 4 percentage points for those with less than 12 years. The latest projec
tions imply that by 1990 almost 22 per cent of the labour force will be graduates 
of 4-year colleges or universities, and another 18 per cent will have had some 
college or university training. The basic method of these educational projec
tions was to estimate trends in the educational attainment of various age-
groups of the population and labour force. 

T A B L E 4. Civilian labour force 16 years old and over, by years of school completed, 1950, 1960, 
1970, and 1980, projected 1980 and 1990, (percent distribution) 

Total Years of school completed 

Year 

1950 Census 
1960 Census 
1970 Census 
1980 C P S 
Projected 1980 
Projected 1990 

N u m b e r in 
thousands 

57 141 
67 545 
80 393 

103 339 
99 809 

110 576 

Percent 

100 
100 
100 
100 
100 
100 

8 or 
less 

41.4 
30.8 
18.0 
8.3 

10.0 
5.6 

9 to 11 

19.6 
22.2 
21.3 
15.4 
17.3 
14.2 

12 

13.8 
27.6 
35.0 
40.2 
40.4 
40.5 

13 to 
15 

8.0 
10.1 
13.1 
17.8 
15.9 
18.1 

16 or 
m o r e 

7.2 
9.2 

12.5 
18.2 
16.4 
21.7 

S O U R C E For census and projected data see Denis F. Johnston, 1974, and for current pouplation survey (CPS) data see U . S . 
Government , 1981. 

1. B L S , 1968. They were subsequently republished with minor changes in B L S , 1969. 
2. B L S , 1969. The forecast of the size of the 1975 labour force used by B L S was presumably the 

one made by the U . S . Bureau of the Census in 1956 (Ryscavage, 1979). The B L S made its o w n 
projection in 1965 of the 1975 labour force to be 93.6 million (Cooper and Johnston, 1965), and 
this turned out to be closer to the actual 1975 labour force than the Census projections. 
However, at the time the 1975 occupational projections were begun the 1965 B L S labour-force 
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In 1979, the median years of schooling completed in every occupational 
group was more than 12 years, indicating that in each group half the labour 
force had at least completed secondary school. In fact this has been the case 
since 1977, when the median years of education for farmers and farm labourers 
first reached 12. 

The occupational group with the highest educational attainment as indicated 
by median years completed is the professional and technical group. This group 
has had a median of more than 16 years education, indicating that half of the 
group has earned at least an undergraduate college or university degree, since 
as far back as 1948. This is not surprising, since entrance into most of the 
occupations within this group typically requires such a degree. 

The groups that have experienced the largest increases in educational attain
ment were those that had the lowest levels in 1959 — farmers and farm 
labourers, non-farm labourers, service workers and operatives. All these 
groups had a median of less than 10 years (less than 9 for the first two groups) 
in 1959, but by 1977 all had a median of at least 12 years of completed 
schooling. 

VI. Summary 

W e have reviewed the latest B L S occupational manpower forecasts for the 
United States economy for 1990 and an evaluation of the forecasts that were 
made for 1975. The B L S undertakes a comprehensive programme of forecasts, 
beginning with forecasts of the labour force and proceeding to forecasts of 
G N P , employment by detailed industry and occupational manpower require
ments. While forecasts of educational requirements are not part of the regular 
programme, B L S has produced forecasts of the educational attainment of the 
labour force. 

The B L S projections of the labour force are based mainly on past trends (see 
Rosenblum, 1972; S u m , 1977; Smith, 1979; Ryscavage, 1979). The B L S pro
jections of labour-force size have consistently been too low, primarily as a 
result of underestimating the growth in female labour-force participation. The 
effects of this underestimate of labour-force growth on the accuracy of 
occupational manpower requirements were offset by actual target-year 
unemployment rates that turned out to be m u c h higher than had been assumed 
for the forecasts. However, the failure to foresee and to take account of the 
growth in female labour supply probably contributed to an underestimate of 
target-employment in the clerical occupational group as a whole. 

The B L S forecasts of G N P are accomplished with the use of a macroecono-
mic model which uses government policy variables as a means of balancing 

projection was probably not available. Also, the two B L S programmes — the labour-force 
projections and the occupational projections — were done by separate B L S organizations at the 
time and thus were not well integrated. 
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d e m a n d and supply G N P . T h e various categories of d e m a n d G N P are then 
distributed a m o n g detailed industries with the use of bridge tables developed 
by the United States C o m m e r c e Department , largely using the data gathered 
for its G N P accounting and its estimates of input-output tables. Output of all 
goods and services by industry is estimated using the projected distribution of 
final goods and services and a projected input-output table. E m p l o y m e n t by 
industry is estimated using the output estimates and projections of pro
ductivity. 

Occupational m a n p o w e r requirements by industry are derived from an est
imated industry-occupation matrix. Recent forecasts have used data on 
occupational employment by industry from a special survey of employers called 
the Occupational E m p l o y m e n t Survey, while previous estimates have relied on 
census data. 

In an evaluation of the B L S 1975 occupational requirements forecasts, Carey 
noted that the labour-force size and unemployment rate assumptions for the 
target year caused compensating errors for the forecast of total employment , 
and presumably (no occupation-specific unemployment rates were ever 
explicitly assumed) for the forecast of occupational employment . W h e n Carey 
used actual 1974 employment totals (1975 totals were not available and in any 
case would have been m o r e affected by the difference between the assumed 
and actual target-year unemployment rates) and the estimated target-year 
industry-occupation matrix he found little or no improvement in forecasts. 
F r o m this he concluded that most of the error was in the projected industry-
occupation ratios. 

In a review of the B L S forecasts of the educational attainment of the United 
States labour force w e noted h o w the growth in the educational level of the 
labour force had been somewhat underestimated. Finally, w e have presented 
s o m e data on the occupational and educational structure of the United States 
labour force for selected years during 1959 through 1979. 
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I. Introduction 

Educational planning in Hungary dates back to the end of the 1940s, when the 
country—on the basis of Soviet experience—embarked on the building of 
socialism, established its present relations of ownership and the new system of 
institutions, and when economic planning began to develop. It was during this 
period that nationalization of the major means of production as well as of the 
schools was carried through to completion. * Educational planning got under 
way during this period, within the framework of, and as an integral part of, the 
national economic planning process. The central planning organ is the National 
Planning Office ( N P O ) , which shapes educational planning in association with 
the different ministries responsible for educational establishments. 

Educational planning has experienced two distinct evolutionary phases. The 
first lasted from the end of the 1940s, when economic planning was first 
introduced, to the end of the 1950s. The second began in the early 1960s and is 
still with us. This second period m a y be broken down into two parts owing to 
significant changes in planning methods, even though these have not modified 
the methodological concept itself. The first of these covered the 1960s, the 
second started early in the 1970s. This study will refer only briefly to work done 
in the 1950s and 1970s; its main focus will be on the methodology and plan 
prepared in the 1960s and their evaluation. 

II. M e t h o d s a n d experience 
of directive planning in the 1950s 

T h e directive approach to planning integrated relatively dissimilar fields into a 
unified and homogeneous framework (from the point of view of methodology 
and organization), which is w h y educational planning methods tended to 
resemble those in use in other spheres. Salient features were: 

1. With the exception of the theology faculties and a handful of élite secondary schools. These 
establishments are run by the churches, but are paid for out of state funds. 
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1. The longest planning period was five years ; these 5-year plans were progres
sively updated by annual plans. 

2. The planning process was rooted in the enterprises and other organs (subse
quently, merely 'enterprises'), which formulated complex development 
and operational plans using the methods laid d o w n by the central author
ities. In principle, enterprises planned their qualified-manpower require
ments in the light of production and productivity forecasts, based on work 
norms. 

3. The N P O calculated manpower requirements by adding up and adjusting 
the plans submitted by the individual enterprises. F r o m this it deduced the 
economy's total n e w demand, making allowance for natural wastage due 
to death and retirement. 

These steps yielded forecast or planned demand, the satisfaction of 
which constituted the central task of education. Compulsory admission 
indices were then calculated for school establishments, assuming a minimal 
proportion of drop-outs. 

4. This form of m a n p o w e r and educational planning occurred as an integral 
part of the general planning routine. It did not merely affect educational 
policy indirectly, as an exogenous factor, by means of the indicators 
contained in the plan relating to school admissions and investment as 
determined by the national plan. School administration officials also inter
preted educational policy as a development strategy essentially determined 
by autonomous pedagogic considerations. 

The 1950s were both the most dynamic period and the one most torn by the 
conflicts inherent in Hungary's period of industrialization. However, the con
flicts and contradictions that emerged in the development of education and 
training were not merely the consequences of forced industrialization but 
stemmed also from the planning methods in use. The methodological lessons 
learnt from this experience were the following : 
1. A 5-year period is too short for educational planning. The number of 

graduates emerging in this time-span has already been determined by the 
number of students previously admitted, the number of school places and 
existing structures. All that can be achieved with 5-year plans is to deter
mine the discrepancy between planned qualified-manpower demand and 
actual numbers of n e w graduates. In other words, their essential utility lies 
in forecasting the structural balance on the labour market. 

2. Plans envisaged forcing the pace of educational development in order to 
m a k e good existing shortfalls (or shortages foreseen by the planners), 
which in turn led to mistakes. In particular, plans contained the implicit 
assumption that trends over past periods would continue unaltered over 
succeeding ones. Accordingly, to remedy the shortage of qualified m a n 
power, the investments envisaged were so great that their necessary out
come would ultimately result in a labour surplus. 

3. Through a lack of necessary facts and figures, poor methods of calculation, 
and uncertainties surrounding the plan's assumptions owing to outside 
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development factors, forecasts always contain a wide margin of error. 
However , during the period of directive planning, the inexactitude of the 
plans prepared by enterprises resulted not only from the above-mentioned 
problems but also from the fact that these plans reflected too closely the 
enterprises' o w n stategic interests. W h e n the economy was growing fast 
and qualified manpower was in very short supply, enterprises m a d e provi
sion for more labour than they would actually need, thus including a 
reserve in their draft plans. In the reverse circumstances, enterprises 
'under-planned' their 'needs'. 

4. The competent ministries and the National Planning Office could only 
verify the enterprises' plans to a limited extent. Furthermore, central 
planners have also been influenced by the economic environment, espe
cially by the relations between supply and demand in the labour market. 
Consequently, planning established a direct link between the 'economy' 
and 'education', whereby annual educational plans reflected labour mar
ket disequilibria and projected them into the future. 

5. D e m a n d forecasts neglected the effect of labour mobility. This phe
n o m e n o n naturally created structural disequilibria. 

The pedagogic focus of the educational administrators m a d e it difficult to 
guard against the powerful influence of economic planning, i.e., against econo
mic demand. Educational administrators were not in a position to take a 
general view and work from a synthesis of the relations and interdependence 
between psycho-pedagogic and socio-economic factors. A s a result, the 
educational authorities were unduly tolerant towards external factors which 
were then the cause of fluctuating admissions and over-specialized vocational 
training; education became exaggeratedly subservient to the 'economy', and 
the forced quantitative development resulting from indicators contained in the 
plan generally proved deleterious to the quality of teaching and training. 

III. The methodology of manpower and 
educational planning in the 1960s 

Towards the end of the 1950s social and political science research began to 
flower under the influence of favourable political conditions in Hungary. It was 
at this time that methodological research laid the groundwork for shaping a 
new methodological concept of manpower and educational planning within the 
N P O . The fundamental principles of this concept were as follows: 
1. A 'normal' educational planning period covers 15 to 20 years. 
2. Planning should be based not on an aggregation of enterprise plans but on 

the basis of working parties m a d e up of researchers, experimental work
ers, teachers, economists and planners with competence in the different 
branches concerned. 

3. Qualified-manpower-requirement planning should be based on research 
designed to inform planners about the processes whereby technical change 
and organization of work modify future job contents and the demands that 
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these jobs will be making on workers. Macro-economic forecasts provide a 
framework for the foregoing analytical forecasts. This is w h y the planning 
of qualified-manpower requirements calls for a twofold approach. 

4. A thorough knowledge of trends and estimates of professional mobility and 
qualifications is required, and planners should take their likely effects into 
account w h e n relating occupations to qualifications, and preparing m a n 
power supply and d e m a n d forecasts. 

5. With the aid of the information enumerated above, it is possible to establish 
planning nomenclatures which furnish a homogeneous framework and 
guidelines for the calculations contained in the plan. T h e main dimensions 
of planning as determined by these nomenclatures are the 'branches of the 
economy', 'occupations' (specialized qualifications or specialities) and 'level 
of qualification' (school attendance). A n additional item of information is 
the dimension referred to as 'activity', which designates the nature of the 
employees' (non-manual workers') work. Distinctions of content and the 
socio-economic importance of the elements of each dimension are the 
chief general organizing factors in the formulation of nomenclatures. 

6. Because qualified-manpower planning plays a part in the development of 
education and training, qualified-manpower needs m a y be planned 
exhaustively, encompassing the needs of society as a whole with regard to 
levels and types of qualifications. However , planning can concern itself 
neither with the detailed specifications of individual occupations, nor with 
the specialized details of training. Consequently, planning is confined to 
groups of occupation demanding identical or similar qualifications in terms 
of level and content. This guiding principle is referred to as the 'principle 
of convertibility'.1 

In practice, this methodological concept ran into a number of difficulties. 
Available statistics were ill-suited to planning demands. Consequently, the 
search for additional facts and figures, new statistical applications and the 
preparation of basic planning data all proved to be very time-consuming and 
raised considerable problems. 

Next, professional literature was relatively uninformative in the early 1960s; 
and m u c h of the information that it did contain bore no relation to the impact 
that technical and scientific progress was having on work. Equally, there was 
little to go on in the way of information concerning trends, evaluations and 
factors relating to occupational mobility and qualifications. Furthermore, 
neither practice nor research had established a single reliable method for 
planning the effect of technical and economic progress on the structure of 
m a n p o w e r . This brought h o m e the importance of involving specialists in the 
micro-sphere of production in the planning process. For this reason, central 
planners in the 1960s attached special importance to the organization of sector-

1. In Hungary the list of occupations contains reference to over 10,000 individual occupations, 
while specialized training covers approximately 500 different qualifications. Underlying this 
principle of convertibility, the nomenclatures of qualifications in planning in the 1960s c o m 
prised approximately 100 'occupational' groups. 
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by-sector working parties, with competent experts from the different branches 
taking part. 

The n e w methodological approach necessitated different methods of calcula
tion and a reorganization of the division of labour within the planning process. 
F r o m an abstract point of view, the methods of calculation employed by 
planners in the 1950s clearly isolated the relations between the economy and 
labour requirements. It is beyond dispute, for instance, that labour require
ments are determined by the volume and composition of output and by labour 
productivity, itself a function of the technologies employed. l 

The work norms undoubtedly express these relationships correctly at the 
production-workshop level. In large, well-organized modern factories the m a n 
power needs for production are calculated in a systematically detailed way and 
with great precision by means of work norms. 

However , this is yet another example of the fact that micro-sphere methods 
do not work satisfactorily, or cannot possibly be employed in the same way, at 
the level of the national economy, and certainly not for a ten- or twenty-year 
perspective. A s a result of their experiences with national-scale manpower 
planning, the planners have concluded that perspective plans cannot be based 
on simple relationships and everyday practices: production —» techniques —* 
productivity -» m a n p o w e r needs. Different methods must be used, which 
complement and at the same time regulate each other, and which also deter
mine the division of labour within the planning process. Figure 1 gives a 
representation of the system of this type of planning. 

Boxes 4 and 5 are the two principal features of the n e w methodology. For 
box 4, the planners started from the demographic forecasts ; with the help of 
forecasts of the participation rate of the population by sex and by age-group, 
and on the basis of historical analysis of the development of the economic 
structure by branch of activity — making use also of international compari
sons — they formulate forecasts of the total number of the active population 
employed, broken d o w n by economic sector. 

T h e box 4 forecasts supplied the framework for box 7, in which the central 
planners inserted the final conclusions of the sector working parties dealing 
with the composition of the labour force in each branch according to level of 
instruction and type of qualification (box 5). In other words, box 4 determined 
the total figure for the active population in employment and its distribution by 
sector, and box 5 its qualitative composition. Boxes 6, 8, 9 and 10 served to 
check and correct the above, the results being entered into box 11. Lastly, the 
calculations in boxes 13 and 14 provided both a check on new demand (box 12) 
in the light of actual training capacity, and on the other hand the final calcula
tion (box 15) of training-institute admission indices. 

During the 1960s qualified-manpower needs were planned separately for 7 
broad occupational/speciality groups, initially in line with the sector working 

1. All the socialist countries used these methods in the 1940s and 50s. The O E C D Mediterranean 
Regional Plan also used them. 
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National Planning Office 

1. Guiding principles of methodologies 
and nomenclatures 

2. Basic data 

4. Forecast numbers of workers 

6. Forecast requirements by 
international comparisons 

7. Forecast needs of the economy based 
on sector working party proposals 

10. Analysis of underlying sensitivity to 
politico-economic alternative variants 
in the structure of the branch 

11. Appraisal of predictions concerning 
the needs of the national economy 

Sector working parties 

3. Analysis of past trends and present 
situation ; verification and 
rectification of basic data 

5. Forecasts of output, technology and 
manpower requirements for each 
nomenclature 

8. Effects of mechanization and 
automation on the composition of the 
labour force 

9. The effects of computerization on the 
composition of the labour force 

12. Total new demand, on the basis of 
mortality and retirement figures and 
evaluation of mobility 

15. N u m b e r of pupils admitted on the 
basis of supply and demand, 
comparing supply and demand 
assessed in the light of the expected 
impact of the selection mechanism 

Ministry of Education 

13. Alternative variants of the formal 
school system 

14. Proportion of repeated years, drop
outs and graduates, depending on the 
future school selection mechanism. 

F I G U R E 1. The qualified manpower requirement planning process in the 1960s 
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parties (box 5). Specialities were separated as follows: technical (industrial) 
and agronomy, economics, office work, health, law and related, teaching and 
related, and, lastly, skilled workers. At the end of a long process of planning 
for each aggregate speciality, the overall structure of the active population 
employed in the Hungarian economy was constituted according to level of 
training and speciality for 1980. 

Recapitulatory planning studies for each aggregate speciality and for the 
economy as a whole were discussed and supervised by top-level professional 
commissions. Next, documents were also submitted for public discussion 
through professional journals and through the forums of the different socio
economic organizations. 

This emphasis on a variety of approaches and multiple checks was not merely 
the outcome of the methodological concept : it was also designed to narrow the 
margin of uncertainty inherent in long-term plans as well as to narrow margins 
of error in calculations contained in the plan. Another specific objective was to 
democratize the planning process. For example, particularly in the early 1970s, 
preparatory work, along with planning theses and assumptions, already sug
gested that the co-ordination of educational development with the real needs of 
society would necessitate a modification of the new school reform adopted in 
1961. It was in these circumstances that planners wanted the large-scale par
ticipation of experts from the working parties, commissions and other forums 
to contribute to the changing of public opinion. It was hoped that this very 
open-ended approach to the organization of planning would prepare public 
opinion for the introduction of proposed changes and facilitate fulfilment of the 
plan.1 

All this flowed from a recognition of the fact that plans expressed not merely 
a system of values but also a means of putting different interests into effect. 
The value system and interests already affect the methods of calculation and 
the planning process itself. Still further, they condition the parameters and 
other information used in the planning process, together with the interpreta
tion and implementation of the resulting plans. Central planners therefore 
endeavoured to limit the scope for manipulating calculations, but they 
nevertheless wanted these different values and interests to c o m e out into the 
open during the public discussion of plans, in the hope that out of this con
frontation a compromise would gradually emerge. 

1. This was the methodological concept developed in Hungary in the 1970s. In the People's 
Republic of Congo the same methodology was used in the early 1970s and subsequently 
between 1979 and 1981. These later experiences show that even in far more difficult circum
stances than in Hungary it was possible, through appropriate application of this methodology, 
to forecast qualified labour needs and to frame an educational development strategy. Cf: 0. 
Bertrand, J. Kovacs, A . Révész, J. Timar: 'Prévisions en main-d'œuvre et planification de 
l'éducation. Le cas de l'Algérie', Revue Tiers-Monde, T o m e X V . N ° 59-60. juillet-décembre 
1974. Furthermore, J. Timar, J. Kovacs, J. Kutas: 'Situations de la main-d'œuvre au Congo, 
1974-1990'. Unesco, projet P N U D / e d / P R C / 7 7 / 0 0 3 , juillet 1980. Doc . off. and P. Galasi, J. 
Kovacs, J. Timar: 'Rapport final. Résultats et conclusions'. Unesco, PRC/77/003. 
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IV. The qualified-manpower requirements plan 
for the period 1969-80 and its implementation 

A . Forecasts of the actively-employed population 
and its distribution by economic sector 

The N P O began formulating and introducing the new methodology step by 
step in the early 1960s. Between 1960 and 1962 it began by studying existing 
methods and working out preliminary forecasts, with reference to technical 
executive needs exclusively, before graduating to the first long-term project on 
employment policy. W o r k began in 1963 on preparing the long-term plan (up 
to 1980) for all of the Hungarian economy's qualified-manpower needs, and 
the process reached completion only in 1968. 

The previous section has already shown h o w forecasts of active population 
figures and their composition by branch play an important role in the planning 
of qualified-manpower needs. This forecasting—as part of the preparation for 
the first long-term employment policy plan—was completed in 1962. It formed 
the framework—referred to by box 4 in Figure 1—for the planning of qualified-
manpower needs. 

In view of the fact that this methodological concept is fundamentally differ
ent from those currently in use, it is once again necessary to point out that the 
size of the actively-employed population was forecast on the basis of foresee
able labour demand and not on that of production and productivity planning. 
This approach was justified on the grounds that the mechanisms of the socialist 
economy m a k e the full employment of all available manpower both possible 
and necessary. In the final analysis, therefore, it is economic development and 
the demand for or use of manpower which adapts to supply. 

The composition of the total work-force was forecast by expert estimates 
based on historic national and international trends, while making due allow
ance for directives of the 5-year plan in progress and of the one in preparation. 

The forecasts concerning the total work-force proved to be 97.5 per cent 
accurate, which m a y be regarded as a very good score given the length of the 
period in question, i.e. 15 to 20 years. However, this does not prove the 
correctness of the forecasts. T h e small difference between the indicators given 
in the plan and actual statistics represents the sum total of shortcomings in 
forecasting and fulfilment, and has its origin in three main causes. W e m a y 
regard as a forecasting error the fact that the plan—having taken the 1961 
school reform as an exogenous assumption—considerably over-estimated the 
number of pupils and students of working age.1 The actual figure was in fact 
m u c h lower, owing to the revision and rectification of the school reform that 
took place in 1965. This over-estimate of supply was offset and compensated 
for by two other factors. The number of retired people still of working age 

1. In 1961 the 'working age' limits in Hungary were 14-54 for w o m e n and 14-59 for m e n . 
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(mainly handicapped people) was m u c h greater than forecast. During the same 
period, the number of actively-employed workers above the age-limit declined 
m o r e rapidly than expected. In neither case were trends wrongly evaluated, but 
the forecasters' calculations were wrong. They failed to evaluate correctly both 
the effects of improved pension schemes, which considerably depressed the 
supply of 'old people', and the influence of the informal economy, which 
offered attractive earnings opportunities, especially in the 1970s, and stimu
lated departures from the formal world of work. 

It m a y also be noted that planners in the 1960s assumed that forecasts 
concerning the activities of m e n would be far more accurate than those concer
ning w o m e n . Actual data have reversed this supposition. T h e difference 
between the plan's indicators and the final out-turn was practically negligible 
for the w o m e n , but fairly significant for the m e n , owing to the fact that it was 
chiefly a m o n g them that the number of retired invalids and 'old people' had 
risen. 

Concerning sector forecasts, planners allowed a broad measure of uncer
tainty and a wide margin of error right from the outset. Consequently, in order 
to demonstrate the possible effect of alternative variants on total executive 
requirements, they employed analysis techniques. T h e accuracy of the sector 
forecasts is, therefore, somewhat surprising. The only two broad sectors to 
report fairly substantial deviations were the construction industry (125.7 per 
cent, and the 'unproductive' branches (89.7 per cent). 

Measuring the extent of these different deviations and the factors explaining 
them reveals a number of aspects of actual development that had not only been 
neglected but which planners in the 1960s had rejected as assumptions. O n e 
example is the 1970s economic crisis. So w e cannot rule out the conclusion that 
the accuracy of these forecasts was attributable more to luck than to foresight. 

However , long experience of planning also suggests that the science—or 
art—of planning frequently lies precisely in having the courage to neglect all 
those details that play no significant role in long-term trends, and to recognize 
key tendencies and the relevant trends for the future. From this point of view, 
the evaluation of forecasts bears out more strongly the relevance of the plan
ning methods selected and the correctness of the underlying analyses of possi
ble trends. 

B . Fulfilment of the principal indicators 
in the qualified-manpower requirements plan 

Evaluation of qualified-manpower forecasts calls for two types of approach. T o 
begin with, it is necessary to analyse quantitative fulfilment of the plan's 
indicators. Next, in the light of this, it is necessary to observe the w a y in which 
the plan foresaw educational development and what occurred in reality. Unfor
tunately, quantitative evaluation is partly restricted at present owing to the lack 
of certain statistics and other relevant facts. Thus, despite the tremendous 
effort put into establishing data and facts for 1980, comparison of indicators 
with actual figures can for the time being represent no more than an initial 
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experiment, whose validity will require yet further research.1 This is w h y 
quantitative analysis will be confined to aggregate occupations and to the 
higher echelons, for which existing data appear to be suitably reliable and the 
figures capable of interpretation. T h e basic data are given in Table 1 (p. 128). 

The only cases in which first-degree performance outran forecasts by a wide 
margin were those of agronomists and teachers (secondary-school teachers). 
For the other occupations, the gap between forecasts and performances ranged 
between —9 and + 2 per cent. These differences were smaller than expected. In 
the case of the agronomists, the N P O planners and experts from the Ministry of 
Agriculture had maintained divergent points of view throughout the planning 
process; the first had pitched 'needs' at a lower level, the latter at a higher 
level, and both finally reached a compromise. However , the higher institutes of 
agronomy are run by the Ministry of Agriculture, which constantly admitted 
greater numbers of students than laid d o w n in official forecasts. 

The overproduction of secondary-school teachers was chiefly due to heavy 
pressure from potential students. Under the impact of this social pressure, 
faculties refrained from either reducing or stabilizing their admissions in order 
to keep step with forecasts, and instead regularly increased their intake. 

Regarding the second degree, forecasts and performance were relatively well 
matched for teachers (secondary, primary and nursery school). The reasons for 
overshooting in the field of agronomy were the same as for the first degree. 
The considerable undershooting of forecasts relating to economists and 
engineers was foreseen from the outset, since until late in the period there had 
been no second-degree training in these disciplines. Consequently, planners 
supposed that it would not be possible to fill forecast 'needs', owing to the 
amount of time required to set up the new advanced educational establish
ments and m a k e them operational. If, bearing in mind what were the antici
pated limitations on performance, w e compare the corrected forecast of n e w 
graduates for 1980 with the actual number of graduates, the discrepancies 
become less obvious. 

Differences between forecasts and actual out-turn clearly widen if w e 
disaggregate the grouped specialities into sub-groups. Table 2 presents these 
differences for technical executives, divided according to specialization. 
Obviously, treating each speciality in isolation increases the scatter of the rate 
of fulfilment of forecasts owing to the fact that the smaller the occupational 
group, the greater the margin of error and deviation between forecast and 
actual outcome. This is particularly patent in the case of mathematicians (161 
per cent) and still m o r e so in the case of second-degree mining engineers (800 

1. A summary of the 1980 census data has already been published, but work is still in progress on 
detailed figures concerning the occupations and qualifications of the working population at the 
time of the 1980 census, and the full figures are unlikely to be published before 1982. Analysis of 
more recent trends in occupational mobility and qualifications, of manpower congruence, 
should become available at some later date. 1980 data were established by M r . Janos Kutas, 
Head of Department at the N P O , responsible for qualified m a n p o w e r planning, to w h o m w e 
express our thanks for his contribution. 
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T A B L E 2 . Comparison of planned and actual numbers of technical engineers according to 
speciality, 1980 

Actual numbers in 1980 Percentage realization 
of forecasts 

Speciality 

Mechanical engineers 
Electrical engineers 
Electronics engineers 
Chemical engineers 
Steel engineers 
Mining engineers 
Architects 
Civil engineers 
Transportation engineers 
Food industry engineers 
Light industry engineers 
Physicists 
Mathematicians 
Biologists 

Total : 

First degree 

22 900 
8 200 
5000 

10 900 
1 800 
3 500 
6 700 
6 300 
1 800 

— 
700 

2 500 
2 300 

900 

73 500 

Second degree 

16 900 
4 500 
8000 
1600 
1700 

800 
5 100 
3 200 
2 100 
2900 
2 900 

— 
1 000 

— 
50 700 

First degree 

89 
157 
66 
97 

104 
119 
124 
111 
110 
— 
117 
120 
161 
141 

102 

Second degree 

68 
78 
86 
44 

138 
800 
80 
55 
67 

107 
48 

— 
— 
— 
71 

per cent!). Similarly, it is clear that deviations and scatter will be smaller for 
the first degree, where the type of training is better k n o w n to the general 
public, than for the second degree, where doubts were still being cast on the 
necessity of diversifying higher education in the early 1960s. 

For the first degree, the deviations between forecasts and actual out-turn 
m a y be accounted for in the following w a y : the chief causes of overshooting the 
forecast figures for mining and transportation engineers and for architects were 
to be found in the excessive representation of professional interests ; for the 
biologists, physicists and mathematicians, deviations were caused by heavy 
social pressure for admission to higher-education establishments; finally, in 
certain branches of industry, development took a substantially different course 
from that assumed in the plan, which led to a relatively high output of trained 
electrical and food-industry engineers, while the training of electronics 
engineers proceeded at a moderate pace relative to over-optimistic forecasts. 

T h e wide deviations noted in the second degree primarily reflect problems 
encountered in the development of the n e w higher-educational system. For 
example, during the discussion phase of the plan, mining experts almost 
unanimously declared that the intrinsic nature of the mining industry ruled out 
the employment of large numbers of 'factory engineers' (second degree). Later 
on—partly on the basis of practical experience—this idea was revised, and 
larger numbers of second-degree engineers than initially forecast were ulti
mately trained and employed. 

T h e fairly low fulfilment rates for chemists and light-industry engineers 
chiefly reflect changes occuring in the development of the relevant sectors as 
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compared with forecasts. In the other specialities, the under-fulfilment of 
forecast figures was due to difficulties encountered in developing the n e w 
higher-educational institutes. 

T h e deviations between forecasts and actual employment figures for several 
specialities also resulted from mistaken estimates of 'natural wastage' (retire
ment, etc.) of labour. This planning failure stemmed from lack of data, errors 
of evaluation and mistaken assumptions concerning retired people. However , 
even where the relative difference between forecast natural wastage and actual 
natural wastage is fairly large, it only significantly affected labour in the 
medical, legal and teaching professions. 

C . Planned qualified-manpower requirements 
and the educational strategy 

T h e initial results of long-term qualified-manpower requirements planning 
began to influence educational policy from 1965 onward. 

The political bureau of the Hungarian Socialist Workers Party completed at 
that time its analysis of the school reform introduced in 1961. This reform 
provided for far-reaching changes in the school system in the light of conflicts 
observed in the day-to-day practice of teaching, and to satisfy supposed 
demands of the 'scientific and technical revolution'. 

T h e educational administrators responsible for preparing this reform worked 
on the principle that it was both necessary and possible to generalize secondary 
education by the end of the 1960s. This assumption was backed by another one, 
namely that the 'scientific and technical revolution' would rapidly diminish the 
traditional role of skilled workers, it being assumed that they would require a 
far more general and more theoretical background than could be picked up in 
the vocational schools. At the same time, 'technicians'1 would in future have to 
acquire a higher education. 

Despite the soundness of the general principles underlying the 1961 school 
reforms, the practical development targets turned out to be ill-founded or 
mistaken on the whole, at least for the period spanning the 1960s and 1970s. 
Consequently, conflicts arose around the introduction of the above-mentioned 
changes. W h e n the reform came up for revision, attention also focused on the 
planning lessons to be learned, and the planners pointed out that even if 
professional skills were tending to become outdated more quickly and the 
general and vocational demands being m a d e on the workers were rising, there 
would always be a considerable need for skilled and semi-skilled workers. 
Thus, it was agreed the traditional skilled-workers-training system could be 
modified only gradually in the direction of a more general and theoretical 
system, while respecting the diversity of different branches. 

At the same time, analysis of changes in the content of non-manual jobs 
shows, according to the planners, that 'technicians' trained by the specialized 

1. In Hungary, the term 'technician' refers to employees whose work requires a specialized 
secondary education with a general certificate of education in technical subjects. 
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secondary schools can find their place in the economy over a m u c h longer-term 
perspective. While it m a y be necessary therefore to modernize the specialized 
secondary schools, they ought not to be abolished. 

However , it was decided that there was a need to divide higher education 
into a series of degrees, since a large proportion of jobs demanding higher 
qualifications actually require a less advanced, more practical training than that 
provided by the 4-5 year university-degree course. Accordingly, it was prop
osed to introduce a m o r e operational course of shorter duration than the 
university course (first degree).1 

The decisions taken also affected the reform's earlier directives. The training 
of 'technicians' was, as before, to c o m e under specialized secondary education. 
However , these schools were also expected to satisfy the need for highly-skilled 
workers for crafts requiring a higher degree of theoretical knowledge and a 
more general cultural background. It was therefore necessary to reorganize the 
former 'technicans' into broader-profile specialized secondary schools, and to 
develop the corresponding network. 

The 1965 decision also recognized that it was necessary to generalize secon
dary education by gradually integrating the modernized vocational schools into 
the school educational system. 

Lastly, one of the most important directives concerned the plan to develop a 
two-tier higher-educational system, partly by opening n e w independent higher-
educational establishments, and partly by instituting a two-stage hierarchy 
within the tradition of the university. 

The more balanced development of education since the 1960s has m a d e it 
possible to focus attention on the qualitative improvement of education and 
training, on the development of curricula and teaching methods, and on the 
laying of solid foundations for the n e w structural reform of education. W e m a y 
consider that events over the last two decades have mainly borne out the theses 
underlying the manpower plans formulated in the 1960s, and the appropriate
ness of the resulting educational policy. 

However , this by no means implies that the forecasts and proposals formu
lated in the planning studies were necessarily correct in every detail, or that all 
the targets were met in full. The discrepancies observed are one of the reasons 
w h y m a n y people in Hungary take a different view of the role of manpower 
planning from the one described here. S o m e people accuse planning of causing 
all the day-to-day difficulties surrounding the admission and insertion of young 
people in the training institutions. Others say that m a n p o w e r planning is 
holding back the higher education of the younger generations. Lastly, there are 
those w h o believe that the economy, through the agency of manpower plan
ning, has m a d e education subservient to its demands, and that it is thwarting 
the fulfilment of other vital educational tasks. 

The greatest controversy has arisen over the n e w school reform, and 

1. Janos Timar: 'Oktatasi rendszerünk néhany problémaja' (Some problems of development in 
the school system). Magyar Tudomany, N ° 8-9, 1964. 
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although there has already been a considerable narrowing of the gap between 
the different viewpoints, no consensus has emerged as yet. 

It is not the purpose of this study to analyse these different opinions in detail. 
Nevertheless, from a methodological viewpoint, what does emerge from all this 
is that professional and public discussions play an important and useful role in 
the monitoring and adjustment of educational policy as defined by the plans, 
and in the development and fulfilment of the educational strategy. 

V . Planning qualified-manpower needs in the 1970s 

Social and economic planning developed quite considerably in Hungary in the 
1970s. The new economic reform introduced in 1968 enabled planners to 
concentrate their efforts on strategic economic planning. In addition to annual 
and 5-year planning, long-term planning (15-20 years) became a general prac
tice. Also, the use of computers became increasingly widespread in planning. 

A s a consequence of these favourable n e w circumstances, qualified-man
power planning also underwent a significant change. At the root of this change 
was the methodological concept devised in the 1960s, whose correctness was 
further reinforced by planning experience in the 1970s. However , the new 
decade saw significant changes in the methods used and the organization of 
planning work. These changes were as follows: 
1. Qualified-manpower-requirements planning was no longer done separately 

for each broad occupational group but on a global basis ; in other words, 
what was planned was the qualitative structure of the actively-employed 
population. 

2. The planning of qualified-manpower needs became an integral part of the 
national planning process: 'sliding' planning was successfully introduced, 
whereby plans formulated at regular intervals partly replaced and partly 
prolonged the previous planning period. 

3. M o r e recent statistical data and scientific research proved better-suited to 
the demands of planning ; computers and new econometric methods have 
played a growing role in the compilation and analysis of information. 

4. 15- to 20-year forecasts have been supplemented by additional 10- to 15-
year forecasts. This has resulted in improved recognition of stable trends 
and the identification of turning-points introducing n e w trends. 

During the course of the 1970s planners first of all revised the manpower 
plans for 1980, which dated back to the 1960s. They then prepared further 
plans based on qualified-manpower requirements for the period 1970 to 1985 
and, subsequently, for the period from 1985 to 1990. These were supplemented 
by means of a more general forecast up to the year 2000. The new planning 
phase seeks to predict needs for the period 1990 to 2000 on the basis of statistics 
for the year 1980. 

