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CHAPTER -~ I

INTRODUCTTION

I.1 ©Need for a Wider Meaning of Manpower Planning

Manpower 1s a critical resource in any economy.
Its development and proper utilisation becomes éné‘of the
important policy objectives of economic planning itself,
Very often, manpowsr p}éﬁﬂing process is carried on the

e itetalll _

'static! framework, where technology is assumed to be given,
Moreover, i1t assumes the ratios of inputs remain fixed,
This implies unchanging relative prices,

In technical terms, manpower planning in the
'Static! gense, chooses not only a particular production
possibility curve but also a particular point on it. The
planning process becomes less fiexible whenever it assumes
a particular productien possibility curve, It becomes still
more rigid when it assumes a particular point on it, In
Otherwords, manpower planning within the reach of a single
point assumes too much fixity which need not necessarily be
true in thne redl world situations.

Let us examine this with the help of a coaventional

diagram,
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The;e two fiéures represent conventional produbtion
possibility curves (PPC), PP and PqP3. 4A1B1 and A;'By! show
different relative prices on the same PPC., In the 'static!
sense menpower planning &ssumesa particular point, say Ty, on
a particular ?PC, say PP and this is applied at a global level
for the eéonomy to make projectionsg. When we fix a point on
a PPC, relative prices are not gllowed to change, More pre-
eisely | @ 1is assumed to be the same under all circumstances,
But in real situ.tions, the production possibilities in the
economy need not ve concentrated on the single point, say Tj,
that we have already chousen, Any change in the relative
prices makes different point on the PPC, Within the given
technology, this may be possible. In otherwords, even within
the given technology, if relative prices are not constant it
je possible to move from one pdint to another on the same

PPC, say from Ty $o T1', Therefore, the contention is that
. )



in the first stage of improvement in the manpower planning
process a movement along the PPC should Se allowed,

A movement along the same PPC assumes that fech-
nology remains the same, Therefore, the next stage is to
allow a shift from one PPC to another, say from PP to PyP;,
This may not be possible within the existing technological
framework, In the planning process we should try to evolve
a new strategy so as to facilitate this shift, This leads
to the planning for a different technology - an appropriate
technology. Such a technology need not necéssarily be
existent in under-developed countries, Therefore, the
planners have to elther design for a new technology or re-
formuléte the existing one, Thus, in the second stage of
improvement in the manpower planning process, it should be
allowed to shift from one PPC to another, say from PP to
Py B , as showa in the diagram,

In its still advanced level, manpower planhing has
to take into account various other factors also,. Génerally,
manpower planning is carried on the basis of plan targets;
i.e, manpower planning is very often used as an instrument
to reach the planned output target. Here the objective of
manpower planning is for an increment of GNP and therefore,
this can be termed as manpowerr%;;” arget GiIP (MPGNP), P
Manpower 1is not iike other physical inputs. Here the out-
put need not necessarily be quantifiable nor homogeneous,

- We cannot assume & high degree of quality control especially



in the case of High Quality Manpower (HQM), In this case
the objectives of manpower planning cannot be restricted

to the increment of GNP alone, The‘objéctives are a wider
concept - a target vector of social objectives which
includes GNP also. This can be termed as Manpower Planning
for a target Vector of Social Objectives (MPVS0), Since it
is a wider concept than GHP, GNP is not a reliable surrogate
of it. In otherwords, manpower piahning at this stage faces
a dilemma regarding MPGHNP Vs a wider vector MPVSO, Therefore,
our objective in this thesis would be to widen the existing
concept of manpower planning as far as practicable along the

lines indicated above.,

I.2 Categories of Manpower Projections

The term manpower denotes selected categories of
personnel who réquire several years of education or train-
ing., Planning of manpower includes the development, mainten-
ance and the optimum utilisation of labour force, Develop-
ment of manpower is the process of acquiring skills,
maintenance 1s the process of preserVatioh of the existing
skills and utilisation is the process of matching the needs
of the economy and the supply of personnel depending upon
the level of economic development,

Manpower planning, in general, consists of three
processes:

(a) projecting demand and supply;
(b) integrating manpower planning witn economic planning, and

(c) proper employment of the produced manpower,
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These three processes are not distinect and
separate, but interlinked, Projections of manpower auto-
matically takes into account the other two aspects.
Therefore, in our further discussions we give priority to
projections, though the other two aspects will be discussed
side by side.

A distinction between projection and forecasting
is in order at this stage.l A projector acts within the
 framework provided by the planning authorities, His model
is based on a number of assumptions and the past trend,
His success depends on the number of variables he accounted
?or and on the validity of the assumptions hg made, His
pro jections are successful ﬁo the extent that the economic
planning process and thereby the framework provided them
are valid, Therefore, his étatements wlll be conditional
to this extent. In the case of a forecaster, he has the
institutional freedom to choose any framework and he can
make unconditional statements., Since Indian manpower
planning process is carried on the projection lines, in our
discussions we use the concept of projections and not fore-
casting, However, in the theoretical discussions, we

argue for a changé in this attitude,

1. Magnum (Garth) and Nemore (4rnold):#Nature and
Functions of Manpower Projections.n

Manpower Journal, October-December 1967,



Pro jections are usually carried on at micro and
macro levels., At micro-leve%,firmé make their manpower
demand projections where as at the macro-leve% planning
- authorities make projections for demand and supply of man-
power, Firms consider supply as given and therefore, no
projections of supply are made. Very often firm-level
projections are for the promotion possibilities of the al-
ready employed labour-force, Therefore, these projections
have very little to do with the unemployment situations
whereas macro-level projections directly affect. the un-
employed labour-force., Moreover, macro-level projections
incorporate the demands of firms, at one stage or the other,
Therefore,'the scope of this study is limited t5 macro-level
pro jections,

A projection has three aspects - demand, supply
and a balance between thé two, The third aspect is the
resultant of the first two., Again, demand and supply
projections are inter-related, Supply projections depend on
the requirements of the economy and these requirements are
the projected demand. But for practical purpose, these may
be discussed separately,

Manpower demand at any particular point of time
represents the requirements of skill mix against certain
specific levels of technology and productivity, Technology
and productivity are important because the development of
a particular technology affects the structure of demand and

the quantity demanded of a particular manpower category.



Therefore, it may not be correct to.assume fixed technology
or fiied relationship between technology and manpower, which
is very often done in our planning process, Moreover, there
is subsgtitution possibilities between different factors which
affect the demand for manpowér. Generally there are three
kinds of substitution possibilities:

(a) between labour and capital, (b) between occupationsg, and
(e) between certificates and expérience. As far as engineer-
ing manpower is concerned the last point is very important,
Mostly, demand projections are based on the educational quali-
fications like degree and‘diploma whereas employment 1s very
often experience based.. Though the earlier projections did
not give due emphasis to this aspect the later projections
considered it and termed them as 'practicals.'

The secdnd aSpeét is the supply projections, It is
the projections for the development of training facilities so
as to facilitate the availability of projected demand at the
prOpér”time. The'main éoﬁrce of supply is the educational
institutions, Thereforé, planning for manpower suvply in-
directly implies planning for educational institutions,

To sum up, demand and supply projections are two
sides of the same coin, Demand projections directly aim at
the achievement of the planned output targets whereas supply
projections prepares the ground work for it by making avdail-
able the trained manpower at the proper time.

The rest of this chapter gives the plan of different

chapters in the thesis,
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1.3 A Previeyw

Chapter II presents the dimensions of manpower
planning, I% starts.with different definitions of man-
power planning and a discussion on them, It is followed
by a discussion dn the 'gtatic' and dynami??aSpects of
manpowér planning where we»emphasise the need for a search
for an appropriate technology. Then the classical view of
labour market and its relevance to manpower is considered,
In the lagt section of the same chapter we concentrate on
the High Quality Manpower (HQM) planning with special
re ference to engineers,

Chapter IIT is devbted to discuss the problems
and dilemmas for developing economies, Followed by a dis-
cussion on the problems in the development process in its
manpower aspects, we consider four dilemmas - the dilemma
of GNP Vs other elements of the 'target Vector,' the
dilemma of point of time Vs the period of time, the dilemma
re garding over productiod and finally the dilgmma regard-
ing expectations., The main theme running through the dis-
cussions ig that manpower planning should be based on a
wider concept - & target vector of social objectives - and
not on GIP alone, Since no reliable surrogate is avialable
it is difficult to get optimal solutions, Therefore, very
often manpower planners are forced to resort to sub-optimal

solutions, These solutions are to be evaluafal against the



time element involved and this time element is important
in questions regardihg the capacity and capability of the
system,
| Chapter IV is on projections on Bngineering Man-
power in India, Here we come from the theoretical plg% to
the practice of engineering manpower projections. . The
first part of this chapter Geals with the necessity of
projections. Then we fried to classify projections depend-
ing on iﬁs purpose., We classified projections into three(go
market based demand projections, (b) plan based market
projections and (c) need baged social demand projections,
The last part is devoted to a review of Indian projections
on engineering manpower.grojectiOQS are broadly categorised
into global and sectoral, Within this broad category, each
particular projection ig discussed separately depending on
the basis they used, We have tried to cover all important
projections in this field.

Chapter V presenté the confliciing facts in Indian
projections. First we discuss the discrepancieé regarding
various projections. Within the comparable projections, it
is obvious that projections by different authorities for
the same period varied, I 3he last part deals with the
pro jections and reality. Here we considereg the fact that
though we started projection very early, enemployment still

remains as an unsolved problem.



Chapter VI gives the summary and concluslons,
Here we summarise ( the theoretical discussions and put
forwvard the emerging concept of manpower planning in
developing iggnomies. In the succeeding section we ftried
to see the dffects of engineering manpoweyr projections,

We end with some suggestions on further studies,



CHAPTER - I

THE DIMENSIONS OF MANPOWER PLANNING

II.l_Definitions

If we wish to define manpower planning, then we
find, we can take positions anywhere between two extremes.,

At one end will be what may be called the deterministic
position.

"Manpower planning is the integration of manpower
policies and practices and procedures so as to achieve the
right numbers of right people in the right jobs at the right
time ,*1

At the other end will be the pragmatist position
| ylelding only a working definition of manpower planning as:
"the process of developing and defermining objective policies -
ahd programmes that will develop utilise and distribute man-
power so as to achieve economic and other goals, It includes
developing the necessary organisations and institutions

required to execute manpower programmes,"2

1. Lynch J.James; Making Manpower Effective, Part I, page-12,

2. Government of India, Ministry of Home Affairs -
"4 Manpower Programme for Economic Development" 1960,
quoted in Batra V.P., Economy and Human Resources,
p.3, 1978,




The first definition brings to light the main
features of manpower planning, But it is too rigid, techni-
cal and mechanical, It gives us the feeling that manpower
planning is like deliberations on a chess problem, attempt-
ing at precise and unique solutions,

The second definition is obviously less rigid,
more realistic and more extensive, While it is certainly
more flexible, it 1s also somewhat vague. It emphasises
the two aspects of manpower planning;

(a) making blue prints for the development and the utilisa-
tionvof human resources in the best possible way: this is
the traditional planning aspect;-and

(b) the institutional process of the development and utili-
sation of human resources itself: this 1s the traditional
implementation or execution aspect,

Manpower planning is here defined as a whole,
combining both these aspects in an interacting feed-back
system. Particularly, it is difficult to fasten the respon-
sibility of precise qualifications on the manpower planner,
if we use this definition, which the first definitisn would
insist upon., In our study we would like to take a position
somewhere between the two extremes while‘we.opt for a #holiste
view, we shall try to use some dualifications, at the same
time emphasising their usefulness and limitatirns in a given
contexk,

Manpower planning cannot be considered in isolation,

It is only a part - an integral part - of our national



planning goals. In other words, manpower planning cannot
‘ba divorced from other economic and non-economic policy
formulations., This inter-relationship is very important
because-planning nelps the government to determine poli-
cies and policies adopted by the government are essential
factors of planning.3 Therefore, the central objective of
manpower planning is to construct a strategy of human
resource development which is consistent with a country's
broader aims of social and economic development,

To begin with, the projection of these objectiwes
creates the problem of choice at least on two dimensions,
In the first place, some objectives can be pursued only at
the expense of others, Secondly, the objectives have to be
stated for a time horizon which has to be more or less
arbitrarily chosen, If these objectives are not in line
with other policy formulations, then we may be aiming at a
wrongmix or producing‘the rightinen at the wrong time,

The objectives are Very important in evaluating
our planning, But oaly very few organisations male their
objectives expiicit. And in some cases the pattern of
‘objectives can be seen only as a hierarchy which is not
stable or lacking in pergpective overtime, In both these
cases evaluation becomes very difficult,

The projections will form an important asnect of

manpower plgnning., There can be and in tvo senses - as

3. Smith,A.R.; An Introduction to Manpowsr Research in
Manpower Research, 4.4.3.Wilson (84.),1967




positive projections or as normative projections, Positive
projections would show 'what will heppen' in the future and
normative ‘'what ought to happen." The distinction is very
basic in the planning process because the latter is the
result of a dsliberate and. coinscious value judgement exer-
cised by the planning autnrity while the former is the
expected result of an uninterfered growth of the economy.
Positive projections are merely an expected matter of fact
2nd here the success depends on the techniques employed
rather than on the planning process. In the normaﬁive
projections first we plan for future situation and then try
to achieve the planned objectives, Though these aspectis will
be discussed in detall in the succeeding chapters, it is to
be clear at this stage that in the planning process we are
concerned about the normative projections,

In projectiong, the final demand for different
categories ol manpower for particular occupations is expres-
sed in terms of educational qualifications such as degree,
diploma etc, Here, the underlying assumption is that educa-
tion is the criterion for job selection. The validity of
this assumption itgelf is often questioned, According to
George Skorov "empirical studies reveal that in no country
is there a rigid relationship between occupations and the

levels of types of education.'? This challenges the validity

—

4, Georgl Skorov; Hignlights of the Symposium from iManpower
Agpects of Educational Plannings UNESCO,
International Institute of Educational
Planning, 1967,




of education-based manpower planning and manpower-based
educational planning, But it is to be remembered that,
it questinns only the rigid relationship and not the re-
lationship as such. Moreover the positive association of
education with employment is likely to be higher in the
case of high level manpower,

II.2 The 'Static!' and the 'Dynamic'S Elements of
Manpower Planning Fixed Vg Variable Technology,

‘Manpower 1s & critical resource in any econony,
For a developing economy, it assumes even greater import-
ance because:
, _

(a) if a part of the manpower remains unused on account
of structural imbalances of resources then the economy
must find a way through the adOption of appropriate techno-
ogy to ending this mis-match, and
(b) if the sﬁructure of skill Tormation is inadequate for
matching the available manpower through appropriate techno-
logy to other respurces then. again manpower planning be-
comés a crucial instrument for economic planning itself,

 Let us now proce2d to examine the two aspects of
manpower planning referred to above, HManpower planning 1is
very often used in a 'Static! sense where we do not neces-
sarily recognise the search for an appropriate technology.
In the 'static' sense, we assume that the technology is

given and the planning process is carried accordingly, within

e

5. The terms 'Static' and'dynamic' are used here in a
restricted sense. They are used 3p&§'in relation to
technology only.



‘the framework provided by the existing tecihnology.

