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Maximisation

of Capacity

Utilisation and Productivity

Moinui Haque Choudhury*

There is need to make optimum utilisation of the resources at our command—whether it is

machinery, equipment, materials or labour.

Dependence on imported know-how and equipment also

cannot be continued for long. The industry must find its own feet and sooner the better. In this con-
text, our engineers, scientists and managers have a crucial role to play.

For optimum utilisation of our manpower resources, deep involvement of the workers is very
essential. To achieve this goal, industrial units can follow the British model of productivity
agreements at the unit level, which can create a congenial climate for increasing production. For
deriving an all-round advantage in terms of cost, output, quality and fuller utilisation of the
scarce resources, the need is for making greater use of productivity techniques.

T needs no gainsaying that the hastening of
the process of development in our country
squarely hinges on the pace of our industrial
development. Tt is also true at the same time
that there are many stumbling blocks in the way
of our progress in this direction, for instance,
lack of adequate capital resources, machinery
and equipment, equitable and rational distri-
bution of raw materials and so on, and that we
have no other alternative but to make the best
use of whatever we have in our hands.

The question  of under-utilisation of the
installed capacity in our industries has been
agitating our minds for quite some time. Many
of our industries, chiefly textiles and steel-based
industries, went through cartain production diffi-

*Based on the inaugural address by Mr, Moinul Haque
Choudhury, Union Minister for Industrial Develop-
ment and President, National Productivity Council of
India, at the Seminar on Maximisation of Capacity
Utilisation and Productivity orgarised by the Federation
of Indian Chambers of Commerce & Industry, in New
Delhi on 30th August 1971.

culties as a result of which, coupled with low
investment, the rate of increase in the industrial
output tended to decline. However, given the
will and the effort, it will be possible to achieve
higher levels of production in a wide range of
industries.

All those concerned with the situation will
have different versions to tell as regards the
various factors that prevent us from maximising
utilisation of the potential. The management
will have its own reasons to advance. The labour
leaders would analyse the situation differently,
and so on. It cannot be said that these different
versions will have no validity at all. But if we
decide to keep our objective of social good in
view, all these differences would automatically
disappear. In fact, the success of an enterprise
today 1s increasingly judged by the contribution
it is able to make to the public good and not
merely by its profitability index. This has been
realised even in the home of the private enter-
prise—that is U.S.A.
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Factors Responsible for Low Utilisation of
Capacity

Some of the impediments that are responsible
for the low utilisation of the capacity in various
industries, are said to be raw material shortage,
paucity of bank credit, labour unrest, transport
bottleneck, power shortage and so on. It isalso
likely that too many Departments and Corpo-
rations are dealing with the industries, allocation
of raw materials control and regulation, etc,
The Government is, however, quite alive to its
responsibility in these matters and it is doing
everything possible to ease the situation through
various measures, including initiating, for in-
stance, steps for better coordination between the
various Departments which need to be consulted
in issuing Letters of Intents/Licences and the
Departments and Corporations which plan
import and allocate raw materials. Unless it is
done, our rate of growth will not stimulate, In
fact, some streamlining is absolutely necessary.
Further, imports of raw materials, components
and spare parts, where these were found indis-
pensable, have been allowed on a more liberal
scale than ever before. Yet, in the ultimate
analysis, the industry has to find its own feet.
In this context, we have to make optimum utili-
sation of the resources at our command—
whether it is machinery, equipment, materials or
labour. A recent experience bears testimony to
this important aspect.

A recent survey by the Ministry of Irrigation
and Power showed that one-third of the construc-
tion equipment had been lying idle for quite some
time for want of spare parts and components
awaited from abroad. Now, this is a lesson for
us.

Need for Self-Reliance

Dependence on imported know-how and
equipment not only robs us of our valuable time,
foreign exchange and production capacity, but
also causes hardship to all concerned.” Our
engineers, scientists, and managers have a special
role to play in avoiding recurrence of such situa-
tions. Not that they have not done so until now,

MAXIMISATION OF CAPACITY UTILISATION

All they have to do is to put a little more vigo
into their efforts,

Recently, some distinguished Indian scien-
tists, on their own, pointed out in a meeting wit
the Planning Commission that foreign collabor
tion in technological fields had a stifling effect
on Indian initiative, and pleaded for developing
indigenous technological endeavour to the maxi-
mum extent. This is the right spirit in which
we have to approach all our problems. Tndustries
too have to lend a hand in this by making a
larger provision in their budgats for research and
development. As things are, the amount spent
by them in this direction is pitifully small. Tt is
simply because of these considerations that the
Government intends to give importance to such
industries in the Fourth Plan as provide for
import substitution and export promotion.