The recent planning period has been concerned with finding a solution to a 
series of n e w data. T h e purpose of strengthening the planning process at the 
end of the plan period is to develop forecasts about what happens between the 
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beginning and the end of the plan's term. Consequently, greater attention is 
paid to analyses of occupational structures demanding identical qualifications 
in different or similar branches, and to analysing and forecasting interactions 
on the labour market. 

All these n e w tasks are concerned not only with keeping educational plan
ners better informed as to quantitative educational needs, but also with con
tributing to the preparation of curricula and education and training methods. 

For the time being, w e do not possess sufficient information to form an 
assessment of planning work done in the 1970s. Nevertheless, it m a y be 
observed that the global approach to the occupational structure of the working 
population has speeded up the formulation of plans and enhanced their 
reliability. Similarly, there can be no denying that more detailed analysis of 
occupational mobility has not only m a d e forecasts more accurate but has also 
contributed to the qualitative development of education and training. 

This does still leave us with the question as to h o w far it is both necessary and 
possible to broaden manpower planning to embrace qualitative factors m o r e 
closely related to the pedagogic aspects of educational planning. Although the 
different areas of educational planning are interdependent, there is a danger of 
m a n p o w e r planners casting their net too widely, thereby dispersing their o w n 
efforts and interfering with the work of educational planners. 

In particular, qualified-manpower planning can usefully contribute to the 
work of educational planning, especially if pursued on an expanded informa
tion base and with enhanced methods. However , it cannot replace the less-
developed aspects of the other fields of planning. This is w h y the principal duty 
of educational planning in Hungary is, for the time being, to raise the pedago
gic, psychological, sociological and economic aspects of planning to an identi
cal or similar level, and to achieve progress in the complex system that is 
educational planning. 
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Institute of Science Policy, Technological Progress 
and Higher Education, Warsaw 

I. Introduction 

O f all the development plans elaborated in the post-war decades of central 
planning in Poland, three could be classified as 'long-term', or perspective 
programmes in the true sense of the word. They were: the first perspective 
plan for the years 1960-75, and the two subsequent planning exercises up-dated 
on a rolling basis for the years 1970-85 and 1975-90. Each of them provided at 
least a nominal opportunity of reducing the 'gap-risk', placing the manpower 
demand versus supply sides within the same time-horizon and economic-policy 
content. It seems sound to assume, therefore, that they represent the only plan 
documents to provide a logically consistent background for comparative study 
of the perceived and actual evolution of qualified-manpower entry into the 
labour market. 

T o mention another c o m m o n denominator of the documents in question, it 
should be stressed that in contrast to the rest of planning instruments, i.e. the 
medium-term and short-term type, those of the long-term category were meant 
to serve as non-obligatory indicators and as a sort of a general outline, guiding 
the more definite options executed through 'operational' planning within shor
ter time perspectives. O n e is therefore advised to keep in mind that whenever, 
for the sake of brevity, the word 'plan' is used in our text, it stands in fact as an 
ascription of a normative projection. For the purpose of further comments it 
has been decided to select the experience of the first perspective plan for the 
years 1960-75, as the only one that lends itself to an analysis of what was 
anticipated and what actually happened. B y the nature of things, the methodol
ogy, data components and diagnostic workshop of the first long-term m a n 
power plan are distinctly inferior to those developed and employed later. They 
should not, therefore, be mistaken for the plan-preparation procedures in use 
by the mid-1970s, m u c h less for those which had to be adopted to overcome the 
crisis and foster the ongoing economic reform in the 1980s. In the process of 
continuing change, the transferability of a given experience in social manage
ment across time and space remains limited. The benefits of assessing the 
actual evolution of the manpower stock and composition against the initial plan 
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of action are necessarily weighted against 'the cost' of referring back to the 
distant past and to lessons that are only partly relevant to present-day prob
lems. 

II. The methodology of plan preparation 

The studies that initiated work on the first perspective developmental plan 
were launched in 1957 and carried on till spring of 1960, w h e n the document 
entitled 'The general directions and proportions of economic growth in Poland, 
1961-75' was released by Planning Commission. 

With regard to labour-market planning the data-base available was very 
modest. Evaluation of the volume and composition of the population was 
limited to the 1950 census, with fairly inadequate reference to socio-education-
al variables. The skilled-manpower-resources assessment relied on the returns 
of the first and only public-sector-employment census (1956), providing 
information on job-holders with higher and secondary professional education 
in economic activities, covering about 40 per cent of global active manpower . 
Regular data on employment, output and productivity on an annual basis in 
production activities were available for the years 1949-57 in the public sector 
only. The first population forecast, released in 1959 and actually used in the 
perspective plan, accepted the assumptions of constant fertility and survival 
rates over the following 20 years. All the foregoing should help to clarify the 
point that the estimates of the supply and demand of manpower within the 
framework of the 1960-75 plan, as well as the assessment of its subsequent 
implementation, could not have operated with the aid of statistically valid 
models of mutual interactions between output, capital and labour. The final 
form of the skilled-manpower-balance programme was a combination of 
various methodological solutions adapted to the specific nature of different 
economic activities and data availability. 

The stepwise manpower estimation procedure actually adopted in the 1960-
75 plan m a y be s u m m e d up as follows : 

(a) The manpower balance was regarded as a leading criterion of plan con
sistency insofar as the contribution of the h u m a n factor to growth is concerned. 
The concept of 'balance' was understood as a basic accommodation between 
three overlapping variables: manpower flows ( M ) , employment vacancies (E), 
and the pattern of 'social occupancy' participation (SP). Assuming that the 
population of working-age growth (Px) over 15 years remained an exogenous 
variable, the target sought amounted to striking a favourable balance between 
the employability of a given population intake, the labour outlays for targeted 
growth and the school-attendance level. 

(b) At an early stage of plan evaluation, the manpower-flow estimates were 
replaced by variables of adult population change ( M ^ P x ) . In further steps 
those equations assumed a more complex form, allowing for the contributive 
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impact of labour-force participation (SP) and of spatial mobility ( M L ) . The 
manpower-forecast formula in practice adopted the form of the following 
equation : 

M , „ = F,,, (P1; M 0 , S P , M L ) , 

where M 0 stands for the initial position of manpower stock. 
The basic assumption was that the global manpower flow would be deter

mined by : (i) an increase in the labour force of productive age in urban areas 
under conditions of constant labour-force participation rates ; (ii) the transfer 
of fresh labour-force intake from rural to urban areas, allowing for an accom
panying reduction in the average 'propensity to work' ; and (iii) a decrease in 
the economic activity of elderly people beyond the retirement age on account 
of social-insurance policies. The explicit thesis of the manpower sections of the 
plan, irrespective of the other macroproportions contemplated, amounted 
therefore to an argument to the effect that the overall increase of the m a n 
power stock over the years 1960-75 was bound to become employed outside 
the agricultural sector. 

(c) The diversification of the manpower plan was introduced to take account of 
the variable assumptions regarding the decrease of the 1960 agricultural-
manpower stock over the following 15 years. Accordingly, the operational 
concept of the full employment liability assumed the form of the following 
equation : 

M R = F/,, (M / f / , F M L ) , 

where M R = employment liability 
M / , / = manpower supply as determined by population and social activ

ity change 
F M L = agricultural-labour surplus to be absorbed by job expansion in 

public sector 
The ultimate values of the F M L variable were assessed in terms of the annual 
compound rate of agricultural-manpower decrease. 

(d) Global employment demand was assessed separately for the production 
and service sectors through two consecutive estimates. The dichotomous 
assessment of labour requirements originated from the Marxist concept of 
national-income formation, which denies that service industries contribute to 
economic growth in real and 'accounting' terms. A n increase in employment 
demand (E) was considered, as a first approximation, to consist of the c o m 
bined function of labour requirements determined by the development vari
ables of the production (I) and service (S) sectors. 

E/i/ = F / f / (I, S) 
Ei/,/ = F /r / (I), E2/t/ = F/,/ (S) 
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(e) Production-sector employment demand (Ex) was evaluated with the aid of 
different techniques. In the case of non-agricultural activities in general and 
manufacturing industry in particular, the typical method was one that interre
lated the capital outlays with employment turnover. In short, the net employ
m e n t effect w a s considered here to be a product of: (i) the incremental impact 
of the n e w capital outlays, which expand the stock of jobs available in lieu of 
extra productive capacity created; (ii) the retarding effects of factor (i) on 
account of the technological and manning gap between the old and the n e w 
fixed assets in a given industrial branch, as manifest in the rising capital cost of 
job creation ; and (iii) the effect of modernization outlays, in terms of surplus 
labour m a d e redundant by lower manning requirements on production lines 
incorporating n e w technology. T h e simplified equation depicting the evalua
tion procedure is the following : 

c , /NCL M C L \ 
El/"= M T ' ~h ,e'v) 

where : N C L , M C L respectively denote the value of n e w capital outlays and 
modernizing investments in constant prices 

Ji, J2 denote the average capital cost of job creation (or maintenance) 
in the n e w and old fixed assets respectively 

e stands for the index of increase in the capital cost of job creation over 
a given time period 

v stands for the index of change over time in capital/labour ratios due 
to non-technological factors. 

T h e calculations were estimated separately for different industry-clusters with 
similar characteristics regarding the capital cost of employment, and for three 
consecutive 5-year periods. T h e results obtained were then controlled by 
m e a n s of the ontput-productivity check procedure. 

(f) Bearing in mind that the agricultural sector c o m m a n d e d globally sufficient 
m a n p o w e r resources to generate additional produce as provided for in the 
plan, the main concern shifted towards reliable estimation of the redundant 
workforce capable of supporting development needs in urban areas, rather 
than on the dormant issue of m a n p o w e r shortages in farming activities. W h e r e 
the planners addressed themselves to this latter question, it was mainly in 
recognition of the need to narrow the symptomatic disparities in farm-popula
tion density between various regions. O n e had to acknowledge, however, that 
since those disparities were deeply rooted in the effects of the 1944 land 
reform, and with 94 per cent of the agricultural workforce composed of 
individual farmers, there was little r o o m for drafting practical remedies within 
the scope of public employment policy alone. 

(g) Service sector employment demand (E2). Since neither the productivity nor 
the capital cost of employment approach seemed to offer an appropriate 
method of estimation, service-employment d e m a n d was assessed through an 
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indirect and cruder method of approximation. In the first solution the forecast 
employment level for the whole tertiary sector was estimated as a product of 
local population change and on the basis of service-industry employment-
population ratios in a group of more developed countries, arbitrarily selected 
as the relevant pattern : 

E° E" 
*-2/tf — %tl 

• a l l 
r > p > p n 
i r ° rk 

where: P , P 0 = local population at a given time 
P£ = population factor in 'model' 
E £ , E £ = tertiary sector employment at h o m e and in the 'model'. 

The second approach, essentially similar to the first, traced the forecast change 
in the composition of industrial (sectoral) employment demand on the basis of 
'developmental complementarity'. Taking into consideration the plan's 
assumption with regard to closing the production-capacity gap between Poland 
and more industrially-advanced European countries, an assessment was m a d e 
thereafter of the trend of change in the composition of employment compatible 
with the expected shift in the country's economic standing. A m o n g the count
ries selected for the purpose of the evaluation were : Austria, Czechoslovakia, 
France, Hungary, Norway, Federal Republic of Germany and Italy. 

O n the strength of the above procedures, the composition of employment 
demand was assessed for four years: 1960, 1965, 1970 and 1975. The matrix of 
sectors and industries identified in the first perspective plan amounted to 20 
components; the similar classification applied in the formulation of the 
perspective plan for the years 1975-90 operated with 84 components. 

Comparing available manpower supply (MR / r / j with the employment 
demand (E/t/) as required to meet the labour contribution of the envisaged 
expansion of production and service industries, the iterative evaluation proce
dure led to the establishment of the gap between the two variables in consecu
tive plan sub-periods. The ensuing manpower surplus was considered to indic
ate the useful reserve available to facilitate more vigorous implementation of 
the two development goals, namely reduction of the working week, and 
broadening of access to full-time further education. It was expected that the 
duration of the nominal working week would drop from 46 hours per week in 
1961-65 to 40 hours by 1970, and to 38-35 hours in the year 1975. M a n p o w e r -
plan assumptions stipulating the creation of additional post-compulsory-educa
tion-level training capacity in the years 1960-75 were initially assessed on the 
basis of labour-force balance alone, and were left to be checked through 
separate calculations of skilled-manpower requirements by educational and 
occupational components. 

Education and skilled-personnel employment targets were commented on in 
two different chapters of the plan. The first chapter, dealing with general 
education issues, indicated the explicit goals of the cultural policy. The main 
issue centred on the planned extension of compulsory education (to be 
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implemented from the year 1965 onwards) from 7 to 8 years of elementary 
schooling, to be followed by stepwise enrolment growth in further education. 
The anticipated programme of post-compulsory-schooling expansion remained 
an autonomous policy variable. It was left for the consecutive medium-term 
plan directives to decide in what proportions the vocational-training c o m p o 
nent of secondary education should turn out skilled workers versus technicians. 
Thus the prediction of the potential pool of university applicants, setting the 
upper limit on future enrolment in higher education, assumed the form of an 
independent variable. 

The second chapter dealt with enrolment in and graduation from the institu
tions of higher learning. For the first time, the forecasts and stipulations for this 
education sub-system plan were based on the manpower approach. The estima
tion procedure followed the typical steps: estimating skilled-personnel 
demands by occupational group and converting these to enrolments, matching 
the latter with the expected flow of qualified higher-education candidates, and 
finally appraising the satisfaction of the envisaged need for qualified personnel 
in view of the feasibility of expanding training capacity. T h e forecast in ques
tion was elaborated by means of expert appraisal. With the exception of one 
sector, that of manufacturing industry, no branch-specific personnel require
ments were identified on the basis of industrial composition, greatly hampering 
analysis of forecast implementation. O n e also remains suspicious of the 
reliability of the estimated 'take-off' position of personnel imbalance, which 
suggests that by the year 1960 the acute shortage of m a n p o w e r with degrees in 
technical and agricultural occupations was counterbalanced by the surplus of 
specialists holding academic diplomas in economics, humanities and the liberal 
arts. The official version of the perspective plan indicated no more than the 
resultant global enrolment and graduating figures, and failed to specify the 
alternative targets for the higher-education sector in correspondence with 
variants of the macro-plan. W e will find this exercise in skilled-manpower 
evaluation lacking in m a n y other ways: for example, the fact that employment 
demand for university graduates assessed through the central-administration 
expert study m a d e no allowance for the feasibility check of future employers 
(middle and lower levels of public-sector management) . Analysis of the mis
match between m a n p o w e r supply and demand is not yet sufficiently skilled at 
probing actual utilization of skilled personnel on the nominally successful 
'passage' from education to the first job. The financial and managerial implica
tions of the programme of bridging the gap between employment demand and 
school expansion were not explicitly stated. The d e m a n d forecast was ulti
mately presented in global terms, thus automatically obscuring the chances of 
checking the impact of structural deviations on the implementation of the 
anticipated growth of skilled manpower . For all the above reasons, the attempt 
to evaluate the efficiency of the 1960-75 m a n p o w e r plan ex-post, must rely on 
indirect ways of ascertainment and partly depend on the author's arbitrary 
judgements as to the causes of any discrepancies discovered. 
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III. Educational-manpower flow and employment: 
plan versus reality 

The 1959 population forecast served as basic reference for the perspective plan, 
particularly for the consumption, education and employment programmes. 
The assumed stabilization of age-specific female-fertility rates at their early-
1950s peak resulted in overconfident population-growth predictions. Since the 
actual evolution of reproductive behaviour underwent m u c h more radical 
change than anticipated, the real demographic increase fell more than 3 million 
short of the expected level in terms of 1975 population stock. This is shown in 
Table 1. 

T A B L E 1. Population changes 1960-75 (in thousands) 

Stock position 

Total population 
(a) 1959 forecast 
(b) 1964 forecast 
(c) actual position 

Population of working age 
(a) 1959 forecast 
(b) 1964 forecast 
(c) actual position 

O n account of its specific age-composition, the 'demographic gap' affected the 
implementability of various plan sectors differently. With insubstantial influ
ence over the formation of manpower , slower population growth directly 
affected the educational system at the primary and secondary levels. 

The next step in the employment-programme evaluation was to assess the 
future labour-force flow. Here, the following changes in the employment 
propensity of the adult population were expected to materialize: (a) the 
stabilization of the participation rate a m o n g the population of working age at 
the 1960 level ; (b) the decline in the rate of economic activity among rural 
migrants on their entry to the employed segment of the workforce; (c) the 
decrease in the participation rate among the young and elderly. The actual 
development partially endorsed these assumptions. T h e rise in the number of 
w o m e n entering the labour market, which occurred for the first time in the 
1950s, was not arrested and continued with fluctuating strength until the mid-
1970s. The resultant influx of available manpower outweighed the simul
taneous losses due to falling propensities to work a m o n g other categories of the 
labour force. A s a result, with the demographic component of the m a n p o w e r -
formation forecast virtually correct, the accumulated difference in m a n p o w e r -
intake surpassed the magnitude indicated in the plan for the year 1975 by 1 
million. This is shown in Table 2. 

I960 

29 956 
29 750 
29 795 

18 066 
18 015 
18 060 

1975 

37 480 
35 370 
34 185 

22 760 
23 019 
22 716 

1961-75 

25.1 
18.9 
14.7 

26.0 
27.8 
25.8 
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T A B L E 2. Labour-force participation rates, 1960-78 (per 1000 of end-year population) 

Population in working-age group1 

1960 
1970 
1978 

Population below working-age group 
1960 
1970 
1978 

Population over working-age group 
1960 
1970 
1978 

1. 18-64 years for male and 18-59 years for female population. 

Actual 

Agricultural 
population 

Male 

968 
951 
941 

62 
50 
27 

876 
913 
864 

Female 

883 
982 
848 

63 
49 
17 

684 
789 
711 

position 

Non-agricultural 
population 

Male 

914 
891 
860 

20 
9 
8 

248 
218 
79 

Female 

496 
671 
688 

13 
8 
6 

96 
87 
38 

Share of 
agricultural 
population 

(percentage) 

37.3 
29.3 
22.8 

36.9 
30.4 
26.0 

50.6 
45.1 
30.8 

The actual rise of 'social occupancy' outside household activities proves even 
higher if w e allow for the extension of full-time education beyond the level 
anticipated by the plan. The number of youths aged over 17 continuing further 
intra-mural education increased by 440,000 during the years 1960-75, as 
against 200-300,000 contemplated in the plan. A s a result, the cumulative 
proportion of the population of working age economically and educationally 
inactive dropped from 19 to 14-15 per cent in the years 1960-75. Accordingly, 
the manpower-accession 'deviations' from the plan figures could be seen as a 
stimulus for the ultimate balance of future skill supply and demand to meet on 
a higher level, because of both the more dynamic influx of school-leavers and 
the higher volume of the overall employment. 

The G N P formation and allocation targets stipulated in the more optimistic 
version of the perspective plan were not met. Three factors played a decisive 
part in the plan's going awry : (a) the failure to provide for agricultural self-
sufficiency, (b) excessive industrial investments, (c) unsatisfactory labour-
productivity growth. The main deviations from the plan figures (1960-1975 
indexes) were : G N P formation was lower by 2 per cent, the consumption fund 
by 5 per cent, and labour productivity by 8 per cent. After an initial rise, the 
1975 index of agricultural output in terms of value added had dropped to its 
1960 level. At the same time, the ratio of gross capital outlays to G N P in 1975 
was 17 per cent higher than in the plan ; industrial output for the years 1960-75 
over-reached plan targets by 9 per cent on average, and by 50 per cent in the 
case of the machine-tool industry. Significant shifts were also recorded in 
global investment-fund allocation. 

In consequence, the feed-back modifications affected employment demand 
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T A B L E 3. Allocation of manpower: compound rates of annual growth 

1950-60 

1.14 
1.18 
1.50 

- 0 . 6 0 
3.64 
1.80 

Plan ] 

1.35 
1.20 
0.94 

-1 .56 
3.05 
2.80 

Implementation 

1.35 
1.61 
1.28 

- 1 . 0 0 
3.31 
3.44 

Population of working age 
Economically active manpower 
(1) in production sectors : 

a) agriculture 
b) outside agriculture 

(2) in services 

composition and mobility (see Table 3). In the first place, the outflow of 
agricultural manpower was some 0.6 million below the expected volume. T h e 
over-achievement of planned output in non-agricultural sectors, especially in 
manufacturing industry, was almost entirely borne by the parallel expansion of 
employment. T h e gaps created by the shortfall in service-infrastructure invest
ments relative to targets were partly compensated by the more than prop
ortionate rise in employment. B y raising the share of employment demand in 
the service industries from something like one-fifth, as anticipated in the Plan, 
to one-fourth in the out-turn, the modification of global employment-demand 
composition further boosted skilled-manpower demand in addition to raising 
the overall level of employment. 

Finally, it seems worth while mentioning that, contrary to expectations, the 
variations in overall employment growth over time were more powerfully 
controlled by the 'pull' (production-cycles) than by the 'push' (demographic-
change) forces (see Table 4). 

T A B L E 4. Output and employment growth 

Period 

1961- -1965 
1966-1970 
1971-
1961-

-1975 
-1975 

GNP 

135 
133 
159 
287 

output 

155 
145 
168 
371 

output 

111 
92 
97 

100 

Non-agricultural employment growth 

Plan 

900 
1770 
1490 
4 160 

Implementation 

1 120 
1654 
1853 
4 627 

Level of plan 
implementation 

(percentage) 

124 
93 

124 
111 

A s has already been pointed out, the manpower supply and demand indices 
envisaged in the perspective plan were exceeded. W h a t seems more pertinent 
though is the asymmetry of the departure from the indices : while the 'surplus 
deviation' in the case of effective employment demand (non-agricultural pro
duction and services) was roughly 7 per cent in terms of 1975 stock figures, the 
additional training capacity expressed similarly (number of full-time students in 
post-compulsory education) was more than 20 per cent. The above observation 
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might indirectly substantiate the notion that the overstepping of the skilled-
manpower-stock formation targets (by 28 per cent in terms of 1975 position) 
was largely generated by the impact of the education sector output. This 
conclusion could further be supported by reference to the point that the surplus 
employment expansion resulted from the poor labour-productivity perform
ance, with the duration of the nominal work remaining virtually unchanged. 

In the preparatory stage of the plan preparation, two forecasts of graduate-
manpower demand were assessed: (a) 'required' demand, and (b) 'expected' 
demand. The latter was meant to represent a compromise between the norma
tive requirements and feasible level of employment of skilled personnel, as 
governed by the availability of educational facilities (see Table 5). Let us n o w 
consider h o w the real process of skill formation matched the two projections. 
In order to satisfy the enquiry, w e will first explain the circumstances that 
showed the planners' scepticism as to the prospects of satisfying normative 
demand for degree-holders to be warranted. W e will then go on to the question 
of what might have stimulated the 'second gap', namely the mismatch between 
the normative and effective demand for graduate manpower to materialize. W e 
shall deal with these questions separately. 

T A B L E 5. Graduate manpower employment (in thousands) 

I960 1965 1970 1975 

1. 
2. 
3. 
4. 

Normative plan requirements 
Expected position 
Actual position 
Implementation ratio (as percentage) 

298 
261 
270 
91 

367 
301 
330 
90 

458 
344 
502 
110 

558 
406 
712 
128 

The crucial reason justifying in the planner's mind the need for alternate 
forecasts of 'normative' versus 'feasible' graduate-employments positions lay in 
the assessment of potential university admissions and their chances of success
ful completion of studies. Using the same sources as for Table 5, w e m a y m a k e 
the comparison shown in Table 6. 

T A B L E 6. The full-time secondary school-leavers (in thousands) 

I960 1965 1970 1975 

As anticipated in perspective plan 
1. General education 
2. Vocational education 

Actual position 
1. General education 
2. Vocational education 

34 
35 

30 
44 

55 
50 

78 
110 

64 
53 

61 

183 

85 
76 

103 
203 

1. A n effect of the extension of compulsory schooling at elementary level to 8 years from 1965. 
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The overall size of the potential-university-candidates pool assumed a 
volume twice as large as that anticipated in the plan for the year 1975. Keeping 
in mind however that the bifurcated secondary-school system discriminated 
against the 'transferability' of vocational-education certificate-holders towards 
university enrolment, the effective number of additional candidates for full-
time post-secondary education was lower. It follows from the data cited in 
Table 7 that, from the mid-1960s onwards, the actual expansion of training 
capacity at the intermediate level between secondary and higher education 
tended constantly to exceed the anticipated admission figures by around 50 per 
cent in terms of both freshmen and graduates. 

T A B L E 7. Individual versus employment demand for university enrolment, 1961-75 (full-time 
daily education in thousands) 

A . Forecast of 1959 
1. Potential candidates 
2. Anticipated admissions derived 

from employment demand : 
(a) normative projection 
(b) 'feasibility' position 

B . Actual position 
1. University candidates 
2. University admissions 

C. Ratio (B-2 : A - 2 b ) as percentage 

D . University graduates 
1. Forecast of 1959 
2. Actual position 
3. Ratio (2 : 1) as percentage 

I960 

31 

34 
24 

49 
25 

104 

14 
16 

114 

1965 

50 

34 
30 

77 
36 

120 

14 
16 

114 

1970 

58 

38 
38 

98 
41 

108 

19 
28 

147 

1975 

78 

47 
47 

156 
71 

151 

25 
37 

148 

It is not possible to reconstruct with precision at the present m o m e n t the 
definitive reasons that led planners to adopt an over-cautious stance in their 
prediction of higher-education expansion, which ultimately led to a widening of 
the gap between demand and expected employment of graduate manpower 
from 13 per cent in 1960 to 37 per cent in 1975. W e m a y speculate, however, 
that among the factors that were to prove this pessimistic prediction wrong 
were the following : (a) depressed demand for skilled personnel associated with 
the economic slowdown of the late 1950s proved to be shortlived, and soon 
gave way to pressures in favour of expanding vocational education, (b) the 
return to this trend was further strengthened on the supply side by the rising 
educational aspirations of youth with the extension of elementary schooling. 

Turning n o w to the demand-side reasons why graduate employment over
shot normative requirements, the following factors need to be taken into 
account: (a) the change in the global employment level, (b) the impact of 
deviations in employment-demand composition, and (c) the evolution of the 
'true rate' of skill-mix requirements. 
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Since, as w e have indicated earlier, the skilled-personnel-requirement fore
cast had not been assessed on an industry-by-industry basis (except m a n u 
facturing), w e had to resort to disaggregation of the predicted graduate-
m a n p o w e r demand in global and occupational groups into sectoral components 
(production and services, excluding individual farming), by adopting the intra-
sectoral skill composition 'distances' from the returns of the 1968 public-sector 
employment census. T h e stipulated level of the 'academization' of the labour 
force active outside individual farms then, in terms of perspective plan norma
tive requirements for the year 1975, yields the figures estimated in Table 8. 

T A B L E 8. Forecast normative employment of graduate manpower in 1975, per 1,000 workers 
outside individual farms 

Occupation/Faculty group Production sector Service sector 

Engineering 
Agriculture 
Economics 
Medicine 
University courses1 

Total 

242 
44 
33 
3 

23 
345 

154 
50 
65 

196 
334 
799 

1. Following the separation of several university faculties into autonomous institutions of higher learning in the early 1950s, the 
universities 'proper' remained to provide courses in humanities, law, natural sciences and arts. 

Applying the above estimated rates to data on employment level and sectoral 
composition (outside farming) as indicated in the plan and statistical returns, 
one obtains an approximate picture of the factors contributing to the discrepan
cies between anticipated and actual employment of graduates in the year 1975. 
Within the obvious limitations of the procedure adopted, it seems compara
tively safe to comment on the ranking of determinants of the skill absorption 
(see Table 9). 

T A B L E 9. Graduate-manpower employment in 1975 (in thousands): plan and implementation 

Occupation/ 
Faculty level 

Total 
Engineering 
Agriculture 
Economics 
Medicine 
University courses 

1. Hypothetical position of graduate 

Perspective plan 

Variant A Variant B 

559 
237 
51 
49 
77 

145 

579 
243 
53 
51 
81 

151 

employment on assumption of the 
employment volume and composition. 

Facultative 
projection ' 

598 
249 
54 
52 
85 

158 

normative rates of 

¡ 

Actual 
position 

712 
255 
58 
80 
92 

227 

: skill absorptior 

Surplus over plan on 
account of the deviation in 

employment 
level and 

position 

% 
107 
105 
106 
106 
110 
109 

true rate 
of skill 

absorption 

% 
119 
102 
107 
154 
108 
144 

i and actual overall 
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Taken at their face value, the results of Table 9 indicate that, with the 
macrodevelopment deviations playing an auxiliary role, the change in the 'true 
rate' of skill absorption should be singled out as the main reason w h y graduate 
employment overstepped the volume envisaged in the m a n p o w e r plan by more 
than 25 per cent. O n further consideration, however, it would be advisable to 
shun over-hasty conclusions in the matter. Firstly, in the case of faculties that 
turn out graduates with more definite skill profiles, due to more rigorous 
aptitude selection and at significantly higher costs of tuition, e.g. technology, 
medicine or agriculture, the greater employment opportunities had a stronger 
effect than job-upgrading in expanding reception capacity for degree-holders. 
Secondly, due to the rising job complexity, the scope of the expansion was, in 
the case of the occupational groups enumerated, plainly modest (2-8 per cent). 
Thirdly, what remains hidden behind the simplistic presentation of Table 9 is 
that a not-insignificant proportion of engineers and agronomists began filling 
vacancies only distantly related to the assumed purpose of their training as 
from the mid-1960s. O n the whole, these arguments tend rather to corroborate 
the view that employment-opportunity extension and job-upgrading played an 
equal part in making room for the increased flows of graduates from 'vocation
al courses' in higher education. 

In other words, if the original perspective plan targets had been 
implemented 'to the letter' in all interrelated components, there would have 
been little room to accommodate the additional skilled-manpower influx (3 per 
cent) from the three above-mentioned faculties within the limits of the unin-
quiring forecast of the change in job-skill content. 

The bulk of 'surplus' graduate-manpower employment, statistically linked 
with the higher rate of 'true' skill absorption, consisted of degree-holders from 
the general university and economics courses. W e are inclined to think that 
except for the current expansion of managerial jobs at the central, regional and 
enterprise levels, which represents a transient pattern of the executive infra
structure and the more stable demand for teachers, the majority of additional 
graduate job placements in relevant professions was pressed by the availability 
of an extra school output from less 'admission-rigid' university faculties. It 
seems reasonable to assert, therefore, that the supply factors were prevalent in 
generating the extra graduate employment. A n d the question of whether the 
country benefited or lost in reaching the given development position at a 
'higher' skilled-manpower formation cost than was 'technically' required 
remains subject to value judgement rather than to empirical evaluation. For 
our part, w e believe that the skewed overshooting of the plan targets in favour 
of cultural assets should be interpreted as a development advantage: 

IV. Manpower forecasting since 1975 

The year 1975 closed the implementation of the first perspective plan, w h e n the 
country's post-war economic prosperity was at its peak. W h a t has become 
clearer in retrospect is that it also marked the beginning of the economic 
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deterioration which culminated five years later in the dramatic failure of the 
socio-economic system to perform its growth-generating functions. Although 
an analysis of manpower-plan feasibility for the second round of long-term 
planning (1970-85) would offer little predictive benefit, w e feel that an apprai
sal of developments to 1980 provides a useful complement to the content of the 
preceding paragraphs. 

In m a n y ways the follow-up perspective programmes with a 'moving' time-
horizon (1970-85, 1975-90) mirrored the first. The concrete targets visualized 
and implemented obviously differed, along with the more ambitious technol
ogy, production and living-standards scenarios, but the old bias of practically 
disregarding ultimate economic efficiency, of favouring industry at the cost of 
agriculture, of the tendency to concentrate production both in space and in 
scale persisted, in keeping with the traditional system of central administrative 
control. T h e rift between the expanding volume and complexity of productive 
forces in terms of h u m a n skill and capital assets, and the contracting capacity of 
the management system to cope with this complexity and to compensate fully 
for the absence of adequate self-regulatory mechanisms, led inevitably to the 
severance of vital intra-industrial links. T h e position was aggravated further as 
the national economy gradually became exposed to cost-benefit rigours of 
trade with the world market in a time of energy crisis and economic recession. 
The ambitious targets set by the consecutive plans stood no real chance of 
successful implementation in the long run. T h e overall statistical picture of 
economic decline shows that the construction industry was the first to stop 
growing (1978), with agriculture following the next year, while manufacturing, 
investments and G D P arrested their development in 1980. 

Accordingly, the targets envisaged in the 1980 perspective plan were over- or 
undershot to the extent shown in Table 10. 

T A B L E 10. Comparison of plan targets and inplementation 

Plan Implementation 

Production-sector fixed assets in 1980 
Manufacturing-industry fixed assets in 1980 
Service-sector fixed assets in 1980 
E m p l o y m e n t level in public sector in 1980 
Skilled m a n p o w e r per 1 000 employees 

(a) degree-holders 
(b) secondary-school certificate-holders 
(c) junior-vocational school-leavers 

Annual c o m p o u n d rate of growth1 

(a) GNP 
(b) manufacturing-industry output 
(c) agricultural output 
(d) construction-industry output 

1. Plan = 1975-90, implementation = 1976-80. 

100 
100 
100 
100 

100 
100 
100 

% 
6.6 
7.6 
2.7 

103 
100 
95 
93 

103 
104 
92 

% 
1.6 
2.8 

-2.4 
-3.2 
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Modest as the above statistical evidence is, it seems to corroborate the former 
observation that both capital and human-skill assets became increasingly 
underemployed. 

W e n o w take a closer look at the labour market itself. Three telling tenden
cies are discernible on examination of the discrepancies between the plan and 
the reality. 
1. There was a m u c h more pronounced downward trend in the participation 

rate a m o n g the able-bodied population than formerly expected. T h e shift 
towards a non-wage type of income (pensions, maternity leaves, self-
employment), stimulated initially by generous social-security schemes in 
the years 1974-76, quickly accelerated in the late 1970s under the direct 
impact of a stagnating economy. A s a result, the global volume of public-
sector employment fell short of the level anticipated in the 1980 plan by 
roughly 1 million. With the relatively young age of those recently going on 
pensions, there is little doubt that any substantial economic recovery will 
bring a sizeable portion of manpower back to active employment. 

2. Both employment and educational policies failed to produce the stipulated 
skill-composition of manpower , by expanding the proportion of 
professionals and technicians at the expense of skilled workers. The lack of 
the strong horizontal employment-promotion schemes on the one hand, 
and the multidimensional inferiority of the post-compulsory vocational 
training on the other, stimulated the pressure among young people for 
admission to general-secondary and academic education, disregarding not 
only employment needs but frequently candidates' aptitudes as well. The 
resultant expansion of school-certificate numbers failed to produce any 
self-regulating effects, and proceeded to inflate the skill-demand and skill-
formation factors in a futile effort to attain a 'new equilibrium'. The 
mismatch was initially dormant, but it subsequently took the form of a 
deterioration in the number of first jobs on offer, which hit graduates 
entering the labour market in the two years of stagnant (overall) and 
contracting (white-collar job) employment opportunities. 

3. With the public-sector graduate-manpower stock almost reaching the 
perspective-plan position in global terms, and to a lesser extent also in 
terms of its course composition (skills acquired), its actual industrial and 
occupational allocation had missed the anticipated task (see Tables 11 and 
12). 

If w e compare the 1980 skill-acquisition structure of graduate m a n p o w e r as 
planned and as actually achieved, the overall match was achieved at 'the cost' 
of two deviations : (a) there were some 30 per cent fewer economists and 5 per 
cent fewer engineers than anticipated in the perspective plan for that year, and 
(b) the counterbalancing surplus a m o n g other occupations ranged from around 
10 per cent (agronomists, physical scientifists, medical personnel and social 
scientists and specialists in the humanities) to more than 50 per cent in the case 
of jurists and general managers. T h e above results, if further examined in the 
light of the 1977 Employment Census findings on the actual professional 
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T A B L E 12. Proportion of graduates filling the jobs available for degree-holders (Employment 
Census 1977) 

Percentage of jobs actually 
Occupational group filled by degree-holders 

Medical personnal 97.2 
Agricultural engineers, agronomists and veterinarians 94.0 
Engineers in technical occupations, pilots, navigators and related 83.0 
Jurists and administrative specialists 61.4 
Physical and biological scientists 60.7 
Economists, managers, accountants and related 59.0 
Specialists in social sciences, humanities and arts (including teachers) 46.6 

composition of the graduates employed, would suggest that, despite a 
relatively abundant flow of degree-holders from general university courses, the 
effective employment-demand stimuli worked against the adequate filling of 
vacancies in non-technical occupations (see Table 12). 

From the same record w e find that in industry, the best matches between 
vacancies available and actual employment of graduate specialists occurred in 
the R and D sector (94 per cent), health services (92 per cent), and construc
tion (86 per cent), while the worst matches occurred in education (51 per cent), 
commerce (53 per cent) and transport and communication (54 per cent). 
Several occupations, e.g. teachers, mid-level administrators, railway control 
and upper maintenance personnel, postal and communication workers, which 
enjoyed high status at the outset of the industrial revolution in Poland a 
century ago, gradually ceased to attract newcomers in terms of both income 
and prestige. The typical manpower-planning 'concern' to adjust educational 
enrolment to foreseeable employment demand in numerical terms has failed to 
secure the balance between the two. 