'Dynamic' manpower planning searcnes for an appro-
priate technology and the planning process is carried gccord-
ingly. Very often, such an appropriate technology does not
exist, especially in developing countries. Therefore, it
becomes the resbonsibility of the manpower planners either to
desigh new technology or to reformulate the existing techno-
logy. The ’dynémio' aspect of manpower planning envisages
the emergence of new technology and the productions of the
system to this technology. This is not an easy task in an
under-developed country, |

Any manpower planning based on the existing techno-
logy will be a failure in an under-deveiOped economy because
of the mis-match of capital and labour, Its failure will be
demonstrated by the existence of the unemployment of human
resources, Invdeveloping economies, capital is segree in
relation to the abundant supply of labour, Moreover, since
the capital is scarce there is g possibility that it will be
fully employed before the whole labour-force is absorbed.
This uhabsorbed labour-force in the form of unemployed persons
with 1little or no capital, forms one of the important problems
to be solved by the manpower planners, In the'Static' plann-
lng framework, the manpower planning can have only marginal
success, At the most, they may maintain an equitable distri-
bution of unemployment between different sectors. In other
words, even if they reduce the unemployment in one category
of labour force, it may increase or at the most remain un-

altered in other categories. That is, in 'static! planning



framework, we.may be able to traasfer the ﬁurden of un-
employment from one shoulder to the other, but the level
of unemployment in toto will remain without substantial
change. This is because of the nature of existing capi-
tal structure and technology which determine the limits
of employment and production in the economy. Given g
particular capital structure and technology, the possi-
bility of the system to change according to the pressures
of the supply of labour is very limited, |

Witn the help of é diagram we can drive home
_the idea of 'static' and'dynamic' manpower planning, For
the simplicity of explanation, let us assume that there
are only two categories of mdnpower mechanical and electri-
cal engineers, The figure is given below,

AB is a choice line, P is the actual manpower
demand with the existing technology. S is the actual supply.
The present demand with the existing technology, i.e. P,
is an inferior point, When the demand is at P and supply
at S, there is an exceéss supply of electrical enginzers
and a shortage of mechanical engineers. 1In otherwords at
this stage there 1s a demand - supply disequilibrium; one
category is highly employed and the other category relatively
unemployed. Moreover, with the existing level of demand
it is very difficult to reach the point 83 i.e. within the
tstatic! planning process it is difficult to attain the
point S, However, the attempt is to bring the demand to S

or close to S and to attain a balance between demand and
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supply. But the choice line, with the existing technology

is reduced to the gegment RQ on the choice line 4B. This

is because, it is the only segmenﬁ by which P can be attained.
Choosing gny point outgside the segment would mean, the demand
is less than P. Therefore the 'static' planners will try to
bring the supply within this segment RQ, They are left with
three optionsy to bring the supply to R or to @ or to any
other point between these two extreme points, If they choose
R, mechanical enginéers are highly employed; if we choose §
just the reverse ig the case. Therefore, the planners will
try their best within the static framework to bring the supply
ﬁo somewnere hetween R and Q. Let it be at T, The society
may choose point T, because of two reasons; (a) equity justi-
fication; and (b) best skiil formation, o

In the first aspect - equity - it may not be desir-
able for the society to keep one category of human resource
completely unemployed and the other completely employed.
Therefore, the planners will try to reduce the sayepity of
unemployment though 1t may create some degree of unemployment
in the other category. In other words, from societal point
of view an equitable distribution of unemployment or employ-
ment is desirable rather than keeping a high disparity.

In its second aspect - best skill formation - when
there 1is excess demand for a particular factor our chénces of
choosing the best are limited, and therefore, we may be
forced to select the second rate skills., When there is un-
employment, our choice universe is expanded and hence we can

choose the best available. It may seem paradoxical, but it



is inherent in the very nature of human skili formation,
This again is an important aspect of the necessity of
overproduction in manpower planning, which will be elabo-
réted in the next chapter,

v The actual sﬁpply is 8. But our system can move
only within the segment RY3. Therefore, the system cannot
reach S in the 'Static' planning process, In other words,
in the t*'static' sense the sYstem becomes more rigid and
the mis-match between demand and supply will continue to
éxist. Thig rigidity of the system is because of two
reasons:

(a) in the‘static‘manpower planning the capital structure
is rigid or flexible depending on the time element; and
(b)the output structure is rigid or flexible depending on
the technology.

And in 'gtatic! manpowér planning process techno-
logy and capital structure are assumed to be civen, There-
fore the rigidity of the system is also because of the
rigidity of our assumptions,

In the 'dynamic' planning process, it is possible
to find an appropriate technology. Any technology which can
take the demand to the right of line EF can reduce unemploy-
ment., This technology should absorb the actval supply S,
which implies more electrical engineers and less mechanical
engineers are needed for the ecohbmy. Our aim is to reach
choice line AB; but any point to the right of EF is superior

to P and is preferable. Let such a point be M, The supply
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was at S, But 'static' planning process shifted it to T,

Now the system is working at T, Now the problem is to
shift from T to M and not from S to M. A shift from S to
M was easy. But we did not forgee it .in our 'static!
planning process. A shift from T to M 1s very difficult,
for it needs structural changes in the economy, Moreover
it is quite probable that a sudden shift from T to M, may
result in a large degree of unemployment in a particular
category of manpower, at least in the short run, This will
be a short runlaffair which can be remedied easily with the
new technqlogy. But the question is whether the political
and other pressurés will allow to face this initial diffi-
culty. Even when the economy is'at M, it need not necessgri-
ly be completely_employing its human rescurces, But nd
doubt 1t will be a good imprevementon the previous gystenm,

A movement from S to M i1s not difficult, a move-
ment from S to T is also not difficult., But a movement
from T to M is really difficult. This shows that the short
run remedies made by the short sighted 'static' planning
- process really becomes harmful for a long term ‘dynamic’
planning process., This may seem to be a criticism against
the sub-optimisation process which we are forced to adopt
sometimes,

The second aspect of the problem is the capability
of the system to produce the required category of manpower.
A change to a different type of technology needs a sudden

increase in the supply of some categories of manpower,

This direct association between technology and manpower c

O
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for‘a planning link between technological development and
educational system, The main source of supply of manpower
regsource is our educational system. But very often the
educational system is not in line with the technological
requirements, This necessitétes a restructuring of the
existing educational system. Therefore, our second aspect
is concerned with (i) deciding the numbers, 80 as to make
availdble the required supply at the required time; and

(1ii) restructuring the educational system by giving a diffe-

rent orientation.

I1.3 Clagsical View of Labour Market

According to the'classical theorisﬁs’the manpower
mgladjustments in the labour market are not problems of
great concern, To them there cannot be any imbalances in
demand and supply of mahpower. The shortages and surpluses
are only a temporary phenomenag and the market mechanism can
be fully relied on to set the system to equilibrium, This
theory is based on two assumptions:®
(a) the labour market produces right signals at times of
disequilibrium;

(b) the easy substitutability of one category of manpower
for another,

If this theory is reliable manpower planning is

irrelevant., Here the labour market finds its automatic

ings A Collection of Cage Studies,

6. B.Ahmed, M.Bla%g,etc.;The Practice of Manpower Forecast-
1973, New York,




adjustments by the mechanisms of demand and éupply in
relation to wage rates., No labour market is so flexible as
to facilitate these automatic adjustments, Therefore, lab-
our market cannot produce signals at right times and what-
ever signal it produces need not be reliable, This first
assumption is a>logical extension of another assumption -
the existence of perfect competition in the factor market -
which again is questionable,

The substitution possibility given by the second
assumption is also not reliable, The very basis of manpower
analysis and its relation to educational plénning "rests on
the assumption that there is little or no substitutability
between skills,"7says McMeekin, Substitutability gives a
way out of manpower mal-adjustments in the short run, In
technical terms, if elasticity of substitution is greater
than one, then it is not really a problem even if manpower
is produced at a later period. On the other hand if it is
legs than one and near to zero, it creates skill bottlenecks,
All these amounts to the unreliability of classical labour-
market mechanism and the need for a proper manpower planning
mgchinery.

Manpower planaing is a process for providing a
frequently updated framework of information for decision
making with the object of improving the utilization of re-

sources.® It Pries to avoid or minimise the mis-matches

7. Robert W, McMeekin,Jr,; Bducational Planning and Bxpenditure
Decisions in Developing Coun&ries
with Malayasian Case-study, 1975.

8. Smith,A.R.; The Philosophy of Manpower Planning from Manpower

Planning, J.J.3arthalourea (ed.), Penguin, 1975
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between demand and suppiy by a clear analysis and understand-
ing of the interdependence of education, ma8npower planning

and economic growth., The primary goals of such a policy should
be: |

(a) apﬁrOpriate Jjob creétion by avoiding or minimising the
possible wéstages; and

(b) to provide training facilities so as to maten the educa-
tionél system with employment markets and manpower needs of

the economy.

The success of these goals depends on the analytical
superiority of the 'trinity aspects of manpower plénning'9
namely demand analysis, supply analysis and an interaction
be tween the two, These three aspects form the core of the
manpower plananing irrespective of its level of economic develop-

ment.,

II.4 HQM Planning

In our discussion we shall concentrate only on
the problems of High Quality Manpower (HQM)., This is not
because lower skills are unimportant; but because of the
importance of high level manpower, There is a practical
problem attached to 1t. Predictions or projections regard-
iné@emand and supply of mediocre manpower is practically
impossible because of the large numbers involved and the
non-availability of informations about them. Moreover,

they are more substitutable which réduces the task of the

planners,

9. Smith,4.R

o3 Lbid,



The other reason for high level manpower planning
is the strategic position enjoyed by this category. This
stratégic position is because of various factors which will

be mentioned below.

1T .4.1 High Cost of Production

HQM needs far more specialised production which
involves high costs in monetary and non-monetary terms.
Direct monetary costs consist of direct payments whereas
non-mone tary costs include {raining facilities such as
training institutions, teachers, equipments etc. The
opportunity cost of the resources involved in the production
is always very nigh, Therefore, in thé process ol resource
allocations this forms an important aspect. Highly skilled
personnels can be viewed as a sort of produced capabilities
that can be uged for further production like neavy machine-

ries in firms,.

I1.4.2 The Problem of Non-comparability

Thne products of these personnel are more visual,
At the same time)the products are not uniforﬁ. Some of
them are in the form of services which are not even quanti-
fiable and hence it is dilficult to compare one with the
other, Therefore, there is a need for a proper plaaning so
as to use tne resources in the most economic way possible
thereby to ensure that they are neither overproduced nér

“underutilised.



IT ,4.3 The Problem of Brain Drain

.
.

Highly qualified personnel are a form of national

capital ~ human capital., The accumnlation process is diffe-
rent from that of physical capital especially in econonies
where there are high subsidies for education, {; is at the
cost of tne society. At the same time, as fhe a;cumuiated
capita; itself is inseparable from the individuals concerned,
it is more susceptible to problems like drainage and erosion -
commonly known as brain drain. Their logs 1g to the sociéty
and not to the individuals concerned., Since they have taken
resources from the social stream, it is our responsibility to
see that they are repaid. In other words, the acquired capa-
bilities-shaulﬂ be used withlin our systenm,

Disgatisfaction with the jobs because of monstary
and non-monetary reasons, nigh expectations about their
capabilities are some of the main reasons for this disease.
Therefore, a propar planning so as to utilise them in the
appropriate positions, becomes essential and crucial,

Engineering manpower, which is no doubt a high
level mangower, has certain speclal features, in addition
to the above mentioned, which makes propsr planning un-
avoidable,

Engineering menpowar is directly linked witn the
growth of the economy. The growth of the econouy to a great
exteat depends on the productivity of its labour-force,

Productivity is a relative term related to the lasvel of



technology . The development and utilisation of technology
depend on tne quality and quantity of the engineering man-
powar, Therefore, its planning should be a part - important
part - of the sverall economic planning. This is technnology
based plaaning., Technology is fast changing, especially at the
stage of technological traasformations, Therefore, switch-
ability and adaptability become important aspects to this
category of maapower, Because of the overemphasis on the
naryow fields of specialisatian followed in our engineering
education, this becomes very difficult. Tne possibility of
supstitution Qifhin tne gsame category 1ike mechanical to
electrical etc, becomes almost an impossibility. Our engi-
neers are like finished products - readymade for a particular
job. This ihcreases the possibility of wastage and under-
utilisation, Therefore, a proper rearrangement of our enginee-
ring educsation in tune with the changing technology becomes
egsential,

The complementarity aspect of engiaeering manpower
is to be considered properly in the planning process, The
efficiency of all engineer is related to his subordinates like
technicians and draftsmen, Therefore it is necessary to
keep a reasonable ratio between these two categories. 1In
other words, enginezring manpower planning should be followed
by the planning for technicians etc.

Doctors etc, constitute a service rendering category

whereas englnsgers mainly build assets or ensure g proper



fﬁnctioniqg of the egonomy.lo Demand for doctors is a direct
community baéed demand whereas engineering demand is a derived
demand, derived from the production possibilities of the eco-
nomy. Thus it is a technology based demand depending on the
rate of growth.of fhe ecoaomy,

ZEngineering manpower is consumed by the industrial
and technologically advanced sectors of the economy. A4s a
result the traditional agricultural sector and rural popula-
tion do not come under its purview, Here the need and demand
are negligibly small whereas in the case of doctors, the nead
is more or less uniformy, thougn the demand for their services
may be high in urban areas,

With these preliminary discussinns on maapower
planning'we come to 1ts process and problems in the next

chapter,

10. Aggarwal, 5.P.; Manpower Demand:Concepts and Methodologyv,
Meerut, 1970, pp.250-61,




CHAPTER - III

1

PROBLEMS AND DILSMMAS FOR DEVELOPING ZCONOMI ZS

IIT.1 Mannower Problems in the Development Process

Manpower planning got curreacy in deveIOping‘
countries only very recently, Still it is very diifficult
to have a homogeneous structure for all cbuntries on this
aspect. The objectives, goals and even the process are

among Chem
different, countries, depending on ¥bs special problems,

Mosﬁ 5f the develOping'countries are in the
second stage of demographic transition resulting in a
high rate of growth of population. The net additio-ns to
the labour force every year is beyond the absorption capa-
city of thé economy causing unemployment at a high rate,
Though there is an abundant supply of labour force, people
with critical skills are azain a scarce resource, As a
result there exists on the one hand an excess supply and
on the other unfulfilled denand from employers, In other
words, the 'qualitative shortage'l of manpower, side by‘
side with the abundance of 'physical manpower' is a special
problem faced by under developed countries;

To add to this, is the problem of choice of techno-

logy. Developing countries are in a stage of transfer of

1. IAMR Report No.2-1965. Second report on engineering
manpower survey, Demand and Supply of Bngineering
Manpower 1961-75, December, 1335,



technology.' This transfer of technology has two aspects;2
(a) import of technology from foreign countries; and

(b) transfer of technology from long transitional companies
within the country.

In both cases, transfer aims at an advanced leyel'of techno-
logy which is quite unfit for the environment%:geveIOping
countries, It is unfit in two senses: (i) advanced techno-
logy is highly labour saving which will cause conflict with
the gocial goalsy (ii) the proper management of this techno-
logy 1is difficult because of the lack of personnel with
approprigte skills,

In general, manpower planning in developing econo-
mies concentrate on the following human resource problems:3
(a) rapidly growing population;

(b) mounting unemployment in the modern ssctors of the

gconomy as well as underemployment in transitiosnal

. . -
kwa&awﬂdi agricultural sector with special reference to the

utilisation rates;

(¢) shortages of persons with critical skills and knowledge
required for erfective national development;

(d) inadequate organisations and institutiosns for mobilising

human effort.