Besides these somewhat technical aspects of
the problem, there are also other factors of similar
natuare which have prevented us from exploiting
our production capacity to the full. Lack of
adequate cost-consciousness, for example, is
one. Obviously, the existence of a seller’s mar-
ket has prevented our manufacturers from evin-
cing interest in the need for reduction of costs.
Even the quality of their products has not been
up to the mark, Perhaps many of them do not
realize that lack of quality does not pay in the
long run, They must also dispel their misunder-
standing that quality control adds to the costs;
scientific analyses have shown that it actually
reduces the total costs. for it brings in its wake
significant economies in production and dis.
tribution. They should not feel shv of making
full use of the knowledge and expertise accumiu-
lated by organisations like the Natjonal Pro-
ductivity Council in these spheres and achieving
optimum results.

Productivity Agreements for Optimum Manpower
Utilisation

So far as the question of making the fullest
use of our machinery and equipment is con-
cerned we can proceed withcut any qualms of
conscience. But, when it comes to the question
of making the optimum use of our manpower
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resources we have to be very careful, for, workers
are not machines. At the same time, their deep
involvement in the achievement of our objective is
very essential. Thishasto bedone by providing
proper incentives to them to give of their best,
and also training them according to the needs
of the situation. When the workers put in their
best efforts, it also devolves on us to share with
them, in an appropriate manner, the gains accru-
ing as a result of such efforts. It is being realised
that no tailor-made formula for determining the
extent of their contribution, along with those of
the other factors of production, is readily avail-
able. Perhaps no single formula may also be
available in the near future, as the quantum of the
share of each factor of production is bound to
differ from industry to industry. In fact, the
National Productivity Council, which is a tri-
partite organisation representing employers,
labour and government, has been working hard
for some years now to arrive at an agreed ap-
proach and it is hoped that it will soon succeed
in presenting a national consensus. And yet,
even if we cannot produce a nationally acceptable
formula immediately, we can at least try to follow
the example of countries like Great Britain
where Productivity agreements at the unit level
have helped a great deal in solving this problem
and creating a congenial climate for increasing
production. Some industrial units in India have
also found this system workable to the satis-
faction of both the management and workers,
We must go for such agreements in a big way.

Productivity Techniques Offer AllRound Advantage

OFf the total cost incurred in the manufacture
of a product, as much as 60 to 70 per cent is
accounted for by the materials cost. Therefore, if
we could ecomomise on our materials resources
through their efficient management, rather than
economize on labour, there would perhaps be
no need to get into trouble over layoffs, retrench-
ment, etc., and this would also suit our conditions
under which unemployment has to be avoided at
all costs. It is true that in many instances, the
lack of fuller utilisation of the capacity has been
due to inefficient running of the units, and this
has given rise to the phenomenon of the so-called
«gick™ units. But it cannot be said that the
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For deriving an all-round
advantage in terms of costs,
output, quality and fuller
utilisation of our scarce
resources, the need is for
making greater use of

productivity techniques.

-
. —

workers have no obligation in all these efforts.
Unless they too realise their responsibilities and
put in their best 1n exploiting the production
potential fully, this would go against their own
interest.

For deriving an all-round advantage in terms
of costs, output, quality and fuller utilisation of
our scarce resources, the need is for making
greater use of productivity techniques. With
each improvement in operations through skilled
management comes a lower manufacturing cost
and better quality which, in turn, bring increased
earnings to the workers and a lower selling price
for the consumer. With the reduction in the
selling price, the consumer 18 enabled to buy more
products in quality and in variety, and to lead a
beiter life. This is, what can be called, real
progress.

Yome economists have estimated that it would
take us many decades to catch up with the in-
dustrially-advanced countries. We need not take
such a pessimistic view. In fact, having built up
in our country a sound infrastructure for indus-
trial growth, if our entreprenecurs, managers,
technologists and scientists pull their weight
together, we can succeed in reducing this “deve-
lopment gap” in a much shorter time. o



Excess Capacity and Factor
Productivity: Some Considerations

S Yenu*

The purpose of this

paper is to analyse the semantics of the term capacity, the correlation

between capacity utilisation and factor productivity and the implications of the ‘capacity-produc-
tivity nexus’ for economic growth. The Ffirst part of the paper examines the various meanings

attached to the term capacity and seeks to distin

distinction which, in the writer’s opinion,

guish between capacity and capital utilisation, a
is vital for a clear understanding of the subject.