V . Conclusion 

W h a t , therefore, should be the ultimate verdict on the efficiency of manpower 
planning in the light of the above observations ? A s with any other instrument 
of social policy, the manpower-planning approach remains equally open to 'use 
and abuse'. 

W e think that it should be credited with the gradual enrichment of the 
fundamental data-base on employment and educational links and interactions. 
N o planning or forecasting can prosper without continuous information flows, 
and this impact was very m u c h felt in the Polish experience. Next c o m e the 
benefits of the methodological investigations and testing which, coupled with 
better statistical penetration, played an important role in questioning intuitive 
or preconceived ideas as to h o w the skilled-labour market works, and h o w it 
might operate in the future. T h e practice of mapping out the optional positions 
of the likely or desirable manpower equilibrium was certainly conducive to an 
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understanding of the need for change in the academic world, and in the world 
of work at a more advanced stage of country's development. O n the other 
hand, one clearly sees the many-sided limitations of manpower planning, either 
on account of its inherent constraints or due to operational mishandling. T o 
cite just a few illustrative cases, w e would refer first to the fact that manpower 
planning 'misses' a number of important features of the mismatch between 
actual and forecast employment, which m a y remain hidden behind an out
wardly satisfactory numerical skill balance. The most obvious case in point in 
Poland today would be that of poor motivation, which escapes statistical 
observation, but persists in manifesting its results. The institutionalization and 
formalization of manpower planning m a y well prove to be its other cardinal 
sin. This was felt particularly in the case of 'branch-specific' employment-
demand planning in Poland, in the late 1970s, when genuine estimation of 
future manpower needs was replaced by formalistic procedures. There is 
arguably a need for an adaptation of manpower-cum-education-planning 
instruments and procedures to comply with the effects of economic reforms. 
But any substantial information on this last subject would have to be tempor
arily delayed pending a more conclusive perception of ongoing economic 
processes. 
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I. Introduction 

During the 1970s the population of the U S S R increased from 241.7 to 264.5 
million. At the same time, development of the various spheres of the country's 
economy, culture, science and education brought about a considerable increase 
in the economically active population (from 117.2 to 138.6 million), which grew 
nearly twice as fast as the population itself. A feature of the replenishment of 
the economically active population was a constant raising of its educational and 
occupational standard. Higher and secondary specialized establishments alone 
trained and supplied the labour market with some twenty million graduates. 
Today, approximately thirty million engineers, technicians, teachers and doc
tors, or one working person in five, are employed in the economy, while close 
on 85 per cent of the present employed population have either completed or 
attended secondary or higher education. 

The effect of the improved educational standard of the employed population 
on the economy can be gauged from Table 1. 

T A B L E 1. Economic and labour-force indicators, 1970 and 1980 

Indicator 

Gross social product (billion roubles) 
Produced national income (billion roubles) 
Economically active population (millions) 
Specialists with higher and specialized 
secondary education (millions) 

1970 

637 
282 
117.2 

16.8 

1980 

1061 
437 
138.6 

28.6 

Percentage increase. 
1970-1980 

66 
90 
18 

70 

The relatively similar development rates of the economic indicators and of the 
number of specialists indicate that the supply and qualifications of the latter 
match the technical and organizational level of production. 

The past decade has witnessed an ever-growing link and dependency 
between the increasing scale of production, with its improving technological 
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base, and the work of specialists with higher and specialized secondary educa
tion. Specialist training m a y be regarded not only as a precondition but also as 
an active agent for progressive changes in hastening the progress of science and 
technology. 

W o r k is also complete on the system for upgrading workers, specialists, 
managers and teachers. Annual totals of over 2.5 million managers and special
ists engaged in the economy and some 150,000 teachers at higher and special
ized secondary institutions increase their occupational proficiency, while 
upgraded institutes, faculties and courses have been transformed into major 
educational methods centres with highly qualified personnel and a sound 
material base. 

Although the systems providing general secondary education, vocational 
training and upgrading are closely interlinked and actively influence one 
another in supplying the economy with m a n p o w e r resources, the rest of this 
study will be confined to the system of higher and specialized secondary 
education. 

II. The development of higher and specialized 

secondary education 

T h e 1970s saw the consolidation of higher and specialized secondary education 
and something approaching full satisfaction of the d e m a n d for specialists. At 
the same time, every higher-education and technical-school graduate was 
guaranteed work matching his or her particular training and qualifications, as 
confirmed by the n e w Soviet Constitution. 

In the course of the decade, ten or so special Party and Government decrees 
were passed concerning the various areas of higher and specialized secondary 
education, determining its lines of development both in the period w e are 
considering and in the longer term. 

During the 1970s some eighty n e w institutions of higher education were 
opened, including universities, polytechnics, teacher-training institutes, and 
higher education institutes of art and culture. Similarly, 160 new specialized 
secondary institutions c a m e into operation, bringing the total to 4,400. In a 
number of areas such institutions were closed d o w n once they had met the 
d e m a n d for specialists of local enterprises and organizations, while n e w ones 
were opened in areas where the arrival of n e w large-scale enterprises had 
sharply increased the d e m a n d for highly skilled m a n p o w e r . Extension of the 
network of institutions of higher education and technical schools resulted in 
enrolments increasing from 911,500 to 1,051,900, or by 15.4 per cent, and from 
1,338,400 to 1,457,000, or 8.9 per cent, respectively. 

T h e development of specialist training in that period was marked by the 
following basic features : 
1. Training brought closer to the places where the bulk of the d e m a n d for the 

specialists existed ; 
2. Priority extension of training in specialist fields, making for faster scientific 
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and technological progress (electronic engineering, power engineering, 
mechanical engineering, construction, etc.), while checking or cutting 
intakes in specialist fields where requirements have largely been met ; 

3. Further harmonization of training standards in the union republics, curbing 
higher-education enrolment growth-rates in republics such as Georgia and 
Armenia , matched by acceleration in Uzbekistan and Kazakhstan ; 

4. Priority extension of student and pupil intakes for daytime instruction 
(while overall enrolment in institutions of higher education and technical 
schools during the ten-year period rose by 15.4 and 8.9 per cent respec
tively, the corresponding figures for daytime instruction were 27.8 and 13 
per cent) ; 

5. Further concentration of specialist training in specialized institutions, and 
elimination of low-efficiency and high-cost courses ; 

6. The extension of training accompanied by a constant improvement in the 
educational and instructional process and in the quality of training, result
ing in lower student-drop-out rates. 

The increased enrolments between 1965 and 1975 resulted in a considerably 
greater output specialists in the 1970s. Thus the annual output from institutions 
of higher education rose from 630,800 to 817,300, or by 29.6 per cent, and from 
technical schools from 1,033,300 to 1,274,700, or by 23.4 per cent. Improved 
teaching and lower drop-out rates even resulted in a slight overfulfilment of the 
ninth (1971-75) and tenth (1976-80) five-year plans. T h e considerably 
increased output of specialists has led to a situation where two-thirds of the 
thirty million specialists n o w at work were trained in the last ten years. 

T h e increase in the output of specialists varied considerably according to 
individual groups of specialist fields. It was highest in construction, where 
output doubled in the ten years, while a two-thirds rise was recorded in power 
engineering and consumer-goods technology. 

O n the whole, the increased output of specialists with higher education 
outran the increased d e m a n d for them in individual groups of specialist fields, 
the net result of which at the end of the ten-year period was full satisfaction of 
demand in 17 out of 22 composite groups of specialist fields. However , out of 
over 400 m o r e disaggregated specialist fields, d e m a n d has not yet been satisfied 
in close on sixty, which is due both to the considerable increase in d e m a n d 
arising from the economy and to the dificulties encountered (under-equipment 
of institutions of higher education and a lack of highly-qualified teachers) in 
extending training. 

The development of student intakes and the output of specialists was accom
panied by the provision of n e w or modernized facilities and materials in the 
institutions of higher education and technical schools, with increased financial 
outlays. In the ten-year period, state expenditure on the maintenance of 
institutions of higher education rose by 71.4 per cent and by 66.1 per cent in the 
case of specialized secondary schools. T o this must be added capital expendi
tures and material and financial assistance given by industry. 
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III. Forms and methods of planning 
and forecasting specialist training 

A s in earlier periods, higher and specialized secondary education in the 1970s 
was developed on a planned basis with long-term forecasts and corresponding 
five-year and annual plans, each of which had a specific function and helped 
fulfil the overall tasks of higher and specialized secondary education. The basic 
premise of planning and forecasting specialist training is the likely long-range 
requirements of the economy in terms of specialists. 

The basic features and principles of socialist planning are inherently part of 
the planning of the development of higher and specialized secondary education 
in the U S S R , as an integral part of the general state planning of socio-economic 
development, namely: 
—continuity, dynamism and coherence, with provision for close linkage 

between current (annual) plans and the five-year plan and long-term fore
cast; 

—flexibility to adjust planning assignments to changes in the economic, cultu
ral and scientific fields ; 

—scientific soundness and practicability ; 
—combination of geographical and branch approaches to the planning of 

specialist training. 
Figure 1 shows the development and interaction of forward planning, fore

casting and current planning in the U S S R , on the basis of which w e m a y (very 
hypothetically) m a p out the stages in the improvement of forecasting tech
niques as applied to the training of highly-skilled specialists. 

A s Figure 1 indicates, the period under review saw a steady increase in the 
role of forward planning and forecasting. Since preparation of the ninth five-
year plan (1971-75) was preceded by the laying-down of guidelines for the 
development of higher and specialized secondary education over a five-year 
period, the ensuing five-year plan (1976-80) meant that the planning exercise 
in fact covered a total of fifteen years. 

The necessity and desirability of preparing longer-term economic develop
ment forecasts were confirmed by the July 1979 decree of the Central C o m m i t 
tee of the Communist Party of the Soviet Union and the Council of Ministers 
on 'the improved planning and impact of economic machinery for raising the 
effectiveness of production and the quality of work', in which the following 
forecasting and planning procedure was specified: (i) a comprehensive pro
g r a m m e of scientific and technological progress spread over twenty years (in 
five-year plans) ; in Figure 1 this is represented by a separate box denoting the 
1981-85 plan; (ii) guidelines for economic and social development over ten 
years (in five-year plans) ; (iii) five-year plans ; (iv) annual economic and social 
development plans. This sequence also applies to the planning of higher and 
specialized secondary education. 

Scientific and technological progress, and the greater complexity of the 
structural links between individual areas of activity, have demanded better-
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quality forecasting and planning, together with m o r e precise formulation. 
Throughout the decade, therefore, the forms, methods and techniques of 
forecasting the development of higher and specialized secondary education 
underwent improvement. 

During the period 1975-80 the bodies administering higher and specialized 
secondary institutions twice worked out and defined proposals concerning the 
guidelines for the development of higher and specialized secondary education 
in the U S S R ; and before the start of the n e w eleventh five-year plan (1981-85) 
guidelines were announced for the development of higher and specialized 
secondary education u p to 1990. 

T h e basic task of forecasting was to determine the trends and outlook for the 
development of higher and specialized secondary education in accordance with 
the capacity of the higher and specialized secondary educational system to fulfil 
those tasks. Forecasts were not an essential part of the implementation pro
cess: they served as a starting-point for the preparation of five-year plans, and 
their fulfilment can therefore be assessed only in the light of the achievement of 
general strategic aims. 

T h e growing complexity of forecasting has necessitated a computerized 
forecasting system which obtains multi-variant forecasts of specialist training 
by varying the initial premises (hypotheses) of the development of the nation's 
economy. T h e main computerized forecasting items are shown in Figure 2 . 

Assessment of 
specialist 

composition of 
branch systems 

Forecast of 
d e m a n d for 
specialists 

Production and 

spe cialists 

Estimation of 
higher education 

and technical 
school admission 

Intake 
corree tion 

F I G U R E 2. Interaction of the functional tasks of the 'multi-variant forecasting' system 

Multi-variant forecasting w a s based on the following premises : 
1. In view of the long-term nature of planning, calculations were m a d e using 

aggregate indicators (by occupational groups and consolidated sectors of the 
e c o n o m y ) , 

2. F r o m the point of view of planning the training of specialists, the follow
ing items were taken as a basis to describe the status of branch systems 
(sectors) in regard to specialists : 
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size of economically active population ; 
extent to which the branch is supplied with specialists ; 
qualification structure of specialists ; 
occupational structure of the system of specialists ; 
departure of specialists. 

3. T h e indicators of the branch systems of specialists were forecast for the 
last year of each five-year plan in the forecasting period by means of a 
combination of analysis of time-sequences and expert appraisal. For the pur
poses of forecasting the extent of specialist supply and the qualification struc
ture of specialists in different branches of the economy for 1980 and 1985, 
account was taken of the planned and expected output of specialists in the 
tenth (1976-80) and eleventh (1981-85) five-year plans. Distribution of the 
output of specialists by branch in the period was determined by means of 
expert analysis. Total d e m a n d for specialists between 1990 and 2000 was 
forecast in accordance with three variants based on the following assumptions : 

Variant 1. The absolute growth of the indicator of satisfaction of d e m a n d for 
specialists and of the coefficients of the qualification structure in the various 
branches of the economy to the year 2000 was reckoned to be the same as in the 
years 1981-85. 

Variant 2. T h e indicator of satisfaction of demand for specialists was calcu
lated as for variant 1. T h e coefficients of the qualification structure by branch 
of the economy (ratio of specialists with higher education to those with special
ized secondary education) was reckoned as remaining unchanged from its 1985 
level. 

Variant 3. The absolute growth of the indicator of satisfaction of d e m a n d for 
specialists was predetermined by expert analysis. T h e coefficients of the qual
ification structure of the economy were calculated as in variant 1. 

The coefficient of specialists leaving the economy was taken to be equal to 
the weighted averages for the years of the ninth five-year plan (1971-75), with 
separate coefficients for specialists with higher and specialized secondary 
education. The intake and population of students and pupils, by occupational 
group, was calculated on the assumption that the output of specialists in each 
occupational group was equal to the estimated additional d e m a n d for special
ists in the group concerned. 

Experience of long-term computerized forecasting has revealed one essential 
shortcoming of such a system, which is that the choice of the optimum c o m 
putational variant depends to some extent on the skill and competence of the 
experts, which means that subjective factors come into play. 

Therefore further improvements to automated forecasting will involve 
developing m o r e objective indicators of the status and development of the 
economy, which is what in turn influences the skill and quality of specialist 
training most. 

In the period under review three five-year plans for the development of 
higher and specialized secondary education in the U S S R were worked out on 
the basis of long-term forecasts. W h e r e the five-year plans differed from 
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forecasts was in being more closely based on and aligned with the supply of 
manpower , material and financial resources. The five-year plan is legally 
binding on the higher and specialized secondary educational system. 

T h e content, forms and methods of preparation of five-year plans have been 
improved. T w o basic lines of improvement for specialist training can be distin
guished : 
1. M o r e emphasis on the geographical aspect of planning. The shift of indust
rial production to the eastern regions of the country demanded a solution to the 
problems of providing the enterprises and organizations established there with 
skilled personnel. This meant ascertaining the demand for such personnel in 
each district of that huge region and determining the possibilities (through five-
year and annual plans) of meeting that demand. 
2. Achievement of a more balanced method in assigning young people to 
various types of education and vocational training. 

A n e w feature of the past decade was the introduction in 1970 of five-year 
planning for the development of institutions of higher education and technical 
schools. Each higher and specialized secondary institution works out a five-
year plan on the basis of a unified methodology, which is then ratified by the 
ministry under which it comes. The plan is divided into the following sections : 

1. Plan for the training and output of specialists. 
2. Measures to form the contingent. 
3. Measures to improve the quality of training. 
4. Measures regarding ideological and political education. 
5. Research work. 
6. Scientific and educational personnel. 
7. Distribution, on-the-job training and utilization of specialists. 
8. Measures to improve living conditions. 
9. Plan for development of the material and technological base. 

10. Measures to improve management. 
11. Labour plan. 

The introduction of five-year planning enabled higher and specialized secon
dary institutions to fulfil state plans for the training and delivery of specialists ; 
and it provided the possibility of projecting over an extended period the overall 
development of the activities of institutions of higher education and technical 
schools. 

Annual plans are compiled on the basis of assignments under the five-year 
plan for the year in question, with mandatory provision for their implementa
tion. The operational results of higher and specialized secondary education in 
the ninth and tenth five-year planning periods (1971-80) show that on average 
the annual plans for admissions to institutions of higher education and techni
cal schools diverge from the five-year assignments by 0.1 to 0.5 per cent, and in 
regard to output by 1 to 2 per cent. 

In drawing up draft plans for the delivery of specialists with higher and 
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specialized secondary education, and for the admission of higher students and 
specialized secondary pupils, the ministries, departments and union republics 
compute indicators of student and pupil drop-out during the entire curricular 
duration of study and on individual courses. For the convenience of planning 
calculations, these indicators are computed in the form of full or course output 
factors and course transfer rates. The full output factor represents the ratio of 
course completions to the number admitted. T h e course output factor is the 
ratio of the number completing the course in the alloted time to the number on 
the course at the start of the academic year. T h e course transfer rate is the ratio 
of the number going on to the subsequent course of study to the numbers on 
the course of study in the previous academic year. The output and transfer 
factors are worked out separately for higher and specialized secondary institu
tions in the case of each form of study and branch of education (or group of 
specialized subjects). For calculation purposes in the case of individual special
ized subjects, use is m a d e of the corresponding m e a n group coefficients. 

These output and promotion factors are calculated as m e a n annual rates on 
the basis of statistical observation of the movement of student or pupil numbers 
by course of study from admission to completion. This observation is con
ducted by means of studies using a cross-section of branches of education (or 
groups of specialized subjects) subdivided into groups by calendar durations of 
study. 

IV. Assignment of specialists 

T h e system of assigning those w h o have completed higher and specialized 
secondary education constitutes a link between the sphere of the 'production' 
of specialists, namely the training system for highly qualified specialists, and 
the sphere of their 'consumption', which is the nation's economy. The assign
ment system plays a significant socio-economic role in that it both satisfies the 
constitutional right of young specialists to work according to their specialized 
qualifications and regulates the supply of specialists to individual branches of 
the economy and regions of the country according to priorities. 

T h e assignment plan (drawn up annually) for young specialists is an integral 
part of the U S S R ' s state economic and social development plan for the ensuing 
year. It is drawn up by the state planning authority (Gosplan) on the basis of 
proposals by ministries and departments and councils of ministers of the union 
republics. T h e estimate of additional d e m a n d starts from the individual enter
prise and is subsequently correlated and checked by the ministries and depart
ments. The union ministries and departments send their estimates to the U S S R 
Gosplan. T h e republic ministries and departments submit theirs to the G o s -
plans of the union republics, which in turn submit them to the U S S R Gosplan. 
T h e same route is followed by data on the output of specialists for the corres
ponding year. T h e reverse route and the same steps are followed by the 
planning indicators, from the U S S R Gosplan to the individual enterprise or 
educational establishment. This whole process takes about eighteen months. 
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O n the basis of the interdepartmental and inter-republic plan, the ministries 
and departments compile their plans for assignment to the enterprises and 
organizations coming under the departments in question. 

T h e assignment plan is usually confirmed in July one year before graduation. 
This enables the ministries and departments to ratify the assignment plan for 
young specialists graduating from the higher and technical secondary institu
tions prior to the start of the academic year. A s a result, the pre-diploma 
practical work and preparation of the diploma work take place in the enter
prises where the graduates are subsequently to be employed. T h e actual 
assignment of young specialists is effected on the basis of the assignment plan 
and in accordance with the decree on personal assignment ; it is carried out not 
later than four months before the end of the academic year. 

While everything is clear with regard to output, and while quantitative and 
qualitative parameters are pretty well k n o w n by the end of the academic year, 
estimating additional d e m a n d presents certain difficulties. This is where one of 
the essential contradictions shows up between the requirements of the eco
n o m y regarding specialists and the capacity of the manpower training system to 
meet them. Just what is this contradiction? 

Intake into specialist training, given the specific organization of the 
educational process (five years of study) is geared to the longer-term (five or 
ten years) demand worked out by the branches of the economy. B y the time 
the specialists are delivered to the enterprises and organizations, various 
changes have probably occurred, which m a y have repercussions both on the 
total d e m a n d for specialists (as announced) and on their breakdown by special
ity. Experience has shown that on average the additional demand calculated 
for assignment plans is 10 to 15 per cent higher than the initial forecasts for the 
year in question, and in the case of particular specialist fields these figures are 
still higher. 

W h a t ultimately concerns each branch is not h o w m a n y specialists it claimed 
to need five years ago, but h o w m a n y it has in fact received in the current year. 
Higher and specialized secondary education naturally cannot immediately 
react to changes in the d e m a n d for specialists. There are no two ways about it : 
what needs to be done is to eliminate the difference that emerges between 
forward and current demand . 

T h e increased training of specialists and degree of saturation of the economy 
with them, the transfer (further afield) of centres of 'consumption' of special
ists from traditional training centres and the curtailment of the supply of 
m a n p o w e r resources in developed economic and cultural centres have pre
sented the assignment system with n e w tasks. This has necessitated a reor
ganization of the system and a number of organizational and technical meas
ures. 

The first measure was the introduction in the late 1970s of the new decree on 
the inter-republic, inter-departmental and personal assignment of young 
specialists. This superseded the decree (in force since the 1960s) concerning the 
personal assignment of higher-education and technical-school graduates. The 
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n e w decree represents a regulatory instrument covering all aspects of the 
operation of the assignment system—from elaboration of the actual assignment 
plans to their implementation through personal assignment—and contains both 
the technical aspects of the preparation and implementation of assignment 
plans and the legal status of the parties in the general process (institutions of 
education, enterprises and organizations, and the young specialists). 

T h e second measure determining the further improvement of the assignment 
system was the adoption in July 1979 of a decision of the central committee of 
the Communist Party of the Soviet Union and the U S S R council of ministers, 
which placed ministries and departments under an obligation to improve plan
ning .of the training of specialists and to assign them at an earlier stage— 
between one and three years before their completion of studies—with a subse
quent switch to five-year planning of assignment. 

The switch from the established practice to assignment at an earlier stage 
required further operational improvement of the entire planning mechanism 
for training and development of the normative basis of planning. It also called 
for thorough analysis of the existing linkages between institutions of education, 
branches and regions with reference to the effectiveness of the utilization of 
specialists, and for a great deal of preparatory work with provision for 
experimentation in specific fields and educational institutions. 

Earlier assignment of specialists serves the following purposes: (i) further 
improved joint operation of higher education and branches of the economy in 
training highly-skilled m a n p o w e r : (ii) increased supply of specialists to the 
leading branches of the economy and the country's developing regions ; (iii) the 
development and strengthening of direct links between institutions of higher 
education and the corresponding branches of the economy ; (iv) a more ration
al combination of the academic knowledge of graduating students and pupils 
with their practical activity at their place of future employment ; (v) speeding 
up young specialists' integration into their working environment and making 
their utilization and assignment more effective. 

Owing to certain difficulties, the switch to the n e w system of assignment is 
being effected gradually in a number of stages. In the first experimental stage, 
assignment was introduced in a small number of specialist fields in a few 
institutions of higher education; the second step was the introduction of 
assignment two years before completion of studies for half of all specialist fields 
in all the country's higher establishments. At the same time, a scheme was 
worked out for planning assignment further ahead. T h e intention is to elabo
rate a five-year plan for student assignment alongside five-year planning of 
student admission and the production of specialists. 

V . Utilization of specialists 

The third link in the chain of relations w e have been considering between the 
training of specialists and their 'consumption' is the number of specialists 
employed in the economy and the effectiveness of their utilization. In practical 
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terms, 'consumption' determines the rates of development of training. At the 
same time, what becomes of its graduating students and pupils in the economy 
is not unrelated to the sphere of training. In this section w e shall be taking a 
closer look at some of the results of the system of training specialists and the 
system of their 'consumption', or utilization, through planning and forecasting 
in the 1970s. 

Determination of the scale of training was based on the consideration that 
optimum growth rates for the number of specialists employed in non-industrial 
branches would be close to the m i n i m u m rates, since the level of saturation of 
those branches with specialists was on the whole very high. At the same time, 
the further acceleration of scientific and technological progress will also require 
a faster increase in the supply of specialists for material production. T h e branch 
structure of material production will also change concurrently, the most prog
ressive branches (in which the need for specialists is greater) increasing their 
share. O n the strength of this, the material production branches will become 
increasingly rapidly saturated with specialists. 

O p t i m u m growth rates for the total number of specialists employed in the 
economy are determined by the increase in specialist strength in the material-
production and non-production branches, by the magnitude of the difference in 
levels of specialist strength in those and other branches, and by the increment 
in the proportion of the population employed in non-production branches. A s 
the levels of specialist strength in the material-production and non-production 
branches draw closer, the optimum growth rates for the number of specialists 
employed in the economy will be determined, as in the case of individual 
branches of the economy, by the rates of increase in the supply of specialists. 

T h e fact that in the 1970s the rate of growth of the number of specialists was 
substantially in excess of the general rate of increase in the total number of 
workers and employees secured the constant and rapid growth of relative 
specialist strength in the economy as a whole and in all its branches. For every 
thousand workers and employees, the number of specialists increased in the 
ten years from 158 to 230 ; and the deviation from the forecast for the ten-year 
period amounted to 5 per cent in all. 

T h e corresponding specialist strength in industrial enterprises and organiza
tions rose during that period from 128 to 196 per thousand workers, or by 53 
per cent; in transport from 76 to 117, or by 54 per cent, in communications 
from 91 to 178, or by 96 per cent and in construction from 97 to 172, or by 77 
per cent. In the aggregate, the relative strength of specialists in material 
production went up from 88 to 156, or by 77 per cent in the ten years. 

In the non-production branches, the increase in strength was considerably 
less in both absolute and relative terms. In public health, physical culture and 
social security, specialist strength rose from 460 to 538 per thousand 
employees, or by 17 per cent; in education, culture and art from 460 to 485, or 
by 5 per cent and in state and co-operative management from 575 to 678, or by 
18 per cent. In the aggregate, relative specialist strength in the non-production 
branches increased in the ten years from 478 to 508, or by 6 per cent. While in 
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1970 specialist strength in the non-production branches was greater than in the 
material production branches by 390 persons, or 5.4 times higher, the gap in 
1980 had narrowed to 352, d o w n to 3.2 times higher. 

Throughout the years of Soviet rule, industry has remained the leading 
branch of the economy, which is w h y higher and specialized secondary educa
tion has given priority to supplying it with specialists. In the ten years under 
consideration, the number of specialists in industry practically doubled, from 
3,846,000 to 7,236,000, while the total number of workers and employees rose 
in the same period from 31,593,000 to 36,891,000, or by 17 per cent. 

A high proportion of specialists is naturally observed in those branches of 
industry where scientific and technological progress has the greatest repercus
sions, particularly in enterprises with design offices or scientific research 
departments. At present, the range is from 103 to 312 specialists per thousand 
workers. Greater relative specialist strength is a feature of power engineering, 
petrochemicals and mechanical engineering, while that strength is significantly 
lower in forestry, light industry and the food industry. 

T h e annually increasing supply of specialists to the economy has brought 
substantial improvements in most branches of the economy in terms of the 
educational level of workers occupying managerial and specialist posts. Owing 
to the shortage of qualified specialists with higher or specialized secondary 
diplomas for m a n y years during the development of the Soviet economy, 
managerial and specialist posts were sometimes filled by skilled workers and 
employees with a great deal of working experience but no academic qualifica
tion. They are k n o w n as the 'practical people', and are estimated to have 
numbered up to 3 million. In the 1960s, and particularly in the 1970s, condi
tions were established for replacing these practical people by qualified special
ists. T h e replacement process took two courses. O n the one hand, w h e n those 
people with only practical experience departed, only diploma-holding special
ists were appointed in their place ; on the other, the 'practitioners' themselves 
were enrolled as students for training. 

T h e scale of specialist training achieved to date is expected in the 1980s to 
ensure the full replacement of such 'practitioners', by people with higher and 
technical secondary diplomas. This will enable a more precise scheme to be 
established for the replacement of engineering and technical posts, and at the 
same time it will m a k e for sound adjustments to the demand for specialists. 

With full employment and a dwindling rate of growth in the proportion of 
able-bodied citizens, one of the main prerequisites for the development of the 
Soviet economy has become the rational and effective utilization of m a n p o w e r 
resources, and particularly of its most skilled section, namely specialists. 

Recent studies of the utilization of specialists have shown that significant 
numbers of them are engaged in duties not in keeping with their particular 
specialist training. Nearly 10 per cent of all people w h o have completed 
specialized secondary education, and about 1 per cent of university-level 
graduates, are employed in manual jobs. T h e basic reasons for this are that, 
apart from those people w h o do not wish to work in the specialist field for 
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which they are qualified, scientific and technological progress is bringing into 
being more and more jobs that involve increased mechanization and automa
tion of production and require workers with a proficiency that can c o m e only 
from specialized secondary and sometimes higher education. 

The steps taken in recent years to achieve more effective and rational 
utilization of specialists are expected to match their numbers to the number of 
jobs that ought to be filled by specialists, and to place specialists in those 
sectors of production and of the non-productive sphere where their work is 
most badly needed. 

With this end in view, a 12-month compulsory period of practical training 
was introduced for higher-education graduates. Enterprises and organizations 
give a great deal of attention to the proper placement of specialists, to the 
rational determination and composition of personnel strength, and to improve
ment of the ratios of managers, specialists and technical operatives. A good 
basis for further improvement of the placement and utilization of specialists is 
improved production management, and in particular the elaboration and 
application by industrial ministries of n e w general-management schemes. A t 
the same time, broad research has been conducted on the kind of uses to which 
specialists should be put in the light of the scientific and technological revolu
tion, and on the place of the engineer and technician in production. In addition 
to which, the system of computing the numerical strength and the placement of 
specialists in the economy is being better organized, and a unified state system 
of monitoring the utilization of specialists has been introduced. 

VI. The demand for highly skilled manpower 
in the economy 

W h e n considering the question of whether the manpower training system 
succeeded in satisfying the quantitative and qualitative demand for key person
nel as expressed by the different branches of the economy, consideration has to 
be given to the ways in which the branches themselves determined their 
demands and h o w close they were to actual needs. 

Higher and specialized secondary education cannot easily respond to the 
demand for specialists as voiced by the economy and to the methods used in 
arriving at such estimates. With the modern scale of training and level of 
demand, a computational error of even 1 per cent can lead to a shortfall of tens 
of thousands of specialists. If certain branches of the economy find themselves 
with 10-15 per cent fewer specialists than requested in a given year, m u c h of 
the blame lies with the branches concerned. 

In order to come to terms with these problems, it is essential both to analyse 
trends in the development of the economy's demand for specialists and to 
consider the technique employed to measure them. 

The basic mechanisms for the extended reproduction of specialists with 
higher and specialized secondary education were characteristic of the previous 
phase of the country's development. A fundamental principle, as w e have 
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earlier observed, was the relative and absolute convergence of specialist m a n 
power numbers in the various branches of the nation's economy. A n important 
consequence of this was a steady rise in demand for specialists m u c h in excess 
of the increasing d e m a n d for workers and employees as a whole. This was 
combined with a significantly higher increase in the demand for specialists in 
material production than in the non-productive sphere, and a concentration in 
the material-production branches of an ever-growing proportion of specialists 
with higher and specialized secondary education. While the m e a n annual 
growth rate of d e m a n d was 2 per cent, in individual groups of specialist fields 
and particular specialist fields it was several times higher. 

In practice, calculating demand entails a number of general difficulties which 
subsequently affect the level and quality of the supply of specialists to indi
vidual branches of the economy. 

First of all, demand is calculated at the same time as forecasts and draft plans 
are being prepared for the development of the economy in general (industry 
and agriculture, culture, education, public health, etc.). It often happens that 
the overall long-range development indicators are not taken fully into account 
in determining the d e m a n d for key personnel. 

Another shortcoming is that long-range (up to 10 years) d e m a n d is worked 
out in accordance with the specialist fields existing at the beginning of the 
period, but it cannot be computed in regard to specialist fields that m a y c o m e 
into being during the ten-year period. In such cases, further calculations need 
to be m a d e . 

A third shortcoming lies in the fact that demand is to some extent a branch 
characteristic and to a lesser degree a geographical one. 

In the U S S R , two types of skilled manpower d e m a n d are calculated. T h e 
first w e have already considered, namely, current d e m a n d , which is worked out 
for each branch of the economy each year in order to plan the assignment of 
young specialists. This m a y influence the scale of key m a n p o w e r training only 
indirectly. The second type is forward demand and is worked out together with 
the forecast and the draft five-year plan for a ten-year period. This is the basis 
for determining the directions of development of higher and specialized secon
dary education, and it serves to compute student intakes. 

T h e demand for specialists is divided into general and additional. The 
general demand is the entire number of specialists needed to fulfil the tasks laid 
d o w n for the branch, the ministry or the enterprise in economic plans. 
Additional demand is the number of specialists to be trained to replace the 
numbers of departing specialists. D e m a n d is determined in five stages: 
1. Determination of the general demand for specialists. 
2. Breakdown of the general d e m a n d for specialists into the general d e m a n d 

for specialists with higher education and for specialists with secondary 
education. 

3. Breakdown of the general d e m a n d for specialists with higher and special
ized secondary education by occupational groups, groups of specialist 
fields and individual specialist fields. 
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4. Determination of the additional demand for specialists with higher and 
specialized secondary education by specialist fields. 

5. Determination of the general and additional demand for specialists with 
higher and specialized secondary education by specialist field on a regional 
cross-sectional basis. 

In working out the general demand for specialists in a given branch of the 
economy, three basic computational methods are used. 

The normative method of computation is based on the application of plans or 
draft plans regarding the volume of production and standards for the work of 
specialists. In the material-production branches, the normative method is used 
to calculate the demand for specialists for servicing complex automated devices 
and machine systems. In the non-production branches, the normative method 
is used to work out the demand for teachers, instructors, doctors and so forth. 

According to this method, the general demand for specialists is expressed by 
the equation : 

or 

\iCa = P f l x H O , 

where \iCa = the general demand for specialists ; 
P„ = the volume of work ; 
H H = load norm ; 
H O = servicing norm. 

The general difficulty in using the normative method lies in establishing scien
tifically sound optimum norms. 

The personnel-nomenclature method is basically used for calculating the 
current general demand for specialists. This method is based on the application 
of nomenclatures of posts suitable for taking over by specialists with higher and 
specialized secondary education. In order to determine the demand for special
ists under this method, the number of posts suitable for taking over by special
ists with higher and with specialized secondary education is worked out for the 
base year for each enterprise and organization and for the system as a whole in 
accordance with nomenclatures of posts and personnel schedules. General 
d e m a n d is determined by adding to the number of posts suitable for taking over 
by specialists in the base year the incremental number of posts in the planning 
year. The incremental number of posts in the planning year is determined on 
the basis of the development plans of enterprises and organizations, including 
the commissioning of new and the extension of existing enterprises and 
organizations, switches to new production methods and technology, and so on. 

The main drawback of this method is that the personnel schedules and the 
nomenclatures of posts suitable for occupation by specialists were laid d o w n 
m a n y years ago. In m a n y instances the names of posts included in personnel 
schedules reflect not so m u c h the complexity and responsibility involved in the 

168 



Skilled-manpower planning, forecasting 
and training in the USSR 

functions concerned as managers' desire to establish for the particular post a 
scale of pay such as will enable a sufficiently skilled worker to be taken on for 
it. It frequently happens that m a n y of the duties involved do not require 
specialized education. T h e standard planning nomenclatures of posts suitable 
for occupation by specialists were elaborated within the framework of previous 
personnel schedules, in accordance with titles of posts established without any 
thorough scientific analysis of the functions of specialists with higher and 
specialized secondary education. N o sound proportions were established 
between the various categories of workers, and the titles of posts were not 
brought into line with the actual functions involved. 

The saturation norms method is a basic one used in calculating forward 
d e m a n d : to determine the general d e m a n d for specialists, it is based on the 
application of plans or draft plans regarding total m a n p o w e r and of branch and 
intra-branch saturation standards regarding specialists. Under this method, the 
demand for specialists is defined for each group of enterprises and organiza
tions for each year of the planned period and for each subsequent five-year 
period by the product of the total number of workers and employees for the 
ratified er forecast norm regarding specialist saturation. 

A difficulty in using this method of calculation, and a cause of possible error, 
remains the specialist saturation norm. 

The foregoing principles and methods of determining d e m a n d for specialists 
became part and parcel of the all-union planning system. They proved able to 
react sensitively to the processes taking place in the economy. 

At the same time, the task c o m m o n to the entire economy, namely to raise 
the standard of planning and management in accordance with the contempor
ary development of production, science and culture, has also called for further 
improvement in the planning of specialist training and in computation of the 
demand for specialists. 

The decree of the U S S R council of ministers enacted in January 1978, 
regarding the development of specialist training and improvement of the 
utilization of higher and specialized secondary diploma-holders in the eco
n o m y , entrusted higher and specialized secondary education and the various 
branch ministries and departments with the task of drawing up and applying 
measures designed to secure an improvement in the entire work of determining 
the d e m a n d for specialists and planning their training and utilization. 

First, w e have the qualifications required of specialists. These set out the 
basic principles and requirements regarding the quality of vocational training 
and ideological and political education, based on generalization of the experi
ence of specialist training and utilization in material production and in the non
productive spheres. Clearly-defined demands on the specialist, based on his 
functions in production and social activity, will assist both the improved utiliza
tion of specialists and the establishment of more correct scales of training. 