2, Technological Choice in the Indian Znvironment, Report
of the Seminar held by Indian Institute of hanagement
Bangalore, Social Scientist, November 1977,

3. Frederick Harbison: A System Analysis Anproach to Human
Resource Development Planning from Mahpower Aspect
of Educational Planning UNJSCO International
Ingtitute of Luucatvonai Plaqning.




There are two basic features to a developing
economy, in its manpower aspects, (i) An enormous ini-
tial expansion of high quality manpower 1s essential in
developing economies, while in developed couatries only
marginai additions to the existing stock is sufficient,.
This initial 'big push' is crucial in economles which
follow a path of high technology. Here again, distihc-
tion ghould be made among tne developing countries, 1In
counﬁries like India, manpower shortage of the high
order is not a disturbing Tactor., We have a large gmount
of scientific and technical personael, Though in aggre-
gate we are not in shortage of adequate skilled personnel,
sectorwise analysis shows that our expansion in this
field is not properly balanced., But in African countries
the case is different, They do not have persons with
critical skills. India's example shows that an economy

can be under-developed even with large number of skilled
personnel ,

Another aspect of the same problem is the over-
concentration of the available skills in the industrially
advanced sectors in urban areas. Tnls problem of over-
concentration has two dimensions: (i) regional equity,
(ii) unemployment., Certain areas or regions are highly
concentrated with industries. The metropolitan cities of
our couantry experlence this phenomensn, Therefore, the

avallable skills are over concentrated in certain regions,



leaving the rest in backwaters. This is a problem that
is to be considered alongwith the industrial policies.
Since most of the technical institutes are concentrated
near the industrial areas, unemployment is also concent-
rated there., Again, unemployment is felt more in parti-
cular categories of'manpower.

The second feature regarding manpower plann-
ing is the set up of the planning machinsry,., Our plann-
ing machinery is in the form of a hierarchy. This
hierarchical order is partially because of the federal
and democratic structure of the nation,

In this hierarchy of planning process, man-
power planning forms an integral part of the overall eco-
nomic planning., Agaln manpower planning forms a basis
for educational planning., This hierarchy becomes a diffi-
cult process whgn it comes to the question of production
of manpower. We have to consider all independent and auto-
nomous institutions in the decision making and implementa-
tion process. TFor particular categories of manpower we
have to consult particular institutions which are the
implementing authorities., The establishment of a proper
link between the two is really difficult, but a lack of
the l1link is more harmful., All these gmounts to saying
that a basic change in the curriculum aécording to the
changing needs of the economy is very difficult,

The hierarchy of the plaaning process reduces

the role of mannower planners in making substantial changes
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in manpower policies. The planners are forced to work

under a given framework. Again in the process of evalua-

tion this becomes crucial. The success or failure of

manpower planning depends on the fate of the overall eco-

nomie planning. The implementation of the policies dep-
"

ends on the enthu?iasm of the autonomous institutions.
ITI1.,2 Some Dilemmpg in HOM Planning

Manpower projections can go wrong because of two
regsons - firstly because of the wrong methods and shaky
assumptions used and secondly because of the in-bult diffi-
culties involved in it, Planning authorities are respon-
sible for the first aspect. No one can be blamed for-the
second aépect. It is inherent in the planning process,
because of the structure and ingtitutional fabric of our
economy, So far as the structure rémains the same, however
e ficient the planning process be, there is no way out but

to reconcile with the dilemmgs mentioned below.,

IT1,2.1 The Dilemma of GNP Vs Other Elements
of the 'Target Vector!

Suppose we have a basic capital structure which
includes human capital, We are given the budget resource
and the possibility of its deployment. Our attempt is to
produce the maximum possible output, X, This may be repre-

sented in a diagram.
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AB represents the budget resource, X represents

the output; f1 and f, are two goods. Our basic capital
structure is capable of producing fl and f2. If the resour-
ces are utilised completely for one good, say fy, it can
produce OB of fy; alternatively, if it is used for fj, the
total proﬁuction’can be OA of £, 1In other words, there

are three possibilities of production, either fy only or

f2 only or a combination of both,

In the conventional text book analysis the problem
is very simple., Using the technique of isoquents we can
select a point of AB., Let P be such a point, where the
isoquent is tangent to AB ghowing the maximum output for
the given resources. At P we can have @8fy' @f f; and Qf2'
of o,

Now consider f, and f, to be two factors of produ-
ction; let it be two categories of human resources, The

basic assumption in using isoquent is that, the output



should be unidimensional, homogeneous and quantifiable,

But in manpower planning, the output is neither uni-
dimentional nor homogeneous.. Moreover, it may be quanti-
fiable or may not be, The 'output' or the 'target' in

this case will be a vector consisting of various elements
like health, education, social security, national income,
etec, TFirstly, these outputs are‘not measurable nor compar-
able, Each element represents a different variety which
has no similarity with the other, Secondly, national in-
come, as it is used very often, cannot be used as a proxy
for this f'target.' It is a wider concept than national
income, Moreover, national income forms only one element
of the target vector, Since the elements of 'target
vector' are heterogeneous and non-comparable and a reliable

proxy cannot be used, isoquent analysis cannot be applied

here,
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Therefore, the first problem in manpower planning

at this stage is the problem of choosing a point on A3,



‘Choosing any point on AB is at the expense of others.
Even if we choose one point we cannot say at present, whether
we have chogsen the best one or the wisest one because of the
non-comparability of the elements indicated by the different
points., P and Q are on the same line AB. These two points
refer to two entirely different targets whose impacts on the
economy will be quite different, These two points are not
comparable since there is no single identifiable and quanti-
fiable output which is common in both points, TFor example,
consider fl to be doctors and fg to be engineers. Selection
of a point, say P, denotes larger number of engineers and
less numoer of.doctors. Larger number of engineers implies
high productivity, technology utilisation and larger output,
But less doctors means poor health, medical care and so on,
Point Q denotes the reverse case., Which point is to be chogsen
cannot be determined by mere text book analysis. It should
include the needs of the living economy. The isoquent analysis

can gzve no answer, Here there can be no unique optimal solu-

i

‘B tow '
. e \‘v»-,\')..‘
tion, So we have to depend on the sub-opgional solutions,

In choosing bétween P and Q, we are in a dilemma
such as growth versus health, GNP versus education, technology
versus social security and so on. Which point we choose
depends on our analysis of the current economic situatilons
and needs, In this process we cannot rule out the element
of arbitrariness involved, Sometimes this is not purely an

economic question, it depends on the political authority also.
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With all these considerations, let us assume that, we
opted for Q. Now we come to the sub-optional solutionj
let us see whether isoquent analysis can be applied here,
Recollecting our earlier example, point Q is
the combination of two factors f; and fg or doctors and
engineers, ©Now 1h the proceeding analysis we can split

this point Q into two - these part which contains engi-

neers only and the other with doctors only.

v FigIIT

The point 9 of our earlier diagram is split into
fwo. The above figure shows one part of it, Q; which con-
tains engineers only. This segment contains engineers only
but of different categories, They are more or less homo-
geneous in nature, i.e., though they may differ in speciali-
sation they can be considered homogeneous with respect to
their profession., Since they are of a homegeneous category,

to find an optimum number o¥ solution we can depend on the



technique of isoquents, The output of engineers can be
categorised in a broad spectrum of similar products -
therefore isoquents can pfovide a reasonable answer, But
it is to be noted here tiunat isoquents can give answers
only to questions like how much electrical enginsers we
need, how many mechanlical engineers we need, etc.

Same is the analysis for the other part of the
Q namely Q5 which contains dnctors only which can be repre-
sented similarly. There also, isoquent analysis can be
used which will provide answer for how much surgeons we.
need or how many physicians we need, etc.

.To sum up, Q in our earlier diagram had two
constituénts, engineers and doctors. OSince iéoquent analy-
sis could not be used in the first instanc% we split the
point into two - Qi representing engineers and Qo represent-
ing doctors only,. Anyvpoint on AB such as P, Q, etec.
represents an optimal point whereas any point on A' B' such
as Qi, Qé, ete, represents a sub~optimal point, In choosing
a point on AB we are not in a paradoxical situation but only
in a dileﬁma. The way out is a qualified solution namely
sub-optimisation,

Sub-optimisation can be applied only after choosing
a point on AB., Choosing of any point on A3 involves an ele-
ment of arbitrariness, But it is chosen on the basis of the
following two considerations:

(a) choose a point and do as well as possible; and
(b) choose that point which enables us to shift from one

point to the other without much difficulty,



The shiftability or switchability from one point to another
leads us to the concepts of capacity and capability of the
system. Capécity is a long-run concept and it is fixed in

the short-run, Any point on AB is the capacity of the system,
Therefore, onee we choose a point, we have chose® the capa-
city also. The possibility of shifting or switching from

one point to another on 43 with the accompanying capacity

is known as ths capability of the system, Therefore, larger
the number of points on 43, greater the possibility of shift-
ing and higher the capability of the system. This point will

be elaborated in the next section,

ITI.2.2 The Dilemma of Point of Time Vs, the Period
of Time,-

If we think of manpower planning as a process of
capacity creation, then we have to consider the time element,
In the planning process itsell, it should be made clear
wnether we are planning Ifor a point of time or for a period
of time., e can be more~5pecific and precige for a point of
time but not over a period of time.

This element of time becomes very crucial wnen we
have to consider the capacity and capability »f the system,
Capacity is a long-run concept and is 'given' for the short
period. The flexibility of the existing capacity dep:nds on
the capability of the system., We can 1llustrate this with

the help of a diagranm,
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This is our initial diagram, If we choose any one
of the points, say 3, the capacity is also chosen because
there is a particular capacity that accompanies to each point,
This will be the capacity for a reasonably long neriod. That
is, in the short-run we do not expect a change in capacity,
Same is the case with other points like P »r R, In other
words, P,Q and R are three different points showing three
different capacitiest If the system can shift from P to 9,
or Q to R or R to P, it is known as the capability of the
system, In the long run, we may have t»> snift from the exist-
ing capacity 3 to another capacity P, depending uponvthe
capability of thé systea, Once we choose P, azain capacity
is fixed in the snort-run sense, '
This means, though capaclty is shif%able, it cannot

at
be dongk@very now and tnen,



This figure again is a repetition of the sub-
optional point. Here we chooss a point Qi which is sub-
optimum, Then the guastion is whether this optimum is
for a noint of time or over a period of time., I it is
for a point of time this optimsl solution can be conside-
red as precise, if it is over a period »f time then the
question is whether it is for a long periosd or for a very
long period; If it is for a very long neriod, then the
capacity also is not fixed.

Side by side with the 'capacity' comes the
eoincept of utilisation, Utilisation of the capacity is
a short run coatinuous concept.which will chnange depeanding
on the short-run demands of the economy, I{ the short-run
demand of thne economy is strictly linear, then utilisation
coincides with the capacity, 3ut the changas of such a

coincidence are very rare, This 1s because of the cyclical



nature of the demand. So the capacity shsuld be'able to
mest the oscillating demand., Planning for capacity in
this sense is similar to the system of electric power
generation, "a system 5f human skill generation, should
be designed to cafry varying loads, it must be adequate
in size aad above all its components must be properly

nd For instance, when we plan for any manpower

valanhced,
training institute, it should be able ©to> accommodate the
maximum probable number of students for a reasonably long
perinod, Thig 1is its utilisable capacity. But the yearly
admission, that is the utilised capacity may be less,

There is only very low probability that the utilisable cana-
city will be always equal to the utilised capacity. This
means, under-utilisation of the existing capacity in the
short run is not at all a symptom of flefective planning,
This aunder-utilisation becomes a problem »nly when it is

considerable, reguiar and continuous at all times in the

long run., Thea it is an indication »f defective plannineg,

IIT.2.2 The Dileama Regarding Overnroductiong

In the production »f high quality industrial out-
put we can assume almost cent per cent precision regarding

the gesired quality. This is not possible in human beings,

4, Harbison Frederick: A Systen Anslysis Approach to Tuman
?esource vevelonpment from Manpower Aspects of
Hducational Planning, Un&sCl




With the same initial endowment and the same treatment,

every one thus turned out need not be of the sames quallty,

The gquality of the manpower is probabilistic and less than

one. This is a problem vhen we try to produce first rate

nighly qualified personnels. The problem of over produc-

tion stems from two factors:

(a) to begin with we do not know who is best or who will
be the best; and

(b) even if we know who is best competition is necessary
to develop them completely,

[ﬁirst rate Suppose we need B,Ooolgngineers. We have to start
~ with a number fgf above it, Let us consider, we take 5,000
)pf‘ students for training, At the ead of the training period lab-

our market can provide employment only for 3,000, This
involves an elesment of 'waste,' But is:reallyf%aste? In
strict economic terms it is not, This excess number was
necessary to get the réquired first rate personnels, 1In
other words an element of over production which at the first
instance may seem to be waste, is inherent in the planaing
process; i.e,, no matter what manpower planning does, it
will never be able to avoid manpower over production,
Another aspect of the same problem is that, in a
period of rapid technological change, the output of the un-
changed curriculum may be thrown out of employment possibi-
lities, This is mainly because of the improper coordinatiosn
between educational and developmental planning. Switchability
and guick adaptability should be developed in each individual
during their education, In other words, our educational

system shoyuld teach skills to pick up skills,
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Now we can agree that over-production is an
inherent necessity. The question then is what to do with
this excess number. Tne way out of this impasse 1s

' compl@mentary planningz,' i.e, in the planning process 1t-
self we should be able to understand the gravity of this
problem and we should plan for different agveanues for them,
In other words, at the planaing stage itselfl we have to
plan for this excess number. Therefore, it is not
tyastet if the first rate engineer comes to the indust-
rial sector and the second rate goes for administrative

jobs, If the contrary happens)it is really a waste.

II1.2.,4 The Dilemma Regarding Expectationns

This is a special problem faced by capitalist
countries in general and some'bf the‘develOping Sountries
in particular, There is produced manpower; fhough émpioy-
ment gvenues are open, some of ﬁhem are not ready to take
up the jobé at.the going wage rates. The wages are not to
thelr expectatidns; This very often leads %o brain drain
in developiné countries which we have‘already mentioned,

The problem ol expectatisns and disillusionment
need not be always because of plaining factors alone. Job
satisfaction, social recognition, lncation of jobs etc. can
be equally important factors.

No planner can fully fog%ée this aspect and they
may not be blamed for it. This again is inherent in the

system. The system produces whatevar it needs, but it is



not getting a feed back, As long as the income earnings
differential between countries continue to exist, the
problem of dralning out will continue, In underdeveloped
countries the Govarnment sh»>uld not allow them to go out,
But in economn.gs like ours, where the system g »C\’Lfé;;s to
provide them yth jobs, how far the government can be

strict?