Secondly, there are the standard nomenclatures of posts suitable for filling 
by specialists with higher and specialized secondary education. W e have 
already examined their role in determining the d e m a n d for specialists and any 
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shortcomings in their composition. The task n o w facing each branch and 
ministry is to review the existing nomenclatures of specialist posts and bring 
them into line with contemporary requirements regarding the organization and 
management of production. 

In the third place, w e have the branch methods of determining the demand 
for specialists. A s practice has shown, the existing technique of forecasting the 
demand for specialists has on the whole proved valid, but it has displayed some 
inherent shortcomings, notably the lack of a unified approach in the various 
branches of the economy. W o r k on improving methods of determining the 
d e m a n d for specialists has been conducted in three stages. In the first, the 
scientific committee at large was enlisted to work out, on the basis of a 
thorough analysis of existing practice, 'unified requirements for the elaboration 
of departmental (branch) instructions for determining the demand for special
ists'. The basic merits of that method were (i) it ensured a unified approach to 
defining the d e m a n d for specialists in individual branches of the economy, 
together with the comparability and reducibility of demand calculations scaled 
to the economy as a whole; (ii) it introduced unified categories of concepts 
used in working out demand, together with uniform mathematical computation 
formulae ; and (iii) it defined a uniform system for marrying up and corroborat
ing branch methods of determining demand. 

In the second stage, all ministries and departments, working on the basis of 
the 'unified requirements', elaborated branch methods of determining the 
demand for specialists with due allowance for the specific features of each 
branch, obtained the approval of the state planning authority, the U S S R 
ministry of higher education and the state labour commission, and ratified 
them. 

T h e third stage of the scheme is n o w being completed, whereby the branch 
methods of determining the d e m a n d for specialists are notified to the indi
vidual establishments and enterprises. 

In the fourth place, w e c o m e to scientifically sound norms for specialist 
strength in the various branches of the economy. The task of preparing such 
norms is conducted in several stages. The first is the preparation of instructions 
for working out the norms; then, on the basis of those instructions, all minis
tries and departments are required to elaborate branch norms for specialist 
strength, obtain approval of them, ratify them and subsequently apply them in 
all enterprises and in organizations. 

This saturation norm is a determining and complex factor in calculations of 
the demand for specialists. It reflects the objective demand of the enterprise, 
organization or branch for diploma-holding specialists in relation to the work
force as a whole, expressing the demand for specialists as a proportion of that 
aggregate. In recent years, a great deal of effort has been m a d e to devise a 
universal method of calculating specialist strength norms and reflect the influ
ence on it of such indicators as labour productivity, capital returns, earning 
capacity, power availability, organizational and management changes, and so 
on. Research has indicated the most objective method of calculating the 
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specialist strength norm to be the one based on analysis of the personnel 
structure of progressive enterprises, with due regard to the forward develop
ment plans of the branch in question. 

VIII. Conclusion 

The following basic points m a y be singled out as features of the development of 
the skilled-manpower training system in the U S S R and of the supply of such 
personnel to the nation's economy. 

First, the 1970s represented for the Soviet economy and manpower-training 
system a normal stage on the development path. That period saw the comple
tion of a unified system of pre-school education, universal secondary educa
tion, vocational training, retraining and upgrading. Higher and specialized 
secondary education secured the implementation of specialist training plans 
and forecasts for that period. Every person gaining a higher or technical-school 
diploma was provided with work in accordance with his or her specialist 
training and qualification obtained. The expansion in the training and output of 
specialists exceeded growth in the demand for them. A s a result, the d e m a n d of 
the nation's economy for specialists was met practically in full. 

Secondly, in keeping with the basic principles governing the economic and 
social development of the country, priority was given to extending the training 
of specialists in fields fostering scientific and technical progress, chiefly 
engineering and technology. T h e rates of increase in the build-up of specialist 
strength in the material-production branches were, as assumed in plans and 
forecasts, higher than in the case of the non-productive sphere. 

Thirdly, the development of manpower training and the assignment of 
specialists to the various branches of the economy proceeded according to 
plans and forecasts for the period under review. Their fulfilment showed that 
the planning and forecasting methodology used was effective. At the same 
time, the extension of scientific and technological progress, the improved 
control and management of the economy, the shift of the centre of preferential 
development of productive forces to the eastern regions of the country, and the 
achievement of a high proportion of specialists at work in the economy, called 
for further improvements in the methods and techniques of planning and 
forecasting manpower training. 

This improvement has been effected along the following lines : improvement 
of the organizational structure of planning and forecasting : greater coherence 
and interlinking of long-term forecasts (over 20 and 10 years) ; forward (over 5 
years) plans and current (annual) plans; a review, and in some cases the 
establishment, of normative bases for planning and forecasting ; more exten
sive application in planning and forecasting computations of mathematical 
methods and fast-response computer technology. 

Fourthly, the increased scale of production and the dwindling flow of m a n 
power resources called for measures to improve the utilization of specialists 
and their productivity. T h e assignment system is increasingly being trans-
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formed from a placement system for higher and technical school diploma-
holders into a mechanism for regulating the social and economic development 
of individual branches of the economy and regions of the country. 

Fifthly, the 1970s were marked by wide-ranging scientific investigation in the 
realm of the training of specialists and their utilization in the economy. A 
specialized research institute was established and research laboratories were 
opened in individual institutions of higher education. Dozens of scientific 
studies were completed on issues relating to m a n p o w e r training, and the ranks 
of highly-qualified specialists in specialist-training planning were greatly 
expanded. 
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M a n p o w e r forecasting in 
four developing countries 



Retrospective evaluation 
of forecasting methods for 
qualified-manpower needs 
for Egypt 

Mamdouh Saleh 
Ministry of Manpower, Cairo 

I. Manpower forecasts 

A . The 1962 study 

A joint effort was m a d e by the Ministry of Education and the Institute of 
National Planning to forecast the educational and training needs of the first 
five-year plan (1960-65) and to try to estimate the needs up to 1975. This study 
can be considered the only one that has been carried out seriously and on a 
sound basis, as it has been founded on the only five-year plan that has been 
fully executed as planned. The study was carried out in steps, each one 
reinforcing the others. Several approaches and methodologies were utilized; 
the questionnaire method, extrapolation of past tendencies and the production 
and productivity method. 

1. The questionnaire method 
The study was carried out using the following steps : 
1. Enumeration of all enterprises employing graduates of higher education 

(universities, higher institutes and training centres). 
2. A questionnnaire was designed and forwarded to these enterprises with the 

aim of determining their annual future need by speciality and level of 
education over the following ten years. 

3. Replacement needs and the informal private-sector needs were estimated. 
4. The supply from each category and level was then estimated from the 

existing capacity and the expected future expansion of the educational and 
training systems. 

5. Supply and demand were then compared. 
The results of this study were limited to the government and public-sector 
needs, as the following study was also under way. 

2. Extrapolation of past tendencies 
Five committees were established dealing with engineering, basic sciences, 
social and humanitarian sciences, commerce and finance, and agriculture. A 
previous study concerning the medical professions was included in the final 
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estimates. Needs for the educational system from each level and speciality were 
estimated separately and added. A s the study advanced, it was felt that each 
committee should be further subdivided to deal with subsectors. While differ
ent methodologies were used in each subsector, generally speaking, the five-
year plan was taken as a basis for the estimates. 

Engineering was subdivided into : textiles, chemicals, civil and construction, 
mining and petroleum, electrical, metal and transport. The method of estima
tion used was based on the past relationships between the growth rates of 
production and employment in each subsector plus the replacement needs. 
Corrections were then m a d e to take into account the effects of expected 
changes of technology and productivity on the total number needed and on the 
future occupational structure. Three categories of engineering manpower were 
considered: engineers, technicians and skilled labour. Different ratios were 
assigned to each category in each subsector according to the above considera
tions. Results of future needs from these categories are shown in Table 1. 

T A B L E 1. Needs of engineering subsectors (1964-80) 

Subsector 

Textiles 
Chemical 
Civil and Construction 
Mining and Petroleum 
Electrical 
Metal 
Transport 
Education 

Total 

Annual rate of demand 

Engineers 

1000 
3 400 

14 900 
1 200 
8000 
4 500 
3000 
6 200 

42 200 

2 650 

N u m b e r needed of 

Technicians 

7 500 
10 200 
44 600 

2 400 
40 000 
13 300 

7 500 
4000 

129 500 

8 100 

Skilled labour 

7 500 
78 000 

535 200 
4 800 

80 000 
201 300 

30 000 
4000 

940 000 

59 300 

the three categories 

2:15:15 
1:3:24 
1:3:36 
1:2:4 

1:5:10 
1:3:45 
2:5:20 

1:3:23 

1:3:23 

Comparing these needs with the existing capacity of the educational and 
training system showed that the faculties of engineering could satisfy the 
estimated needs, but technician-training was insufficient (its capacity being 500 
per year, while the demand was for 8,700) and that technical schools and 
training centres had to be expanded to accommodate at least 40,000 per year. 

For graduate needs of basic sciences, the faculties of sciences were consi
dered together with the teacher-training colleges. Graduates were subdivided 
into the following groups: physics, chemistry, botany, zoology, mathematics, 
marine sciences and geology. Estimates of d e m a n d were based essentially on 
the needs of the educational system in addition to the needs of the different 
sectors of the economy, plus the replacement needs. Comparison of these with 
the graduation capacity revealed a surplus of about 1,000 graduates per year 
from the faculty of sciences, and an approximately comparable shortage from 
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the teacher-training colleges. It was recommended that the surplus of the 
former might cover the shortage of the latter. 

H u m a n - and social-science graduates of the faculties of commerce , law and 
arts were considered to work in two main domains: firstly, in jobs which 
require a specific professional specialization (accounting, business administra
tion, juridical etc.), secondly, in jobs of more general content. Estimations 
having a lower limit and an upper limit were m a d e for three five-year periods 
(from 1960-75). Comparing these estimates with the output of graduates 
showed a big surplus of all categories. It was recommended to ease the pressure 
only on the faculties of commerce and law, on the assumption that the arts 
graduates could find work in education either in the country or abroad. 

Graduates of the faculty of commerce work either for the government, the 
commodity or service sectors. T h e lower limit of demand for these sectors and 
the upper limit of supply of graduates were estimated for the above-mentioned 
five-year periods. A n increasing surplus of graduates was predicted but it was 
considered that these graduates would compete with arts graduates for jobs of 
a non-specific character. 

For agriculture, an estimation was m a d e of the annual need of graduates, 
and it was found that there was an annual shortage of 900. 

Finally, for medicine, the simple approach of raising the ratio from one 
physician for each 2,600 citizens in 1963 to one for each 1,500 in 1975 was 
adopted. It was found that the existing graduation capacity of the faculty of 
medicine was sufficient to cover these needs. But to raise the ratio to one 
physician for each 1,000 citizens in 1980, the capacity would have to increase to 
produce 2,500 to 3,500 medical doctors annually. 

3. The production and productivity method 
The third step of the study was based on production and productivity 

estimates. This, in turn, necessitated the determination of long-range changes 
in the skill mix of the labour force and the translation of these into educational 
needs. T h e study covered the period 1960-75. The economy was divided into 
21 activities in concordance with the plan classification. The period of the study 
was divided into two sub-periods: (a) 1960-75, where forecasts depended on 
the five-year plan information ; and (b) 1970-85, where the study was based on 
the assumption that the G N P would be doubled every 10 years i.e. a 7.2 per 
cent annual increase in the rate of growth, and applying the Chenery model : 

YLt = (X î ) a i i | N t \ a 2 i 

vio \ Y J " I N J 

where V¡ = per capita share of value added per sector (i) 
Y = per capita share of G N P 
N = total population 
au = the elasticity income/production 
a2¡ = the elasticity population/production 
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The expected rate of growth of productivity for each sector was forecast in the 
light of past trends (1952-59) and also by using international comparisons, 
studies relating productivity in various sectors and by consulting experts in each 
sector. F r o m the above two sets of information, the total number of workers in 
each sector was determined. 

The determination of changes in the skill-mix by sector was achieved with 
the aid of international comparisons and the opinions of experts. Each of the 
five categories was then converted into educational and training levels and 
specializations by sector, the sum of which constituted the demand side after 
adding the replacement needs. This demand was compared with the expected 
supply from the educational system, and the resulting surpluses or shortages 
estimated. 

Next, it was felt that the needs should be determined on a more detailed 
level to be of more use to the educational planner. Consequently, the groups of 
occupations were subdivided into 27 professional groups, and the percentages 
of each educational level within each group, and their probable change in the 
future, were then determined. Needs by profession were then determined by 
sector and at the national level, taking into consideration: the situation at the 
base year, the employment-forecasting studies (mentioned above), 
international comparisons, and O E C D studies for the Mediterranean coun
tries. Replacement needs were determined for the period 1960-85, and total 
new employment by sector derived. This total employment was converted into 
major groups of professions with the aid of the skill-mix forecasting, and the 
result was compared with the educational output. Shortages and surpluses were 
then calculated. 

Concerning manpower supply, the conventional educational flow model was 
used for two aggregate levels; higher education and intermediate technical 
education. Ratios for drop-outs and repeaters were calculated from tendencies 
observed in the past. Comparing estimates of manpower supply and demand 
for these two very aggregate skill groups indicated a surplus of 18.5 per cent at 
the intermediate level and 28.7 per cent at the higher education level. 

4. Evaluation of the results 
Table 2 indicates the forecast demand by the 1962 study for 1974-75 compared 
to the real data for the labour force in 1976 according to the census. Ignoring 
the 3 per cent difference in the total number of potential workers in the 
domestic labour force, w e notice that within the domestic economy there is a 
difference of approximately 1.3 million workers. This can be attributed to the 
unexpectedly high demand for Egyptian workers in the Arab O P E C countries 
(on the night of the 1976 census, 1.4 million Egyptians were estimated to be out 
of the country, of w h o m about 1 million were estimated to be working abroad). 

O n the sectoral side w e find that : 
1. Estimates of the agricultural labour-force are fairly accurate (only about 2 

per cent difference), but for other sectors the deviations are m u c h greater, 
ranging from 16 to 145 per cent. 
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T A B L E 2. Comparison between the estimation of the labour force by economic sector (the 1962 
study of M O E and NIP) for 1974/75 and actual figures of 1976 Census. 

Agriculture 
Mining 
Petroleum 
Manufacturing 
Electricity, gas, water 
Construction 
Transport & communications 
Trade & finance 
Services 
Unspecified 

Total 

Estimations 
of the 

1962 study 

4 554 820 
92 850 
39 330 

2 036 680 
53 020 

170 960 
385 240 

1 203 800 
2 538 320 

— 

11 075 020 

1976 
Census 

4 464 339 
22 867 
10 206 

1 349 072 
61621 

420 300 
477 091 
832 496 

1 946 084 
166 980 

9 751 056 

+ 
+ 
+ 
+ 
-
-
-
+ 
+ 

Deviations 

Number 

90 481 
69 983 
29 124 

687 608 
8 601 

249 340 
92 251 

371304 
592 236 

+ 1 323 964 

Percentage 

+ 2.2 
+ 75.4 
+ 74.5 
+ 33.7 
- 16.2 
- 145.8 
- 23.9 
+ 30.9 
+ 23.3 

+ 12.0 

2. For mining and petroleum, the study overestimated the expected number of 
workers for two reasons, one political (Sinai and the R e d Sea shores, 
which contain the majority of the oil fields of Egypt, were still under Israeli 
occupation), and the other technological (oil in Egypt is exploited by 
foreign compagnies utilizing capital-intensive technologies and, fre
quently, highly trained foreign workers). 

3. Manufacturing employment was also overestimated. This can be attributed 
mainly to a lack of investment in this sector, owing to successive wars. 

4. M a n p o w e r needs in construction, transport and communication, electricity, 
gas and water were all underestimated. This can be explained by the fact 
that directly after the 1973 war 50 per cent of Egypt's budget was directed 
to these sectors, which were in very bad shape. Public pressure was exerted 
on the government to ease the housing crises in the country as a whole and 
to reconstruct the badly mutilated Suez-Canal-zone cities. 

5. M a n p o w e r needs in trade and services were also underestimated. This 
deviation can be attributed to external migration, either directly or indi
rectly, from this sector. 

B . The 1979 study 

During the first half of 1979 U S A I D assisted the Ministry of Education to 
assess the future requirements of manpower by education and occupation. The 
aim of the study was to aid the Egyptian Government in planning the education 
and training of the labour force. T h e study was conducted in the following way : 
1. Estimating the existing labour force by occupation and by economic 

activity. 
2. Forecasting the future demand for labour by occupation (two sets of projec

tions, one for five years and one for ten years, starting in 1979). 
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3. Converting the demand for labour into an estimate of annual required 
education- and training-graduates. 

4. Comparing the educational requirements with the current numbers of 
graduates in each educational level and speciality. 

1. The existing labour force 
Since the full results of the 1976 General Population and Housing Census were 
not available at the time of the study an alternative data source was utilized : 
the Annual Labour Market Information Programme of M O M V T , which 
covered (hypothetically) all enterprises with ten or more employees on 
31 December 1976. This was chosen because its time-frame was similar to both 
the census and the base data used in the Five-Year Plan, and was classified by 
the standard nine major economic sectors. It had the further advantage of 
classifying employment by the five-digit (detailed) code of the Arab Standard 
Classification of Occupations. 

The M O M V T survey covered 1.5 million employees an adequate sample for 
estimating the occupational structure of each economic activity. A s the 
M O M V T did not survey small enterprises (less than ten employees), synthetic 
estimates for parts of agriculture, trading and service activities were m a d e . 
These estimates were based on the 1960 census data for detailed occupations 
and recent sample surveys for broad occupational groups. 

The results of these estimates are shown in Table 3, which clearly reveals 
that the occupational structure varies considerably between economic activi
ties. 

2. Future demand 
The first step in calculating future manpower demands was to forecast the 
growth of total employment by sector. This was done on the basis of both the 
Five-Year-Plan projections and the Ministry of Planning's long-range fore
casts. Linear trends for both the five- and ten-year projections were developed 
from the above published data and extrapolated to give the desired time-
horizon. Next, the replacement demand was estimated, for simplicity and 
because of data limitations, to be 2 per cent annually. A n unavoidable limita
tion of the study resulted from the absence of data on labour needed for the 
foreign markets (external migration). 

Having derived the occupational structure and employment growth of each 
sector by economic activity, multiplying one by the other yielded estimates of 
the future demand for labour by occupation and by sector. The methodology 
used was a modification of the technique developed by the United States 
Bureau of Labor Statistics, known as the 'Census-Based Matrix Procedure'. 
This methodology takes at its starting-point a matrix of employment cross-
classified by detailed occupation and sector of economic activity. Such a matrix 
allows an examination, in both absolute and percentage terms, of the 
occupational structure as it exists at a point in time. The projection methodol
ogy is based on the hypothesis that each economic activity or industry has its 
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o w n occupational structure, with significant variations between economic acti
vities. These structures tend to be relatively stable over time, with changes only 
occurring gradually due to the introduction of n e w technology, economies of 
scale and substitution of some skills for others in response to changes in relative 
wages. After estimating the number of workers in each occupation in each 
sector, the final forecast by employment was derived by summing each occupa
tion across all sectors during the period of each plan. 

T h e estimates were then analysed and compared with other data sources to 
assure reasonableness and internal consistency. Then certain adjustments were 
m a d e to reflect economic hypotheses concerning employment trends on the 
assumption that over time occupational trends in Egypt would reflect observed 
trends in other developing countries. A n average annual demand for labour by 
occupation was then calculated. These forecasts were assumed to represent the 
real demand of the economy and did not include an allowance for excess 
workers to be absorbed into public or government enterprises, nor did they 
take into consideration the 'social demand' . 

Analysis of the results revealed the following : 
— T h e fastest-growing occupational groups are 'production and related work
ers' because of the high rates of growth projected for construction and industry 
sectors. 
— T h e total annual growth in employment is generating twice as m u c h demand 
for labour compared with replacement needs, except in agriculture, where the 
situation is reversed. 
— T h e future manpower demand includes a very diverse mixture of skills. 
— T h e long-term projection (1979-89) of the demand exceeds that expected in 
the short term for virtually all occupations except agriculture, which represents 
a declining proportion of total employment over time. 

3. Converting labour demand into educational demand 
This part of the study necessitated the formulation of an 'education-by-occupa
tion matrix'. Since most occupations can be held by more than one type of 
graduate, and since most school programmes prepare their students for more 
than one occupation, the matrix was constructed by analysing the job content, 
required knowledge and conditions of employment for each occupation and 
comparing these with the curriculum and course content of over 60 educational 
programmes. A n estimate was then m a d e of the percentage of employment in 
each occupation which could be provided by each educational programme. 

T h e educational programmes were grouped into six main levels, three of 
which were further divided into specific course offerings and areas of 
educational specialization. The six educational levels were : 
Level 1—less than secondary, including non-formal schooling, drop-outs and 
school-leavers of preparatory education. This level was considered the source 
of those occupations where the job requires no prior training. 
Level 2—recipients of general secondary certificates w h o do not enrol in higher 
levels. 
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Level 3—technical secondary graduates (three years after preparatory). 
Level 4—technical institutes (five years after preparatory). 
Level 5—teacher training (five years after preparatory). 
Level 6— university and higher-education graduates, including teacher training 
and post-graduate. 

T h e demand for each specific educational level and programme was calcu
lated by taking the percentage of a particular occupation coming from that 
programme, multiplied by the forecast demand for that occupation and then 
summing across all occupations (the full education-by-occupation matrix is too 
cumbersome to include in this chapter). It should be noted that the output data 
(presented in Table 4) is not exactly equivalent to the 'supply of labour', as no 
allowance is m a d e for non-labour-force participation, which is particularly 
significant in Level 1 (especially girls); and except for Level 1, no estimate is 
m a d e of the drop-outs from the other educational levels. Another limitation is 
that the coefficients used in the matrix are based on a somewhat normative 
judgement concerning what 'should be' the future educational requirements of 
a particular occupation, and are not a reflection of current labour-supply 
conditions by occupation. 

4. Comparing labour demand with educational supply 
Table 4 shows the results of this comparison but the analysis below does not 
include the first two education levels. 

T h e three-year-technical level includes three subdivisions. T h e first, indust
rial secondary, shows a pronounced shortage in all specializations. This has 
been proved to be true, and even underestimated in certain specializations such 
as construction, where the actual annual demand is about 60,000 per year, or 
ten times the estimated figure of 6,000. This is due to rapid expansion in this 
area, as the government, under public pressure, has directed about 50 per cent 
of total investment to this sector because of severe shortages in housing and the 
infrastructure needed for the expanding economy. This sector has been 
severely affected by migration of workers to O P E C countries. 

O n the other hand, despite an apparent shortage in the textile industry, 
secondary-technical graduates are not demanded by this sector, which prefers 
to recruit workers from the drop-outs of the obligatory educational levels as 
they are less demanding. Secondary-technical graduates generally resent 
manual work and prefer to be appointed to guaranteed employment schemes in 
local government jobs, and m a y even seek a second job in the afternoons, in 
private enterprise. 

T h e second subdivision, agricultural secondary, shows a surplus of about 
1,500 graduates per year. Actual figures show that this surplus has increased to 
about 6,000 in the last five years. 

Thirdly, commercial secondary is showing itself to be a disaster. T h e esti
mated surplus of 2,000 per year has proved to be excessively underestimated. 
In 1982 the surplus was 20,000, and owing to rapid expansion in the enrolments 
in this type of school the surplus could reach 110,000. This m a y be attributed to 
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T A B L E 4. Current output and forecast social demand for education, by programme 

Educational level and programme 

Output 

1977-78 

Projected 

annual demand 

1979-84 

1. Less than secondary' 

2. General secondary 

3. 3-year technical level 

3.1. Industrial secondary 

624 796 

47 328 

114 713 

313 132 

10 317 

148 642 

3.1.1. 
3.1.2. 
3.1.3. 
3.1.4. 
3.1.5. 
3.1.6. 
3.1.7. 
3.1.8. 
3.1.9. 
3.1.10. 
3.1.11. 
3.1.12. 
3.1.13. 

Mechanical 
Marine industries 
Electricity 
Electronics 
Automotive 
Decorative industries 
Construction & building maintenance 
Textiles 
Transportation 
Metals 
Chemistry 
Mining & petroleum 
Glass, pottery & porcelain 

3.2. Agricultural secondary 
3.2.1. 
3.2.2. 
3.2.3. 
3.2.4. 
3.2.5. 
3.2.6. 

Horticulture 
Agro-industry 
Agro-mechanical 
Animal husbandry 
Land reclamation 
Laboratory assistants 

3.3. Commercial secondary 
3.3.1. 
3.3.2. 
3.3.3. 
3.3.4. 
3.3.5. 
3.3.6. 
3.3.7. 
3.3.8. 

General secondary 
Legal assistants 
Commercial practices 
Hotel services 
Insurance 
Purchasing & inventory 
Mail 
Nursing 

5-year technical level 

4.1. Technical industrial 
4.1.1. 
4.1.2. 
4.1.3. 
4.1.4. 
4.1.5. 
4.1.6. 
4.1.7. 
4.1.8. 
4.1.9. 
4.1.10. 

Mechanical 
Electricity 
Electronics 
Automotive 
Construction 
Textiles 
Marine industries 
Agricultural machinery 
Petroleum & petro-chemicals 
Diesel & heavy machinery 

30 804 
13 962 

110 
5 226 
1022 
1968 
3 547 
1979 
2 963 

54 
2 

3 

3 

3 

12 260 
12 260 

2 

2 

2 

2 

2 

71649 
71291 

165 
193 

2 

2 

2 

n .d . 4 

n .d . 4 

5 211 

2 071 
144 
76 
45 

104 
253 

2 

2 

2 

2 

2 

67 291 
23 585 

1 301 
6 754 
1 511 
4 244 
2 584 
6 032 

13 780 
814 

4 190 
659 

1 128 
709 

11679 
3 653 
2 873 
1 593 
2 248 

656 
656 

69 672 
40 296 

1 517 
7 113 
4 854 
7 366 
4 026 

407 
4 093 

44 551 

27 861 
4 117 
2006 

955 
1228 

641 
1982 
1 332 

84 
233 

1 361 
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T A B L E 4. (continued) 

Educational level and programme 

4.1.11. Public utilities 
4.1.12. Cooling & air conditioning 
4.1.13. Tele-communications 
4.1.14. Industrial education 
4.1.15. Metallurgy 
4.1.16. Science technicians 
4.1.17. Metal work 
4.1.18. Ci vil engineering 

4.2. Technical agricultural 
4.2.1. Food processing 
4.2.2. Agro-mechanization 
4.2.3. Land reclamation 

4.3. Technical commercial 
4.3.1. Foreign trade 
4.3.2. Secretarial & managerial 
4.3.3. Commercial insurance 
4.3.4. Social insurance 
4.3.5. Banking 
4.3.6. Customs 

5. 5-year teacher training 

6. University & higher education 

6.1. Medical sciences 
6.2. Engineering 
6.3. Science & mathematics 
6.4. Agriculture 
6.5. C o m m e r c e 
6.6. Literature 
6.7. Law 
6.8. Fine arts 
6.9. Religious studies 
6.10. Teacher-training colleges 
6.11. Graduate schools 

1. Education level 1 output includes : 
Six-year-olds not entering school : 225 928 
Primary drop-outs: 278 924 
Completed primary, no preparatory : 53 208 
Completed preparatory, no secondary : 66 736 

624 796 

2. Educational programme newly instituted or being 
planned by the Ministry of Education. 

Projected 
Output annual demand 
1977-78 1979-84 

2 

2 

85 
2 

3 

13645 
3 

3 

2 

2 

2 

2 

3 140 
2 

2 5716 
2 

569 7 
3 

2 

6 713 

80 332s 

6 4909 

9 965 
3 598 
6 328 
24 502 
11097 
4 619 
2 630 
1402 
6 884 
2 81710 

797 
552 
845 
929 

1497 
6 909 
1 985 
408 

3 889 
2 242 
823 
824 

12 801 
759 

3 255 
2 983 
2 865 
2. 181 

758 

9 285 

50 658 

5 349 
6 942 
2 335 
2 997 
11010 
6 893 
4 345 
803 
658 

7 427 
1 899 

3. Suggested area for new schools. 
4. Programme not administered by the Ministry of 

Education ; data on graduates not available. 
5. High institute. 
6. Private post-secondary institute. 
7. High institute for social services (1977 data). 
8. All level-6 data are for 1977. 
9. Includes veterinary science. 

10. All post-baccalaureate fields are included. 
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the lack of sufficient investment directed to the more costly types of m u c h -
needed technical education, and also to the increasing social demand for any 
type of education as the government guarantees employment. 

For five-year technical-institute graduates (currently k n o w n as technicians) 
there are shortages in all branches. This m a y be attributed to a smaller capacity 
for graduation in this field. Actual demand in recent years has shown the same 
trends as for the three-year graduates in the industrial branch, but an opposite 
trend in the commercial branch, where the demand proved to be more than the 
supply, owing to the graduates' higher level of preparation. 

At the university level the study shows a surplus in almost all branches, but 
the real present situation is that in commerce there is a big shortage, amounting 
to 40 per cent of the graduates, instead of a surplus of 60 per cent shown by the 
study. In literature there is a shortage of 95 per cent instead of a 60 per cent 
surplus, and in law there is a shortage of 70 per cent instead of a forecast 
balance between supply and demand. The errors in the forecasts for these three 
branches m a y be attributed to the 'open-door policy', which attracts foreign 
(western) capital in the form of numerous enterprises, plus the huge n u m b e r of 
small and medium-sized private-sector enterprises created in the last few years, 
which need graduates from these specializations. For agriculture the surplus 
shown by the study proved to be true, but to a somewhat lesser degree. In the 
medical sciences there is a balance as indicated by the study, but nursing suffers 
from severe shortages. In engineering the actual situation shows a severe 
shortage in construction, civil and electricity, but at the same time there is a 
surplus in mechanical and production engineering. This can be explained by 
the b o o m in construction, the fast-growing need for power and a moderately 
growing industrial sector. Finally, Fine Arts, Tourism and Hotel branches 
suffer from acute shortages due to the fast-growing tourist sector. 

C . The 1981 study 

In 1981, after the publication of the census data, the Ministry of M a n p o w e r 
undertook a study aimed at assessing the requirements of the Five-Year Plan 
1981-85. Estimations were m a d e on the three-digit level of the Arab Classifica
tion of Professions. The study was subdivided into three sets of estimations; 
the needs for replacement, expansion and foreign markets. 

1. Needs for replacements 
The first problem that confronted the study was the absence of reliable recent 
data relating to the existing labour force except for the 1976 census. Therefore, 
a decision was m a d e to estimate the existing labour force in 1981 by subtracting 
those w h o had left and then adding those w h o had joined it in the five years 
between 1976 and 1981. O n the assumption that the labour market is balanced 
(according to existing economic and social circumstances), it was supposed that 
all those leaving the labour force should be replaced. Leavers were differenti
ated into two categories: those due to death, which were calculated according 
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to death rates by sex in 1980 for the different age-groups, and those due to 
retirement. A s the retirement age in the governement and the public sector is 
60, the percentage of those in each occupation aged between 55-60 and 
therefore to retire in the next five years was calculated. 

N e w entrants to the labour force were estimated to be 375,000, increasing by 
2 per cent annually. This estimate was based on the census data of 1976 in 
estimations m a d e by the Ministry of Planning. These new entrants were 
divided into three age-groups (15-20, 20-25, 25-30) according to their distribu
tion by occupation and sex in the 1976 census, on the assumption that the 
output of the educational system would not have had the opportunity to change 
radically in the following five years. 

Adding the results of these two exercises gave the probable labour force 
existing in 1981. Death and retirements were then applied to determine 
replacement needs during the period 1981-85. 

2. Needs for expansion 
The estimations of the Ministry of Planning concerning the number of workers 
in each sector during the Five-Year Plan were taken as a base for the calcula
tions. T h e annual increases were then differentiated into occupations according 
to the occupational structures of each sector, calculated from the census data of 
1976, on the assumption that no drastic changes had taken place since then in 
the relative percentage distribution of occupations inside each sector. 

3. Needs of the foreign labour markets 
A s there are no complete data relating to temporary emigrants, the foreign-
market demand for Egyptian labour was calculated with the help of numerous 
sources and pieces of data. The result of these elaborate calculations was the 
conclusion that the increase in migrants is about 66,000 per year. The 
occupational structure of these migrants was then estimated from work permits 

T A B L E 5. Total demand for labour, 1981-85 (percentages) 

Occupation 

Scientific & Technical 
Administrative & Managerial 
Clerical 
Sales 
Services 
Agrigulture 
Production workers 
Not classified 

Total (number) 

S O U R C E C A P M A S . 

Expansion 

17.03 
235 

14.72 
11.52 
19.12 
10.53 
24.08 

0.65 

100.00 

1816 600 

Replacement 

5.38 
2.35 
7.12 
8.22 

12.70 
43.26 
19.81 

1.16 

100.00 

692 954 

Migration 

49.55 
0.96 

20.02 
1.02 
3.24 
2.28 

22.83 
— 

100.00 

339 000 

Total 

17.97 
2.19 

13.49 
9.49 

15.71 
17.56 
22.90 

0.70 

100.00 

2 839 554 
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issued by the Ministry for M a n p o w e r and Vocational Training (for Govern
ment and public-sector employees), the Ministry of Interior (for a portion of 
the private sector), and other sources. 

After adding the results of the three items of demand (replacement, expan
sion and migration) a correction was m a d e by calculating the trends of increase 
or decrease in the percentages of different occupations between the 1960 and 
the 1976 censuses. 

T h e results of the study are summarized in Table 5 (p. 187). 

D . Ministry of Planning estimates 

Owing to the instability of the development plans from the mid-1960s until n o w 
because of the wars, the Ministry has relied on various techniques to forecast 
manpower needs. Essentially, total manpower needs have been based on 
estimates produced by different ministries about their future needs during the 
period of the plan, plus estimates m a d e by the Ministry of Planning itself 
according to the allocation of investments to the different sectors, utilizing the 
production and productivity method. The total number of workers is then 
coverted into professions (on the first digit), using the corrected occupational 
structure specific to each branch to take into account past trends or using 
international comparisons. Finally, the corrected educational structure for 
each profession is applied to determine needs by educational level, using past 
trends and the expected output of the educational system. 

These estimates have appeared each year in the past decade as the economic 
plan took shape as a rolling plan (each year a corrected Five-Year Plan is 
issued). However , owing to the high level of aggregation, these estimates have 
been of little use to the educational planners, and have not been taken 
seriously by other bodies. 

II. Causes of discrepancies between forecasts and 
actual changes in the labour-force structure 

A . The guaranteed employment scheme 

The guaranteed employment scheme for graduates began in 1963 for a small 
number of specializations whose graduates were unable to find work. It soon 
took the form of a temporary law and in 1973 it was m a d e permanent. Until 
1980 the law covered all university graduates (except engineering and medical 
faculties which were under a system of obligatory employment, but in 1980 
engineers joined the scheme because of a surplus) plus graduates of technical 
institutes, technical secondary schools and even public-sector training centres. 

This system gives the right for two years after graduation to university 
graduates, and for three years to other categories, to apply for public appoint
ment if they have not found work by other means. These people account for 
the majority of measured open unemployment. Once a year the Ministry of 
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M a n p o w e r invites these graduates to apply, and at the same time solicits 
requests for graduates from government agencies and enterprises. In the m e a n 
time lists of graduates are received by the Ministry from the educational and 
training institutes. 

It is widely believed that the majority of applicants constitute a real surplus 
in the labour market, because since these graduates are automatically provided 
with funds for financing the appointments, requests (especially by government 
agencies) are exaggerated as graduates are supplied at a zero price. In addition, 
demand is inflated as it is initiated by high-echelon civil servants, w h o see the 
expansion of their agencies in terms of personal advancement and promotion 
possibilities for themselves. In any case, it is a well-known fact that whether 
there is a demand or not, the graduates will be appointed anyhow. Graduates 
not requested by the Government or public-sector enterprises are allocated to 
local authorities (governorates) for their discretionary disposal. 

T h e reasons for the adoption of this system (which the government finds 
impossible to abolish in the present political circumstances, despite widespread 
claims of its disastrous effects) include the following : 
— T h e rapid growth of the student population due to the rising fertility rates, 
lower infant mortality (because of better medical services) and a strong desire 
in the lower classes for social advancment through education. 
—Although it is of a low quality, education is free up to and including the 
university level. 
— A wide range of subsidies exist which enable the poorer classes to dispense 
with child work for the sake of joining the educational system. 
— T h e discordance of the output of the educational and training systems with 
the real needs of the economy owing to the absence of well-defined long-range 
development plans, and the rigidity of these systems which prevent them from 
responding to market d e m a n d . 

T h e system operates as a vicious circle. Guaranteed employment for gradu
ates has created a strong d e m a n d for any kind of diploma. This has created 
strong popular pressures on general education and university authorities for 
increased intake, which is well above the capacities of the universities and is 
having a very detrimental effect on educational quality. In the meantime, 
technical education and training is taken only by the leftovers from the general 
educational system. This low-quality education then forces graduates to 
depend on guaranteed public employment, which is considered by m a n y as a 
form of social insurance, and which does not prevent them from having a 
second job in the private sector in the afternoons. Finally, increased govern
ment employment leads to an expansion of the upper layers of the bureaucracy 
which, to justify its o w n existence and create advancement possibilities for 
itself, requests ever-increasing numbers of n e w graduates. 