CHAPTER - 1V

PROJACTLIONS ON ZJGIJAZRING MANPOWSER IN INOIA

IV.1 The Necessity of Projections

Projections form an important aspect of manpower
planning., It is the result of the analysls of the past and
present situations and tells us of the Tuture developments,
It gives us the guidelines for an integrated development of
the concerned sectors, _ |

c”

Even in economics where manpower planning process
is not developed, projections become necessary, In these
econonies, projections may be based on certain crude norms
or personal experiences rather than on analytical ahd logi-
cal methods. BEven then it may provide a broad framework or
guideline for the educational and technological expansion,

Projections become crucial in economies where man-
power planning is developed, because further developments in
the manpower and allied sectors mainly depend on it, In a
country like India, where the development of different
sectors are not balanced or correlated, projections give
more precisge guidelineé.

The HiM planning and their projectisns, especially
of engineering manpower, is important in India for various
reasons. In our plannings we follow a policy of rapid

industrialisation, Development of key industries like



Iron and Steel, Coal etc., is essential in achieving this
objective, These key sectors consume a large amount ﬁﬁ”
enginesring manpower, Therefore, availability of eagineers
at the proper time is important, which can be ensured
through pro jections.

Our economy lacks proper link between educational
institutions, which form the main source of supply of man-
power, and development of industries, Moreover supply can-
not be genergted all on a sudden. Thersfore, it is the
responsibility of the planners to see that supply will be
made available whenever it is demanded. Here projections
become the guideline for the expansion of educational insti-
tutions,

Unemployment 1s a nécessary evil associated with
the uneven growth of any economy., It is an indicator of
mal-adjustments of manpower in the esconomy., Minimising the
malad justments becomes a policy tool, Anyway this does not
imply that we should give undue importance to the numbors
and it should be t aken Ior sranted, O©On the oth-rhaid, even
if it is not precise, projectinas becoms fruitful if it can
provide a correct guildeline.

Projections vary from one to anonther depending on
the purpose and basis. These projectisns may be true in its
own framework but may not enjoy general applicabdility. 1In
otherwords projections made for one purpose cannot be reli-
ably applied to another purpose in a different situation.
Depending on the purpose we can classify three different

projectiong,



IV.2' Clagsifications of Projections

IV . 2.1 Market Based Demand Projections,

Market based demand projections are short-run
projections based on trends in the 1arket, This is more
reliable in advanced capitalist countriss where market
signals can be relied upon. But in developing countries
it will only help to misguide at the macro-level, ©So far
as free play of demand and supply mechanism fail to work,
market pro jections have only limited success,

The information provided by the market need not
be always complete, It need not always represent the trend
in the economy. Therefore, it cannot be relied on for
macro-policy decisions, In matters of capacity and capabi-
1ity determinations market projections are of 1little use,
fér it need not glways necessarily show the need of the
economy,

Market projections are very often used by private
individuals as their guide-line, Individuals fix their
expansion plans depending on the market trenﬁs. These
projections need not be the outcome of the factval analysis
of the situations; but depends on the persongl experience
etec, It may also be helpful for individuals to select their
future career, From the macro-pclicy level this cannot be
taken as a guideline, In our country the projections made

py certain firms come under the category of market projections,
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IV.2.2A Plan Based ilarket Projections

The difference between market based demand pro-
jections and plan based market projections is only on the
matter of intervention., In the iatter case markels are’
not considered as given. On the contrary,we are pianning
for the market. We anticipate the future market conditions
assumling that the economic policies are p%&sued properly.
Here,first we plan for market, then we try to see what will
be the nature >f demand for manpower, In otherwords the
intervention from the part of the authorities is substan-
tial and dominant in plan based market projections,

The planned demands will be always different from
the demands signalled by the market. The planned demands
are a means to achieve g pre-planned end - plan targets.
For market demand there is no fixed and pre-planned targets.
The market demand will be always at a price, a price deter-
minedvby the mgrket., In planned demands, the demand is
always at socially planned prices., The projections made
by planning suthorities and other recognised bodies come
under this category. Since manpower planning is an integral
part of the overa'l economic planning, we are concerned with

these projectisns only in our discussion,

IV,2,3 Need Based Social demand Pro jections

These projectisns pureldy depend on the social

needs and not on demands. Social projections are important



because, social needs are not always translated in the
plan targets. Therefore, demand projections by the
planning authorities cannot be taken aé identical with
social needs.

Hven when market demands are cleared and planned
targets achieved, soclal needs may not be fulfilled. So.
far as the market is not perfeét, equilibrium in the market
does not imply equilibrium in the society. Uelfare depends
on the social needs.

Planned demand 1s at a planned price, but at an
acceptable pricey social needs are at a price which the
soclety is capable of paying. It need not be at a reason-
ably acceptable price, This valuation will be less than
the planned valuations and far less than the market prices,
The social needs will be much higher than the plannedhneeds.
But it is very often difficult to use this as a guide for
our plans., And in our country need based social demand
pro jections are yet to be started,

With these discussions, let us eome to actual
projections made in India, All the projections under our

considerations are plan based market projections,

IV.3 Indian Projections - A Reviey

Starting from 1947 India made various studiss by
different authorities on engineering manpower., 4 review

show- that we can broadly divide all studies into two -



global studies and sectoral studies. In global studies

a relationship is established between employment of
engineers and other parameters such as naficnal income,
inve stment, workforce etc, Then these relationship is
applied to known or assumed development targets for the
next 5-10 years and from there the requirements of
engineers are estimated. Sectoral approach demands an
indepth analysis of factors affecting the requirements for
engineering personnel in each segment of the national

1 From there the demand for engineers by each

ecohomy.
segment will be estimated., The avdilability of data is
a major problem for sectoral studies. Data pertaining
to industry group product mix, technology etc. should be
available, This is one of the reasons why our earlier
studies were global in nature.

Even within the broad category we can distinguish

between studies depending upon their bases. We will first

discuss the global studies and their bases.

IV.3.1 -Study Baged on Production Pergonanel Ratigs

The first serious attempt in manpower planning
started in India with the establishment of a scientific
manpower committee, The Committee was egtablished in 1947,
with the primary objective of assessing the reQuirements for
different grades of scientific and technical manpower in |
the succeeding S-lo years which could be used as a gzuideline

for educational expansion.

1,1AMR Report No,1-1974



Since this was a pioneer study,2 no data wére
available. The Committee resorted to the questionmaire
method for its basic information, Questionnaires were
sent to different branches of industry, government depart-
ments and educational institutions to collect information
regarding employment, production, annual intake, expansion
plans of firms and wastage of sclentific and technical man-
power, Out of the 3,000 questionnaires sent, the Committee
received only 1,019 replies, The Commlttee sent another
set of questionmaires to individuals to measure the extent
of wastage in terms of unemployment, The Committee received
8,000 replies and came to the conclusion that wastage is
at the rate of 107,

From the information collected the Committee
estimated production; personnel ratios for different indug-
tries and government organisatio.as., It was assumed that
these ratios will remain constant over time and this ggsump-
tion was applied %o output targets to get additional reanire-
ments of engineers in each industry. These reguirement
figures were then compared with the possible out-run of
engineers ln the supply. The estimates of the Committee
are given in table IV ,1.* The Committee concluded that
there was wide gap between demand and supply of enginesring
manpower, When the enginesring requirements betwean 1947-52

were compared with the out-turn for coming ten years, it

2. Ministry of BEducation, Government of India - Scientific
Manpower Committee, Basic Report on Survey and
Asse ssment,

* See Appendix-A,



was found that engineers are in acute shortage., Therefore
the Commitﬁee recommended a marked expansion in engineering
industry.

It is to be noted that the assumption of constancy
of production personnel ratios cannot hold good, And the
Committee had ho claims that the estimates were precise. On
the otherhand, the Committee's view is that the projections
indicate 'the broad magnitude of demand over the next five

or ten years.'

IV.3.2 3tudy Based on the Fixed Relationship Between
New Investmeant and Zmplovment of Bngineers

The next important study was by the Bngineering
personnel Committee which submitted its report in 10563 The
earliier study and the questlonnaires sen£ﬂby the Committee
were the sOurceé of information, The primary aim of the
Committee was to estimate the probable requirements of
eaginesrs for the second plan and to make recommendations to
ensure an adequate supply of engineers in time, From the
discussions with the Ministries and other concerned authori-
ties they came to some standard norms for projection, These
norms assumed a fixed relationship between new investment and
employment of enginesrs. This relationship was applied to

the official targets to get the redquired number of engloeers,

3. Planning Commission, Govt, of India - Report of the
Engineering Personnel Comunittlee,




The pro jections were region-wise and speciality-wise.
o attempt was made to estimate sector-wise engineer-
ing manpower requirements because they felt thaﬁ "the
fact that sector-wise demand has no particular relevance
to the organisation >f additional tralning facilities,
the Committee thought it best n»t to attempt such break-

up" .4

The estimates for private sector were based on
the assumption that employers would employ proportionally
more graduate engineers., In their own words, "Our demand
estimates for the private sector are bassd on the 'chang-
ihg end!'® and not on the existing pattern of graduate
employment."6 The estimates of the Committee are given
in tables IV 2%, IV 3% agnd IV .4%,

| The Committee concluded that there were 22,000
graduate and 29,000 diploma holders in the working pool
and also by "the year 1960-61 wes will be in short supply
of,engineering‘personnel to the exteat of about 1,300

gradvates aand 8,000 diploma holderg"” and it reconmiended

[

4, Reporlt of the ZEngineering Persoanel Coanittee Plannine
Commission 1956, page 12,

5. The Committee found that the allegatiosn that private
employers prefer less qualified eagineer ygs not true,
And it expected a change in trend to employ more graduate
gngineers,

6. Report of the IZngineering Persoanel Commnittee Planning
Commission 1956, page 10,

* See Appendix A,

7. Report of the Znzlineering Personiagl Commitiee Planding
Commission 1956, page 21.
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for an expansion in the engineering manpower, It also
recommmended that "the object that we have in mind could
best be served by setting up a technical manpower committee
of the cabinet, because this is a field where policy and
coordinatinn affect almost all Ministries and decisions nave
to be taken at the highest level."S

According to the recomméndations of the Sngineering
Personnel Committes, the Planning Commission created a man-
power division which carried out a number 5f studiss, Its

first abtter

=
O

t was to estimate the stock of engziieers by
analysing the number of engineers employed, In its subse-
quent studies it calculated the ratio between employment of
enginéers to total employuent, The ratio of enginears varied
from 1 per cent in‘some industries to 10 per cent in machine
t20ls and hydro-electric undertazings, The overail ratio
calculated for graduates and diploma holders was 1l:1, This
was used for projecting the aiditional requirements of engi-
neers during the second plan under ths assumption that the
number of engineers employed would increase in direct propor-
tion to the total output in sach iadustry. These recommenda-
tions were further considered by the Planning Commission and
they appointed a small implementation Committee known as
"Ghosh-Chandrakant Comittee™ cousisting of two memhers only,
This Committee submitted its report on 17th January, 1857,
The actual expansion of engineering education in the second

plan tonk place on the basis »T this report.

-

8. Report of the 3Ingineering Personnel Comnittee, Planning
Commission 1956, page 37,




The manpower studies No.5° estimated the total
number of engineers as 72,000 consisting of 31,000 graduates
and 41,000 diploma holders, The unemployment was 1,300 1.,e
only 2 per cent, It considered nublic aad private sector
separately and came to the conclusion that public sector
ébsorbs 75 per cent of the total engiaesrs and private gector
the remaining 25 per ceat, In the category-wise distribution, .
it was found that private sector employs less thanié of civil

engineers, less than %a of electrical and more than half of

the mechanical and nearly %~ of other types,

IV.3.,3 Study Based on Rate of Growth, Gmployment
Potential and Employment Ratio

The working group on technicai education and voca-

tional training was appoiated in Febdruary 1959, with u.“/)
Thacker as itsg Chairman., The working group submitted its
report in April 1960, The primary task of the Committee
was to recommend measures for the full utilisatinn of avail-
able technical manpower and also to estimate the requiremants
of engineering manpower and recomaend provisions for its
expansion in the coming 15 years, The Committee made fore-
casts for III and LV Plan. The third plan estimates were
based on the following assumptions:
(a) 50 per cent increase in iavestment during the III Plan

over the II Plan or at a rate of development of 5 per

ent per annum; and

9. Engineers in India: Wumger and Distribution, 1955,
Plannlng COMﬂlSSlOD, dover.ament of India,



(b) on the basis of additisnal employment potential during
the III Plan. On thevbasis of certain norms and targets
of capacity DGR & T and labour employment division of

Planning Commission indicated that a'net investment of
%.10,000 crores in the III Plan would generate an addi-
tional employment for 1.01 crores of persons., This was
further confirmed by the perspective planaing division
of the Planning Cormission. And they came to the conclu-
sion that the requirements of aiditional enginesring
personnel would be about 1 per cent of the total addi-
tional employment, The Committee on the basis of these
factors concluded that, the total demand for engiacering
manpower’%? all categories by 1966 will be 45,540 gradu-
ates and 80,100 diploma holders. On the supply side it
estimated that there will be 51,740 graduates aad 76,000
diploma holders, 1.e., ah excess supply of 6,200 graduates
and a short supply of 4,100 diploma holders, The esti-
mates are given in table IV . 5%, The working group re-
commended for an expansion in the enginsering education
which was accepted by the Plaanning Commission.

The Fourth Plan estimates were based on the follow-
ing assumptions:

(a) According toc the model of economic growth indicated in
the II Plan, investment in the third plan would be of
the order of Rs.14,800 crores and the ratio worked out
©or previous Plans, 1,1 to 1,3 lakhs of enginzers for

25,10,000 crores was assumed to the same,

* See Appendix A,
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(b) On'the basis of the employment potential of the fourth
Plan obtained from the information of the Planning
Commission. The estimates of the Committee are given
in table EV.é*. The working group estimated that the
total demand for engineering degree holders by the end
of the fourth plan to %8 75,000 and its supply 57,375
showing a deficit of 17,625, And>for diploma holders,
the demand would be 1,20,000 and the supply 294,250,
thus showing a deficit of 25,750,

Thé Commiﬁkee arrived at the conclusion that;

(a) the number of engineering personnel per million popula-
tion has been increasing rapidly. The percentage increase
in 1965-66 over 12565-56 is 116,

(b) the percéntage of requirements for additional engineering
perso.inel to the additional ewaployment generated in non-
agricultural sector dufing the first three plans has been
increasing. The percentage at the ead of second plan
would be 0.91 and that by the end of third plan would be
1.2,

Institute of Applied Manpower Research (IidR) was
established in 1962 to carry outl manpowsr studies asad to
advise Government on manpower policies., Its first study was
the stoc% taking of engineers in 1983, In 1883 itself it
brought out another studylQ which re-examined the demand sunply

position in the light of new developments. It was the period

existence, Because of these unforeseen calamities development

—————
—

*3ee Appendix A,
10, l4eR working paper Wo.7-1963, Part I and II,
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programmes did not proceed the way it was proposed to and
even the development process took a new turn, The growth
of national income was reduced to 2.5 ner cént as against
the target growth of 5 per cent., From the analysis of the
newly emerged situation IAMR concluded fhat the demand for
engineeringlwould be 20 per cent less than the working
group estimates, But the high demand by defence will compen-
sate it partially. Zven then the possibility of surplus was
obvious. Therefore it recomuended for an 'expansion pause.'
for engineering, In their own words "in order to avoid the
unhappy situation in the anear future it is imperative at this
juncture that the intgke capacity at the degree level should
be checked. ™l Tnus for the first time recommeadations were
made to halt the expansion process. Despite this recommenda-
tion earolment continued to incréase.
In 1965 IAMR published a reportlB on the demaad

and supply of singinearing manpower, The projectisns of
demand were based on the following:
(1) The rate of growth of national stock of engineering

manpower must be more rapid than the rate of growth

of net non-farm product.
(ii) It would not be more rapid than the rate‘of growth

of net product of that part of non-farm sector which

can be expected to grow fastest and whose growth can

e measured with some confideace,

11. IAMR working paper No, 7-1963, Part II, page 30.

12, I4MR Report No.2-1965, Demand and Supnply of ingineering
Manpower 1961-75,
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(11i) Enginsers are in short supply by the beginning of

IIT Plan but the shortage will be reduced year'by .

year and a reasonable balance will be gtiained by

the end of third plan. |
(iv) Employment in the organised sector will grow at

the same rate as annual net non-farm product.

| The estimates are given in tables IV ,7* and IV .8*,

The total requirements come to 240,000 degree and3321,000
diploma holders showing an excess of 24,000 graduates and

117,000 diploma holders by the end of Fifth Plan,

IV,3,4 Study on the Basis of anginearing - National
Income Relationship '

The next global studyl3 was by IAMR in 1969 -
'Employment oullook for Engineersg.' The study first establi-
shed relationship between engineering manpower, employment
and economic development by fitting the regression edquatinns
to the avgilable time series data., A series of manpbwer
pro jections have been made on the basis of different relation-
ships and the variations in the estimations were ascartained,
Because of the lack of data in the further analysis, the
study adopted a single approach using the relationship between
engineering employment and total national income.

In the period between 1966 and 1985, we experienced
a movement from‘shortage of engineers to a surplus. This
period was taken as the basis to get reasonably fair relation-

ships between effective demand of the economy and actual

* See Agpendix A, .
13 . IAMR Working Paper No,11-198¢2,



employment, To validate the lypothesis six separate
fegressions were made,

(aj From 1250-60

(b) From 1950-64

(c) From 1955-60

(d) From 1855-64 |

(e¢) From 1960-6

v

(f) From 1960-68,
A comparison of the results indicated that:
(a) There was a good relationship between growth of
vnational income and the employment of engineers,
(b) The curve fitted for the data 1¢56-64 was below
than others and so it was taeken as the base.
A comparison of different sets of demand estimates

for enginerrs for theé year 1973 shows:

Basis : Demand for Graduates

_ and Diploma

(a) Total National Income 3, 84, 000

(b) Non-Agricultural National Income 3,62,000
(c) Watieonal Income in Bnginesring

Intensive Sectors 3,011,000

4

(d) Investment 3,25,000

that the estimates based on invegtment shows the lowest.
For the projections of demand for engineers in
1273-74 and 1278-72 three assumptions were made about
national income.
(a) Low rate of growth which represents 4,8 per cent
per annum from 18569-7%2,
(b) Medium., 4n annual rate of 5.5 per cent in the fourth

plan and 6 per cent in the fifth plan,
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(c) High Rate of Growth. The high rate of growth is 7 per
cent annual growth from 1969-72., The estimates also
differ on this basis. The estimates are given in

table IV ,9 . *

IV.3,5 BSectoral Studies; Based on Fixed Engineer-output
Ratio '

The next important étudy was carried out by th?
Jjoint effort by London School of Zconomics, Perspective
Planning Division of Planning Commission and Indian Stati-
stical Institute, It is in short known as LSE-ISI-PPD
Study 1% 1t was the memorandum subﬁitted to the education
Commission "to advise Government on national pattern of
education and on the general principles and policies of
development of education at all stages in all aspects."l5

There is a marked difference between this study
and the earlier studies, All Gthe earlier studies werpe
global in nature, whereas this is the first sectoral study.

Method: From the targets of economic development
put forward by the Perspective Planning Division of the
Planning Commission they derived estimates of educated man

power required and thereby the out-run required from the

* See Appendix A,

14. Burgess, Layard and Pant., Manpower and Zducational
Development in India 1961-86, The Memorandum
submitted to the Education Commission 1964-66.

15, Burgess, Layard and Pant. Manpower and Educational
Development in India 1961-85, The Memorandum
submitted to the Education Commission 1964-66,
From the preface,



educational system., For projection purposes they divided

the econony into two sectors:

(a) Other services excluding trade and transport-

(b) Other sectors of the economy.

It assumed that, as net output in each sector and
in each bramch of manufacturing increases, so proportionally
will be the employﬁemt of educated manpower. The proposed
target growth of national income is 6.6 per cent a year
between 1960-61l and 1975-76 and an average of 6.3 per cent
a year over the whole period from 1960-61 to 1985-86. The
sectoral targets were 10 per cent for organised manufactur-
ing construction, banking and insurance, less than 10 per
cent for mining and transport, 6 or 7 per cent in small
enterprises, commerce and services and 4 per cent in agri-
culture. |

The first step was to projct the total number of
workers required. The following assumptions were used:

(a) Population will grow on the central assumptions proposed
by the Registrar General's expert committee,

(b) Urban population will grow 4 per cent a year and sex
balance in cities will remain as in 1961 as also the
age-sex participation rates., The estimate is given in
table IV ,10 .* The next step was to suggest how the
total number of workers would be divided among the
various sectors of the economy, This was done by
providing for a rate pf change in output per worker
in each sector and for engineers, fixed enginesr-output
ratio was assumed, 'Tébles IV.11% and IV,12%zive these

estimates.

¥ JSepa Annendiv 4



In making estimates they considered the changing
étrucfure of the manufacturing industry. 'They did not give
Specialiﬁy-wise break-up of engineering manpower,

The study came to the following conclusions. In
engineering the long term rate of growth should be roughly
12 per cent a year so that by 1986 there will be 875,000
graduates and 13,00,000 diploﬁg compared with 58,000 and
75,000 graduates and diploma holders in 1961.

\

IV .3.6 Sectoral Study 3ased on_the Three Factors
Simultaneously

One of the drawbacks of all the studies till this
Eime was that it was related to one factor only, namely out-

put or investment, The present studyl6

considered thres
factors i.e. output, investment and workforce simultaneously.
In the working group estimates (1960) they considered more
than one factor, but not simultaneously. This study was
sectorai and adopted a three facltor relationship,

The sectors were cnopsen on the basis of the divi-
sion of standard industrial classification, but with slight
modifications., The service sector was sub-divided in terms
of three sectors namely educational services, goveriment
administration and the sector other than these two. The
study pooied the industrial classifications of mining, quarry-
ing, manufacturing electricity, gas and sanitary services into

one, and it was named as mining, manufacturing and utilities,

16 . TAMR Report No ,1-1967
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The next step was to establish the relationship
between enginesring manpower and output, investment and

workforce, Three relationships were used:

(2) Qutnut - Bngineer Relationship Engineers employed in
a sector were considered as the dependent variable and
output from that sector was the independent variable.
Then by using the technique of regression the folawing
results were obtained which is shown in Table IV .,13, *

(b) Investment - ZEngineer Relationship The :engineers

enployed in a sector were considered as dependent vari-
able and investment in that sector as the independent
variable, Regression method was employed on the follow-
ing assumptions.
(1) The use of net additional investaent implies that
replacement equipment is excluded.
(ii) All engineers employed at the time of completion of
a plant continue to be employed when the plant comes
on regular production, The results obtained are

shown in table IV .,14 %

(c) York-force-Zncineer Relatisnship This is very often
used in Jestern countries where data are available with
all the necessary particulars, Here with the halp of
the regression msthod a relati»nship is established
be twveen these two variablass and estimatisas are made
on that basis, The resuits are givea in table IV .15 . %

A comparison of these three estimates shows how
far estimations differ because of its differences in a 8sump-

tions., The total demand for engineers in 1970-71 would be

*See Appendix A,



4,56,000, 4,584,000 and 4,09,000 depending on calculations
based on output, iavestment and workforce respectively and
that for 1975-76 were 7,66,000, 7,39,000 and 5,%4,000. In
both cases the estimates based on workforce were far below,
The main advantage of the three factor approach
over the one factor approach is that it eansures consisteacy
in important ratios. In the three factor approach theré will
be a set of six ratiss,
(a) Output-angineer ratio,
(b) Investinent engineer ratio,.
(c) Bngiaeer worikforce ratio,
(d) Output per worker,
(e) Investment per worker,
(£) Investment output ratio,
These ratinss are iaterdevendeat and each can be
expre ssed as a multiplication or division of the other e.g.:

Qutput ner worgker . .
Enggneer:NSEKG; = Output engiqieer ratio

IAR in tne subsequent years brou:zht sut varisus
studies - enployment outlyok for enginsers in 1939 which we
have alregly discussed; a study on metallurgists in 1071, an
individual study on civil eagiaeers in 1971, a review of the
mathodology of forecasting anpower in 1872 and a study on
the gttrition rqate of angineering graduates in 1873, 3ince
these studies were individual in aature, <7e w11l not discuss
it in detail, The next important study of eagiaecrs was

brought out in 1974,
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IV.3.7 Sectoral Study 3ased on ths Emplovment-putoput
Relationship

1874 reportl7 is a sectoral study taking each indi-
vidual sectors and its manpower ne=ds, Though it is very
difficult, it has bzen undertaken with considerable success,
‘Another important aspect of the study is that, 1t treats
cngineers as an occupation group and does not equate them
with degrees, The study is pbased on the following assumptions:
(a) 4 linear relationship between employment in engineering
occupation and output measured in terms of gross value
added.

(b) There will be no fundamental changes in technology during
the fifth plan period.

The economy was divided into 23 gegments and enninee-
ring. speciality-wise employment was estimated for each parti-
cular sector. 3ince it is diffult to put here the demand for
engineering categories from each sector, the total demand for
egch category is compiled and is given ia the table IV .16%*,

It estimated the stock of engine:rs both for degree
and diploma holders for years 1974 end and 1978 end 1s shown
in table IV ,17%, The additional requirements of degree and
diploma holders are given in table IV ,18 ,* The total un-
employment in 1978 end was 80,297, consisting of 23,2297 degree

and 43,000 diploma holders. The projected  employment

e

17, IAMR Report No,1-1974 ZEnginesring Occupatinas in the
V Plan,

See Appendix A,



was compared with the projected stock and it was found
that there will be a2 more or less balance between these
two by 1978-79. The projected employment was 650, 365
(for all categories) and the stock was 644,105, This
shows that supply is less than the employment opportuni-
ties.
The next study on engineers wag IAMR Report

No.1/1975. It was concerned with the characteristics
of unemployed engineers in Delhi employment exchange
only. Therefore, it is not discussed here.

| These were the important studies in India on
engineering manpocwer, Here it is only a review, a
comparison and the éuccess of these projections are dealt

in the succeeding chapter.
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CHAPT:SR - V

THE COJFLICTIJG FACTS IN INDIAN PROJECTIONS

V.1 The Probiem of Non-comparability and the

Jiscrepancy. -

. In the (fi;>chapter we discussed the projections

made by different authorities on engin‘:ering manpower, Here

we will compare and contrast these projections and see how

far they succeeded in their goals,
A close analysis of these projections shows that,
they are non-comparable because of various reasons:

(a) Assumptions and bases of the projectisas were different,
which resulted in the differences among projections,
oince we had discussed the assumptinsns in the last
chapter there i1s no scope for a further Jiscussinn here
again, '

(b) The aature of the estimated numbers were different.

The earlier studies were glob-l in nature, some

givinz the speciality-wise breakup and others rezisn-
wise Dbreakpp. Tne later studies were sectoral giving
total number of engineers demanded in each sechor
without speciality breakup, in some cases even without
diploma-degree classifications,

(c) Even in those cases which are similar in the above two
cases, meatlonad, they do not belonz to the same period,

- This point we will discuss below,



The projections of Scientific Manpower Committee
were for the yearsll947-52. Bngineering personael Committee
projected for the year 1960-61, i.e. till the end of second
Five Year Plan., The working group on techaical education
and vocational training projected for 1966 and 1970-71. The
second report on engineering manpower survey's projections
were for the years 1970-71 and 1775-75., The L38.ISI-PPO
Projections were for the years 1275-76 and 1985-85, The
sectoral study based on output, investment and orkforce
estimated the demand for 1970-71 and 1975-76, IAMR Study
No,1-1974 projected for the years 1973-79. The IAMR Report
No, 11-1969 projected for 1973 and 1978, Many of the studies
which projected for years 1970-71 and 1975 were made under
the assumption that the Fourth Plan will be a continiation
of the third. But the discoatinuity in the plans a.ud the
revision of plan targets aifected the estimated numbders
substantially.

Now 12t us consider the ajyove estimations which
belonged to the same period, For 1970-71,we. get three
projections by different authorities, Amoag theses, the
working group estimates are speciality-wise, the second
report gives oaly employment possibilities and the sectoral
study gives only sector-wise estimations without reference
to engineering classifications. Ths only possibility we
are left with is to compare the totals., According to the
working group estimates}the total demand for the years.
1970-71 was 195,000, consisting of 120,000 dipigéégiand

p

75,00 aduates, Ti T
»000 graduates, The sactoral study gave three estimates



based on three Tactors. The totals given are 4,03,000
based on oubtput, 4,11,000 based on investment, 3,56,000
based on total workforce, The totals including practi-
cals come to 4,56,000, 4,564,000 and 4,092,000 respectively,
Thne diiTerence is quite suostantial,

| The other studies which belong to the same period
1875-76, are the second report, LSE-ISI-PFP and the sectoral
study. The second report is on employmeant, The othar two
are sectoral stuiies and ca:ried out without much timelag
(L3E-I3I-PPD Study was carried out by 1965 and the sectoral
study by 1967)., Therefore, we can expect a close simila-
rity in the projected numders, However, the LSE-I3I-PPD
study g¢ives 604,000 enginsers in total consisting of
268,000 degrees and 335,000 diploma holders whereas the
sectoral study gives a total demand of 765,000 based on out-
put, 739,000 based on investmeat, 584,000 bésed on workforce,
The totals excluding practicals are 703,000, 674,000 and
521,000 respectively, The raange of the differénces varies
from 20,000 to 62,000, which is duite substantial,

From whatever is comparable, the difference among
projections for the same éeriod is obvious and substantial,
Tables V,1*and V.2* shows these differences considering some
more projections. Table V.,1* shows the studies conducted by
tha sgme authorities for the same year. 7But the basis is
different, and hence shows a substantial difference of five

figureg which again is suvstantisl., It again tells us that

*See Appendix B,



demand projectisns on the sectoral basis have higher values
than globél. Tabls V,2*%compares the projections made by
different authorities which nzain tells us the same story.

The differences may be mainly due to the diffe-
rences in the bases and assumptions used. This point needs
explanagion, All studies assume that technology remains the
same, This asgsumption of the constancy of technology gives
us production possibility curves. The choice of a particular
PPC and a point on it depends on two factors:

(a) The Scale of Operation;and

(b) The Relative Prices.

The scale of opsration is determined by the stock of capital,
=inee most of our projections were based on investdent or
output or workforce or en all.

In a 'static! situation if the stock of capital and
relative prices are ziven, investment, employmeat and output
will have a specific and stable relationship where we can find
out the two factors if we are provided with any one »f them.
In such a situation it is immaterial whether our projections
are based on investment, output or workforce, All of them
should give thé same result, The more important auestion here
is, how far this situation holds good in reality. In a dynanic
economy, ther:z is 1%t scope Ifor this hope.