Although the present distribution of students cannot be relied upon for 
future educational planning, the series compiled by the Ministry of M a n p o w e r 
for the last ten years can give valuable indicators. For instance, the difference 
between the total number of graduates and applicants to the employment 
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scheme indicates the real demand of the economy in the private sector, non
government public sector and foreign-labour markets. Moreover, even with 
the exaggerated demand, there are some specializations which have shown 
severe shortages (differences between applicants and demand) . Oddly enough, 
statistics have shown that within the same faculty or within families of spe
cializations which have the same basic c o m m o n educational trunk, there were 
surpluses and shortages, a state which led to the suggestion of organizing 
conversion courses to shift surpluses to areas of shortages. Using these data, 
the Ministry is also able to identify some trends (increasing shortages or 
surpluses, or even changing tendencies due to radical changes in the economy 
that have taken place since 1973). 

Table 6 summarizes the most important of these changes. 

T A B L E 6. Graduate inventory, 1976-80 

Faculty 

N u m b e r 
of 

graduates 

41 335 
4 360 
1 379 

13 760 
7 322 

27 413 
24 466 
14 014 

9 697 
9 423 
2 997 
8 230 
1329 

722 
499 
214 
144 
183 
104 
63 

1074 
793 
736 

Ratio of 
applicants 

to graduates 
(%) 

55 
52 
71 
28 
35 
79 
17 
57 
75 
76 

— 
24 
49 
85 
46 
15 
13 
40 
40 
17 
39 
46 
55 

Ratio of shortage or 
surplus of different 

specializations to graduates 

Shortage (%) 

40 
13 

— 
39 
31 
11 
99 
71 

— 
— 

17 
69 
51 

— 
166 
50 
85 

218 
1791 
1025 

193 
517 
95 

Surplus (%) 

23 
20 
39 
10 
32 

4 
— 
65 
54 

— 
— 

9 
81 

— 
— 
— 
— 
— 
— 
28 

— 
10 

Commerce 
Commerce (HI) 
Commerce Secretarial 
Engineering 
Sciences 
Agriculture 
Arts 
Law 
Agriculture (HI) 
Co-operative Studies 
Veterinary 
Social Services 
Economics 
Cotton (HI) 
Artistic Arts 
Tourism (HI) 
Hotelry (HI) 
Theatrical Arts 
Arab Musical Studies 
Conservatoire 
Languages (HI) 
H o m e Economics 
Information 

SOURCE MOMPVT. 
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B . External migration 

In recent years Egypt has experienced a tremendous increase in external 
migration. This movement has been of two types : permanent and temporary. 

Despite the relatively small volume (in the period between 1962 and 1979 
about 32,000 persons migrated officially, and another 24,000 living abroad are 
considered to be permanent emigrants), permanent migration deserves special 
attention for several reasons : (a) it involves the most scarce resources that the 
country possesses in terms of occupational or educational composition ; (b) the 
cost involved in replacing the resources lost is high (about half a million 
working years), as 73 per cent of the migrants are under 40 years of age; and 
(c) the loss involved is permanent. 

Permanent migration proceeded at a moderate pace in 1962-65 (about 1,500 
per year), and then started to increase rapidly to reach a peak of 5,600 in 1969 
as a result of frustration felt following the defeat of 1967, the recession, and the 
n e w policy adopted by the government to encourage migration. After the 1973 
war a sharp decline took place until the movement became negligible by 1978. 

While permanent migration took a sharp downturn in 1973, temporary 
migration took a sharp upturn from this date. About 44,000 per year tempor
arily migrated between 1968 and 1972; the number increased to 150,000 in 
1973, after which it further accelerated. However , there are no precise data, 
owing to the abolition of exit visas. Estimates of Egyptians working abroad in 
1980 varied between 1.5 million and 3 million (i.e., about 15 to 30 per cent of 
the stock of the labour force). 

T h e occupational structure of the emigration movement is available only up 
until 1973, but it reveals some interesting facts. While the early movement in 
the 1960s was limited to teachers and other highly-technical professionals, the 
movement in the 1970s covered a m u c h wider occupational spectrum. 
Although wider it is still selective, and tends to remove from the domestic 
labour force the full range of professions and skills that are most needed by the 
economy. This aggravates the shortages and does little to alleviate unemploy
ment or under-employment in professions which are genuinely in excess 
supply. 

The ratio of scientific and technical occupations increased from 29 per cent 
of the total migrants in 1968 to 37 per cent in 1973, while the share of 
production workers declined from 21 to 16 per cent in the same period. These 
trends reflect the fact that investments in the receiving countries were directed 
towards the provision of basic services rather than to industrialization. This is 
strengthened by the fact that construction workers constituted about 30 per 
cent of all production workers. D e m a n d for production workers increased 
rapidly, from 6,000 in 1968 to 32,000 in 1973 and to an estimated 75,000 in 
1976. This has resulted in a severe shortage of this type of labour in the 
Egyptian economy and the rapid introduction of new technology without 
previous preparations. This has created a n e w type of shortage for highly-
skilled machine operators. 
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Finally, the demand for teachers increased rapidly, from 3,000 in 1968 to 
21,000 in 1978, and to 27,000 in 1980 (equivalent to about 10 per cent of the 
stock of teachers in that year). 

Without more precise knowledge of the magnitude, and costs and benefits, it 
is difficult to form a precise opinion about the effects of migration. H o w e v e r , 
the government finds it favourable in the present circumstances to encourage 
migration, for a number of reasons. T h e existence of a large number of 
Egyptians in the Arab countries constitutes a type of Egyptian representation, 
following the severing of diplomatic relations after the signing of the C a m p 
David accord. In addition it provides an important source of foreign exhange, 
as remittances n o w represent more than half of the foreign trade deficit. 
Finally, migration eases the pressure on the internal labour market as a whole. 

O n the other hand, the unexpected and selective rapid increase in migration 
has had some unfavourable effects, such as severe shortages in crucial occupa
tions needed in the internal labour market, accompanied by a rapid increase in 
wages and consumption which lead to inflation and social tensions. 

C . Education and training systems 

The educational and training systems in Egypt (particularly the former) have 
developed largely to satisfy social rather than economic demands. Although 
the economic demand has been substantial in recent years, the lack of a long-
range development strategy, the slowness and resistance to change within the 
educational system, and the rapid and unexpected changes in the demand for 
labour, have m a d e it very difficult to formulate clear stable policies compatible 
with the labour market. 

Beside the guaranteed employment scheme and migration the system has, 
over the past four decades, been affected by two other factors, namely free 
education, and wage structures. 

B y 1952 all types of education had become free of charge. This triggered an 
unprecendented demand, followed by an equally unprecedented hasty expan
sion of the system, not accompanied by sufficient funds or teacher training. It is 
to be noted that enrolment in the so-called 'theoretical branches' increased at a 
faster rate than in the 'practical branches', because the latter required m u c h 
greater investment per student and adequate teachers were more difficult to 
recruit. 

Although the educational system has m a d e substantial quantitative progress 
it has also been subjected to m u c h criticism. Most importantly, it is still 
incapable of absorbing all children at the age of six years. A s a result, although 
the level of illiteracy has decreased the absolute numbers are increasing. This is 
reflected in the educational and training status of the labour force, particularly 
of production workers, of w h o m at least 40 per cent are illiterate (in agriculture 
the figure is 66 per cent). 

Owing to the inadequacy of programmes the percentage of drop-outs is high, 
especially in the primary and the preparatory stages. This tendency has been 
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strengthened recently by the shortage of labour, which has increased the 
demand for unskilled labour in agriculture and construction. High wages have 
induced parents to withdraw children from school to seek employment in these 
sectors, particularly w h e n prices started to rise as a result of inflation. 

Together with the illiterates, 80 per cent of the production workers did not 
have access to any vocational education or training, and the notion of 'skilled 
worker' is completely different from that of the developed countries, reflecting 
only seniority due to length of practice. 

A final factor influencing the d e m a n d for education and the pattern of 
m a n p o w e r supply is the wage structure. 'Certificate pricing' as utilized by the 
government and the public sectors, and which has consequently influenced 
wages in the private sector, has stimulated the d e m a n d for higher education. 
Not only does a university graduate enjoy a higher social status, he is also 
eligible for higher initial wages than graduates from lower levels. Within higher 
education, the demand for medical and engineering subjects is very high 
because the expected life earnings are m u c h higher than in other branches. 

Promotion and career development in both the government and public 
sectors are closely linked to the level of education obtained. Graduates from 
levels lower than university can seldom attain the top of the career ladder. This 
explains w h y , even though starting-wage differentials have been minimized 
between graduates from the different educational levels, no change in the 
propensity to enrol in higher academic education has been observed. 

However , this situation is beginning to change as shortages in certain skills 
have resulted in a substantial rise in the wages of some categories of craftsmen, 
often surpassing wages of university graduates. A change of attitude can 
already be seen, though still at an early stage and relatively limited. The 
'certificate pricing' syndrome is beginning to disintegrate, and if this continues, 
d e m a n d and supply forces in the labour market m a y have a major role to play 
in occupational choices, and hence in educational choices. 
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Review of skilled-manpower forecasts 
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M.C. Verma 
Government of India Planning Commission, New Delhi 

I. Introduction 

The need to develop and utilize h u m a n resources rationally in India was 
recognized even before independence in 1947, but concrete steps began to be 
taken only after World W a r II, in the context of the post-war reconstruction 
plan. M a n y expert committees and panels were accordingly set up to foster 
industrialization, but no manpower estimates in quantitative terms were 
attempted till the report of the 'Health Survey and Development Committee' 
(1946). This committee for the first time looked at the ratios of medical 
manpower to population and suggested targets over a 25-year period. 

Owing to apprehension that shortages of scientific and technical manpower 
might adversely affect post-independence industrialization of the country, a 
'Scientific M a n p o w e r Committee' was set up (1947) to recommend plans for 
scientific and technical education. This concern with scientific and technical 
manpower subsequently remained the dominant theme in manpower planning. 
In its way, the committee did pioneering work through comprehensive surveys 
of manpower in different establishments in both the public and the large-scale 
private sectors. The committee developed a set of empirical ratios between 
production targets on the one hand and manpower requirements in terms of 
engineers and scientists, disaggregated by level of specialization, on the other. 

The next important manpower committee was the Engineering Personnel 
Committee, appointed by the Planning Commission in 1955 to estimate the 
number of engineers and technicians needed to implement the Second Five-
Year Plan (1956-60). This committee was also given the task of developing 
global relationships between, for instance, expenditure and personnel in the 
government sector and production and personnel in private-sector industry. 
The committee had to m a k e do with rough data for the private sector and could 
not make any assessment of engineering personnel beyond 1961. Instead, it 
recommended the setting-up of permanent machinery for continuous monitor
ing and assessment of manpower. 

The Agricultural Personnel Committee, appointed in 1957, was expected to 
assess trained personnel requirements for the whole of the agricultural sector 

194 



Review of skilled-manpower forecasts in India 

during the Third Plan period (1961-66). The committee proceeded on the 
assumption that even as a minimum programme of agricultural development it 
would be necessary to provide for a 5 per cent rate of growth in agricultural 
production during the Third Plan. The committee examined the pattern of 
staffing in different sectors of agriculture and suggested desirable staffing 
norms both for regular programmes and for new research and experimental 
stations, farms etc. O n the demand side, this committee was programmatic in 
approach, covering not only the main areas of agriculture, but also animal 
husbandry, dairy farming, fisheries, forestry and soil conservation. The subse
quent development of educational facilities in agriculture broadly followed the 
recommendations of this committee. 

About this time it was decided to institutionalize the arrangements for 
advising the Planning Commission with regard to the formulation of the Five-
Year Plans. The working-group system was therefore evolved, and manpower 
needs started to be covered by specific working groups. The Directorate of 
M a n p o w e r was also set up in 1956 in the Ministry of H o m e Affairs, and was 
charged with co-ordinating and assisting in the formulation of manpower 
policies and maintaining liaison with the State Governments. The Directorate 
was also supposed to provide guidance to the State Governments, for which 
purpose the State Governments were asked to set up suitable manpower-
planning machinery. Their specific role in regard to training of high-level 
manpower was thereby recognized. Simultaneously, the task of co-ordinating 
the supplies of high-level manpower from institutions located in different 
states, and of making them available to different organizations scattered all 
over the country, became more difficult. The Directorate was involved in all 
subsequent plan formulations at the Central level, but formal arrangements for 
its functioning, as the Manpower Division of the Planning Commission, were 
not m a d e until 1965. 

A n important Working Group on Technical Education and Vocational 
Training was set up in 1959 to take a long-term view of technical-personnel 
requirements for the Third (1961-66) and Fourth (1966-71) Five-Year Plans, 
and simultaneously to recommend educational-development programmes in 
that regard. The report of this group m a y be considered a landmark in India's 
attempt to integrate manpower planning with economic planning in general 
and educational planning in particular. This group adopted a two-pronged 
methodology : the direct-enquiry method for the medium term 1961-66, and an 
analytical approach for the 10-year period 1961-71. The group tried to cross
check the estimates m a d e by the direct-enquiry method with the estimates 
worked out on the basis of relationships between plan investments in the 
previous ten years and manpower requirements. After taking into account the 
past trends as well as future estimates, the working group concluded that ratios 
of the demand for engineering manpower and (a) investment, (b) total addition
al employment, and (c) total non-agricultural employment could be worked 
out and used for projecting the requirements up to 1971. Therefore this 
exercise amounted to calculating admittedly rather crude long-term global 
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norms for investment-to-personnel ratios. Future engineering-manpower 
requirements were calculated on the assumption that the patterns of investment 
and expenditure observed in the first ten years of planning (1951-60) would be 
similar to those in the following ten years. The recommendations m a d e by the 
group guided the expansionary policies of government in regard to engineering 
and technology education. 

The Institute of Applied M a n p o w e r Research ( I A M R ) was set up in 1962 to 
conduct continuous research on manpower problems. The initial work of the 
Institute covered engineering, medical, agricultural and managerial personnel. 
The Institute has also undertaken detailed assessment of manpower require
ments of individual undertakings, which helps it to obtain insight into the 
dynamics of enterprise-level manpower planning. 

Another significant attempt at manpower-demand estimates was m a d e for 
the Education Commission of the Government of India (1964-66). The exer
cise was done by the Indian Statistical Institute and the London School of 
Economics in collaboration with the Planning Commission. The estimates 
m a d e were for the period up to 1986 and assumed a high rate of economic 
growth. It was clearly stipulated in the study that shortages of trained person
nel were far more harmful than surpluses. It was also assumed that employ
ment of educated manpower (matriculates and above, or 10 years' successful 
education) would increase at the same rate (elasticity = 1) as the increase in the 
net output in each economic sector, barring the service sector. In the latter it 
was possible to disaggregate demand and to work out increases on the basis of 
indicators such as teacher-pupil ratios, doctor-population ratios, and nurse-
population ratios. Separate rates of growth for other manpower categories 
within the services sector, related to overall economic growth rates, were also 
assumed. These were based ori judgements of the socio-economic conditions 
prevailing in the country. 

A separate analysis of health manpower needs was made in the report of the 
Health Survey & Planning Committee (1961). Different norms for doctor-
population and nurse-population ratios were worked out in this report. This 
work was later supplemented by I A M R , which estimated the demand for 
medical manpower in terms of five components : (i) public-sector employees 
other than teachers and doctors engaged in family planning ; (ii) teachers ; (iii) 
employees working on family planning ; (iv) self-employed doctors in private 
practice ; and (v) private doctor employees of private employers. It was also 
recognized that the demand would be most usefully estimated in terms of 
programmes, areas, organization and specialities, which presupposed the 
availability of more disaggregated data. 

The Steering Group on Employment and M a n p o w e r also recommended a 
formal institutional arrangement for manpower work in each of the States. 
Under this, it was visualized that there would be two cells in the planning 
departments of the State Governments—one on manpower and the other on 
employment. T h e cells would be supported in their work by small units in some 
of the larger departments of the State governments which utilize large numbers 

196 



Review of skilled-manpower forecasts in India 

of high-level manpower. The Central Government also started giving financial 
assistance to the State Governments for meeting two-thirds of the expenses for 
the setting-up of such cells, and also provided technical assistance. Because of 
these special efforts, most of the States have set up a manpower organization, 
though the quality of work varies from place to place. The machinery has 
continued since the Fourth Plan period, and these cells have also tried to assess 
intermediate-level manpower, namely sub-university-degree-level personnel 
possessing some skills over and above the matriculation certificate. 

The Planning Commission has issued notes on methodology for assessment 
of manpower supply and demand, at least for the relatively high-level categor
ies. Most of the States have followed such advice, though difficulties relating to 
manpower mobility have been pointed out time and again. It has also been 
noticed that most of these employment and manpower cells have confined 
themselves to the assessment of specialized scientific and technical manpower , 
namely agricultural, medical, engineering, teaching and veterinary. They have 
also generally followed the methodology worked out in the Planning C o m m i s 
sion and by the various ad hoc committees set up by the Central Government 
Planning Commission mentioned earlier. However, not many departments of 
the State Governments outside the Planning Department have taken any 
detailed interest in the methodologies of manpower , and most have followed 
their o w n judgements in assessing manpower , especially after surpluses of 
manpower started to be observed in the late 1960s. In the Central Government 
also, the experiment of setting up small units in those ministries using a lot of 
specialist manpower did not go very far. In fact, only the Ministry of Agricul
ture set up a formal manpower cell with full-time officials. Even there, it was 
discovered in course of time that the officials were burdened with routine work 
in addition to manpower planning. Consequently, co-ordination of all the 
technical work connected with the methodology of manpower planning and 
assessment of either demand or supply devolved on the Directorate of M a n 
power/Manpower Planning Unit, which was itself merged with the larger 
Employment and Manpower Planning Division Planning Commission in 1973. 

T h e Employment and M a n p o w e r Planning Division has been involved in 
recent years with m u c h larger issues of employment-generation for both edu
cated and uneducated manpower. The renamed Division of the Planning 
Commission, n o w the Labour, Employment and Manpower Commission, has 
continued to provide technical guidance and advice to the State Governments 
and to various departments of the Central Government in regard to various 
aspects of manpower planning; this is expected to continue throughout the 
Sixth Plan (1980-85). 

II. Review of manpower forecasts and methodology used 

Though manpower-planning work should, theoretically, be directed towards a 
variety of manpower with different kinds of specialization, real-life planning 
depends on the availability of disaggregated data. In a large country such as 
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India, data on past utilization of manpower have to be obtained from the States, 
since employment and education are largely State responsibilities. Currently, 
there are 22 State Governments, and 9 Centrally-administered Territories 
called Union Territories. The data on the availability of educated and trained 
manpower are generally provided by the institutions involved to the State 
governments which, in turn, convey it to the Central Government. This 
arrangement naturally has to accept certain built-in delays in obtaining data at 
the Central level. Further, data on the supply of trained manpower other than 
products of the higher- and technical-education system are obtained by Central 
Government more for purposes of co-ordination than with a view to exercising 
any real control by this means. 

The University Grants Commission, the All-India Council for Technical 
Education, the Department of Agricultural Research and Education and the 
Ministry of Health receive a great deal of data on degree-level and degree-
equivalent diploma-level education from a large number of institutions scat
tered about the country. This ensures availability of data on out-turns and 
transition proportions at different levels of education at the national level. T h e 
Labour, Employment and M a n p o w e r Division of the Planning Commission, 
which is at the apex of the manpower-planning machinery, examines whatever 
data are available at the national level for different forms of manpower by skill 
or educational level. Simultaneously, it also examines data from the point of 
view of utilization, which are available from the Censuses, the National Sample 
Surveys, the Employment Market Information network of the Ministry of 
Labour, and from other ad hoc surveys by various agencies. 

A . Engineering manpower 

The greatest number of studies on manpower have been on engineering m a n 
power at both degree and diploma level. The studies take account of the base-
year stock of engineering manpower , output of engineering institutes, rates of 
attrition (death, retirement and migration) and to a certain extent the age 
composition. Surprisingly, not m u c h attention has been given to labour-force 
participation rates of the institutionally-trained engineering manpower , 
perhaps because it has been assumed that anyone w h o has gone to the expense 
of undergoing training as an engineer will not be likely to waste the opportunity 
of earning a living. 

O n the demand side, the engineering-manpower studies have evolved a good 
deal, and apart from simple empirical ratios such as those of expenditure to 
personnel or additional output to personnel, attempts have been m a d e to build 
up regression equations between gross domestic product or value added from 
the secondary sector and engineers employed. There has also been an attempt 
to derive the requirements for engineers on the basis of the occupational 
pattern, projected levels of non-agricultural employment, precentage rate of 
growth, net value added, and expected rates of growth of productivity in 
various sectors of employment. S o m e States have also attempted regression 
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relationships for estimating demand for engineers within their jurisdiction. 
However , the examples of manpower forecasts in this paper have been con
fined to the national level. 

B . Medical manpower 

A s regards medical manpower , the simple ratio of doctor to population has 
been the usual basis of the m a n y demand forecasts for doctors. The estimates 
of requirements, therefore, depend on what the community expects or the 
government can afford in terms of health coverage for the population. 

O n the supply side, estimates of the availability of doctors have been worked 
out after taking the base stock figures either from the census or from the 
estimate at the time of independence (1947); adding the estimated/actual 
output from year to year, corrected on the assumption of 2 to 2.5 per cent 
attrition per year, and corrected finally (if at all) for non-participation in the 
labour force. A s with engineering manpower , it had long been assumed that 
this was negligible (approximately 1 per cent), but recent national-sample-
survey estimates are higher, owing partly to a sizeable proportion of graduates 
continuing their further education in recent years and partly to temporary 
withdrawal on personal grounds, especially among w o m e n graduates. 

Estimates of numbers of dentists, pharmacists and nurses have also been 
worked out on more or less the same methodology as for the doctors, both on 
the demand and the supply sides. T h e estimates of annual attrition were, 
however, worked out separately. There were difficulties about rates of par
ticipation in the labour force and, as in the case of medical doctors, non-
participation was often assumed to be negligible. This, however, does not n o w 
appear to be true, at least for nurses. Latest information from various sources, 
including the national sample survey, indicates that, perhaps for family 
reasons, m a n y nurses, w h o are generally female, withdraw from the labour 
force. 

The assessment (supply or demand) of medical manpower has largely 
ignored the training in and practice of traditional systems of medicine and even 
homoeopathy. Since systems such as Ayurveda, Unani and Siddha have a long 
past as well as scientific backing, the Government of India has set up Central 
Councils for their development. Another council was set up for homoeopathy. 
A decision was also taken to retain practitioners of such systems on the staff of 
government-funded hospitals and dispensaries. However, w e have little 
information on the existing stock of such practitioners and on needs in this 
respect. Preliminary assessments indicate that Ayurveda practitioners alone 
might number around 120,000 (in 1978). Several colleges for degree-level 
education exist for all the above systems and data on output, wastage and 
attrition are only n o w beginning to be compiled. Very often, graduates of these 
systems are included in the omnibus educational category 'other graduates', 
though in the censuses they are picked up on the occupational distribution 
separately from allopathic medical practitioners. ' 
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C . Agricultural manpower 

Studies of agricultural m a n p o w e r , including veterinary doctors, are not as 
varied and detailed as those of medical or engineering manpower . The esti
mates of their supply have generally been worked out on the same methodol
ogy as for medical m a n p o w e r , but the rates of annual attrition have been 
generally lower. This has mainly been due to the fact that there has not been 
any significant migration of agricultural and veterinary degree-holders to West
ern countries such as the United Kingdom and the United States of America. 

O n the d e m a n d side, estimated requirements of agricultural manpower have 
generally been worked out on the basis of the requirements of different 
government-funded and government-supported programmes. It has also been 
assumed that there would not be any significant d e m a n d for agricultural 
graduates in the private sector outside agro-industries, even though in practice 
m a n y agricultural graduates have reverted to self-employment (farming) in the 
agriculturally advanced States. 

D . Teaching manpower 

A number of studies have also been organized to assess the requirements of 
trained teachers for the school system. Since in India there is no formal system 
of pedagogy in training for teachers with degree or post-degree level education, 
the training requirements are for those below that level. The most c o m m o n 
methodology for assessing such requirements has been based on 'desirable' or 
target teacher-pupil ratios. 

The methodology used for obtaining the supply of teachers has generally 
been uniform at the national and the State levels. Attrition rates of about 1 per 
cent per a n n u m have been used to correct for retirement and mortality, and no 
account has generally been taken of the migration of teachers between one 
State and another or overseas. It is, however, surprising to find that in none of 
the studies has any account been taken of the outward flow of teachers to other 
occupations, since teaching has not been a very prestigious occupation. Nor has 
it been considered necessary to correct for withdrawal of teachers from the 
labour force for personal or other reasons, and no labour-force participation 
rates have been used to balance the supply with the demand . Several surveys 
have indicated significant non-participation, which ought to have been studied 
in detail. 

T h e implicit assumption in assessing teaching-manpower requirements has 
been that once trained teachers become available, they alone will be appointed 
to teaching positions in the school system. In practice, however, teachers with 
long teaching experience but without any formal qualifications are often 
allowed to continue in service, and the trained teachers are sometimes m a d e to 
wait even for jobs as replacements. This partially explains the unemployment 
of the trained teachers in m a n y parts of the country, and indicates a need to 
study the recruitment practices of employers. 
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T h e distribution of teachers between urban and rural areas, as well as within 
different subject divisions, is also important for manpower planning. Analysis 
of teachers by sex is also required at the different levels of education and in 
m a n y parts of the country. However , the educational system has not yet 
perfected its machinery for the compilation and communication of data on 
enrolments, subjects and specific needs of different areas. Therefore, owing to 
the lack of disaggregated data, such exercises have not been carried out 
scientifically. Since education at primary, middle and secondary levels is almost 
entirely in the hands of the State Governments, and as teacher mobility is 
limited, it is for the State Governments to organize such detailed studies for 
manpower-planning purposes. Unfortunately, not m a n y such studies have 
been performed. 

E . Other manpower categories 

Only a few studies relating to other specific manpower categories have been 
m a d e . These include managerial manpower , commercial manpower and scien
tific and technical m a n p o w e r other than engineers and doctors. These have 
been largely based on establishing a direct relationship between requirements 
for these categories and total establishment, which is in turn related to invest
ment or value added. Alternatively, requirements are directly related to these 
economic variables. There are difficulties in defining such categories as 'mana
ger'. Since only a very small proportion of persons k n o w n as 'managers' have a 
managerial-degree qualification, and since most economic activity is still 
unorganized, such relationships do not help in educational decision-making. 

O n e of the main reasons for the lack of studies on the relatively less 
prestigious categories of manpower mentioned above has been a shortage of 
information on their current utilization patterns and disaggregation of data on 
both the supply and d e m a n d sides. T h e real difficulty lies in the utilization of 
such manpower studies in educational decision-making, since formally qual
ified people in these specialized levels of education are not confined to taking 
employment in a limited range of occupational groupings. It m a y be that these 
categories have a m u c h wider spread of occupations to m o v e into, and without 
an understanding of occupational structures and their evolution over time, such 
exercises m a y not be of m u c h practical use to the planners. The reasons w h y 
occupational structures have not been studied in detail in India lie mainly in the 
non-availability of comparable data even for the organized sector of the econ
o m y , the complexity of the economy, the continental dimensions of the coun
try, and the variety of the organizations and Governments to be catered for. 

III. Realization comparisons of selected manpower forecasts 

In this section w e shall refer to certain actual forecasts of manpower m a d e in 
India, both on the demand and the supply side. A s should be clear from earlier 
discussions, these forecasts have been m a d e as a rule for manpower formally 
trained and qualified through the regular educational system. A n attempt has 
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been made to show any variations between forecast and actual realities, when 
possible. 

A . Engineers 

The Third Five-Year Plan Document (1961), published by the Planning C o m 
mission, estimated the output and requirements of engineers, both degree- and 
diploma-holders, for the Second, Third and Fourth Five-Year Plans. These 
estimates were more or less based on the work done in the Working Group on 
Technical Education and Vocational Training, 1960, set up by the Planning 
Commission. The exercise was done in a disaggregated manner, for civil, 
mechanical, electrical, telecommunications engineering and other branches. 
Table 1, however, gives the overall position of engineering manpower. 

T A B L E 1. Estimated additional requirements and out-turns of engineering personnel (in 
thousands) 

Second Plan Third Plan Fourth Plan 

Category Requirement Out-turn Requirement Out-turn Requirement Out-turn 

Graduates 29 26 51 51 80 80 
Diploma-holders 56 32 100 82 125 127 

S O U R C E Third Five-Year Plan, Chapter 11 on personnel requirements and training programmes. 

The Fifth Five-Year Plan started in April 1974, and the final version of the 
plan was released in 1976. In this final version, no forecasts of manpower 
requirements were included. However, based on the exercises done earlier for 
the Steering Group on Manpower and the corresponding Working Group 
assisted by the I A M R , m a n y estimates were included in the draft Five-Year 
Plan (1974-79) released in 1974. This document contained the figures on the 
engineering-manpower stock given in Table 2. 

T A B L E 2. Stock of engineering degree- and diploma holders (in thousands) 

Date Degree-holders Diploma-holders Total 

Beginning of Fourth Five-Year 
Plan—December 1969 132 192 324 

December 1971 176 238 414 
December 1973 201 259 560 
December 1978 248 308 556 
December 1980 265 326 591 

N O T E Actual admissions as indicated in the plan document were (1972) for degree : 20 000 ; for diploma : 36 700. 
S O U R C E Draft Fifth Five-Year Plan, Vol. II, Chapter 12 on employment, manpower and labour welfare. 
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Corresponding requirements for engineers for different time-periods were also 
indicated, as shown in Table 3. 

T A B L E 3. Requirements of engineers 

Degree- Diploma-
Item Date holders holders Total 

Backlog of unemployed December 1972 22 832 59 847 82 679 
Estimated output 

during Fifth Plan 1974-1979 68 000 92 000 160 000 
Additional requirement 

during Fifth Plan 1974-1979 200 000 
Total requirement 

during Fifth Plan 1974-1979 • 600 000 

1. This is based on a growth rate of 5.5 per cent annually as envisaged in the Fifth Plan. 
S O U R C E As for Table 2. 

A s regards estimates of engineering-manpower requirements, the quantita
tive estimates were first m a d e for the Working Group on Technical Education 
and Vocational Training, 1960 and reported in the Third Plan document (Table 
1). Actual absorption in a particular plan period cannot be obtained from any 
time-series of data directly. However, an attempt can be m a d e to estimate 
actual absoption into the entire economy by the residual method of subtracting 
the estimated unemployment from the available stock figures. This can be tried 
for the Third Plan, where one can assume zero unemployment at the beginning 
of the Plan. This shows that against the requirement of 51,000 engineering 
graduates (Table 1), actual absorption was only 39,074. Similarly, against the 
requirement of 100,000 diploma-holders, actual absorption was 48,250. 

The discrepancies observed on both supply and demand sides indicate that 
the manpower-planners worked on the assumption of the opening of new 
engineering institutions or of the expansion of existing ones in a time-frame 
which went awry in practice. T o some extent, outputs were overestimated in 
the Second Plan document while perhaps they were underestimated in subse
quent years. A s regards the requirements, largely because the economy did not 
grow at the rate expected, there was less absorption of engineers than antici
pated. This was true even after including diversion of qualified engineers to 
self-employment in minor industries and other less challenging occupations 
relative to their qualifications. 

B . Medical manpower 

In respect of medical manpower also, there are a number of quantitative 
estimates—from both supply and demand sides—in the Five-Year Plan docu
ments. Medical education expanded fairly rapidly during the Second and Third 
Plan periods. In the Fourth Plan document, it was estimated that the stock of 
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doctors rose from an estimated 70,000 in 1960-61 to 86,000 in 1965-66, and to 
102,000 in 1968-69. It was also estimated that this stock would increase to 
138,000 by 1973-74. This document also estimated the stocks of para-medical 
personnel in different years (see Table 4). 

T A B L E 4. Estimated stocks of para-medical personnel 

Category 1965-66 1968-69 1973-74 

Nurses 
Auxiliary nurse midwives 
Health and sanitary inspectors 
Pharmacists 
Radiographers 
Laboratory technicians 

45 000 
22 000 
18 000 
48 000 

700 
2000 

61 000 
39 000 
20 000 
51 000 

1300 
3 200 

88 000 
54 000 
32 000 
66 000 

3000 
8600 

The draft Fifth Five-Year Plan contains material on both stocks and require
ments at various times (Table 5 gives some figures on doctors, and Table 6 on 
nurses). 
T A B L E 5. Stocks and requirements of allopathic doctors 

Year 
Intake 

capacity 

5 8002 

12 5002 

Requirement based on 
Stock normative approach1 

70 000 2 

138 0002 167 000 
170 000 185 000 

Doctor-population 
ratio expected 

1:5 200 
1:4 2002 

1:3 700 

1960-61 
1968-69 
1973-74 
1978-79 

1. This is a doctor-population ratio of 1:3 500 (Mudaiiar Committee, 1961). 
2. Report of Working Group on Medical Manpower , Annex II. 

T A B L E 6. Stocks and requirements of nurses in 1978-79 

Desirable stock based on nurse-inhabitants ratio of 1:5 000 
Stock actually available, based on available training facilities 
D e m a n d for nurses during Fifth Five-Year Plan (public sector only) 

130 000 
115 000 

35 000 

There are not many discrepancies in the figures for the stock of doctors or 
annual outputs. However, it m a y be pointed out that the estimated stock of 
medical doctors, as well as the stocks of nurses and other health workers, 
cannot be made to tally with the stocks indicated in the 1971 census tables on 
population by occupational levels. 

Unlike engineering manpower, it is not possible to determine the actual 
absorption of medical manpower by the economy other than by means of 
intensive sample surveys. The Employment Market Information network of 
the D G E T does collect employment data on medical personnel, but only for 
the organized sector. Therefore it under-represents the total employment 
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because of extensive private practice, largely in the urban areas. Though there 
are a number of professional councils such as the Medical Council, the Dental 
Council and the Nursing Council, their data do not throw enough light on 
absorption, since registration with these Councils has been often voluntary and 
their registers are not comprehensive. There is also the peculiar problem of 
judging the demand for medical doctors, in particular, with reference to 
people's capacity to pay for their services. T h e international agencies such as 
W H O have sometimes looked at the capacity of an economy to support 
medical manpower . In their recent survey entitled 'Physician and Nurse Migra
tion : Analysis and Policy Implications' it is stated that India's sustainable level 
of medical doctors was only 35,000 physicians in 1972, as compared with 
roughly 135,000 in stock, which means that there must have been a 'surplus' of 
between 80,000 and 100,000 physicians. However , Indian planners do not 
accept this kind of reverse calculation about the capacity to support the medical 
manpower or ability to pay for private care ; they prefer to view health cover as 
a m i n i m u m need, to be m a d e available to everyone. 

C . Scientists 

Scientific manpower in general includes chemists, physicists, geologists and 
other physical scientists and biologists, agronomists and related scientists. 
Estimated stock and outputs during the Fifth Plan period were shown separ
ately in the Draft Plan for these categories. T h e definition of scientists included 
B.Sc. degree-holders, about w h o m there has been some controversy over 
whether they ought to be considered so valuable as to require detailed m a n 
power planning. In fact, unemployment in scientific personnel has been ende
mic in the country since before the Second World W a r . It is n o w fairly clear 
that degree-holders in science have been displaced in the labour market by 
post-graduate degree-holders, due to falling standards in degree education and 
the effect of too m a n y degree-holders chasing too few jobs. 

D . Other categories 

A s mentioned earlier, some forecasts of other occupations, including pharma
cists, managers, and dentists were included in the documents for the Third, 
Fourth & Draft Fifth Plans. W e have tried to calculate out-turns for such 
manpower categories, without success, owing to lack of reliable data. There 
were also problems of definition, especially in regard to 'managerial person
nel'. T h e draft Fifth Plan stated that there are a variety of part-time and short-
time courses, as well as in-plant training arrangements in commercial 
businesses. O n the other hand, there is a wide range of managerial specializa
tions at various levels, and a lack of (disaggregated) data on requirements. For 
various such reasons, the draft Fifth Plan recommended a shift in emphasis 
from quantitative to qualitative aspects of manpower planning, and from 
national-level to State-level manpower planning for all manpower categories. 
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IV. Main findings and conclusion 

Though m a n p o w e r planning has been going on in India for three decades or 
more , detailed manpower forecasts have generally been confined to the pro
ducts of the technical education system, including those trained in engineering, 
medicine and agriculture. Exercises of various kinds using relationships 
between different sets of economic variables have been tried, particularly for 
engineering manpower . Though not equally detailed, exercises have also been 
conducted for other technical categories. F r o m published materials, however, 
w e did not find any detailed exercises relating planned growth rates in different 
industries with detailed occupational groupings or, in a second stage, relating 
occupational structures to the educational requirements except the one exer
cise of the D G E T , Ministry of Labour (1969). That exercise was neither widely 
disseminated nor did it greatly influence educational decision-making. T h e 
m a n p o w e r forecasts, from the operational angle, can therefore be assumed to 
have been m a d e generally on the basis of more direct relationships between 
highly-educated and technical personnel stock and the assessed needs of the 
economy, either sector by sector or in a global fashion. 

T h e main reason for concentrating manpower-planning efforts, at least in the 
sense of m a n p o w e r forecasts, perhaps lies in the need to conserve scarce 
resources in a very poor country such as India so as to ensure the availability of 
'crucial' categories of manpower through systematic planned efforts. T h e areas 
selected for these exercises involved high levels of educational efforts and costs 
to turn out the products needed by the economy. In general, where the total 
social costs of producing a m a n p o w e r category were relatively low, as is true in 
the case of plain degree-holders, it was not felt practicable to regulate the 
opening of n e w institutions or the expansion of existing ones. There are of 
course some smaller manpower categories that are both important and costly to 
produce, such as actuaries, chartered accountants, commercial pilots, company 
chartered secretaries, and nuclear physicists, for which detailed m a n p o w e r 
forecasts were not attempted by government agencies. S o m e of them are 
regulated by professional associations w h o see to it that the members passing 
out with the relevant professional qualification generally equal the perceived 
requirements of the market. 

W e have observed that wherever it was possible to compare m a n p o w e r 
forecasts with actual out-turns, there were quite substantial differences. W e 
have also found that the differences were generally on the side of overestima-
tions of demand for various categories compared with supply (except possibly 
for nurses). Part of the overestimation of demand was built into the system, in 
the sense that the estimated growth of the economy, either as a whole or sector 
by sector, was generally m u c h lower than the rates stipulated by the Plan 
programmes or supporting Working Groups. There m a y also have been some 
wishful thinking on the part of specialists associated with particular m a n p o w e r 
categories in an effort to improve their standing with the government. Another 
built-in difficulty has been the utilization of the so-called 'practical people' by 
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the real economy in favour of formally-trained and qualified personnel. In 
some cases, the very cost of the high-level personnel might have been a 
deterrent to their utilization. In fact, in none of the forecasts were pay-
expectations of trained personnel compared or matched with the capacity of 
the economy to pay. 

W e have not been able to examine high-level technical-manpower forecasts 
m a d e by individual State Governments in detail, owing to lack of data in terms 
both of conventional estimates of demand or supply of manpower , and of 
State-level patterns of utilization of these categories of manpower. There are in 
addition other inherent difficulties in the State-level projections, due to mobil
ity of high-level manpower from State to State and to heterogeneous develop
ment of facilities of training for such manpower . Though the Planning C o m m i s 
sion realized the importance of involving the State Governments in detailed 
manpower-planning exercises, and also started giving them financial assistance 
from 1972-73 onwards, it has not improved the position very m u c h . In any 
case, it was hardly expected of the State Governments that they would be able 
to produce employment-demand estimates based on rates of growth of differ
ent sectors of their economy, together with estimates of their occupational 
structure and the consequent translation of economic growth objectives into 
manpower requirements. 

It is well known that educational development in India, especially liberal 
education, beginning in the nineteenth century, has not necessarily followed 
the economy's assessments of educated manpower as a whole. Since know
ledge was regarded as good per se, and since the products of the liberal 
education introduced by the British did not necessarily follow or ape the British 
modes of living and many of them participated in the liberation struggle, there 
was no hatred directed towards them. However, various reformers have tried 
their hands at reforming the higher-education system, but without very signifi
cant results. Efforts to vocationalize and m a k e education job-oriented have 
often been discussed, but without any significant effect on educational deci
sion-making. Lack of manpower planning in the liberal arts, science and 
commerce also points to the fact that the country's leaders have implicitly 
accepted the 'social demand' approach to the provision of educational facili
ties. It was perhaps felt that provision of liberal education is an essential safety-
valve as a means of upward social movement in a highly-structured society such 
as India, where a degree has c o m m a n d e d social prestige since the British days. 

The most massive effort at educational development, namely that m a d e by 
the Education Commission (1964-66), provided estimates of likely require
ments of matriculates and above by industry groups. The exercise was not, 
however, done in two stages through occupational patterns. The Education 
Commission recommended that the expansion of higher-educational facilities 
should be planned broadly on the basis of general trends regarding manpower 
needs and employment opportunities. It also stated that there was no escape 
from broadly linking total enrolments in higher education to manpower needs 
and from bridging the gap between these enrolments and the demand for 
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higher education by adopting a system of selective admissions. In practice, 
however, these recommendations have not really affected the expansion of 
liberal arts/science/commerce/law colleges by the State Governments, some
times even without the formal approval of the Central Government and the 
Planning Commission. 

The private costs of education have remained low for most courses except 
the few regulated by Government or professional associations. This seems to 
encourage more and more people to opt for higher education in the absence of 
'suitable' employment at the end of 10 or even 12 years of schooling. W e have 
seen that, in the entire manpower-planning effort, nothing concrete has been 
achieved in terms of balancing the supply and demand for intermediate m a n 
power, whether they are referred to as technicians, craftsmen, service workers 
or otherwise. The Planning Commission did certainly realize the importance of 
this work for intermediate manpower , but whatever has been attempted has 
not had any significant impact on the policy-making of either education or 
training institutions. In fact, there is a shortage of data on both the supply and 
the utilization pattern of the intermediate manpower categories. 

Even in regard to the translation of occupational requirements into 
educational requirements, as attempted by the D G E T in one of their studies, it 
is difficult to say that the massive effort which went into it had any impact on 
decision-making. The estimates of rates of economic growth sector by sector 
and productivity growth, which led to very high estimates of growth in non-
agricultural employment from 50.1 million to 61.8 million in 1973-74 and 91.5 
million in 1978-79, were found to be unrealistic. Looking back on these overall 
estimates, one can only comment that they were highly optimistic and that 
there was not a chance, even in 1969, of their coming true. It must, however, 
be said to the credit of the study that it followed the standard manpower-
forecasting approach and methodology, and that the key assumptions regard
ing economic growth and labour productivity were taken from the Planning 
Commission's o w n papers. The study also distinguished itself by giving most of 
the methodological details for working out the forecasts. 

Taking note of all the types of manpower forecasts, it m a y be said that 
manpower-planning efforts have generally continued to focus primarily on 
efficiency and economic growth. Most of them in fact did not even examine the 
possibility that a fraction of the graduates might not actually participate in 
economic activity. They also did not go into the question of which specific 
social or economic group needed special attention for obtaining a fair share of 
employment. Neither did they stipulate whether any social group expressed a 
greater demand for higher education than others. In fact w e have not seen 
m a n y disaggregated data capable of indicating such interest on the part of 
manpower-planners. 

Most of the manpower forecasts on the demand side have been concerned 
with wage employment in the better-organized and the non-agricultural sector 
of the economy. Quantitative manpower forecasts about requirements of 
different types of skills for agricultural and allied activities were hardly ever 
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attempted. Looking at the need for agricultural graduates alone did not really 
signify m u c h in terms of coverage of the dominant activity of India. 

W e have also found that except for the first few reports to the Committees 
on Engineering, Medical and Agricultural Personnel, which all recommended 
large-scale expansion of educational facilities in those areas, subsequent efforts 
did not affect educational-policy decisions on expansion, maintenance or 
reduction of educational facilities. The manpower plans as a whole either did 
not or could not examine the social and occupational mobility of the popula
tion. Lack of reliable data on occupational structures was a considerable 
handicap in this regard. 

The evolution of occupational structures between 1961 and 1971 generally 
supports those theorists of manpower planning w h o predict a proportionate 
increase in the numbers of people engaged in scientific, technical, administra
tive, managerial and other relatively high-level tasks as a natural part of the 
process of economic development. Detailed results at lower than 1-digit level 
also generally support the views of those manpower-forecasters w h o expect a 
shift towards relatively m o r e complex and educated manpower . That this need 
not have happened only on account of economic forces is, however, neglected 
sometimes. O u r data do not enable us to definitely prove the impact of extra 
supplies of manpower on the occupational upgrading, but there is some evid
ence of it nevertheless. 

Changes in occupational structures can be judged either with reference to 
non-agricultural employment in a predominantly agricultural country such as 
India, or with reference to the total work-force. A s w e have observed, there 
are serious difficulties in taking account of seasonal, part-time and subsidiary 
work, for both males and females. The agricultural labour force definitely 
contains reserves of m a n p o w e r which might shift to non-agricultural activities if 
the rates of economic growth were faster than those observed. Since d e m o 
graphic forces of growth are still very powerful in India, and since the labour 
force more or less follows the growth of the population, comparison of the 
growth of scientific, technical, administrative and managerial categories as a 
proportion of the total labour force m a y not indicate the progress of indus
trialization and modernization of the economy. However , w e m a y have to 
await detailed 1981 Census results before coming to any definitive conclusion 
about the exact quantitative changes in the occupational patterns or in the 
absolute numbers in different occupations. 

That manpower forecasting for relatively higher levels of manpower con
tinues to be considered very important in India is beyond doubt. The pressures 
from various organizations, State Governments and even Central Government 
departments and professional associations m a k e it certain that broad estimates 
of manpower supplies and corresponding demands for limited categories of 
manpower will continue to be m a d e . It is also likely that most of these efforts 
will be directed towards those categories of educated m a n p o w e r that are very 
costly to produce or shortages of which could create significant problems for 
the Government or large modern industries. Since the Government and the 
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public-sector undertakings dominate the modern sector of economy, and since 
most salaried jobs are found with them, it is still necessary for manpower 
planners to build up their data-base and analytical tools to satisfy the demands 
from various agencies to work out quantitative estimates of both supply and 
demand of typical categories of manpower in the context of the experience 
gained by them over the last three decades. 
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I. Survey of forecasting methods used 

A . Introduction 

M a n p o w e r forecasting has long been regarded as a necessity in the Ivory Coast 
and has underlain all efforts to develop a fuller understanding, both qualitative 
and quantitative, of the structure of employment in the country. In 1981 
education and training accounted for 45.7 per cent of total current government 
expenditure in the Ivory Coast, while capital spending has been multiplied by 
5.4 in 6 years. It is hard to see h o w educational spending could be pushed 
beyond its present levels, yet the objectives set for the educational system 
(universal schooling, longer basic-education course) still look far off. Limited 
financial resources m a k e it essential to seek to deploy h u m a n and material 
resources as rationally as possible, and likewise to plan for the training and 
utilization of the country's h u m a n resources. The guiding principle behind our 
educational and training policies is to m a k e 'education serve development', in 
other words it is expected to satisfy both the needs of the population and those 
created by the country's economic development. 

Time , moreover, is a decisive factor in education and training. Educational 
policies and changes take years to bear fruit. So the time factor must be taken 
into account in seeking to adjust training to employment, and this involves 
forecasting. M a n p o w e r forecasting to match educational output to the labour 
market has grown out of these considerations. This has necessitated the 
establishment of a coherent system for the collection and processing of data on 
employment and training, the foundations of which were laid some fifteen 
years ago. Since then, methods have evolved, and forecasting has grown more 
detailed and reliable as basic data have become more abundant and with the 
building of coherent statistical series. 
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B . Data 

In 1968 there were two main sources of information on salaried or modern-
sector employment : (a) periodic payroll returns submitted by enterprises in the 
modern sector to the Office of M a n p o w e r (Ministry of Labour) ; and (b) a one-
off survey of the modern sector conducted at the request of the Ministry of 
Planning and entitled 'the physiognomy of employment'. 

For each enterprise, the periodic payroll returns contained details of salaried 
personnel by nationality, sex and occupational category. The resulting statistics 
were published annually. These returns were incomplete, however, as m a n y 
enterprises failed to report to the Ministry of Labour on time. 

T h e survey of the structure of employment yielded more detailed informa
tion on jobs, and in particular on each salaried employee's occupation. 
However , this did not include all enterprises and represented only a partial 
solution to the problem of data on employment. 

In 1968 it was decided to seek and collect additional data on a systematic 
basis. A first survey was carried out on 'career trajectories'; this provided a 
basis for updating data on the structure of employment and for a more detailed 
analysis of their content, as well as information concerning the age-structure of 
the workforce and job mobility. 

T h e first manpower survey was conducted in 1971, to be repeated at 5-yearly 
intervals. This survey was designed to cover all enterprises in the modern 
sector, gathering as detailed information as possible about the work of the 
enterprise and its work force (age, sex, nationality, occupation, occupational 
category, education and training, seniority, wage or salary). This 5-yearly 
survey was repeated in 1973-74 and in 1979 as part of the preparatory work for 
the Development Plan, and it n o w serves as a basis for employment forecasting 
in the modern sector of the economy. Information on salaried employees in 
each enterprise and their classification by nationality, sex and occupational 
category is updated annually by administrative means. 

Advantage was also taken of the new Ivory Coast accounting rules intro
duced in 1973 to add a section on 'employment' to the statement of accounts 
that all enterprises are obliged to submit to the Finance authorities. This 
provides satisfactory 'coverage' of the modern sector, with the exception of 
financial institutions, which are not bound by national accounting rules. 

In addition to these private-sector data gathered by means of survey or 
through administrative channels, public-sector data are obtained directly from 
the Civil Service personnel files. Re-coding these records yields similar 
information to that obtained on private-sector employees from the manpower 
survey. The manpower-forecasting unit analyses these files methodically each 
year. 

T h e private- and public-sector files are merged to produce a single annually-
updated employees file. Available statistical data on workforce size and job-
structure are then supplemented by other studies concerned with job content 
and job mobility. 

212 



Forecasts of skilled-manpower needs in the Ivory Coast: 
an evaluation of methods and results 

A study of vocational qualifications has been undertaken and should grad
ually cover all the different occupational groups. So far, it has analysed jobs in 
the textiles, construction and public works, mechanical and electrical engineer
ing and services sectors. It involves a detailed description of jobs which serves 
in the planning of suitable training programmes, identifies patterns of access to 
jobs and, lastly, contributes to the gradual drafting of a job-nomenclature to fit 
the actual situation in the country. This approach has been further sup
plemented by a study specifically concerned with job mobility, taking a sample 
of employees. This is chiefly intended to contribute to the formulation of valid 
working hypotheses on mobility for use in forecasting m a n p o w e r needs. 

Most of the Ivory Coast's working population is engaged in the informal 
sector of the economy, in agriculture particularly. This is also the sector about 
which least is k n o w n . Conventional methods of investigation tend to be ill-
adapted to the collection of statistics in a sector practically devoid of any form 
of administrative superstructure. Certain facts and figures m a y be gleaned, 
however, from the 1975 national population census, from the agricultural 
census conducted contemporaneously (which in fact also dealt with non-
agricultural activities in rural areas), and lastly from specific surveys aimed at 
this sector. 

A m o n g these it is worth mentioning the census of activities in urban areas, 
conducted by the Planning Ministry in 1976 and covering towns of 10,000 
inhabitants and over. F r o m this census it was possible to estimate the total 
number of jobs in this sector and their distribution by region and type of 
activity, together with details of the status and educational background of 
employers and employees. A parallel census of rural artisans was conducted by 
the National Office for Vocational Training, which was aimed at obtaining 
information about the number of artisans in each region and the nature of their 
activity, with a view to developing appropriate training schemes. 

Taken together, these data provided by the agricultural, urban and rural 
artisans censuses yield a picture of employment in the informal sector, while 
data concerning the working population supplied by the general population 
census serve as an overall framework within which to m a k e any necessary 
adjustments. H o w e v e r , attention is drawn to the specific character of these 
surveys and to disparities in the results obtained. A coherent system of data-
gathering in this sector still remains to be set up. 

Turning n o w to data on education and training, each of the ministries with 
prime responsibility for these areas produces annual statistics. However , it has 
been found necessary to remedy gaps found in these figures. There was for 
instance no mention of all the different training courses run either by private 
bodies or by ministries other than the education ministries. Further, statistics 
were presented in a form that hindered analysis of movements inside the 
training system and therefore of the system's current and foreseeable 'output'. 

T o remedy these shortcomings, and bearing in mind h o w small the training 
system is, it was decided to trace individually each pupil and student under
going training designed to lead to a job, i.e., technical schooling, vocational 
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training, higher education. This approach covers the entire public sector 
(regardless of ministry responsible)1 and in the private sector both training 
establishments (commercial mainly) and on-the-job training. Pupils and stu
dents are given individual identification numbers and are subject to an annual 
census ; this makes it possible to trace their movements in terms of streams and 
levels, to monitor the results of the system (promotion, repeated years, wast
age) and transfers from one structure or stream to another, and hence all the 
different movements that affect the output of the system at each level. 

It is thus possible to forecast the number of pupils and students leaving the 
training system, the figure being matched subsequently with m a n p o w e r -
requirement forecasts in the form of a projected training-employment balance 
sheet, which is the final phase of the forecasting process. 

C . Employment forecasting 

Employment forecasting has passed through three major phases : 
(a) the first corresponds to the period prior to the m a n p o w e r survey (pre-

1971); 
(b) the second took as its basis the results of the m a n p o w e r survey, and gave 

rise to a series of manual projections (1975-80) ; 
(c) in the third, work started on feeding the forecasting model into the c o m p u 

ter ; this was initiated in 1977 and became fully operational in 1982. 
Over the course of these three phases it has gradually become possible to 
incorporate increasingly abundant and detailed employment figures into the 
forecasting model; this in turn has become increasingly complex, although still 
complying with the underlying principles formulated at the start of the pro
g r a m m e . Indeed, m a n p o w e r resources clearly cannot be planned on the basis 
of employer's forecasts, which tend to be unreliable even in the short run, as 
few enterprises are in possession of all information required. A n d the gap 
between announced needs and jobs actually created is frequently very substan
tial. It was therefore decided to rely on economic forecasts, supplemented by 
actual experience of shifting patterns of employment (gained by means of 
surveys) in order to translate them into employment forecasts. T h e overall 
economic framework chosen for this purpose was the five-year development 
plan. 

It needs to be borne in mind, however, that owing to the inadequacy of data 
relating to the informal sector of the economy, forecasts in that area will of 
necessity be global in character. It is only possible, at present, to m a k e detailed 
employment forecasts according to branch, occupation and level of qualifica
tion, for the modern sector. This is the forecasts' major shortcoming, and it will 
be necessary to bear in mind that the rest of this section on employment 
forecasting refers to the modern sector. 

1. Approximately twenty ministries run training schemes of their o w n . 
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T h e first manpower-forecasting work formed part of the 1971-75 five-year 
development planning process. Between 1968 and 1969 this involved: 
(a) determining a valid turnover rate for the secondary, services and civil 

service sectors ; 
(b) establishing weighted ratios based on size of enterprise for the base year, 

1969; 
(c) estimating expected changes in the structure of employment for the final 

years of the 1971-75 plan. 
This initial w o r k served as a basis for deriving a m a n p o w e r forecast by type and 
by occupational category. Viewed in a general planning context, these results 
appear quite respectable. T h e picture changes w h e n it comes to programming, 
however, where these results are less useful since one cannot be certain of 
converting labour-recruitment needs into training needs. 

A n e w stage was reached in 1969-70 with the projection of m a n p o w e r needs 
by occupation and occupational category, making it possible to p r o g r a m m e 
training. There being no regular, detailed data on employment at the time, the 
following were used : 
(a) data supplied by the M a n p o w e r Office (periodic labour returns), which 

used to be published annually and provided information on the n u m b e r of 
jobs by branch of the economy and a breakdown by occupational category, 
sex and nationality ; 

(b) results of the survey on the 'structure of employment', which yielded 
information on the distribution of employees by occupation and 
occupational category ; 

(c) results of the 'career trajectory', which provided details on labour 
turnover. 

In the absence of fuller information a n u m b e r of assumptions regarding the 
evolution of employment structures were m a d e on the basis of international 
comparisons, using data relating to the Mediterranean countries covered in an 
O E C D study. 

Following this, a complete system of employment-related information was 
gradually set up, and this has served as a basis for subsequent forecasting. 

In forecasting the number of jobs to be created two methods have been used 
in conjunction : 
1. K n o w n projects offering a decent likelihood of being implemented were 

amalgamated. Feasibility studies are furnishing increasingly reliable 
information concerning the use of h u m a n resources in a given project. 
W h e n dealing with a collection of projects, practically all of them compet
ing with each other for implementation, h o w m a n y and which will ulti
mately be implemented depends on the overall availability of finance, 
private and public, national and international. A margin of uncertainy has 
to be allowed for in estimating this availability, since this will depend on 
relative import/export price trends, international confidence in the future 
of the Ivory Coast, the entrepreneurial spirit of the population, etc. 

T h e overall framework is the five-year plan. A host of micro- and 
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macro-calculations show that it would be possible to implement all the 
projects, even if none is certain to be executed. There is no getting round 
this ambiguity, which stems from the fact that the Plan itself is a develop
ment project; one can only try to attenuate the risks inherent in this 
approach by continually updating calculations and progressively including 
fresh data. 

2. A s the Ivory Coast economy expands, projects recorded by the Administra
tion account for a diminishing proportion of future growth in output and 
employment. It is therefore necessary to produce estimates based on semi-
global economic projections. Activities are aggregated in order to obtain 
homogeneous sectors in which output is determined by one or m o r e 
variables whose behaviour can either be forecast with sufficient reliability 
or else fixed normatively. 

This approach is based on ratios, correlations and technical coefficients, 
and it obviously depends on the quality of the information available. 
Further, each time it is necessary not to pursue a trend but to rectify it, by 
setting a normative target, the outcome will depend on the effectiveness of 
the policy adopted. For example, the future of the timber-processing 
industry is bound up with the success of the policy of protecting the 
nation's forests and of exploiting the corresponding natural resources 
rationally by a more integrated processing in the Ivory Coast. 

The total number of jobs created in the periods under consideration will thus 
depend on whether or not projects are actually implemented, on the achieve
ment of the expected rate of growth and on labour productivity trends. 

D . Translating the volume of jobs created into manpower requirements 

It is not enough merely to estimate the volume of jobs, even w h e n estimates 
are disaggregated sector by sector. W h a t is needed, in planning h u m a n 
resources to match the educational system's output to m a n p o w e r require
ments, is to analyse jobs and to translate them into qualification levels and 
types of training. 

Job-studies (manpower surveys mainly) have yielded fairly detailed informa
tion on the existing (and changing) pattern of jobs in the different sectors of the 
national economy. Using information on the occupation, level of education 
and training, occupational category and age of each employee, the following 
course was adopted : 
1. First, an estimate was m a d e of manpower requirements attributable to the 

creation of n e w jobs, based on the job-structure identified by the m a n 
power survey for the initial year of projections. Changes in these structures 
during the period considered were forecast in the light of observed past 
patterns,1 together with data relating to more developed countries, which 
are regarded as being 'in advance' of the Ivory Coast in this respect. 

1. The Ivory Coast n o w possesses homogeneous series of sufficient length (over 10 years) to 
permit this kind of analysis. 
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Employment structures observed in the most modern enterprises in the 
branches under consideration in the Ivory Coast were also taken into 
account. 

2. Concerning needs attributable to turnover of workers currently employed, 
both retirements and deaths were taken into account. These needs were 
calculated on the basis of the employees' age-distribution as observed, 
bearing in mind that the legal retirement age is 58. 

3. D e m a n d created by the transfer of jobs to Ivory Coast nationals was 
deliberately ignored, even though the necessary data concerning the 
nationality of workers was available. However , it is not possible to esti
mate needs as long as precise targets in this respect remain to be set. 
Nevertheless, the computerized version of the model does allow for the 
possibility of treating the different national groups separately (Ivorians, 
other Africans, non-Africans), in order to test the consequences of several 
different strategies for employment and training. 

E . F r o m manpower needs to training needs 

T h e overall manpower needs thus identified are not the same as training needs. 
Unskilled jobs, which are the most numerous, are open to people with no prior 
training. Skilled jobs, meanwhile, are only partly filled by the training system ; 
some people already employed manage to m o v e from one category to a higher 
grade through internal promotion, and a good m a n y skilled and supervisory-
grade jobs are filled in this w a y . Allowance was m a d e for this factor, the 
computation of 'training needs' being restricted to those jobs that are supposed 
to be filled by the initial training system. These will therefore differ materially 
from manpower needs. 

Setting up this data-gathering and forecasting system has necessitated a sub
stantial investment in human resources: this process is intended to m a k e a 
permanent contribution to decision-making and guidance for the training sys
tem, and it therefore requires a permanent national team to operate it. It was 
decided to avoid the easier, though ultimately less effective, solution of 
systematically calling in outside bodies (experts, bilateral and multilateral aid-
donor agencies) to carry out specific studies to solve an immediate problem but 
which m a k e no provision for the necessary follow-up procedures. 

The national teams were thus built up gradually, and the data-gathering 
system grew in step; forecasting progressively become more complex as the 
number of people responsible for running it increased and their training 
improved. Material resources followed the same path. Initially, data-proces
sing was sub-contracted out to the 'Office Central de Mécanographie' (central 
data-processing bureau) or to other outside computer firms. Gradually, 
though, the increasing workload m a d e it necessary for the national bureau for 
vocational training to acquire a computer of its o w n to handle its data. 
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II. Assumptions underlying the 1976-90 projections 

This whole study is intended to compare employment forecasts with actual 
outcomes, and will therefore refer to forecasts based on the findings of the 1974 
manpower survey which covered the periods 1976-80, 1981-85 and 1986-90. In 
the following section these will be compared with 1979 figures, obtained at the 
time of the most recent manpower survey. In this section some of the assump
tions underlying the forecasts are discussed. 

A . Assumptions concerning the volume and structure of employment 

There were 374,330 employees in the modern sector in 1976, 64,300 of them in 
agriculture and food-processing, 98,400 in manufacturing, and 211,630 in the 
tertiary sector. The Planning Ministry's national-growth forecasts were taken 
as a basis for estimating the volume of jobs in 1980, 1985 and 1990, allowing for 
certain productivity-trend assumptions. These assumptions were based chiefly 

T A B L E 1. Forecast growth of employment in the modern sector 

Sector 

Agriculture, stockbreeding 
Forestry 
Fishing 

Total, primary 

Agro-alimentary industries 
Textiles and leather 
Timber 
Chemicals, para-chemicals 
Metals, engineering, electricity 
Miscellaneous industries 
Water, power 
Quarries, building materials 
Building and public works 

Total, secondary 

Transport and communications 
Letting and management of buildings 
Other services 
Commerce 
Financial institutions 
Domestic service 
Central government 
Research institutions 
Private administrations 

Total, tertiary 

Grand total 

1976 

42 000 
20 000 

2 300 

64 300 

16 200 
11 800 
11000 

4 500 
9 300 
1 800 
3 300 
2 500 

38 000 

98 400 

52 280 
700 

8 800 
28 890 

3 410 
42 040 
70 690 

3 980 
840 

211 630 

374 330 

1980 

49 600 
20 000 

3000 

72 600 

21500 
15 900 
12 000 
5 300 

12 500 
2 100 
5000 
2 500 

124 800 

124 800 

64 000 
1 000 

11 100 
38 000 
4400 

51300 
93 000 

4 800 
1000 

268 600 

466 000 

1985 

60 300 
18 000 
4000 

82 300 

30 000 
20 300 
15 300 

6 800 
16 700 
2 700 
6400 
3 400 

161 400 

161 400 

81500 
1500 

14 500 
51000 
6000 

65 500 
131000 

6 200 
1300 

358 500 

602 200 

1990 

73 400 
16 000 
5 300 

94 700 

40 000 
25 900 
19 500 

8 700 
22 400 

8 400 
8 100 
4 700 

212 200 

212 200 

103 600 
2000 

19 000 
68 000 

8000 
83 500 

183 000 
7900 
1700 

476 700 

783 600 
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on an employment/output elasticity rate derived from existing employment and 
output statistics. Table 1 indicates the forecast size of the labour force by 
economic sector for the years in question. 

Assumptions regarding trends in the structure of employment are given in 
summary form in Table 2 (page 220). In practice, there are disaggregated by 
main occupational group (11 in all) for each sector of the economy. 

The employment structures observed in 1974 were taken as the starting-point 
after allowing for changes since 1971, for data relating to other countries more 
advanced than the Ivory Coast, and for an examination of the structures of 
certain key employers in each branch. Also taken into consideration was the 
expected development of sub-sectors making up the branch. 

Trend forecasts are not merely projections of past patterns. School-leavers 
will be putting increasingly heavy pressure on the training system in the coming 
years, inevitably raising the level of manpower qualifications at recruitment. 
T h e consequences of this will gradually work through to employment struc
tures. It was therefore reckoned that supervisory-grade and skilled jobs could 
be expected to increase in the years to come , and that middle-rank supervisory 
jobs would start to m a k e good their current deficit. 

It needs to be borne in mind, however, that: 
1. In the case of agriculture, these figures cover the big modern plantations 

only. The employment structures found in the State companies were taken 
as the point of reference. Data concerning the private sector also included 
a large number of small farms employing unskilled labour and substantially 
different in structure from those in the modern sector. It was not thought 
necessary to m a k e detailed assumptions on already dubious evidence, and 
the same structures have been maintained for each of the horizons studied. 

2. In the civil service and education, in the absence of reliable data on earlier 
years, the structures found in 1974 were used throughout. 

3. Concerning research institutes, it is important to point out that in the Ivory 
Coast most of these are engaged in agronomic research, which accounts for 
the high proportion of unskilled labour, their employment structures being 
very m u c h akin to those found in the agricultural sector. Here, the employ
ment structures found in 1973 were projected unchanged. M o r e recent 
information indicates a slightly less skilled structure. 

In keeping with the general assumption underpinning our forecasts for all 
sectors of the economy, namely a rising level of manpower qualifications, 
priority was accorded to those sources of information that pointed in the 
direction of the forecast trend, regardless of downturns which were presumed 
to be either short-term or attributable to data-gathering methods. 

B . T h e transfer of jobs to Ivory Coast nationals 

A substantial proportion of jobs in the Ivory Coast's modern sector are held by 
non-nationals. T h e figures for 1971 were: Ivory Coast nationals 47.9 per cent, 
non-Ivory Coast Africans 45.5 per cent, non-Africans 6.6 per cent. 
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The transfer of jobs to Ivory Coast nationals is under way, however, the 
percentage of jobs being held by them rising to 50 per cent in 1974 and to 67 per 
cent in 1979. But the rate of increase varies according to level of qualification 
and is occurring at the expense of non-Africans in the highest categories, and of 
non-Ivory Coast Africans in the less skilled ones. 

The transfer of jobs to Ivory Coast nationals is having direct effects on 
manpower needs; depending on the rate at which this takes place it will 
quantitatively determine the volume of these needs, while qualitatively it will 
affect their structure in terms of categories and occupations. This transfer is not 
taking place on a one-for-one basis, one foreigner being replaced by one Ivory 
Coast national ; quite frequently it is accompanied by a reorganization of work 
and a redistribution of functions. 

It is possible, on the basis of available data, to m a k e a number of assump
tions on this subject and to review likely consequences on manpower needs. 
This has not been done to date. However, it will soon be possible to introduce 
this additional factor into projections, once the forecasting model has been 
fully computerized. 

C . Assumptions regarding mobility 

1. Promotion 
Information concerning mobility between sectors, occupations and categories 
was not available at the time of preparation of employment forecasts based on 
the 1974 m a n p o w e r survey. A n y detailed assumptions formulated would have 
been too arbitrary in the absence of data, and bearing in mind the links 
between occupational and sectoral mobility it would have been necessary to 
build a branch-by-branch matrix, further complicating the exercise. 

II would have been implausible, however, to m a k e no allowance for p r o m o 
tion in a long-term forecasting exercise, and therefore an overall rate of 
mobility between categories was fixed at 2.5 per cent. It was then assumed that 
the volume of transfers from one category to the one immediately above is 
proportional to the volume of the latter, i.e., a constant proportion of vacant 
jobs is filled through promotion. Relating mobility to total employment by 
occupational level gives the following rates of promotion : 
—executive to managerial grade : 2.6 per cent of executives ; 
—supervisory to executive grade: 5.3 per cent of supervision ; 
—skilled to supervisory grade : 2.0 per cent of skilled workers ; 
—unskilled to skilled : 2.5 per cent of unskilled workers. 

2. Mortality and retirement 
There are few direct data available concerning mortality rates among workers. 
However , the manpower survey does furnish figures on the employee age-
structure. 

The Ivory Coast having taken its first population census in 1975, neither its 
findings nor those of subsequent follow-up surveys were available for the 
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manpower forecasting exercise. It was therefore necessary to borrow a table 
from Sully Ledermann's book Nouvelles tables-type de mortalité ( N e w standard 
mortality tables). This table was adapted to the Ivory Coast's employee 
population by the Planning Ministry and the O R S T O M (French Overseas 
Office for Scientific and Technical Research). 

Finally, in the absence of data on retirement, it was assumed that all 
employees retire at the legal retirement age of 58. 

III. Forecasts and actual results 

Because the forecasts concerned the modern sector of the economy, it is in this 
sector that comparisons will be m a d e with the actual out-turn. 

A . The number of jobs in the modern sector 

Comparison of forecasts m a d e for 1980 (on the basis of 1974 data) with the 
actual situation in that year (based on 1979 data) reveals a fair degree of 
correspondence between the two. Forecasts put the total volume of jobs in this 
sector at 466,000, whereas the final out-turn figure in 1980 was 428,000. 

The following points were noted : 
1. In agriculture, forecasts slightly overestimated the actual figure, although 

by only a narrow margin. 
2. In manufacturing the two figures were very close overall. There were 

disparities, however, in the timber, construction and textile industries, as 
well as in stone-quarrying and construction materials. In the timber indus
try, a moderate increase in employees was forecast, the growth of on-site 
lumber processing offsetting the decline in employment in forestry proper. 
In actual fact, employment declined considerably throughout the industry. 
Textiles, meanwhile, expanded less rapidly than expected. O n the other 
hand, the development of the construction industry surpassed the most 
optimistic estimates, employing 2,000 m o r e people than initially forecast, 
dragging in their wake the stone-quarrying and construction materials 
branch, which also exceeded expectations. 

3. In the tertiary sector actual employment figures were very m u c h as forecast 
in trade and services, while the number of jobs created by financial 
institutions was greater than forecast. In the private administrative sector, 
the gap between forecasts and actual figures was chiefly attributable to 
poor coverage of the branch at the time of the 1974 m a n p o w e r survey, 
which induced an error of judgement in forecasting. The largest gap 
occurred in transport, where all road haulage was included in the modern 
sector at the time of forecasting. In 1980, however, small hauliers w h o did 
not meet the criteria fixed for the modern sector (turnover rates and 
compliance with legal book-keeping practice) were excluded from this 
sector, and the drop in employment figures here is thus chiefly due to these 
changes. 
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It will thus be seen that, over a five-year period, overall employment forecasts 
for each branch of activity turned out fairly close to actual figures. 

Subsequent work, however, has shown that the discrepancies widen substan
tially over the longer term. According to our latest forecasts, modern-sector 
employment trends are likely to be considerably less favourable than was 
thought some years ago. O n the most optimistic assumption, even allowing for 
the repercussions of oil production, the modern sector will offer only 517,400 
jobs in 1985 (compared with an initial forecast of 602,200), and 656,400 in 1990 
(compared with 783,600). 

B . The structure of employment 

Overall, throughout the private modern sector as a whole, between 1971 and 
1979 (i) the proportion of middle-rank executive jobs (supervisory and execu
tive), rose, while the relative proportion of management jobs declined as 
enterprises grew in size; (ii) the percentage of unskilled workers declined 
throughout the period ; and (iii) the percentage of skilled workers (blue- and 
white-collar) also gradually declined. 

Comparison of forecast employment structures by sector of activity for 1980 
with the actual situation in 1980 as reconstituted on the basis of the 1979 
m a n p o w e r survey makes it possible to pinpoint the discrepancies. Forecasts 
had predicted a rise in the proportion of supervisory and executive-grade 
personnel compared with the situation in 1974, albeit with a drop in the 
proportion of managers. A m o n g executants, it was forecast that rising levels of 
qualification would be reflected in an increase in the percentage of skilled jobs 
at the expense of unskilled ones. 

Actual figures did bear out forecast trends for supervisory and executive 
personnel, and indeed exceeded forecasts in the case of executives. However , 
supervisory-grade jobs, while increasing, did so less rapidly than expected. 
A m o n g executants, the expected rise in the level of qualifications did not 
occur; in fact the proportion of skilled workers actually declined. Observation 
of past trends did suggest this, but forecasters had reckoned that the abundant 
output of the training system at this level, and changing employment struc
tures, would produce beneficial effects. 

Lastly, the three sectors of activity behaved differently. T h e modern primary 
sector, even in the restrictive sense of the term employed here, did not adopt 
the employment structures found in the big industrial plantations, and its 
output still relies mainly on abundant unskilled labour. 

T h e manufacturing sector witnessed a rapid increase in middle-rank and 
senior supervisory and executive jobs. T h e size of enterprises grew rapidly, and 
the percentage of managerial personnel shrank more quickly than anticipated. 
O n the other hand, there was little change a m o n g executants, and the organiza
tion of production still relies on 75 per cent unskilled labour, with the propor
tion of skilled workers declining rather than rising. 

In the tertiary sector, on the other hand, the structure of qualifications is 
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undergoing far-reaching change, not only with the strengthening of the super
visory and executive grades, which is happening more quickly than anticipated, 
but also owing to upward changes in the level of qualification of executants. 
However, this is due essentially to the 'transport and communications' branch 
from which a large number of small road-haulage contractors were eliminated 
in 1980, having been included in 1974 and thus taken into account in the 
forecasts. Most of the workers in these small firms belonged in the unskilled 
category. Changes in the structure of qualifications in this branch are therefore 
largely due to changes in the scope of the survey. 