On the other hand, even with the same technology,
it is possible to ieve unstéble relationshins between these

factors. The stable relationship implicitdy assumes'full

*See Appendix B,



capaclty utilisation 5f capital and labour &t all times.
The relationship can be stable even under conditions of
ander—utilisation provided its rate is same in all firms,
Both these cases cannot again be considefed to be true
for our analysils.

Now consider the difference basis - output, invest-
ment and ﬁorkforce - separately, Let the workforce be divi-
ded into two - L=Lj + Lg, Lo representing HIM which in our
case will be englaeers, Lq representing all others, The
stable relationship assumes that relative'prices remain the
same, Jhen the price of any one of these factors changes,
the relative nrices and thereby the relationships also chan:e,

Suppose there is a change in the price of capital
goods., “hen its price goes down it becomes cheaper, and 'rith
the same amount of capital and workforce we can produce more
of output or the same output can be produced with less invest-
ment, Further, in the process of expansion there will be a
substitution in favour o»f capital g>>ds. Here the whole
structure of relationship changes aud no stabdle relationshin
is plausible.

When there is a change inwmges, then the rslatisnship
also changeg. Wnen wagés go up, we cannot throw out the
labourers, beecause of the trade unions and their collective
streagth, In wage structure itself there is a difference -
L1 wages will stick more where trade union effects are high,

A change in the wage of either Ly or Lo affects the relation-

ship, If Ly wages are changed, it first affects the relative



positions of Ly and Lg, then Ly aad capital and investment,
Here again stable relationship caannot hold good.

When there is a change in the output in the goods
market, output will be changed depending on the demand,
When éutput is reduced, it is not possibles to reduce the
workforce. Similarly, when we increase output we are not
increasing the workforce all of a sudden. In any case, the
stable relationship cannot hold good, Therefore, any esti-
mate based on this assumption cannot be true,.

Now the question is which one can be nearer to
reality, It is really difficult to make a choice, As far
as the figures show, estimates based on output and invest-
ment come nearer than that »f invegtment and workforce or
output and worKforce, Therefore it may be better to choose
either of them. Whatever the base chosen, when vwe estimate
future demand, stable relationship cannot be relied comple-
tely. Bven if it is relied ony due emphasis should be given
to the other economic factors and forces which dishzr?{th&
relationship.

Another reason for the difference in the esstinates
may be the natufe of our plan targets. Hany of our plan
targets were revised from time to time and therefore, the
estimates based on certain targets differed from those which
were hased on revised targets, though both of them were for
the same period, For instance, the LSE-ISI-PPD estimates
vere based on the target growth of output given by PPD which

assured a target of 2s.3,69,000 million total output by



1975-7% ., When IAMR made its study in 1967, the Planning
Commission had revised the output to Rs,2,31,000 million
because of the recession that our economy experienced,
Therefore, it is natural th;t the estimates also diffired,
In this case the manpower planners are helpless., They are
working in a given framework, provided by the overall econo-
mic planners. Here the framework itself was changed, but
projections are based on the earlier framework,

This tells us only one side of the story, i.e,
demand side, The other side which is equally important is
the supply side. Here again we are not in a betler position,
Atleast in the case of stock taking of engineerg, we can expect -
uniformity. When we considered the stock takings of different
authorities - CSIR, IAWR, JGB&T, it was found that they cdilfe-
red substantially. Tables V.3,¥ V,4% and V.5% show the stock
takings by differeat agencies, In the speciality-wise distri-
bution of engineers the IAMR and DGES&T estimatisns show a
differeace of 85,000 enginesrs, This is substantially large
number, The diflerence in other two agencies, stock-takings
is also quite substantial, The total stock »f engineers in
1968 according to IailR calculatioas is 332,000 and that of
C3IR is 326,100 giving a difference of only 5,%00Q 3ut the
differences in speciality-wise, diploma-degrez-wise are quite
high.

The differences in stock taking may be partly becarse
of the differences in the definition of manpower by various

anthorities, For example, C5IR uses educatisnal qualificatina

*See Appendix B
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as the basis for definition of manpower, DGEET uses occupad-
tional criterion aand IAMR uses both. Not only in the defi-
nition but also in the process of collection the authorities

déffer very much.

V.2 The Projections Vs Reality

The above mentioned part forms only one aspect of
the problem - the differences among the projections of demand
and supply of engineers., The discussions will De complete
only by considering how. far these jrojectinns differed from
the actual demandgg%pply. For this the actual intake or
absorption of engineers is €o be considered, Unfortunately,
data reggrding absorption of enginesrs are not available,

If wnemployment can be considered as a reasonabls indicator
of demand and supply maladjustments, we caan draw some conclu-
sions.. Here again there is a problem, the estimatisns of

b}

unemployment by different authorities show  a considerable
difference, Thié is explicit in Table V .6* where vwe consider
the unemnployment calculatiosns by 3G33T, I4kMR and C3IR,
DGEST shows a total unemployment of 345,000, CSIB‘875,000 .
and TAnR 40,000 for the year 1958, But these are not sub-

S
stantial when com:6ared with the differences in the demand
estimations,

IAMR in their study in 19691 jrojected the demand

and supply of engineering manpower till 1978 and came to the

*See Appendix B,

1.IAMR Working Paper No.11-1869,.
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conclusion that the demand and supply will balance by 1978
and hence tnere will be no -unemployment. In the study@
conducted in 1974 they came to the same conclusion, though
it was not mentioned euplicitly. When the projected employ-
ment was comnared against the projected supply, employment
will be more than the supply of manpower by the end of 1673,

da

The se conelusions were compared against the actual data
available, The results were different,
The procedure that was adopted to get the actual
t

3

demand and supply, is as follows. The data regarding the
I

stock of engineers were collected from IAMR, The unemploy-
ment figures were collected from DGE&L, The stock was
considered as the supply. To get the demaad, the unemploy-
ment figures were substracted from the stock., In other
words, the differeace between demand and supply was coiaside-
red as unemployment. Then thege figures were plotied on a
graph sheet, The data used for plotting the points are
given in the table V,7*, This was compared against the
chart that the IAMR had given in their study.3 This showed
substantial dilfference, In ILAMR chart, the derand and supply
coincides by 1278, where-as 1in our chart,denand and supply
diverges showing an increasing level of unemployment,

This procedure has a aumber of limitatisns. Data

from DGEET regarding unemployment ave not completely reliable.

2. Ia4MR Report ¥o.,1-1974,
*3ee Appendix B

3. IAMR Working Paper No,11-1969, pase 55,
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In their own study in 19724 ghowed that out »f the total
registrants of eanginesring graduates, 43.5 per cent are
emgloyed and 1.8 per cent are students and for diploma hol-
ders, these figures are 41.4 per cent and 1.8 per cent
resnectively. The figures were not asflated before pdotting
the graph because we have considered the unemployment [igures
from 1962 and this type of calculations are not available for
all years. Moreover, there is a considerable number of un-
employed enginezrs who 4o not register,

Again, it is not always a correct practige to take
the unemployment figures from one authority and stock from
the others te find out the supply and demand. This is basi-
cally because, the stock takings of different authorities
vary whicbvwe have already discussed. But IiMR has not
estimated the recent unemployment fisures and IGEZT has not
estimated the total stock »7 :igineers, C3IR etc. has esti-
mated naither of the figures, Therefore, 're resorted to this

-procedure,

Because »f the adove mentioned limitati ns, no
precision caﬁ be claimed, Hovevasr alter giving allowance 0Ior
all these, the fact remalns that, the tread in uromployment
is increasin;. tioreover the trend shown by the two graphs
differs; I.MR $ives a baiaﬂcing der:and and sunply trend by
1073, whereas the other gives a widening trend., This serves
our nurpose, Tharelore, if unemploymnent can be coinsidered
as a reliable indicator of imbalaace between demaad and sinply,

then our projecti-ns are far Irom satisfactory,

4. Report on the Survey of Zmployed Persons aAmong the Suploy-
ment Exchange Regilstraats, 2G3&T, 1072,
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The question here is, can we blame the planning
&
authorities for this mistake?  ITAMR Report 1969 gives some

reasins for this unemploynent,. 3By 1968 the unemployment of

<4

Zngineersg was 17.1 per cent of the total stock, Horeover
the report says thnat considering underemployment there is

an undsrutilisation of 37,000 engineers, The reasons
according &> them are - the current unsmploymeat is mostly
due to> the economic set-backing of 1965-66, the increase in
the annual admissions to technical iastitutions, over and

above this, the rigid targets in the third plan also contri-

ty

buted to this. Out ol the total unemployment in 1933, 53

per ceat is attributable to the effects of recessinn and 47
per cent to the increase in student admissions, Anyway they
optimistical}y hoped that by 1278, there will be no unemploy-
ment, Another reason for the unemployment is the uncontrol-
led admission policies.

As Tar as the student admissinns are concerned, it
points to the distinet aspects > the sanc wrocess, In Hur
econoany, thsre is a dichotomy vetween Planniaz anthoritiss
and implemanting authorities, Therelore, all the recounenda-
tions are aot implemented, ITAMR in 1953 richtly detectad
the dang.r of increasing admissisns and racoarended for a
halt in the expansioa »If 2aginerring educotisng ut the enrol-

ment Cfigures ziven in table V ,8% show that it coatinued to

incraase,




53) pzcommended

AH]
]
i—!-
o]
e
DJ
o
(@]
e
ct
o
)
8]
(9]
1
=]
=
Hn
w
w
)
Q
)
—~
t—
P
[0}
N
]
o )Y

Ags

¢

for a reductinsn in enrslmant in the highsr education. But

it was not implemented. This was decause:

(a) a5 shortage was considered to be more danzerous than a
surplus;

(b) the pariiameatary Coumittee which il.cusSed the report

.. proposed that higher educatisn is a 1e4itinat¢ right
of every individual who fulfills the eligibility
criterion for nigher educaﬁian; and

(e¢) the enormous eXpanéion and unemployment of the educated
at the lower levels pressurised for an expansion of the
education at the higher level, |

Here, the planning authorities diagpnised the
symptom in time, 3ut the implementing autﬁority failed to
do justice., It was felt that, it is difficult t» coatrol
su:ply of manpower in countriess li%e India vhere the sub-
stantial proportion of the denand for edncation comes from
private individuals,

The first reason - the recessisn - poiats tr a
different aspect of maapover planning. ¥anpower nlanning
is only a part of the overall economic planning, Moreover
its projections are the trauslations »f plan targets. Whaa
our plaaned ftargets are revised frequently and they fail to
achieve evea the revised targaets, we cannot expect a part
of it i,e, manpower »slanning can be successful, This is

reasdnable but not a complete excuse,



As regards the responsibility of plaaning anthori-
ties to this aspect is concerned, we have to distinzuish two
aspects in the' planaing process - forsesable changes in the
economy and unforseeable changes., If the changes were for-
seeable, and the authofities failed to take it into account
then the responsibility is with the planning authorities,

For instance;'every planner has to expect an inflation at a
low rate atleast, I our plan targets are upset because of
mild inflationary process, then the res-onsibility lies with
the planﬁers. On the otherhand if the changes were not for..
sesable, then they are helpless, Tor iastance, we fought
three wars within a decsde starting from 1961-62. No planner
can forsee this c@zamity; when a war is fought, all the ear-
lier plan targets will be upset, the orisntation of investment
will be cihanged, even after the war, it will take a long time
for the economy to reconstruct it, 1962 war overturned all
targets of III Plan., The projection of manpower for III Plan
perisd was bdased 51 the assumption that there wili be a zrouwth
rate of 5 per cent per annum in the economy. 3But the growth
rate came do'm to 2.3 per ceat, defeace expenditure increased
enormously and all our projectioas weant wrong., Similarly by
1065-67, our economy faced a recessisn nartly because of 1935
war., Our Fourth Plan targets were forced to be rovised and

the manpover nrojectirns vnased on egrlier targets weat wronsz,
I - J g [
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SUMMARY AND

Q
(@

This chapter summarises the discussiosas that were
made in the previous chapters, The discussions in the ear-
lier part can be divided into two - (a) theoretical conside-
rations; and (b) the practige of engineering manpower proje-
ctiong in India. In the last part it tries t» provide some

suzgestinns on further studies.

VI,1 ZThe Bmerging Concept of Manpower Planning for
Developing Hconomies

We have already argued that ménpower plaaning in
uhder-developed countries, as currently practised, is of
iittle success. This has a number of built-in factors of
failﬁre: )
(a) its inability to take into account the relative pricé

changes;

(b) its &nability to take into account the switchability
of factors from one occupatina to another which a
proper education aad traininz systea shruld ens/aire
upto a point;

(c) its inability to take into account the syitchability
of functions within each occupation (like {>reman
doing the work of an execulive engineer or vice varsa);

and



(@) finally the essential problem in manpower planning in
a developing economy is tane problem of searcaning for
apprOpriate technologies, 1.e. not only moviag along
one PPC (say from a more capital intensive to a more
labour intensive method of proéuction) but also shift-
ing from onaz curve (say, relatively capital favouring)
to another (say, relatively labour saving). This needs
explanation,

Manpower planning in the under-developad countries

. ? .
‘static’ framework which very often assumes

is carried on the
constant technology and ﬁnchaﬂging relative prices, In othar-
Gords it assumes a particular noint »n a particular PPC.

First we questioned the validity of choosing a siagle input

or a unigue input combinations which prevents a movement

along the same PPC,

In the second stage we argued for a shift from ene
PPC %5 another., This can be brought ab ut only by a change
in the dominaat technolozy. Therefore, searching Ffor aa
appropriate technology becomes an esseatial consideration
for a successful manpower nlanning nrocess ian a developing
econony.

To make the basls of manpower planning more refined
and even more exteasive wye argued to tale into accouat a veetor
of social objectives, 1In the discussions it was fz2lt that
mostly manpower planning is the manpower implications of
planned outout targets. This GJdP-base narrows down the scope

of manpower planning, Hanpower cannot be treated as other



physical inputs, The outputs in the case of manpower
planning incorporates a wider concept than GiP, The
objectives mostly consist of a number of social welfare
objectives which may not always necessarily be guantifiable,
In this sense we argued for a 'target vector' to be the

' ' intludes

basis for manpower planning, This target vectorrseveral
social objectives other than GNP, Though this may cause
some difféculties at the planning 1e€el, it is essential.
The 'target vector' - base of manpower plananing casts out
the possibilities of using GJdP 'as a reliable surrogate of
the oﬁtputs. Lack of a reliable surrogate casts douust about
using conventional economic t50ls to get optimum solutions
in manpower planning. In other words optimal solutions
become very difficult in manpower planning at this stage.
Therefore, "'e are forced %o carry out manpower planning at

a still different level’where it is possible to obtain
qualified solutions, This is wihy we resorted to ths method

of sub-optimal solutions,

VI,2 Tne Purpose and Limitations of Manpower Studies
in India

————S

Engineering manpower projections in India were siaglz
valued predictioans rather than a range of estimates. These
single valued numbers were.mostly derived Trom planned output
targets. This creates problems atleast in two rGSpectS:

(a) Since they were signle valued nrojectisas it can be

contradicted very easily. If we evaluate »Hn its
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numerical »asis, there is a 205d possibility that it
can be falsified very easily; and |

(b).-since they were derived from planned output targets,
an evaluation of manpower planning in isolation is
diffieult, The success of manpower planning depends
on the achievement of plan tafgets.

Many of the plan targets were not attained, GIP
targetsvor its constituént targets were not achieved for
one reason or the other, Therefore, manpower planning based
on this GWP tagrgets cannot be expected to be accurate, Very
often it becomes difficult to evaluate how far our manpower
planning process is successful or not, Therefore, a proper
evaluation becomes diffiwult in the first place,

Many of the nrojections were for a considerabl}'lang
period, The procedure adopted for these _.rojectio.s was to
pfoject the GNP for these periods and based on this projected
GNP or its constituents, the enginzering manpower demand was
projected, 1In this process it was difficult to obtain sector-
wise breakup of GiP precisely. The engineering manpower
demand was estimated sector-wise, in many of the cases, This
resulted in crude approximatioans and further assumptio.s,
Here again, projections of demand and supply were less specilic,

The conceptual difficulties also created problems
of a different nature. The important conceptual difference
wnS Dbetween classifications by occupation and classification
by educational qualificatioas, Mostly, nrojections, atleast

in the earlier stages were carried on the basis of educational
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qualifications or certificates like degree, diploma etc.
Tne recruitment in the labour market was on the basis of
experience or the éapability of an individual to perform

a particular function, When we consider supply and dem-
and pro jections as related categories, this creates diffi-
culties, When the projections were carried on the basis
of educatiornal qualifications, the underlying assunption
was that certain types of general aad vocatinnal educa-
tion develop patterns of skill that are essential to
perform corresponding occupational functions. This, in
otherwords, specify the educational inputes that are re-
quired to‘ﬁroduce a worker for g particular occupation.
But such a rigid relatisaship israre in many of the gco-
nomies, As a result, when the nrojected supply targets
were fulfilled, a considerable number of engineers in
India is unemployed. In the engineerin: field ‘practicals’
form a good amount, In the earlier studies 'practicals!
were not accounted for, However, in the latter periods the
authorities realised its importaice and were taken into
accouht,

Coming to the assumptions of the studies, we are
not in a better position, Different authorities in India
made nrojections on eagineering manpower, The ass mptinns
used by them were different which we had already discussed.
However, the recurring assumpti,ns in many studies were
coagstant output - englunzsr ratio and constunt iavestment-

engineer ratio or some of its constituents. These ratios
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which thevy have used can be reliable accepted only after
further testing, 3ut data regarding these aspects are
not available, Therefore, it is difficult to see how far
the se assumptions are valid in the real situations,.
However, there are indications that the productivity of
engineers has decreased! which casts doubts on the vali-
dity[tbese assumptions.

Another problem which is ¢till confusing is the
engineer -~ technician ratio., The engineer-technician
ratio is a concept vased sn the occupational structure
rather than on educational qualifications. The question
regarding what should pe the optimum ratio is 5%ill not
yet solved, However, 1t was hoped that the ratio should
change according to the availability of supply of personnel,
Diploma holders were produced in large numoers, 3ut the
absorption did not take place in the same line, This was
basically because of the dnadequate learning,training
facilities provided to them. The employers are not ready
to absorb them because their technical experience is too
low. Even under these conditions, the supply of diploma
nolders continued to increase, As a result)thefe is
substaatial unemployment among diploma holders,

Another important drawback of our manpover projec-
tions is that in none of the projections utilisation rate

of enginecers is 6:§>con81dered But underutilisation is a

‘1. 'The output per engineer would continue to fall to

% 5,70,000 in 1270 and %,4,50,000 in 1975',
Anﬂqd ﬁ Blang M; The Prcctlce of Manpower I orecasting,
page 199,

W



recurring phenomenon'in our counbry, The unemployment
fipures will become very high once we consider this aspect.
Since the data regarding unemployment Qrenot available ho-
body can be blamad for it. Atleast, at this stage the time
is too late to have a data system for it 2lso.

e have seen that there is considerable level of
unemployment among engineerg. The earlier predictions of the
IAMR, stating that there will be a balance between supply and
demand by 1973 has proved to be false, ¥e have tried to
estimate the trend and the extent of unemployment with the

’

available information from different authorities. This is

shown in the graph in the{'Iast chapter and when it is

compared against the IAMR-;;;diction it again show a diffe-
rent trend, If unemployment can be considered as a reliable
indicator of gdemand and supply maladjustments, then it is
to be admitted that our eungineering manpower gprojections
failed to achieve its goals satisfactorily.

| Tnis unemployment problem is again partly because
of the fact that in our projections the supply targets were
fulfilied whereas demand targets were not, Denand targets
WEre.not fulfilled partly because the sconomy did not
progress 1. the way as it was eavisaged, The supply targets
were fulfilled because whnenever the studies recommeaded for
an expansion in education it was implemanted; but whenevel
the study asked for an 'expansiosn haﬁlt' or reductina in

/

enrolment it was not strictly impleéented. TAXR in 1963 aad

Education Commission (1964-55) recommnended for an ‘'expaansion
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haﬁit' and a reductin in enrolment, But the parliamentary
Cbmmittee which considersd these recommendations was of the
opinion that higher education in Indla should be a legitimate
right of each individual if he satisfies the eligibility |
criteria, Horeover, undue expansion at the lower levels and
widespread unemployment pressurised for an expansion is hirher
education also, This points to another aspect. When substan-
tialh amount of demand for education comes from the private
individuals, it is very difficult to control, Its implicatinn
being manpower planning can be successful when the planning
authorities have a control over demand and supply of manpower,
To concludegour engineering mannower projectioas,
for one reason or the other, failed to provide us with a blue
print for the future., In some casesit nrovided broad 7ide-

lines vwhich were not conmpletely satisfactory.

VI.3 Some Sursestions on Further Study.

Till aow we discussed the nature and fate of manpower
plaaning process at its theoretical and practical plains. In
the analysis it was clear that substantial chuanies at the
theoretical level itself is necessary. Therefore, we aggued
for & new strategy which incorporates the search for an apnro-
priate technology and a ‘'tarzet vector'-base for manpower
plananing ., 3ut how Tar these can e put into practice is not
vet tested and it {s beyond the scope of the preseast study,
iforeover, we did not consider the techniques that can be used

to make it successful, Therefore, f>r further studies in this



field, we have to take into account all these aspects in
detail a2ad to findvout 2 suitabie technique which will not
bé limited to the mechanical process of projectioas with
fixed ratios like output-engineer ratio, investment-engineer

ratio ete,
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Table IV ,1
Estimates of the Manpower Committee

Humber Out-turn Out-turn

required during during
Category for next' - next Iive Balance next ten Balance

five years years (1+2) vears (1-4)

1947-52 1247-52 1947-57

(1) (2) (2) (4) (5)
Civil 8,170 2,240 5,930 5,240 2,930
Architects 320 40 230 c0 230
Mechanical 5,810 1,020 4,500 2,050 3,560
Electrical 4,520 1,210 3,310 2, 660 1,350
Chemical 600 450 140 1,020 420
miectrical
and

Commuaication 1,080 150 200 410 680
Aeronoutical 700 80 620 80 540
Mininiag 360 170 120 340 20
Automobile 27 - 270 - 270
General Zle- |
ctrical and v
Mechanical 2, 840 1,320 1,450 4,410 1,570
Marine and
Naval Archi-
tects 1,120 - 1,120 - 1,120
Metrallugists
and Metrallu- 1,080 220 770 580 430

gical Znzgneecrs

Source: Report of the Scientific Manpower Committee 1047 from
TAMR Report No,7-1963 Part.II, page 39,
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Engineering Personnel Requirements for the Second Five
Year Plan - Demand and Supply

Branch
of 12956-57 1957.58 1958-592 195560 1960-61

Bngineering Demand Supply Demand Supply Demand Supply Demand Supply Demand Suppl
 Civil 1,814 1,371 2,000 1,532 2,200 1,522 2,400 1,744 2,700 1,764

Mechanical 851 B2 - 223 737 1,003 796 1,138 200 1,251 °30

Electrical 062 791 1,022 826 1,089 803 1,171 912 1,239 | 212

Tele-Com, 200 _ 57 220 60 250 232 300 80 350 20

Mining 52 41 87 47 o2 44 108 43 132 48

Metallurgical 150 58 130 59 19¢ 55 34 56 80 56

Chemical including

Chemical Techno, 311 444 312 440 469 483 848 474 633 400

Aeronautical 30 4 30 24 4 10 60 TR 13

Source: Report of the inginsering Personnel Commnittee 1956, .Govi, of India, Planning
Commission, page 67,
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Table IV .3

Bngineeriag Personnel Requirements far Secnnd Five
Year Plan - Demand and _Supply

——— Rl L

Branch
of 1856-57 1957-58 1958-59 1850.380 1B 0-51

Bngineering Demand Supply Demand Supply Demand Sunply Demand Supply Demand Supply

Civil 3,005 2,318 4,000 2,88 5,000 3,300 6,200 3,300 7,500 3,420

Mechanical 1,612 1,209 1,359 1,364 2,187 1,402 2,744 1,402 3,330 1 o<

Blectrical 1,503+ 1,128 1, 700+ 1,070 2,002+ 1,110 2,414 1,110 2,22 1,207
10 26 35 '

Tele-Comm, 20 80 100 74 110 7% 120 75 112 75

Mining 69 16 110 16 136 10 173 10 204 1A

Metallurgical 31 19 36 21 41 19 16 19 50 10

Chenical 181+ 177 129+ 150 147+ 130 181 110 177 110
12 15 22 .

Figures added represent probable vacancies caused by promotion of overseers Lo &fficers

Source: Report of the 2ngineering Personnel Committee, 1856, Govi, of India, Planning
Commission, page 68,



Table-1V .4
Additinnal Bngineering Requirements for II
Plan
- Total Total
Regional Department Graduates Diplomas
Northern Region 3,395 10,520
dastern Region 4,392 12,218
Western Region 4,243 8,333
Southern Region 4,350 7,935
Ministry of Production 1,314 113
Ministry of Railways 800 3, 550
Ministry of Iron & Steel 1,608 582
Ministry of NR and SR 249 135
Ministry of Food and
Agriculture 54 258
Ministry of Communications 586 411
Ministry of Traasport 630 920
Ministry of I & B 885 21
Ministry of Finance 28 32
inistry of Defence 2,197 1,173
Ministry of Irrigation and
Power 400 @, 000
CPH.D. 332 1,368
Total 26,628 59,430

Source: Report of the Enginesring Persoanel Committee,

Planning Commission, 1956, pages 48-63,
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Table - 1V 5

Position Regarding De.and and 3Su ply of Bngineering
Personngl Reauirements (1961-66)

Degree Holders

Diploma Holders

Category Demand Supply Surplus D@mand Suoply Surplus
Deflé;% Deflét%
(=) (=)

Civil 12,500 16,700 44,200 40,000 40,000 -
HMechanical 13,500 13,000 +1,500 17,500 16,500 -1,000
Blectrical 11,000 | 12,700 +1,700 14,000 12,500 -1,500
Tele-Coaqn. 2,500 2,100 - 400 500 400 ~100

Chemical 2,300 2,300

Metallurgical 1,100 1,000 =100 800 ., 100  -700
Mining 1,800 1,500 ~300 4,C00 2,500 -1,500
Others 2,840 2,440 =400 3,300 4,000 + 700
 Total 45,540 51,740 +6;2oo 80,100 78,000 =-4,100

Tne figares are rounded

Supply under degree holders included

to the aeairest

foreign trained engineers,

hole numbder.,

2,000 AlIE! g

Source: Report of the “orking Group on Technical 3ducatinn and
Vocational Training 1960, April, page 38,
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Table - IV 6

-
.

Estimated Requirements of Category-wise Additional Degrees and Diploma

Holders During IV Plan 1970- 71
Degree Hplders Diploma Holders T

Category Demand Outrun  Surplus(+) Demand Outrun Surplus (+)
~ Deficit(=) Deficit(~)

Civil 18 750~ 18360  (-)390- 57600~ 46180 (-)11420-
20250 (-)1890 60000 (-)13820

Mechanical 20250- 14345 (-)59205- 26400~ 19700 (-)15700-
18750 (-) 4405 24000 (-) 4300

5lectrical 18000- 13770  (~)4230- 28600~ 15075 (=) 8025
18 750 (-)4980 21600 (-) 5525

Telecom, 4500~ 2870 (-)1630- 1200- o5 (=) 1105-
3750 (-) 880 2400 (-) 2305

Chemical 3750~ 1150 (-)2600- 4800- 945 (=) 3755
4500 (-)3350 3600 (-) 2655

Metallurgical 2250~ 1720 (-) 530- 1200- 1385 (3) 6%5-
. 3000 (-)1280 2400 (-) 515

Mining 3000- 2205 (-) 705- 2400~ 945 (=) 145A-
3750 (-~)1455 1200 (=) 25~

Others - 4500- 2865 (-)1635- 2400- 2025 (=) 7025
2250 (+) 615 4800 (+) 4625

Total 75000 57375 (-)17625 120000 94250 (=)25750

Sources: Report of the Vorking
page 40.

Group on Technical Education and Voeational Training April 1930,
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Table - IV 7

Estimated Requirements for dmployment of National Stock of Engineering
Degree and Diploma Holdersg .

. Graduates Diploma Holders
Plan Period - Grand
and Bmployment Employment  Total Employment EBmployment Total  Total
End Year in organi- in in organi- in servi-
sed indu- services sed indu- ces (4 +7)
stries stries L
1 2 3 4 5 6 i 2
(figures in thousand)
IT Plan Period 30 30 60 3 56 89 140
1960-61
ITI Plan Period 56 38 94 52 72 13 228
1965-56
IV Plan period :
1270-71 99 51 150 109 6 205 355
V Plan period
1975-7 170 0 240 18& 133 321 551

————

Source: Compiled from IAMR Report No, 2-1965,

Survey.