C . M a n p o w e r needs and training needs 

Using 1979 manpower survey data, and thus on the basis of the adjusted 1980 
situation, a fresh set of forecasts was m a d e in the light of the economic 
prospects announced in the 1981-85 Development Plan. These forecasts imply 
a lower level of new job creation for the periods 1981-85 and 1985-90. This 
results from a number of factors. Actual employment in 1980 was slightly less 
than forecast, economic forecasts for 1985-1990 are m u c h less bright than 
earlier expected, and it was necessary to take account of the above observa
tions concerning trends in the employment structure and to trim the forecast 
percentage of skilled jobs. Lastly, data on employee qualification levels taken 
from the manpower survey have been used to pinpoint more accurately the 
part played by on-the-job promotion in meeting manpower needs. The view 
was adopted that direct access (at the time of recruitment to a first job) to a 
skilled, supervisory or executive category presupposed prior training to an 
appropriate level, and that all those w h o in a given category lacked these 
qualifications had entered this category through promotion, after having spent 
some time in a less skilled category, in which case professional experience 
would m a k e up for lack of basic training. Table 3 shows the grid that was thus 
devised. 

Table 3. Levels of education providing access to various job categories 

Level of education 

Less than school-leaver's or technical certificate 
School-leaver's or technical certificate 
General certificate, High school, or certificate of technical education 
Technical college, polytechnic or university first degree 
Masters, engineering degree and above 

Job category 

Unskilled jobs 
Skilled jobs 

Supervisory grade 
Middle-rank executive 

Senior executive 

A n examination of training needs as derived from the 1980 situation, bearing 
in mind a gloomier economic outlook and in the light of job-structure and 
mobility assumptions rectified on the basis of the 1979 surveys, reveals a 
number of disparities compared with forecasts based on the 1976 situation. The 
discrepancies are small in the case of executives, but they grow as one descends 
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the ladder of qualifications, and are quite considerable for skilled manual jobs, 
where initial (base 1976) forecasts were apparently particularly optimistic. 

D . Reasons for deviations 

The reasons for the deviations between manpower forecasts and outcomes 
emerge quite plainty from the comparisons m a d e above. They fall into three 
main groups : structural, technical and political. 

T h e more disaggregated the analysis and the more distant the forecast target 
date, the greater the deviation between forecast and actual figures (overall 
forecasts by branch are m o r e accurate than those for each level of qualifica
tion). 

These difficulties are inherent in any forecasting exercise, but what makes 
this case particularly awkward is the narrowness of the labour market and the 
small number of people involved, which increases the risks of error. Furth
ermore, the productive machine is still fragile, and subject to economic fluctua
tions, generally of outside origin. The sudden (and mainly unpredictable) drop 
in the prices of export crops (coffee and cacao) has triggered an economic crisis 
which will have lasting effects on employment. Employment forecasts m a d e on 
the basis of the situation in 1976 pre-date the crisis ; in 1980, on the other hand, 
it was necessary to take account of the incipient economic downturn. 

Technical factors are two in number, namely inadequate data and shortcom
ings in the forecasting system. 

T h e most serious data gaps occur for the informal sector, which is where 
most of the active population works, and which also interpenetrates constantly 
with the modern sector. However , since one of the main objectives of the 
exercise is to forecast training needs, particular attention will continue to be 
paid to the modern sector, as this is the chief user of the formal training 
system's output. 

Another major gap—now m a d e good—was job-mobility figures. T h e extent 
to which altered assumptions concerning promotion can modify training needs, 
especially in connection with skilled executant jobs, was discussed earlier. It 
was therefore thought indispensable to conduct a special study of mobility, the 
results of which are n o w available and have been incorporated into the most 
recent simulations. 

T h e forecasting system whose results are presented here also suffers from 
being cumbersome, preventing users from conducting a series of simulations 
based on different assumptions. This is the main reason w h y forecasts have not 
taken into account the transfer of jobs to Ivory Coast nationals. N o w that the 
forecasting model has been computerized, it should be possible to m a k e good 
this shortcoming and to supply several possible scenarios, rather than a single 
probable future. It will also be easier to update forecasts in the light of fresh 
facts and figures. 

Finally, the transition from economic to employment forecasting still runs 
into snags owing to the shortage of precise data on labour-productivity trends. 

225 



Forecasting skilled-manpower needs : 
the experience of eleven countries 

T h e C I R E S (Ivory Coast Centre for Economic and Social Research) has 
conducted a number of partial studies whose findings should be available for 
use in future exercises. 

Political factors have also played their part; until recently, little attention has 
been paid to studies on employment and training. T h e results of these studies, 
and forecasts especially, rarely found their way into the thinking of economic, 
employment and training policy-makers. The present economic problems of 
rising unemployment (graduate unemployment especially) and budget press
ures have incited m a n y officials to look more closely into this field of research, 
in the hope of being able to frame more realistic manpower policies. A firmer 
resolve to co-ordinate economic, employment and training policies will enable 
forecasts to demonstrate their usefulness while at the same time enhancing 
their reliability, inasmuch as they c o m e to be used as a basis for decision
making, and inasmuch as these decisions are either (a) in line with the process 
under way or (b) deliberately alter its direction. T h e aim is not to 'predict' the 
future, but to point out the long-term consequences of the different possible 
economic, employment and training strategies on the utilization and develop
ment of m a n p o w e r resources. These forecasts can then serve as a basis for 
choosing between alternatives and for decision-making. 

IV. Conclusions 

T h e data and methods described in this paper all n o w belong to the past, other 
simulations having been run since and methods having evolved. The currrent 
basic approach remains the same, however. Such changes as have been m a d e 
result from conclusions drawn from previous experience. T h e process is an 
ongoing one, and is continually being updated, which means that further 
modifications can be expected. In this final section some of the lessons learned 
from manpower forecasting in the Ivory Coast are presented. 

Because forecasting is intended as a decision-making tool and an aid to 
framing appropriate policies, data should be presented in a manner easily 
accessible to decision-markers. This is w h y , for the benefit of training officials, 
it has been deemed preferable to present 'training needs' (after eliminating 
'promotions') rather than 'skilled-manpower requirements'. It is admittedly 
tempting for a training official to confuse the two types of needs and thus to 
argue for more training facilities than the labour market is actually capable of 
absorbing. 

Another point to note is that the greater the degree of precision sought, the 
more unreliable forecasts become. Users, however, demand detailed long-term 
forecasts in order to be able to plan training schemes with the greatest possible 
certainty. A middle course needs to be steered here in order to obtain a 
satisfactory combination of reliability and operational utility. 

In the Ivory Coast relatively aggregated presentation of data (9 specialities x 
4 levels) has been adopted which reveals the principal balances (or imbalances) 
between employment and training. Detailed analysis is reserved for the techni-
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cal specialists alone ; having contributed to the forecasting process themselves, 
they are in a position to use the findings with all the necessary caution and 
circumspection. 

H o w to put forecasts to use is not necessarily all that obvious, and it is up to 
the research officials to promote this aspect. Accordingly, the Ministry of 
Technical Education and Vocational Training has set up a committee c o m 
posed of planners, training officials and employers to draw the necessary 
conclusions from employment and training forecasts, in terms of training policy 
for each occupational group. This structure n o w makes recommendations to 
the minister on measures to be taken concerning training in order to strike a 
better balance between training and employment. 

This approach remains incomplete, however, inasmuch as those involved can 
act only on the 'training' variable. Wider co-ordination will ultimately have to 
be developed with economic and employment officials in order to take co
ordinated action on the different factors making up the employment-training 
balance, as this alone can lead to genuine equilibrium. 

O n e of the first requirements in analysing employment and training is to 
produce an employment-training balance sheet, to devise an appropriate 
nomenclature in order to compare occupations and levels of qualification on 
the one hand, and streams and levels of training on the other. These nomencla
tures should, moreover, be so designed as to permit varying levels of aggrega
tion depending on the user's purpose and the document's intended readership. 

Until n o w , the nomenclature in use in the Ivory Coast has been the one 
devised by the I E D E S for Africa. It has been adapted as and w h e n surveys 
have revealed gaps. It is not yet entirely satisfactory, however, and efforts are 
being m a d e to develop a system genuinely suited to the needs of the Ivory 
Coast, by means of research on occupational qualifications. Other African 
countries too are encountering similar difficulties, and it is proposed to under
take a joint research effort in order to find c o m m o n solutions to facilitate the 
exchange of information between countries. 

Additional requirements in order to m a k e forecasts more precise and more 
reliable include : 
1. Data on the informal sector, on which there are at present no systematic, 

aggregate studies. 
2. Studies on mobility. A survey has been conducted on a sample of 

employees, which has yielded information on job mobility in the modern 
sector (internal promotion, change of occupation and sector, etc.), and 
current employment forecasts n o w incorporate these data. 

3. The systematic gathering of data on the workings of the labour market, such 
as for job-vacancy and application trends. 

4. T h e study on job contents and patterns of access to jobs: these data are 
being supplied as and w h e n the study on occupational qualifications com
pletes its coverage of the different sectors of activity (including the infor
mal sector). These data will permit comparisons of training needs with the 
training system's output. It m a y also yield some idea of inter-sector 
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exchanges of manpower (between modern and informal, public and pri
vate). 

Lastly, work on computerizing the forecasting model continues, in order to 
limit the number of calculations required, integrate all the different variables, 
and, lastly, to diversify assumptions and simulations. T h e advantage of presen
ting decision-makers with a range of scenarios is that this conveys m o r e clearly 
the nature of the data supplied by manpower forecasts, thus dispelling any 
ambiguity in the mind of the user. The forecast employment-training balance-
sheet thus comes to be seen no longer as an ineluctable prediction, but as a 
decision-making tool, presenting the consequences of a range of alternative 
decisions. 
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I. The manpower forecasts 

A . Economic background 

At the time of independence Tanzania, then Tanganyika, stood out as one of 
the poorest countries in the world, not because of lack of resources or the 
potential to develop them, but rather from the structural deficiencies in econo
mic and social fields that hindered proper exploitation of the available 
resources.1 With a population of nearly 10 million people growing at a rate of 
2.2 per cent per year, the average income per capita was estimated to be less 
than £20. Life expectancy was between 35 and 40 years. From a population 
census of 1957 it was learnt that only 23 per cent of m e n and 7.5 per cent of 
w o m e n over 15 years of age had ever attended school. 

About 47 per cent of the school-age population was attending primary 
education, which lasted four years, and only twenty per cent proceeded to the 
next ladder of four-year education, which was basically primary education 
although these were called middle schools. A smaller proportion still went on 
to secondary school, so that two years after independence (1963) only 1.7 per 
cent of school-age children attended secondary education. At that particular 
time only 4.5 per cent of the population were wage-earners and only 0.1 per 
cent of the indigenous people occupied jobs requiring high-level training and 
skill. 

The first efforts to formulate social-economic development objectives for the 
country addressed themselves to need to the restructure the entire social-
economic base and w h e n the first long-term plan (1964-80) was drawn up it 
contained the following major objectives : (i) T o double per capita income from 
an average of £20 per a n n u m to an average of £40 ; (ii) T o raise life expectancy 

1. Characteristically the economy was heavily skewed on subsistence primary production, which 
represented 32 per cent of G D P . Monetary production in primary sectors was 28 per cent, so 
that the primary production comprised nearly 60 per cent of G D P . All industrial activities 
(manufacturing and processing, basic facilities and construction) represented 13 per cent of 
G D P , and tertiary activities (services, distribution, rents and administration) 27 per cent. This 
was the average for the years 1960-62. 

229 



Forecasting skilled-manpower needs : 
the experience of eleven countries 

from an average of 35-40 years to 45-50 years ; and (iii) T o achieve essential 
self-sufficiency in manpower at all levels. 

It was the policy of the Government to strive after a more balanced develop
ment by increasing the annual expansion of the marketed output of primary 
industrial and commercial sector production to 6.15 and 8 per cent respec
tively. T h e achievement of these goals required a labour force capable of 
increasing and sustaining productivity in all sectors of the economy, which 
required high organizational and management skills. Therefore the need to 
develop cadres and to organize the workforce into a highly productive body 
was recognized as an essential step. In order to do this it was necessary to 
establish the numbers involved at each level of education or skill-training; 
hence manpower surveys were necessary to form a base for making these 
forecasts. 

B . M a n p o w e r surveys conducted in Tanzania 

Five M a n p o w e r Surveys have been conducted in Tanzania since independence, 
all aimed at establishing a data-base for making forecasts of future manpower 
requirements. In a study by Jolly and Colclough1 it is mentioned that Tanzania 
was the only country among those surveyed in Africa whose data were compa
rable between one manpower survey and another, and that it was possible to 
compare the projected situation and the outcomes and evaluate the original 
projections. In fact, the comparison can be done only if the assumptions, 
methodology, time-frame and the basis for making the projections are the 
same, and these are worth looking into in more detail as w e consider each 
survey separately. 

1. Survey of high-level manpower requirements and resources in Tanganyika,2 

1962-67 (Tobias Report) 
This survey, conducted very shortly after independence, defined the situation 
at that time and requirements over five years. It indicated that of the 9,300 
persons in all high-level occupations, less than half were Africans. Further, 
among the professional and technical staffs, numbering 3,100 only 1,300 were 
Africans, and 1,100 of these were in teaching and health care. 

Even the modest economic and social growth then planned was estimated to 
require more than 2,500 additional executive, professional and technical 
workers and more than 1,250 additional highly skilled craftsmen. In addition, 
to replace at a reasonable rate—allowing for mortality, retirement and Afri
canization—the employees w h o presently held positions in these occupations 
would necessitate another 4,300 workers over five years. 

Thus more than 8,000 additional highly trained professional, technical, 
executive and craft workers were needed. That figure represents 86 per cent of 
the total 9,300 workers then employed in such activities in the firms surveyed. 
1. Jolly, R . and Colclough, C . 'African manpower plans: an evaluation', International labour 

review, N o . 106, 1972. 
2. Tanganyika was the n a m e used for the country until 1964, when the n a m e was changed to 

Tanzania after forming a Union with Zanzibar. 
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T o m a k e matters more difficult, the n e w requirements were mostly in those 
occupations where shortages already existed and in those occupations demand
ing the greatest investment in training and education. The needs were concen
trated in teachers, especially in secondary schools ; engineers and engineering 
technicians ; agricultural technicians ; lawyers ; social scientists and aides ; metal 
and electrical trades craftsmen. 

But in Tanganyika, over the five years surveyed, of 94,000 pupils completing 
Standard VIII only 25,000 will enter Standard IX. A n d only one-third of those 
would pass the examination at Standard XII. Fewer than a thousand in the next 
five years were expected to pass the examination at Standard X I V . In higher 
education, only 1,150 Tanganyikans were likely to earn University Degrees in 
the next five years. Another thousand might complete shorter diploma and 
certificate courses improving their technical skills. Nor was up-grading of the 
lower levels of the labour force going to be easy. Only 23 per cent of Tangan-
yikan m e n (in 1957) and 7.5 per cent of Tanganyikan w o m e n over 15 years of 
age had ever attended school. 

2. Survey of high-level manpower requirements and resources 
for the Five-Year Development Plan, 1964-65 to 1968-69 

This survey was conducted in order to assess manpower resources available 
during the five-year plan period and project additional manpower required as a 
result of the development programmes that were to be implemented during this 
period. This was the first of a series of five-year plans through which the 
country expected to achieve goals in a 15-year perspective (1964-80). 

The survey was conducted to coincide with the first Five-Year Plan for 
Economic and Social Development. Basically, the same methodology was used 
and it had the same objective as the previous survey, namely to establish broad 
guidelines as to the scope for expansion of education and training, especially in 
secondary and university education and in technical training. What the 1964 
survey did was to offer fresh data within the same framework and approach as 
used in 1962. O n e change, however, was the effort to classify different levels of 
manpower into categories A , B and C , each representing a certain level of 
education and training. Category A represents university level of education or 
the equivalent. Category B represents those w h o had received a m i n i m u m of 
two years' training after completion of secondary education, while category C 
represents those w h o are deemed capable of performing the job satisfactorily 
with only secondary education. 

3. Survey of manpower resources and requirements 
for the Second Five-Year Plan, 1968-74 

T o a large extent this survey was a re-run of the previous manpower survey of 
1964, although by this time more information had become available, so that 
refinements could be m a d e to the projections. Since this survey coincided with 
a second five-year plan series, past experiences could be used to improve the 
projections. 
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In estimating future manpower needs the second five-year plan was able to 
build upon some experiences from the previous plan. Experience of the latter, 
for example, showed that most of its targets were too ambitious. Assumptions 
regarding availability of financial resources had been too optimistic, especially 
where heavy reliance was placed upon export earnings from agricultural pro
ducts. This time, more realistic programmes would affect both projections 
m a d e for the public sector, which used the 'social growth' approach in both 
plans, and even forecasts m a d e for the enterprise sector, where growth targets 
in terms of Gross Domestic Product ( G D P ) were used to determine sectoral 
growth in employment using the same proportions of occupation to employ
ment as in the base year to compute for end-year requirements. In both cases 
the methods were viewed as the best available, in spite of their obvious 
weaknesses. 

M o r e reliable data on mortality and rates of withdrawal from the labour 
market because of retirements also became available during this survey. T h e 
first two surveys had assumed a uniform mortality rate across the whole 
population which was around 4 per cent per a n n u m , and a total of 20 per cent 
for the five-year plan period. B y 1968 closer scrutiny of Government records 
and those of the few parastatal organizations that existed revealed that for 
high- and middle-level manpower, w h o were enjoying better salaries, living in 
a healthy and hygienic environment and had access to doctors and medical 
services, the rate of withdrawal was 9.53 per cent for death for the cumulative 
five years and 1.29 per cent for retirement. That mean a total rate of 1.82 per 
cent, far less than 20 per cent that was usually assumed. 

With such improvements the projections in 1968 were computed even 
though it was k n o w n and admitted that there remained a number of weakness
es. Such weaknesses included the problem of incorporating an element of 
increase in productivity as it affected total manpower requirements over a 
period of time. There was also the problem of assuming the same proportion of 
skill-mix for the base-year and end-year of the plan. This implied that employ
ment structures would remain the same, not only for the five-year plan period, 
but for as long as such an assumption was held. 

4. Manpower survey for the Third Five-Year Plan 1974-80 (1976-81) 
This exercise coincided with the last of the series of five-year plans of the long-
term plan lasting 15 years up to 1980. Again at this time the experience of the 
past three surveys was put to use, and a number of refinements were m a d e . 
However , the major part of the methodology remained the same. The signifi
cance of this survey is that it was the last one of the series making up the long-
term plan of 1964 to 1980, and therefore it had to be drawn up within the 
context of the objectives laid d o w n to be achieved at the end of the plan. O n e 
important objective was to obtain self-sufficiency in the year 1980, which 
meant replacing nearly all non-citizen employees. That meant that all the 
remaining positions identified as being held by non-citizens had to be included 
in the manpower requirements for that period. 
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The most significant element included in the process of forecasting m a n 
power requirements this time was the expected labour-productivity change 
rates for each sector of the economy. Labour productivity was included in this 
exercise by estimating the increase in employment for each sector of economic 
activity, through taking into account the trend of relationship between rate of 
increase in employment and the rate of increase in output. The resulting figure 
is called an elasticity coefficient, obtained by dividing the annual percentage 
increase in employment by the annual percentage increase in output (column 3 
of Table 1). The same coefficient can then be used to compute labour pro
ductivity in the coming period, unless there are reasons to deviate from the 
observed trend. Such was the case in the mining and quarrying sector, where 
the estimated elasticity coefficient had to deviate drastically from the observed 
one since there was a deliberate policy to increase levels of employment in this 
sector during this period; and in the manufacturing sector, whose projected 
elasticity was deliberately altered from the observed one to reflect the policy of 
arresting the declining productivity in that sector. T h e same was true for the 
finance sector. 

The productivity element was incorporated in the five-year plan to estimate 
growth of employment by multiplying the obtained or estimated elasticity 
coefficient by the estimated rate of growth in output for each sector of the 
economy. Using this method, it was possible to estimate end-of-year employ
ment levels, and requirements in high- and middle-level manpower for each 
occupation were computed accordingly. 

O n e point worth mentioning here is that the introduction of the entire third 
five year-plan for social and economic development was postponed from 1974 
to 1976. This was due to the serious economic situation that existed in the 
country, resulting from an unexpected rise in oil prices and a poor agricultural 
harvest due to a serious drought. Whether the postponement had any effect on 
the plan which was being drawn up is anybody's guess. But in terms of 
manpower it meant reworking the figures from a 1973/74 base to a 1975/76 base 
and treating 1981 as the end-year of the plan instead of 1979. 

C . Institutional framework of manpower forecasting 

The first manpower-forecasting exercise undertaken in 1962 could be said to 
have taken place in a make-shift institutional framework. B y the time of the 
second manpower survey, conducted in 1964, which was part and parcel of the 
first five-year plan, a fully-fledged manpower-planning division had been 
established within the Economic Planning Ministry. For the first time, econo
mic and social development programmes were used to forecast m a n p o w e r 
requirements. The same was true for the following manpower-forecasting 
exercise, conducted for the second five-year plan (1968 to 1974). The similarity 
of the institutional framework under which the projections were m a d e renders 
the two exercises comparable in m a n y aspects. Forecasting was closely related 
to, and heavily influenced by, economic decisions and programmes. All other 
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aspects of the planning exercise incorporated the manpower aspect as well, 
including the annual survey of economic performance and the mid-term plan 
evaluation. This was because all the functions of manpower planning, including 
forecasting, monitoring and evaluation, were being undertaken by the m a n 
power-planning division of the Ministry of Economic Planning. 

In 1972, towards the end of the second five-year plan, the government 
decided to decentralize most of its functions and decision-making powers to the 
regions and districts. This was an extensive programme involving organizing 
the regional administrative institutions into large units of the same size and 
autonomy as the Central Ministries. Apart from involving the transfer of large 
numbers of highly-trained and educated officials to the regional and district 
headquarters, the programme also involved rationalizing the entire ministerial 
set-up in order to m a k e it responsive to the newly decentralized government. 

In this process a n e w Ministry of Manpower Development was established 
which incorporated several activities previously conducted by various bodies. 
A m o n g these activities was that of manpower planning. The objective of 
setting up this Ministry was to harmonize all the functions related to manpower 
development. These included manpower training, personnel management and 
administration, manpower allocation and recruitment. Thus manpower plan
ning was separated from economic planning, and although it was provided that 
there be a close working relationship between the divisions of manpower 
planning in the Ministry of M a n p o w e r Development and the Ministry of 
Economic Planning, the fact that these two were separated did limit this kind of 
relationship. Furthermore, since the new Ministry of M a n p o w e r Development 
had to respond to the needs of the decentralized machinery of government, it 
became far more oriented towards the administration and management of 
manpower to satisfy these needs. Although this did not m u c h affect the 
mechanisms of manpower forecasts, it nevertheless affected the processes, to 
the extent that economic programmes were determined in a separate process 
while manpower forecasts were done at a later stage. Moreover, other activi
ties related to economic planning, such as monitoring and reviewing of plans on 
a constant basis, were not synchronised with manpower programmes. 

II. Techniques and outcomes of manpower forecasting 

B y and large, the techniques employed to m a k e manpower forecasts closely 
follow the conceptualisation of the problem involved. In the case of Tanzania, 
as w e have seen in the previous section, the problem of manpower was seen as 
a constraint in so far as it related to the modern productive sector. Indeed the 
forecasts m a d e of manpower requirements addressed themselves to the most 
immediate problem area then identified, namely the need to obtain a pool of 
indigenous manpower sufficiently educated and trained to take over positions 
held by foreigners, especially in the public service. Since this was the objective, 
manpower forecasts limited themselves to high- and middle-level manpower to 
fill positions that would be vacated by foreigners and those that would be 
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created through expanding programmes. T o decide whether this was the right 
approach one needs to study its implications rather carefully. W h a t is known, 
however, is that nearly all newly independent countries adopted this approach 
in their manpower forecasts. 

A . Basic assumptions in manpower-forecasting exercises 

Three major component areas were identified as composing future high- and 
middle-level manpower requirements, namely (i) jobs created by outgoing 
expatriates ; (ii) vacant positions which were to be filled during the plan period ; 
and (iii) jobs created out of expansion of programmes or new programmes to 
be undertaken. 

For the public sector, the key to determining h o w m a n y people were 
required was the number of programmes to be implemented, both as new 
capital projects or as on-going recurrent programmes. Indirectly, w e can say 
that budgetary factors determined a large portion of the forecast manpower 
requirements in this country. Senior officers in each establishment were re
quired to translate budgeted-for programmes into manpower requirements, 
limiting themselves to high- and middle-level manpower. This is said to have 
been very well done. A summation of estimated manpower requirements for 
all the establishments in the public service gave a total manpower requirement 
over the period of the five-year plans. 

The methodology used was somewhat different for the enterprise sector. 
Because it was not easy to use budgetary factors for this sector, which was 
largely private, occupational proportions to total employment in each sector of 
the economy were used. T o obtain manpower requirements, the same ratio of 
high-level manpower to total employment at the base-year of the plan was 
maintained for the end-year. This was done for all occupations in the high and 
middle levels, and for all sectors of the economy. All these computed results 
were added together to give total manpower requirements. 

This varied methodology for the public sector and enterprise sector was used 
for the first five-year plan (1964-69) and the second five-year plan (1969-74). 
For the third five-year plan (1976-81) the extrapolation method was used for 
both public and enterprise sectors. In this case manpower requirements were 
derived from the increase in employment for each sector due to the increase in 
Gross Domestic Product, while maintaining the same proportion of high- and 
middle-level manpower to total employment. 

The assumption that the ratio between high-level manpower and total 
employment would remain the same for the end-year as for the base-year of the 
plan was based on the fact that although there would be a substantial increase 
in employment levels (estimated to be between 3 and 6 per cent annually), the 
m o d e of production would remain the same, while technological changes 
would be insignificant and hence would not affect the skill-mix of the work 
force. 

Another assumption was that nearly all high- and middle-level manpower in 

236 



Manpower forecasting in the United Republic of Tanzania 

the country would be employed in one establishment or the other, and no 
effort was m a d e to take account of manpower trained at high or middle levels 
establishing their o w n activities or working in non-formal monetary sectors. 

B . Forecasts and the supply of high-level manpower requirements 

In order to illustrate the degree of success achieved in Tanzania's manpower 
programmes through using the approach that w e have just explained, w e shall 
compare the manpower forecasts with the manpower situation at each end of 
the plan. Using these illustrations w e can point out any flaws in the approach 
and suggest modifications that might be m a d e in subsequent exercises. 

The comparison m a d e here is between projected manpower requirements 
for selected occupation as proportions of estimated total wage employment, 
since these were used as a basis for projecting the high- and middle-level 
manpower requirements for the economy. The comparison is between the 
projected situation and the real situation obtained at the end of the plan. In this 
way it is possible to determine the reliability of the methodology used and h o w 
realistically it can be depended on for future manpower-forecasting exercises. 
In order to establish a clear base w e shall first look at Table 2, which gives 
estimated and actual wage employment for plan end-years. W e shall then 
observe h o w the forecasts fared for selected occupations (Table 3). 

T A B L E 2. Estimated actual levels for wage employment 

Year 

1964 
1969 
1974 
1981 

Wage 

Planned level 

460 250 
460 800 
608 400 

employment 

Actual level 

352 910 
367 926 
484 170 
503 805 

From these tables of comparisons we can derive several issues worth looking 
at. Most of these are purely mechanistic in their nature and they became easier 
to deal with in future forecasting exercises. First is the problem of correctly 
estimating employment levels, because this is governed by levels of investment 
and the nature of the world commodity market. Since the economy heavily 
depends on exports of commodity products and imports of capital goods, any 
unexpected fluctuation in the terms of trade (which has been more the rule 
than the exception for all these plan periods) makes a lot of difference. A s a 
result there was a perpetual variation between estimated levels of wage 
employment and the actual ones, sometimes as wide as 20 per cent. This alone 
could cause wide discrepancies in the manpower forecasts, as it was the 
determinant base for high- and middle-level manpower requirements. 

With the exception of the second five-year plan, where actual levels of wage 
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T A B L E 3. Comparison of forecast and actual employment in selected occupations 

1964 (352 910) 1969 (460 250) 1969 (367 926) 

Occupation 

Architect 
T o w n planner 
Quantity surveyor 
Engineers 
—Civil 
—Electrical 
—Mechanical 
—Telecomms 
—Mining 
Surveyor 
Chemist 
Geologist 
Veterinarian 
Agronomist 
Physician 
Dentist 
Pharmacist 
Lawyer 
Author, Journalist 
Accountant, Auditor (prof.) 
Librarian 
Economist 
Statistician 
Administrator (Govt.) 
Director, manager 
Draughtsman 
Engineering 
Agricultural asst. 
Accountant (non-prof.) 
Stenographer, typist 

Total 
established 

posts 

31 
8 

16 

200 
107 
145 
13 
6 

69 
31 
35 
64 

128 
474 

19 
57 

203 
49 

155 
9 

10 
8 

300 
188 
70 

992 
290 
429 

2 166 

Percentage 
of total 

wage 
employment 

0.009 
0.002 
0.004 

0.56 
0.030 
0.041 
0.003 
0.002 
0.019 
0.009 
0.010 
0.018 
0.036 
0.134 
0.005 
0.016 
0.057 
0.014 
0.044 
0.002 
0.003 
0.002 
0.005 
0.053 
0.020 
0.281 
0.082 
0.121 

0.61 

Estimated 
total of 

established 
posts 

34 
20 
21 

246 
145 
216 
23 
8 

116 
59 
52 

108 
276 
799 
44 
98 

223 
84 

230 
17 
16 
17 

426 
300 
107 

1394 
494 
556 

3 036 

Percentage 
of forecast 

wage 
employment 

0.007 
0.004 
0.004 

0.053 
0.031 
0.047 
0.005 
0.002 
0.025 
0.013 
0.011 
0.023 
0.060 
0.174 
0.009 
0.021 
0.048 
0.018 
0.050 
0.004 
0.003 
0.004 
0.092 
0.065 
0.023 
0.303 
0.107 
0.121 
0.680 

Actual 
total of 

established 
posts 

36 
11 
22 

275 
57 

157 
28 
17 
88 
48 
15 
76 

165 
499 
20 
51 

249 
40 

226 
33 
98 
31 

540 
567 
211 

1269 
338 
829 

2 972 

Percentage 
of actual 

total 
employment 

0.010 
0.003 
0.006 

0.075 
0.015 
0.042 
0.007 
0.004 
0.024 
0.013 
0.004 
0.020 
0.045 
0.135 
0.005 
0.014 
0.067 
0.011 
0.061 
0.009 
0.026 
0.008 
0.147 
0.154 
0.057 
0.345 
0.092 
0.225 
0.808 

employment were 5 per cent higher than the earlier estimate, actual employ
ment levels for the plans were much below the expected ones. Since some 
proportions between high-level manpower and total employment were main
tained, one would have expected that where employment was below expecta
tion demand for high-level manpower would have been satisfied, or even 
surpassed. O n the contrary, w e find that in fact demand for trained manpower, 
which is computed by adding the total number of employed persons and the 
observed vacancies, kept on rising. This tends to confirm fears that the assump
tion that the ratio between high-level manpower and total employment would 
remain constant for the entire plan period leads to erroneous forecasts of 
manpower requirements at high and middle level. The fact that no study was 
made to find out whether this assumption was valid meant that it was not 

238 



Manpower forecasting in the United Republic of Tanzania 

1974 (460 800) 

Estimated 
total of 

established 
posts 

42 
21 
24 

354 
86 

250 
31 
17 

140 
66 
20 

139 
354 
771 
22 
76 

339 
40 

341 
49 

163 
50 

599 
767 
255 

1704 
922 

1 136 
3 895 

Percentage 
of forecast 

wage 
employment 

0.009 
0.004 
0.005 

0.077 
0.018 
0.054 
0.007 
0.003 
0.030 
0.014 
0.004 
0.030 
0.077 
0.167 
0.005 
0.016 
0.073 
0.008 
0.074 
0.010 
0.055 
0.010 
0.130 
0.166 
0.055 
0.370 
0.200 
0.246 
0.845 

1974 (484 170) 

Actual 
total of 

established 
posts 

64 
50 
98 

344 
132 
383 
69 
55 

115 
95 
41 

117 
270 
917 
54 

146 
234 
199 
867 
76 

770 
127 

1 179 
561 
684 

2 373 
3 683 
2 430 
8 389 

Percentage 
of actual 

total 
employment 

0.013 
0.010 
0.020 

0.071 
0.027 
0.079 
0.014 
0.007 
0.024 
0.019 
0.008 
0.024 
0.056 
0.189 
0.011 
0.030 
0.048 
0.032 
0.179 
0.015 
0.159 
0.026 
0.243 
0.116 
0.141 
0.490 
0.760 
0.502 
1.732 

1981 (608 400) 

Estimated 
total of 

established 
posts 

73 
61 

114 

419 
227 
649 
84 
41 

131 
144 
51 

184 
329 

1018 
64 

155 
276 
335 

1 178 
111 
919 
147 

1 392 
1 178 

905 
3 448 
4 202 
2 878 

10 890 

Percentage 
of forecast 

wage 
employment 

0.012 
0.010 
0.019 

0.069 
0.037 
0.106 
0.014 
0.007 
0.021 
0.023 
0.008 
0.030 
0.054 
0.167 
0.010 
0.025 
0.045 
0.055 
0.193 
0.018 
0.151 
0.024 
0.229 
0.193 
0.149 
0.567 
0.690 
0.473 
1789 

1981 (503 805) 

Actual 
total of 

established 
posts 

150 
114 
119 

785 
238 

1039 
30 
60 

274 
154 
119 
208 
628 

1043 
45 

254 
583 
33 

945 
289 
585 
217 

1 501 
1 312 

765 
6 015 
1312 
2 731 

10 174 

Percentage 
of actual 

wage 
employment 

0.030 
0.022 
0.023 

0.156 
0.047 
0.206 
0.006 
0.012 
0.054 
0.030 
0.023 
0.041 
0.124 
0.207 
0.009 
0.050 
0.116 
0.607 
0.187 
0.057 
0.116 
0.043 
0.318 
0.260 
0.156 
1 194 
0.260 
0.542 
2 019 

possible to incorporate observations as to h o w ratios between high- and mid
dle-level manpower and employment change over time as the economy ad
vances and becomes more complex. 

Observing Table 3 more carefully w e find that the variations during the first 
plan period were not as pronounced as for the subsequent plans, and not in as 
m a n y occupations. Again, if anything this goes further to show that demand for 
highly-trained and skilled persons tends to rise proportionately as the economy 
grows and becomes more complex. This justifies the need to study carefully 
h o w the proportions change over time and in different circumstances within an 
economy, so that such factors can be incorporated in the forecasting exercises. 

These flaws, compounded with other statistical and mathematical errors such 
as are involved in enumeration and the blowing-up of figures to get a fully 
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representative picture, are likely to m a k e the forecasts suspect, if not substan
tially out of balance with the true situation of highly trained and skilled 
manpower . Another way of looking at the usefulness of the manpower fore
casts is to observe the success in replacing expatriates by Tanzanians. During 
the first five-year plan the proportion of indigenous manpower to total employ
ment in the economy rose from 64 per cent to 92 per cent. For category A 
occupations (professional posts requiring a university degree or its equivalent) 
the proportion of citizens engaged in the economy rose from 18 per cent to 34 
per cent during these years, which is no m e a n achievement. 

During the second five-year plan the level of self-sufficiency rose from 82 per 
cent to 96 per cent for the entire economy, while that of the civil service rose 
from 82 per cent to 94 per cent. Self-sufficiency for category A occupations 
reached 78 per cent. During the third plan similar achievements were m a d e . 
Over 99 per cent of jobs were filled by citizens by the end of the plan. T h e 
proportion of citizens in category A jobs rose to 93 per cent. 

While noting these achievements, w e can also show that during this period 
extensive social programmes were embarked on with remarkable success, all 
due to the available manpower . These programmes include provision of clean 
tap water, so that nearly 50 per cent of the rural population can n o w obtain this 
service. B y 1981 the country had achieved Universal Primary Education 
( U P E ) , so that each child of school-going age can be enrolled in school. This is 
in addition to extensive adult-education programmes in the countryside, which 
have helped to raise the literacy rate to 75 per cent. Medical and health 
programmes were expanded, and this contributed to raising the life expectation 
from 35 to 45 years, even higher than had been planned. 

All these are rough indicators of the achievements m a d e by m a n p o w e r 
programmes, and can be accounted for by the extensive educational and 
training policy and programmes embarked upon during this period. 

III. Educational and training policy and programmes 

The whole purpose of manpower forecasting in Tanzania is to find what 
programmes can be instituted or expanded in the education and training field 
and what policies should be proposed in this sector in order to develop the 
required manpower resources. Therefore, of necessity, educational and train
ing programmes in the country are a result of, and closely related to, m a n 
power forecasts. 

A . Education and training policy, 1962-80 

The first major policy in education was to put greater emphasis on secondary 
and higher education. In order to do this it was necessary to forgo expansion of 
primary-level education, as this was not regarded as a constraint on high-level 
manpower development. Within this policy, enrolment in secondary education 
in the first decade of independence expanded more than three-fold, from 
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12,897 in 1961 to 41,182 in 1970. Expansion slowed d o w n during the following 
decade, and by 1980 enrolment in secondary education was 67,296. The pur
pose of expanding secondary education so fast, especially during the first 10 
years of independence, was to obtain young people with sufficient educational 
background to pursue further studies at the universities and other institutions 
of higher learning, to take up pre-service training in specific areas of skills such 
as engineering, medical, agriculture, teaching or office-management jobs, and 
the others would fill estimated needs in the workforce. All areas of activity 
would follow a programmed system as identified in the manpower forecasts, 
the major precaution here being to try as m u c h as possible to educate only for 
those identified in the forecasts. 