Second Report on Bngineering Manpower

Demand and Supply of iZngineering Manpower (1961-75) December 1965,



Table - 1V.3

National Stock of Engineering Manpower

Plan Period - Degree Diploma Total
Holder '
(figures in thousand)
.Opening Stock 39 51 90
IT Plan period Growth 19 24 43
Clossing Stock 58 75 133
IIT Plan Growth 36 59 95
period Clossing Stock 94 134 223
IV Plan Growth 73 146 219
period Clossing Stock 187 230 447
V Plan Growth 97 158 256
period Clogsing Stock 264 438 02

Source: LAMR Report No.2-1965, Second Report on iIngineering
Manpower Survey. Jemand and Supply of Engineering
Manpower (1961-75) December 1965,
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Table-1V .9

Demand and Supnly of Engineers

1073 1078
Assumption Demand  Supply Surplus Demand Supply  Surplus
Total in thousand
Low 357 " +128 513 +71
485 584
Medium 384 +101 593 - 9
High 439 ‘ +46 710 -126
Graduates |
Low 143 : +66 205 +53
209 258
Me dium 158 +55 237 +21
High 176 +33 284 -23
Diploma |
Low 214 +62 308 +18
276 326
Medium 230 +46 356 -30
High 263 | +13 426 ~-100

Source: IaliR Report No,11-1969, Employment outlook' for engiﬁeers,page 53
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Table IV,10

Matriculates and Above Reaquired by Industirv India 1060-86

Tndustry group 1960-61 - 19/-7 1087~ 96
Matrie Inter Graduate Matric Inter Graduate Matric Inter Graduate

(Figures in thousand)

Agriculture 381 45 67 681 83 120

o84 120 174
Mining 67 5 e 282 20 527 632 45 61
Manufacturing 436 20 103 2880 584 - 07 6681 1355 - 1842
Construction ele) 30 19 503 150 97 1131 337 212
Trade & Comnrce 452 100 o2 1181 262 240 2565 570 522
Transport & .
Communication 318 80 94 1200 301 354 2608 654 60
| Services (Others) 1509 404 765 4147 1040 1754 5677 1653 31558
Public Admini- v
stration 723 245 296 1299 441 533 1023 652 739
Education 407 102 290 2112 463 877 3041 668 172~
Medical & Health 124 27 47 379 82 175 1139 248 360
Miscellaneous
Services 195 30 132 357 54 169 574 85 279
Total 3262 755 1146 10874 2440 3299 21278 4734 5542

Source: Manpower and iducational Development in India,l061-85,
Tyrrell Burgess, Richard Layard, Pitambar Pan%, page 14,



101 -~

Table IV,11

Bngineers Reguired by Industry Indla 1961-85

Industry Group Graduates Diploma Holders
1960-61 1975-% 1985-86 1960-61 1975-76 1985-25
(figures in thousand)
Agriculture - - - - - -
Mining 1 4 o 1 4 9
Household Industry - - - - - -
Other Manufacturing 18 97 240 18 Q7 240
Construction 10 50 110 o 45 00
Trade & Commerce 1 2 6 3 7 17
Services excluding
teaching 16 67 148 32 163 361
Teachlng 8 34 74 - - -
Trangport & Communi- 4 15 33 5 19 41
cation ' '
Total 58 269 620 75) 335 76 7

Source: Manpower & fducational Development in India 1961-85.

page 22,

Burgess, Layand and Pant,105%2,



Output and Bngineers Required in Manufacturing Using the

Table IV ,12

1955 Ratios

Industry Value ‘BEngineers required
1955-56 1960-61 1975-75 1985-36  1955-56 1960-61 1975-76 1085.83
Tood and Kindred Products 829 1235 2201 5911 438 653 1581 3123
Teatile Products and apparel 2068 2750 4250 15465 447 504 916 3344
Chemical & Allied Products 39¢ 9836 13115 22062 762 1383 2505 55850
Petroleum & ixtraction 145 223 1850 3833 66 102 841 1744
Stone clay and glass products 177 305 1022 3935 268 462 2910 5058
Primary HMetal Industries 237 533 7B67 16453 490 1102 15646 34010
Fabriéated iletal Products &
machinery 298 10867 12204 29926 2826 10118 115725 283787
Traasport & Equipment 320 879 3486 7338 645 1454 5765 13041
Other Industry 118 513 2254 5575 502 2182 2588 23714
Total 4661 8491 49639 118048 6444 18550 155478 374278

Source: Manpower and Aducational Development in India. Jurgess, Layend and Pant 1968, page 23,
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Table 1V,13

An Estimate of Net Output and Engineers Required
by Sectors for the Years 1970-71 and 1975-75,

\ (output in Y. of Rs. at 80-81 prices)
~ Estimate of Engineers on the 3Basis of Sstimated
- Qutput,
Net output Sstimated Total
during recruitment of
Sector 1970-71 1975-7% engineers

(in thowsand) .
1070-71 1075-75__

Wining, Manufacturing

and utility 49,5 . 80 .3 193 355
Construction : 6.1 9.1 45 -0
Trade and Comaerce 24,7 36.1 14 o aa
Transport and Communications 15.4 24 .4 32 54
Educational 3ervices 4.2 6.4 33 55
Govt.Administration 17.2 26.0 52 7
Other 3Services 23.3 35,3 31 55
dgriculture 2.6 = 108.7 3 4

Total 231.0 326 .3 403 703
Total including practicals - - 456 766

Sources: IAMR Report No.1-1967. 3Zngineering Manpower. A4 sectnral
study of Zngineering Manpower Requirements upto 107 Hasad
on output investment and workforce., (Compiled from page
10 and 18). : o
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Table IV,14

An Investment by Sectors and the Requiremnt
of Engineers based on it for the Years 1965-
66 to 1970-72 and

19071-72 to 1975-76

Invesgtment during Requirement of
(in crores) Engineers (in
Sectors 196566 1971-72 thousand)
to to 1970-71 1¢75-73
1970-"71 1075-76

Mining,Manufacturing and

utilities | 7929 12708 163 279
Construction 2007 2800 42 63
Transport and Communication 3938 5382 27 44
Educational Services 710 970 52 o2

Govt,Administration
Trade, Commerce & Other '
Services 2905 3729 124 108

Agriculture 4095 4411 3 5
Total ! 23434 30000 411 87
Total including practicals 454 730

Source; ILAMR Report No.1-1967,
A Sectoral Study of Sagimeering Manpower Requiremesats upto
1976 based on output investment and workforce (compited from
pages 11 and 21),



Table IV.,15

i
Estimated Distribution of Workforce and
Requirement of Engineers Based on 1t for
the years 1970-71 and 1975-76

Workforce during Engilneering de-
Sectors - _ (in lakhs) quirements duriag
' (in tho—:sand)

1970-71 1275-76 1970-71 1975-75

Mining, Manufacturing and

utilities 269.0 320.0 150 239
Construction | 33.0 41.0 39 50
Transport and Communication 54.0  72.0 24 34
Bducati>nal Services 31.5 - 43,0 3@ 60

Govt.,Administration, Trade
and Commerce and Other

Services 385.,5 470 .0 102 135
Agriculture’ 1293.0 1346.0 13 13
Total 2060.0 2202.,0 335 521
Total iacluding practicals 109 584

- ap ——— Je—, —

Source: ILAMR Report Ho,1-1967 Gngineeriag Manpower,
A Sectoral Study of Angiaezring Mannower Requirements upto
1976 based on ocutnut investanent and workforce,(Computed
from pages 12 and 24).
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Table IV .16

Bmployment from 1962 to 1968 and Projections of EBmployment for
1973-74 and_1998-79

1963

i tacan v

1964

e e 7 A A0 R i % L vt

5 it ey v

[P,

Catepory 1062 1965 1966 1967 1069 1973-74  197%-70
Givil (including overseers) 71318 76228  8l221 02064 101934 103054 104184 151705 241020
Sxcluding Agriculture 951 75884 80877 91539 -1Q1410 102544 103694 150958 270745
Mechanical (a) 25373 33074 40759 41639 51896 63633 75639 131227 273311
(o) 26301 32952 40587 49428 51689 63456 75331 130745 252305

Alectrical (a) 19357 22150 25013 30556 36319 40064 43012 71038 122277
() 19341 22081 24860 30480 36304 40036 43878 71387 127201
Chemical (2) 2057 2962 2968 5244 B07 6172 4754 10225 1LR2R7
(b) 2052 2057 2062 5240 " B04 6170 4763 10222 1751
Metallurgical (a) 825 1217 1716 1650 996 T 290 1120 1514 2005
(b) 825 - 1217 1716 1650 006 900 1100 1514 200"

Hining (2) 2051 2243 2439 2012 1652 2152 2551 4131 5057
(0) 2051 2243 2439 2012 1652 2152 2651 4181 5087

Source: IAR Report No,1-1974, 3Sngineering Occupatisn in the V Plan. Compiled from pages

26,29,31,33,35 and 37,
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Table IV, K17

Stock of Degree and Diploma Holders in

Angineering
Degree Diploma Grand Total
_Baged on TRoted 1 2
Branch out run_ 1incld,
from col- profes-
leges sional %
foreign
gualifisd - e e
1974 end
Civil 50725 56024 05403 93534 119558
Mechanical 58774 63752 oR123 94122 15 7374
Zlectrical v 47175 50381 69208 685655 119036
Chemical ) 12801 12979 1385 1273 1725~
Metallurgical 7247 7519 1200 1064 2rR3
Mining 2336 2341 2566 2564 1005
Zlectri ,-Tele, 565¢ 8559 2072 1322 10271
Architecture 3056 3075 238 230 4205
Total 202234 226312 205215 28942] 515740
1978 end
Civil 50213 66208 113115 110750 1780R8
Hlechanical 69633 75103 121741 118964 105077
Zlectrical 58106 © 62407 2142 20317 152367
Chemical 16341 16644 2208 2057 18701
detallurgical 9200 9530 100 1585 11215
Mining 2552 2557 2017 2915 5472
Zlectri,-Telecomnm, g702 13243 4515 2245 5760
irchitechuare 5661 5277 652 6 14 1205
Total 257198 2738183 374523 365022 6141105

— ——

Source: IAMR Report No,1-1974, 3agineering Occupatiosn in the V Plan,
pages 72 and 73,
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Table IvV.,18

Range of Additional Requirements of Degree and
Diploma Holders in Bngiasering for 1273-79

o

Proportion of pra-

All new entrants beilng

ticals remain the qualified
Category same Gradvates Diploma
Graduates Diploma
Civil » 26632 54595 32404 70670
Mechanical 47731 37434 602829 74627
Electrical
Blectronic) | 19332 23503 24666 38474
Chemical 4312 638 5564 4153
Metallurgical " 608 150 815 733
Mining » 449 153 624 507
Total 99064 116573 126243 130259

Source: IAMR Report No,1-1974, Zngineesring Occupatisns in the

V Plaa, page 7L.



APPENDIX-3B
Table .V ,1

Range of Projections of Bngineering Requirements
_ 197071 :

Oegree and Dgiploma  Total including practi-

Approach holders based on cals based on
Output Invest- Work  Outout Invest- Work
ment force aeat force
Sectoral 403 411 456 456 .464 409
Two-sector ., 395 354 341 448 407 394
Global 371 325 333 424 378 386

Source: IAMR R967 A Sectoral Study of Zagineers vased on
output investment and workforce, page 29,
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Table V.2

A Comgarison of Zstimates of Jemand for Zngineering
Hanpower by Different Authorities and their Basis

Approach Organisation

1970-71

Totals including

Degree & Diploma O

Sectoral
TAMR

Two Sector Approach
. LAMR

Global
TAMR

Planning Commission,
Directorate of Manpover
Ministry of Sducation

Working Group on Techni-

cal Zducation and Voca-
tional Training

Sectoral

IAMR
ISI-.LSC-PFD
Two 3Sector approach
| LiMR
Planning Commission,

Directorate of mannower,
Ministry of Zducationn

practicals

Output Invebt- Work Output Invet- Tlork
ment Lforee meat force
(figures ia thousand)
403 411 356 456 464 409
395 354 341 418 407 391
371 325 333 424 378 395
420 422 A NA 434 436 JA
Not
work
ed 440 450 Na NA A
out
1975-75
703 876 521 %6 739 584
878 i da Ni A Jda
694 650 486 D7 713 549
20  Na JA 732 Na H4

Source: IAMR Report No.1-1967.
Manpower Requlrements upto 19 based on output, inve
\ ment and workforce, page 29,

A Sectoral Study of unglnecrlnc

at-



distrivutiorn of 3inginesrs and Bngineering Techniciang by
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Table V.3

PR S

Speciality 1966

DLa&T IAMR
Engineers by Speciality Total % of the Total % of the
. . Total Total _
Civil 73017 49 .89 967007 42,2
Mechanical 40123 27,42 67200 20.1
BElectrical 25577 17.48 52600 18,3
Chemical | 5357 3.66 6600 3.2
Metallurgical 1016 0.62 3500 1.7
Mining 1219 0.85 4300 1.4
Grand Total 146349 100,00 230900 a7 AL

1, Total is less than 1005 because o>f the exclusion of unclassified enginears

Source: Occupational Zducational Pattern in India Public 3ector 1966 DGES&T, Govt.of India 1963,

page 7.
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Igble V.4

Stock of Engineering Personnel at the znd of (figures in
thousand),

IAMR Degree

IAMR Diploma

1955 1260 1965 1968 1955 1960 19085 19738

Civil 109 195 298 3e3 211 371 594 775
Mechan&cal 72 125 234 346 85 141 322 A4
Electrical 62 102 183 279 7 125 265 421
Telecomunications 5 9 19 29 .3 6 11 1A
Metal 11 19 28 40 3 4 4 A
Mining 5 ] 19 25 8 10 21 24
Chenmical 27 40 56 77 4 - 4 1 4
Others 55 8l 118 147 55 e0 117 158
Total 346 580 955 1336 446 751 1338 1084

) - )

Source: Fact Book on Manpower Part III,
L4k} Report no.5-1967, page 11,

Scientific and Technical Personnel
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Table V.5

Stock of Bazineering Personael at the 3nd of

CSIR Graduates C3IR Diplomas
Speciality 1955 1960 1965 1968 1955 1960 1945 105%
__ ‘ (Figures in thousand) Tt T

Civil 125 213 342 463 243 384 624 795
Mechanical 75 - 128 257 391 20 145 339 510
Electrical 63 106 208 356 66 108 260 214
Telecommunications 7 13 24 48 5 9 15 10
Metallurgical | 8 13 24 35 3 3 4 4
Mining 5 9 20 20 4 3 19 28
Chemical 30 44 52 73 2 3 4 &
Others 8 19 36 43 17 37 33 AR
Total 332 545 970 1443 430 590 1302 1’18

Source: Fact book on Manpower Fart III, Scientific and Technical Perspnnel,
TAkR Report No.5-1969, page 11.
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Table V.6
Istimates of Unemployment Among Degree and

Diploma Holders in India According to Different
Sourceg 1968,

Source ' Date Degree Diploma Total

(figures in thousand)

DGE & T Jdecembar 6.2 28.3 34.5 -
Employment gychanges 1867
and register

CSIR . July 7.5 30,3 37.5 -
estimates 1968
\ De cember 6.5 33 .5 40,0 -
I AMR 1967
estimates
December
1968 10.0 46 .7 56,7 '

Source: IAMR Report No,5-1969, page 91;
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Table V.7

Demand agnd Supply of Sngineers

Year Unemployment Supply Demand
1962 13019 116050 133031
1963 14828 165826 150998
1964 12981 188047 175066
1965 17033 210274 103241
1966 26474 245474 219680
1967 46538 278258 237720
1968 55715 313225 257510
1969 62927 346119 283192
197 66098 375426 309328
1971 74057 410444 335387
1972 83474 436136 352652
1973 78291 459922 3380931
1974 74227 482668 408454
1975 - 211 508333 434122
19 82267 537128 454031
1977 94979 565641 470667

Bource: Unemployment Jata are from Live Rejisters of DGEIT
Supply (stock) data re from IaR (unpublished)
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Table V.8

Enrolment Figures

Year | saﬂ%%£839§01ﬁﬁﬁéa1 82%8%g§%9501gg%gal
_ intake intake intake intake
1961 | 15850 15850 27701 27701
1062 ~ 16832 162382 30826 30826
1963 20798 20744 30712 39712
1964 23480 22214 45853 41645
1965 24353 23315 47648 43984
1966 24462 24934 48087 48087
1967 24706 24571 46600 42600
1068 23051 18445} 46372 27254
1959 20 986 17853% 42885 26585
1970 | 20734 179071 42363 27362
1971 21044 181971 42977 33151
1972 21198 19997 43204 3657
1973 21198 21199 | 43204 41333
1974 21198 21870 | 43294 43984
1975 22492 02454 24769 44961

Source: Survey of Facilities for Techaical Education in Indisa,

Hinistry of Zducation aad Social Welfare, Govt, of Iniia,
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