In 1974, however, the government decided to speed up universal primary 
education. U p to that year only about 50 per cent of school-age children were 
enrolled in primary schools. It was decided that by end of 1977 all school-age 
children were to be enrolled in primary schools, a task that seemed quite 
impossible then. Even though it was a very ambitious target considerable 
success was achieved, and by the target year over 95 per cent of school-age 
children were enrolled in basic primary education. This programme was under
taken not for manpower considerations but as one of the important factors in 
the nation's social-economic development. Training policy followed m u c h the 
same lines as policy for secondary schools, in that it was guided by the 
manpower forecasts. Training programmes were conducted to suit certain 
sectors of the economy and the forecasting for training needs was done on a 
sectoral basis, complementing that done on a macro-basis. 

M u c h emphasis was put on training in vocational skills, which prior to 
independence had been rather fragmented. In the first manpower study one of 
the terms of reference was to review vocational training facilities and needs. T o 
some extent this review did take place, and some recommendations were m a d e 
on rationalizing existing facilities for vocational training. These included 
streamlining the training in the trade schools, and establishing a second Techni
cal Institute to reinforce the only one in existence. It was also recommended 
that individual employers should develop their o w n craftsmen through sup
plementary training programmes, and that the government should encourage 
training within industry by instituting and conducting trade testing of those in 
employment. While training for other occupations was expanded, a university 
college was established to train top professional and executive workers. Other 
institutes of management and administration were also introduced as part of an 
elaborate programme to produce the manpower needed for the country's 
development. 

A s part of the emphasis on training the government enacted a policy which 
required every person to work for at least two years before qualifying for 
admission to courses of higher education. Similarly, the aim of combining 
formal education with practical skills resulted in the introduction of vocational 
and technical subjects in secondary schools, to produce secondary-school leav
ers with skills that could be utilized immediately in the workplace. 
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B . Financing of education and training programmes 

In line with the government's policy of shouldering the burden of educating 
and training its required manpower , almost all education is free and all training 
costs are met by the government. This is laid d o w n in the policy guidelines for 
Tanzania's m a n p o w e r development : 

'To provide additional or further education (Secondary, Technical, University), 
only to the extent justified by the manpower requirements of the economy for 
development; further, to support students by bursaries only in Post-Secondary 
courses which will produce the specific skills needed for development (almost all 
Post-Primary students are financed by Government bursaries). This policy 
implies no disapproval of Post-Primary education as a consumer good. It is simply 
based on a lack of resources and the existence of a large number of essential, 
urgent and competing demands for the very limited funds which are available.' 

In return the government introduced a bonding system which required all 
persons w h o attend a course of training or instruction of up to one year's 
duration to serve with the government, or where the government chooses to 
place them, for a m i n i m u m period of three years. Those w h o attend courses 
lasting for more than one year are required to serve for a m i n i m u m period of 
five years in the government or where the government sees fit to place them. 

T h e government spends nearly 20 per cent of its annual budget (6-7 per cent 
of G D P ) on education and training, and growth in total expenditure for 
education has been more rapid than the growth of government domestic 
revenue, current expenditure or growth in G D P . This substantial growth is 
justified by the government's emphasis on education and training as a means to 
build up a workforce of the standard required for the development of the 
nation's economic forces. However , it is n o w evident that a continuation of this 
pattern will be difficult to maintain without more serious repercussions on the 
growth of other sectors. This is w h y this question has to be dealt with, 
investigated and discussed in the context of programmes for m a n p o w e r 
development, in order to bring about balanced planning of resources. Whether 
this would affect manpower forecasting or not is a moot point, but the fact is 
that m a n p o w e r programmes would be affected in terms of expenditure patterns 
and expenditure structure, and the forecasts would of necessity be modified. 
This would in turn become a feature of future perceptions in m a n p o w e r 
planning and m a n p o w e r development of the country. 

IV. Recent manpower surveys and studies 

Before w e come to the concluding section of this paper it is worth taking a look 
at the most recent in-depth studies and surveys that have been done in Tanza
nia's manpower programmes. These studies examine and investigate in general 
and in specific terms h o w successful the programmes in m a n p o w e r develop
ment have been, and h o w past experiences can be used for future programming 
of m a n p o w e r development. O n e or two studies deal with areas in m a n p o w e r 
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development which so far have not been part of the manpower-development 
programmes. The importance of looking at these studies is that they suggest 
ways in which the next phase of manpower development could be approached. 
It is not possible to reproduce in detail all that is contained in each of these 
studies; a brief account of the salient points will suffice. 

A . Towards self-reliance: development, employment and equity issues in Tan
zania (Report of the J A S P A Employment Mission to Tanzania, 1976) 

In this study the general performance of Tanzania's economy is appraised with 
a view of establishing a basis for employment-promotion in the country. Apart 
from those recommendations concerning major sectors of the economy that 
contribute to employment-promotion the study goes on to recommend the 
need to incorporate planning for employment-promotion in our manpower-
planning system. For example, for the rural economy several measures are 
recommended intended to have an impact on employment and income genera
tion, including the need to adopt yield-increasing innovations, more effective 
farmer education, and a training system for village cadres. Specific recom
mendations in regard to industrial development with manpower implications 
centre around questions of the choice of technology. 

Further recommendations are made in this study regarding income distribu
tion and incomes policy, education and training, and the activities of m a n 
power planning and the structural set-up. All these recommendations were 
meant to strengthen the work of manpower planning, to broaden its scope and 
in some cases to streamline its activities in view of what was seen as the future 
focus of manpower development in Tanzania. 

B . Survey of training requirements for rural skills manpower , 1977 

This study is another effort to broaden the scope of manpower planning by 
making manpower forecasts for skills required in the rural sector. Tradi
tionally, this area has not been included in our manpower forecasts. The need 
for this exercise arose from the fact that although the government places great 
emphasis, and has taken serious measures, on rural development and the 
transformation of the rural economy, such efforts have not supplied the 
requisite manpower . In order to sustain these efforts it is necessary to under
take a manpower-development programme specifically tailored to meet the 
challenges of rural development. Since there are specific programmes being 
embarked on in rural development, this study devoted m u c h of its work to 
these sectors, most of them relating to the social services. Manpower-require
ments forecasts were m a d e in the following sectors: agriculture, small-scale 
industry, water supply, health services and education, and these were incorpor
ated in the long-term manpower-development programmes of the country. 
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C . Survey of expatriate workers in Tanzania, 1977 

Replacement of foreign skills in the economy has been one of the important 
objectives of the manpower programmes, and was meant to be completed by 
1980. In fact, a substantial number of foreign experts have remained in the 
economy and it became necessary to establish their numbers and what has 
caused the continuing need for their employment. The study of these issues 
undertaken in 1977 revealed that the number of foreign workers was not as 
large as had been initially thought. Secondly, a number of foreign experts 
occupied advisory roles which were still necessary for the economy. Thirdly, 
even those w h o occupied established posts were not necessarily replaceable, 
because their experience was essential for the exchange of knowledge with 
indigenous experts ; such is the case with medical doctors. O n the other hand, 
some experts were still required in the country because manpower programmes 
had not managed to produce the required manpower in sufficient numbers; 
typical occupations included accounting, auditing, teaching and some scientific 
expertise. 

This study demonstrated the need to review our policy objectives on the 
engagement of foreign skills in the economy, and to determine whether more 
efforts should be exerted to produce the appropriate manpower to replace a 
majority of these or whether it was necessary to retain some proportion of 
foreign skills in the economy to promote the exchange of experiences and 
knowledge. 

D . M a n p o w e r survey for the establishment of a manpower data-bank 

The purpose of this survey was to delve into the personal particulars of high-
and middle-level manpower in the country in order to create a manpower data
bank which, among other things, would help in the more efficient deployment 
and utilization of scarce manpower resources. A s intended, this study has 
provided a sound data-base to forecast future manpower requirements for the 
economy. Such information includes data on the educational and training 
background of all the manpower matched against jobs held, rate of job change, 
and change of occupations ; all these facts can be used to refine our manpower 
forecasts and projections. This study is n o w partially completed and has gener
ated three volumes of reports, which have been discussed within the context of 
the future work of manpower forecasting for the country. 

V . Present manpower situation and future outlook 

Recent studies have shown that there are still a number of high- and middle-
level manpower gaps to be filled. There are two sources of these gaps. The first 
is, simply, the number of vacancies that still exist in the economy. These 
vacancies, which average between 25 and 35 per cent of total establishment, 
exist in the top professional jobs—especially of a scientific and technological 
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nature. The second source of manpower shortage is the number of unqualified 
people w h o still hold jobs that require higher qualifications. From recent 
studies it has been discovered that an average of more than 20 per cent of the 
manpower occupy jobs for which they are not qualified. 

The implication of these two phenomenon is that it was not yet been possible 
to train or educate as many people as required. This m a y be due to under
estimation in our forecasts, in that demand for trained manpower has grown 
faster than anticipated, or to an insufficiency of manpower development pro
grammes to meet the demand. Both explanations are probably correct. In 
some cases there were underestimates, and in others w e have not managed to 
train the numbers that were forecast. In other cases, some factors that govern 
forecasts of manpower demand and supply were just not taken in to account. 

Table 4 shows manpower vacancies of certain selected occupations as identi
fied in the recent manpower survey. 

T A B L E 4. Employment situation in selected occupations 

Occupational group Total employment Percentage 

Physical scientists and related technicians 
Architects, engineers and related technicians 
Life scientists and related technicians 
Medical, dental, veterinary and related workers 
Statisticians, mathematicians, systems analysts 
Economists 
Accountants 
Teachers 
Administrative and managerial workers 
Agricultural and animal husbandry workers 
Production supervisors and general foremen 

Total 

871 
1568 
518 

5 878 
304 
999 

3 230 
38 671 
4 217 
13 227 
2 970 

244 
595 
301 

1322 
103 
272 

1030 
10 538 

907 
2 785 
688 

28 
38 
58 
22 
34 
27 
31 
27 
22 
21 
23 

72 453 18 765 26 

Inevitably, the task of manpower planning has met certain constraints and 
shortcomings. O n e of the biggest problems faced has been the collection of 
adequate and reliable data and information on which to base the manpower 
forecasts. The collection of information and data has always been difficult 
mostly because of lack of co-operation from different employers and organiza
tions, and sometimes because organizations do not keep proper records of their 
manpower . Even if they do, they often fail to appreciate the need to transmit 
this information to those w h o require it. A s a result most of the forecasts have 
been based on half-reliable information and in trying to get a fuller picture of 
the situation 'blow-up' methods have been used, especially in the five-yearly 
manpower surveys. 

Another problem is that for all this time w e have had to depend on macro-
based manpower forecasts, with no complementary smaller-scale sectoral fore-
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casts. In a situation where macro-economic projections can always alter course 
there is a risk of the forecasts becoming inappropriate. Again, by their nature, 
the forecasts are rather inflexible so that when changes occur in social and 
economic programmes it does not follow that m a n p o w e r forecasts can be 
altered accordingly. 

Thirdly, manpower forecasts which were supposed to influence educational 
and training programmes did not always fulfil this role. A s a result, a number 
of such programmes were undertaken on an ad hoc basis, unco-ordinated and 
unrelated to the m a n p o w e r forecasts. The reasons behind this are, partly, the 
time-frame in which the forecasts were m a d e , which would not allow such 
programmes to be influenced by the forecasts because the forecasting exercise 
was conduted parallel to the economic plan. Another cause was simply lack of 
appreciation and enthusiasm for this kind of work by particular highly-placed 
officials. 

Lastly, the question of the institutional framework has at times caused s o m e 
concern as to whether it facilitates these tasks and allows them to be done 
effectively. In the early days, when this work was in its infancy, a department 
was conveniently set up within the economic planning body. This enabled 
manpower programmes to be closely related to the entire plan for social and 
economic development. For some time this closely-knit set-up worked very 
well and facilitated good results, as there was close integration of all sectors of 
development planning. Later on, as the need arose to restructure the entire 
government machinery (which included decentralization of decision-making 
powers from central ministries to the regions and districts), it became necessary 
to streamline some of the government activities so that they could more easily 
respond to the new set-up. In this process manpower development assumed a 
new role, that of co-ordinating the m a n y activities that were taking place all 
over the country in this field. Thus in 1975 a ministry was established to 
undertake this task, plus that of manpower planning. Since then a debate has 
continued over whether this is the most appropriate institutional framework. 
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PART FIVE 

Summary and conclusions 



A synthesis of 
country experiences 

I. Introduction 

A critic of the manpower-requirements forecasting approach has recently 
stated that returning to the literature after ten years, nothing seems to have 
changed conceptually or methodologically. (Hollister, 1984). The papers 
prepared for the H E P project to evaluate qualified-manpower forecasting 
methods have provided the opportunity for a new assessment of the practice of 
manpower forecasting across a wide range of countries. Until n o w such assess
ments have been limited to African countries' experiences (Jolly and Col-
clough, 1972) and to the collection by A h a m a d and Blaug (1973) of experiences 
in four market-economy industrialized countries and three developing coun
tries. The present collection has two advantages over these : first, the experi
ences of the 1970s are for the first time recorded ; second, three case studies 
from centrally-planned economies are included. The case studies embrace the 
experiences of France, the Federal Republic of Germany , the United Kingdom 
and the United States of America; Hungary, Poland and the U S S R ; Egypt, 
India, the Ivory Coast and Tanzania. 

Criticisms of the manpower-requirements forecasting methodology have 
been of two types. First, it has been argued that the data and techniques used 
have been too crude to achieve their objectives. A s several of the papers show, 
data on the utilization of manpower have certainly been building up over the 
last decade, and the widespread use of computers has increased technical 
sophistication. The second form of criticism is more fundamental. It argues 
that better data and refinements of techniques will not produce more reliable 
forecasts, since the basic concepts of the approach are founded on false 
perceptions of the structure and workings of labour markets. Since manpower-
forecasting activities and their evaluation implicitly or explicitly provide 
information on the nature of labour markets, the experiences gathered over the 
past decade or so m a y also throw some light on this question. While the 
essentials of the approach to manpower forecasting are c o m m o n across coun
tries, variations in the data available, the sophistication of the techniques used, 
the purposes of forecasts, the extent of economic planning and the whole 
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politico-economic environment mean that in attempting to draw out the high
lights of cross-country experiences it is useful to group the case studies into 
three categories of country type: market-economy industrial, socialist and 
developing. 

II. Market economies 

Forecasts of manpower requirements in France, the Federal Republic of Ger
m a n y , the United Kingdom and the United States of America have been m a d e , 
in one way or another, since the 1950s. Except in the United Kingdom, they 
have been m a d e regularly across the economy, as well as concentrating on 
particular occupations—most notably doctors, teachers and scientists and 
technologists. The purposes of comprehensive forecasts have been more to 
provide information for employment policy, and information of expected shins 
in the demand of economic sectors for labour and of the future educational 
structure of the labour force, than to provide specific guidance for the size and 
structure of post-compulsory levels of schooling. Indeed, the Bureau of Labor 
Statistics in the United States has never translated occupational requirements 
into educational requirements, and in France the most recent Plan has for the 
first time stopped short of providing a balance-sheet of educational d e m a n d 
and supply. Indeed, the whole question of the relevance of manpower forecast
ing for purposes of educational planning in the context of general surpluses 
which have arisen in the labour market since 1974 is being posed in both France 
and Germany . 

In the United Kingdom, Dougherty argues, manpower forecasting has never 
played an important role. N o attempts at producing economy-wide occupation
al forecasts have been m a d e by an official body, and the single-occupation 
surveys which have concentrated on scientists and technologists, teachers and 
doctors have recently become more reticent in producing quantitative forecasts 
of requirements. Discrepancies between those forecasts which have been m a d e 
and actual employment have been wide. Employer forecasts of the demand for 
scientists and technologists have been substantially overestimated, while the 
levels of employment of doctors and teachers have been influenced more by 
public expenditure allocations than by service norms. While quantitative fore
casting has proved ineffective, Dougherty argues that there is a need for a 
single institution to be responsible for monitoring manpower development. 

At the opposite end of the spectrum in terms of the degree of quantitative 
manpower forecasting in market-economy countries is the United States. 
There, forecasting is comprehensive, based on complex macroeconomic m o d 
els and input-output tables and detailed projections of industry-occupation 
coefficients based on substantial time-series data, and computerised. Forecasts 
are also very detailed. Occupational forecasts have been m a d e simultaneously 
at several levels of disaggregation, ranging from 4 to 377. Labour productivity 
has been forecast on the basis of regression estimates for 76, then 156, then 450 
industries. The most recent forecast for which data on out-turn is available is 
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1975. These forecasts covered 116 industries and 150 occupations. Evaluations 
suggest that employment forecasts have proved to be reasonably accurate, in 
aggregate and by sector. Occupational forecasts, however, ranged from an 
overestimate of 136 per cent for plasterers to an underestimate of 43 per cent 
for personnel workers. For occupations requiring post-secondary training the 
forecasts ranged from underestimates of 34 per cent to overestimates of 15 per 
cent. Hight concludes that errors were mainly due to the projected occupation-
employment ratios. 

A great deal of effort has also been put into manpower forecasting in France 
and unlike those of other market-economy countries these forecasts are speci
fically linked to a comprehensive economic planning process which produces 
four-year plans. Forecasts of employment and manpower structures have been 
estimated using a mixture of linear trends and expert working groups. Since 
1977 two economic growth scenarios have been adopted and for each, m a c -
roeconomic simulation models have provided coherent employment projec
tions. Occupational structures of employment have, again, been determined at 
disaggregated levels involving 105 occupations and 45 sectors. A s Paul 
remarks, forecasts of the evolution of occupation-employment coefficients 
which rely on linear extrapolation assume the existence of long-term trends 
deducible from observations of the past. In stable circumstances this m a y be 
valid, but the trends are of little use w h e n they start heading downward. 
Comparing aggregate employment forecasts with outcomes, disparities have 
generally been small ; but since the mid-1970s the level of unemployment has 
been well above that forecast. A s regards occupational forecasts, these were 
rarely more than ten per cent off the mark in the Fifth Plan, but errors were 
significantly higher in the Sixth. In the most recent Plan the forecast trends 
appear to have been in the correct direction but the actual rates of growth 
forecast have differed widely from the outcomes. Paul concludes that the 
disparities highlight the inadequacies of the forecasting model in an economy 
that is no longer growing steadily. In the preparations for the Eighth Plan, the 
question was explicitly raised of whether the fact that skills were no longer in 
short supply meant that there was any point in basing educational planning on 
labour market criteria. For the first time in the long period of planning in 
France, the present Plan does not attempt to juxtapose job-supply forecasts 
with available supplies of labour, as it was felt unhelpful to translate the 
numbers leaving the educational system into entries to different occupations. It 
appears, however, that the disillusion with forecasting is mainly with the 
degree of disaggregation of forecasts m a d e in the past rather than with m a n 
power forecasting as a whole. 

The place of manpower forecasting in the Federal Republic of Germany lies 
somewhere between those in the United Kingdom and in France. A s in the 
United Kingdom, forecasting is not centralized in one body and different 
ministries and institutions carry out separate components. However , compre
hensive forecasts are made for both the med ium term (five years) and for 
longer. The conclusions resulting from comparisons between forecasts and 
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outcomes are that 'tolerable' errors were m a d e in projecting overall labour 
supply, participation rates of the middle-aged, the decline in employment in 
the primary sector and the increase in services. 'Serious' errors were m a d e over 
participation rates of both younger and older age-groups, the extent of the 
decline in employment in manufacturing and commerce, the growth rates of 
gross domestic product and labour productivity, and unemployment. Going 
beyond aggregate employment structures to the educational structure of labour 
demand and supply, forecasts m a d e for 1976 cannot yet be fully judged. 
Tentatively they show a fair degree of accuracy overall, but all detailed projec
tions are wide of the mark. Used alone, Tessaring argues, disaggregated 
forecasts by, say, university discipline are next to useless. The author's conclu
sion is that so far only the first steps have been taken to give proper weight to 
substitution in the labour market, job and occupational mobility, the impact of 
technology and the causes of the educational behaviour of individuals. Again, 
it is stressed that the most important aspect of employment policy in the 
coming years is to provide sufficient employment opportunities for the young. 

III. Socialist countries 

M a n p o w e r forecasting has been undertaken for a longer period of time in the 
socialist countries of Eastern Europe than in most other countries. The econo
mic environment within which it occurs is also different in a number of ways 
from that in the market-economy countries. In particular, forecasts are woven 
very closely into detailed comprehensive plans, the resulting policies take the 
form of directives, and graduates are often directly assigned to jobs. In addi
tion, the emphasis of employment policy is more firmly on full employment 
and therefore on manipulating demand to meet supply rather than on simply 
aggregating the various demand forecasts and subsequently attempting to 
manipulate supply. These factors m a k e an evaluation of manpower forecasting 
particularly difficult, since forecasts and outcomes are necessarily identical if 
plans are followed. 

The Soviet Union has a planned economy and manpower flows are no 
exception. Long-term (15 to 20 years), medium-term (5 years) and annual 
plans are prepared for the labour market and binding five-year plans are 
developed for each education and training institution. The degree of 
implementation of the institutions' plans is reported by Ivanov to be very high, 
with divergences of only 0.1 to 0.5 per cent for admissions and 1 to 2 per cent 
for output. A central feature of short-term manpower planning is the process 
whereby graduates are directly assigned to positions in the labour market. 
Assignment occurs for two reasons: to fulfil the constitutional right of indi
viduals to a job for which they are trained, and to regulate demand to areas of 
need. These needs are calculated on the basis of the established five-year plan 
and the draft plan for the following five years, resulting in a ten-year perspec
tive. F r o m planned levels of sectoral output, occupational requirements are 
forecast using 'load norms', the 'personnel-nomenclature' method and the 

252 



A synthesis of country experiences 

concept of 'specialist saturation'. All three approaches have their problems. A s 
Ivanov reports, '... the general difficulty in using (the first method) lies in 
establishing sound optimum norms'. The same is true for determining in each 
sector the appropriate degree of specialist saturation or the proportion of each 
workforce with specialist training. In the personnel-nomenclatue approach, 
which involves delegating the posts requiring specialist training and aggregat
ing these according to all enterprises' development plans, there is the problem 
of nomenclatures being out of date. The most recent work on manpower-
planning methodology in the Soviet Union has concentrated on issuing new 
procedures to be followed for each of these approaches, and it is reported that 
'... research has indicated the most objective method of calculating the special
ist strength norm to be the one based on analysis of the personnel structure of 
progressive enterprises...'. 

In Hungary, educational planning within the framework of the national 
economic planning process began in the late 1940s. According to Timar, 
lessons learned over the first decade included the view that five years is too 
short a planning period ; that plans wrongly assumed that recent trends would 
continue unaltered, which resulted in measures aimed at reducing shortages 
leading to surpluses; and that too m u c h reliance should not be given to 
enterprises' forecasts. Consequently, in the 1960s, the planning period was 
extended to fifteen years, research was directed to the impact of technical 
change on job content and to job mobility, and forecasts were derived by sector 
working groups. O n c e again there was a movement away from extensive 
disaggregation, '... planning can concern itself neither with the detailed spe
cifications of individual occupations nor with the specialized details of training. 
Consequently planning is confined to groups of occupations demanding identi
cal or similar qualifications.' Employment forecasts for the period 1969-80 
demonstrated only slight variations from the outcomes for the size of the 
labour force as a whole, and at the broad sectoral level only two sectors had 
substantial variations. Again, turning to comparisons between high-level m a n 
power needs and educational output, only small differences occurred for four 
of the six broad areas of study, which indicates the relatively tight hold on 
enrolments. Disaggregating by specialism, however, produced m u c h greater 
deviations, such as the 161 per cent deficit in mathematicians. T h e general 
conclusion is that 'the theses underlying manpower plans formulated in the 
1960s and the resulting education policy have been mainly substantiated'. 
Through the 1970s, however, several changes occurred in the manpower-
forecasting process. These included a switch away from forecasting require
ments for broad occupational groups and towards the evolution of the qual
ification structure of the labour force, plus a greater use of econometric 
methods and computer simulations. 

M a n p o w e r and education plans in Poland have each covered fifteen-year 
periods, 1960-75, 1970-85, 1975-90. The 1960-75 Plan based d e m a n d in the 
production sector on forecasts of planned capital outlays and productivity 
changes and in the service sector on employment-population ratios in a number 
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of other countries. Employment was forecast for twenty sectors. International 
comparisons were also used to forecast occupational structures and demands 
and these were translated into higher-education requirements. B y 1975, econo
mic output, labour productivity and the development of higher education had 
not evolved as expected. Twice as m a n y students graduated as forecast and the 
gap between planned and actual graduate employment was 37 per cent. Josefo-
wicz et al. state that whether this resulted from greater employment opportuni
ties than expected or from job-upgrading (qualification escalation) is not clear. 
Since 1975 the economy has severely underachieved, with output growing at an 
annual rate of 1.6 per cent as against a planned rate of 6.6 per cent. This, 
together with an over-expansion of the training of professional and technical 
workers in relation to skilled manual workers, has led to further qualification 
escalations and the existence of a range of surpluses and shortages. The overall 
conclusion is that while manpower-forecasting activities have resulted in an 
improved data-base on links and interactions between employment and educa
tion and a better knowledge of the labour market, the increasing institu
tionalization and formalization of forecasting m a y well m a k e it less useful than 
it could be. 

IV. Developing countries 

The efforts, approaches, coverage and effects on employment and education 
policy of manpower-forecasting activities probably vary more between the 
developing countries than between countries within each of the other two 
groups. While the four developing-country case studies in this book do not 
represent a typical cross-section, in that each country has put large efforts into 
forecasting activities, there are some significant differences between them. In 
particular, while India began forecasting in 1947, attention there has continued to 
be focused mainly on a very small number of occupations and attempts at 
economy-wide forecasts, even for high-level manpower , have been very few. In 
Tanzania, the Ivory Coast and Egypt, however, forecasts have been m a d e 
across the board and for secondary-school graduates as well as post-secondary. 
Again, while it is difficult to see any precise effects of manpower forecasts on 
educational policy in Egypt and India, they appear to have had a very strong 
influence in Tanzania. The Tanzanian government has consistently practised 
manpower forecasting since 1962, and has undertaken five surveys, mostly 
linked to five-year development plans. Rugumyamheto demonstrates that the 
methodology has slowly evolved. For instance, both the 1964 and 1969 surveys 
based public-sector employment on proposed individual projects, but by 1976 
extrapolation of output-employment ratios was used. Again, by 1976, separate 
estimates of labour productivity were applied to each sector. O n the other 
hand, constant occupational mixes by sector have continued to be used 
throughout the period. Discrepancies between forecast and actual wage-
employment within plan periods have been up to 20 per cent, and at the 
occupational level it is noted in the case study that the assumption of constant 
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occupational mixes led to greater discrepancies for high-level manpower in 
later forecasts than in the initial ones—a result of high-level manpower propor
tions rising through time. The linkage of secondary and post-secondary educa
tion policy to manpower forecasts has always been strong and since the shift in 
priority to primary schooling in 1974, even more emphasis has been placed on 
expanding post-primary schooling only in line with forecast manpower require
ments. In recent years there have been attempts to both widen and deepen 
manpower-forecasting work through surveying rural skill needs and developing 
a data bank matching the education and skills of wage-workers against jobs 
held and job mobility. 

M a n p o w e r forecasts have also been m a d e since the early 1960s in Egypt. T h e 
first of these covered the 1960-65 Plan period and was extended to 1975. F r o m 
the beginning attempts were m a d e to follow the comprehensive methodology 
adopted for the O E C D Mediterranean Regional Project. O n the basis of 
economic output targets and productivity forecasts based on 1950-59 trends 
plus international comparisons, sectoral employment was forecast. Largely on 
the basis of international comparisons these were then translated to five 
occupational categories and each of these was said to correspond to particular 
educational categories. Occupational requirements were further disaggregated 
into 27 groups according to the base-year situation, international comparisons 
and employer forecasts. The evaluation by Saleh of the forecasts using 1976 
Census data shows deviations in total employment by sector ranging from a 75 
per cent overestimate for mining to a 145 per cent underestimate for construc
tion. A second economy-wide forecast was m a d e in 1979 for 1984 and 1989. 
This adopted techniques used by the United States Bureau of Labor Statistics 
based on a detailed occupation-industry matrix. The assumption was m a d e that 
occupational mixes are relatively stable. T o the resulting occupational require
ments, an education-occupation matrix was then applied, that is, an estimate 
was m a d e of the proportion of employment in each occupation said to require 
each of six levels of education. T w o features of the labour market in Egypt 
m a k e manpower forecasting problematic. Temporary migration to, parti
cularly, other Arab states has reached large but unknown proportions. It is 
estimated that between 15 and 30 per cent of the labour force is working 
abroad. The second feature is the guaranteed employment scheme which 
operates for all university, technical institute and technical secondary-school 
graduates w h o do not find their o w n employment. These graduates are 
employed at no cost to ministries and local authorities. The result is that the 
use of present occupational structures as a base on which to estimate future 
requirements is illegitimate. 

M a n p o w e r forecasting in the Ivory Coast is a relatively recent activity. T h e 
first forecast for 1971-75 again relied heavily on the Mediterranean Regional 
Project approach for the private sector and judgements of plan implementation 
for the public sector. Conversion of sectoral employment to occupational 
requirements was based on a mixture of the base-year situation, international 
comparisons and observations of the most progressive units in each sector. In 
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the 1976-90 forecasts, basically the same approach was used except that 
employment-output elasticities had been calculated and were used to project 
productivity changes. Again using a variety of approaches, employment totals 
were then converted to eleven occupations. Comparing the situation in 1980 to 
that forecast, Achio shows that total employment was 8 per cent less than 
forecast and while the manufacturing forecasts were close, disparities in s o m e 
other sectors were significant. Within sectors, employment was distributed 
among four occupation/skill categories broadly as forecast, but discrepancies 
increased substantially with any degree of disaggregation. Recent development 
of manpower forecasting has aimed at increasing information, particularly on 
job mobility between and within enterprises and on the passage of students 
through the education system. This has become feasible with computerization, 
which is also enabling simulations to be m a d e . Future work is expected to 
concentrate on the training needs of occupations, job mobility, job vacancy 
and application trends, patterns of access to jobs and a further development of 
simulation models. 

The Indian Government has a longer experience of manpower forecasting 
than most other developing countries. While a major effort was m a d e to use 
the approach for comprehensive educational planning in the mid-1960s, most 
forecasts have been limited to single occupations requiring, usually, high levels 
of technical education. Occupations most stressed have been medical (since 
1946), scientific (since 1974), engineering (since 1955) and agricultural (since 
1957). M o r e comprehensive exercises included a ten-year forecast of technical 
manpower requirements and their educational implications in 1959, and in 
1966 the Education Commission produced forecasts for matriculates and 
degree-holders to 1986 on the basis of manpower forecasts. The latter exercise 
estimated the educational structure of employment by sector and projected 
educational requirements without going through the conventional step of 
occupational requirements. Most occupational forecasts have used work norms 
such as population per doctor and pupils per teacher, although forecasts for 
engineers have evolved from simple output norms to regression analyses 
incorporating productivity changes and occupational patterns. Apart from 
engineers, data do not allow evaluations to be m a d e (for instance it is not 
known h o w m a n y doctors are in private practice). W h e r e it is possible to 
compare forecasts to outcomes, V e r m a reports that substantial differences 
exist, usually due to overestimates of demand which in turn have been due to 
overestimates of economic growth. However , the conclusion drawn is that 
while forecasts have had little impact on educational policy, for a variety of 
reasons they will continue to be m a d e for graduates of high-cost courses. 

V . Conclusions 

Drawing conclusions from these case studies about the accuracy and utility of 
forecasting manpower requirements poses considerable problems. In particu
lar, the degree of correspondence between forecast and actual levels and 
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patterns of employment m a y be very different in different types of economy. In 
a planned one such as the Soviet Union, where there is detailed control over 
education and training enrolments and where graduates are centrally assigned 
to specific jobs in line with that training, a situation of zero discrepancies can 
be institutionally manufactured. But such a situation would indicate virtually 
nothing about the quality of the forecasts. O n the other hand in an economy 
such as that of the U S A , where post-secondary places largely adapt to student 
demand and employment offers are in the hands of thousands of individual 
employers, actual patterns of employment invariably do deviate from forecasts 
but it is not simple to isolate the causes. These m a y include inaccuracies in any 
one of a long series of steps, beginning with gross domestic product forecasts 
and going through to presumed employment-occupation and occupation-
education relationships. Alternatively, requirements resulting from a correctly 
forecast gross domestic product m a y have been accurately forecast but students 
m a y not have chosen to enter the specific courses m a d e available or, if they 
did, m a y not then have taken up jobs for which they were trained. 

The case studies in this volume do not allow a detailed evaluation of the 
quality and accuracy of manpower forecasts to be m a d e for all countries. It is 
possible, however, to draw some brief conclusions as to the perceived useful
ness of manpower forecasts by examining h o w they have been used and what 
changes in focus are being, and have been, implemented or suggested. 
1. The concentration of forecasts on high-level manpower or specialists has 

increased over time. In fact, over the last fifteen to twenty years govern
ments in countries such as the United Kingdom and India have m a d e 
forecasts only at this level. 

2. The organization of manpower forecasting varies widely across countries. In 
the United Kingdom there is no single body responsible for manpower 
development and in the Federal Republic of Germany a working party co
ordinates the activities of a number of agencies. O n the other hand the 
organization is centralized and much stronger in France and in the socialist 
countries. In countries where administrative and political decentralization 
exists, as in India and Tanzania, problems of co-ordination are evident. 
Within the actual planning process, across a number of countries there are 
signs of a greater reliance on the views of expert groups usually working in 
tandem with formal forecasting procedures. 

3. M u c h of the general literature on manpower forecasting in the last 25 years 
has linked that activity with educational planning. O n the basis of these 
case studies, however, it is apparent that in market-economy countries 
forecasts of occupational requirements are, or are coming to be, almost 
totally de-linked from forecasts of educational requirements. In these 
countries, manpower forecasting for educational-planning purposes is a 
rare activity. 

4. A n important part of the rationale for m a n p o w e r forecasting has been the 
necessity to predict, and consequently overcome, shortages of skilled 
workers. In a situation of labour surpluses for all but a very few occupa-
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tions several of the case studies, most explicitly that for France, suggest 
that this rationale is n o w being questioned. 

5. Despite the long history of manpower forecasting in centrally-planned eco
nomies, the problems identified in the past do not all appear to have been 
resolved. In particular, the methodologies on which to define the all-
important work norms and degree of specialist saturation are not as yet 
regarded as satisfactory. 

6. Despite substantial criticism of the practices of m a n p o w e r forecasting for 
educational planning as set out in the Mediterranean Regional Project in 
the early 1960s, the developing countries surveyed in this volume largely 
appear to be continuing to follow them. These include the use of employer 
forecasts, base-year employment-output ratios or similar observations 
from other countries, constant occupational structures and assumptions 
concerning the proportions of each occupation requiring specific levels of 
education, and all culminating in single sets of forecasts. A n exception in 
some respects is the Ivory Coast, where computerization is enabling multi-
forecasts based on different assumptions to be m a d e and where research is 
being conducted into areas such as job mobility, job vacancy and applica
tion trends, patterns of access to jobs, and so on. 

7. Several of the case studies report that forecasts of sectoral employment have 
proved to be reasonably accurate. It is in the conversion of these to 
occupational and educational requirements that the problems continue to 
lie. T h e presence of unstable employment-occupation structures makes 
forecasting hazardous even in countries with large amounts of time-series 
data, while extensive job-switching causes problems for assessing the need 
for newly trained workers resulting from a given forecast of occupational 
requirements. 

8. Following on from the previous point, the expectation that increased 
disaggregation of forecasts leads to greater inaccuracy has been widely 
accepted for some time. O n the other hand, it is such disaggregated 
forecasts which are most strongly demanded by those involved in making 
decisions in the education and training sector. In several of the case 
studies, the increasing discrepancy between forecast and actual employ
ment resulting from greater disaggregation is once again spelled out. M o r e 
important, though, from France to Hungary to the Ivory Coast, the resist
ance by the planners to making disaggregated forecasts appears to be 
beginning to dominate. 

9. The case studies highlight, by their omission, some of the areas where there 
appear to be gaps in information and analysis. In particular, the study of 
costs either in terms of cost-effectiveness or cost-benefit analysis does not 
appear to be even a peripheral area of interest in m a n p o w e r development 
activities, while enquiries of what happens to graduates of different levels 
and courses of training are also widely absent. 
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A synthesis of country experiences 

Despite the problems and inaccuracies of manpower forecasting readily ack
nowledged in several of the case studies, none of the authors concludes that the 
activity should be totally rejected. What most of the studies do show, however, 
is that forecasts below the levels of sectoral employment need to be regarded 
with m u c h scepticism. This growing recognition suggests that greater attempts 
should n o w be m a d e to move away from a single planning methodology and to 
widen the types of information and analysis on which employment and 
educational policies are m a d e . 
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