Subsequently, productivity concepts are brought into the argument for inter-linking purposes,

discussing in this framework the reasons, real or imaginary,
The conclusions are that no single “villain ofthe piece’ can be identified as a constraint

capacity.

for the prevalence of under-utilised

on capacity utilisation nor can we postulate a correlation between overal] factor productivity and

capacity utilisation,

INDIA offers a fascinating environment for a

study of industrial growth. Since in-
dependence. manufacturing activities have gone
up very rapidly. Yet, the economy is passing
through several travails of supply botilenecks
and foreign exchange bottlenecks, culminating in
what is now called the ‘crisis of unutilised capa-
city”.

At the oufset some basic concepts need clari-
fication. Following Laurence Klein** capacity
may be defined as ““an index combination of all
fully utilised factors including others as well as
capital stock™. He goes on to define capacity
output as “production flow associated with in-
put of fully utilised manpower capital and other
relevant facters of production®.

Some further definitions now emerge:

Capacitv Utilization Ratio—measure of realised
to  potential output.

*Planning Manager, India Tobacco Co. Ltd., New
Delhi.

**Econometrica, 1960

Cupital Utilisation Ratio—measure of utilised to
available inputs of
capital.

Labour Unlisation Ratio—measure of utilised to
available mputs of lab-
our, allowing for differ-
ences in skill,

General Utilisation Ratio—Percentape of avail-
able factor stock which
is utilised.

Technically, we use the flow approach when we
speak of capacity utilisation in tarms of machine
or manhours. Capacity utilisalion indexes
based on output make use of an explicit pro-
duction function but more usually the basis for
estimates of utilisation is an examination of
output series.

The output series method of estimating capa-
city utilisation is also open to various manners of
criticism.  OQutput can be at lowest average
variable cost or lowest average total cost if one
wishes to emphasise total operations. This has
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no relation to the demand for output. Nor has
this method any relation to value-added (VA) in
industry which is more relevant for assessments
of capital/capacity utilisation. Given factor and
commodity prices, the ratio of VA to aggregate
output will be stable. Hence differences would
be unimportant when establishing an index of
capacity in use. However, even in this case a
firm producing a component previously bought
would record no final rise in output although
value-added would have risen. Thus, ‘productive
capacity’ as popularly known would have an
imperfect connection with any technical measure
of the productive capacity of all machines final
and intermediate. The concept of capacity
remains an ‘elusive will-o-the-wisp’ and it is
against this background that further analysis
must proceed.

Causes of Idle Capacity

Economic development depends on additions
to capital. The shortage of capital equipment
is regarded as a barrier to growth. Paradoxi-
cally, in many Less-Developed-Countries (LDCs)
the existing stock of capital isidle. The installa-
tion of equipment does not lead to positive sav-
ings and investment in productive physical
capital.

In terms of the Harrod-Domar model
g=0CS8

where g is the growth rate, OC the marginal

output-capital ratio and S is the marginal

propensity to save.

If capital is unutilized X proportion of the
time so that O<X <1, the rate of growth be-
comes g=XOCS and less output emanates from
a unit of output.

. Underutilisation means lower growth unless
it is offset by an increase in capital productivity
or reduction in consumption. In the LDCs
a reduction in the rate of growth is regarded as
most likely.

Increasing utilisation will mean:

(a) raising current output in the short-run.

(b) raising rate of growth of output in
the long run.
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If, as a result of greater capacity
utilisation, more output is produced
per unit of output, it would be
correct to postulate a definite direct
correlation between capacity
utilisation and factor productivity.

Finding of FICCI Survey

Many surveys have been undertaken of the
degree of unutilised capacity in Indian industry.
Many seminars and discussions have been held,
the latest by the Federation of Indian Chambers
of Commerce and Industry (FICCT). This body
reported thus after a survey of 200 industries in
different sectors:

A survey of capacity utilisation undertaken
by the FICCT in respect of 200 engineering and
chemical and other industries in 1962 and 1970
shows that the number of industries utilising 50 95
or less of their capacities rose from 71 in 1969
(36% of the total) to 78 in 1970 (39% of the
total). It is also revealed that the problem of
idle capacity is faced mainly by the engineering
industries. On the whole, the consumer goods
and chemical industries have recorded a higher
ratio of capacity utilisation.

Out of the 66 machinery and transport equip-
ment items analysed, production was less than
50°%, of capacity in respect of 38 items in 1969
and 35 in 1970. Thus, over 50%, of the industries
in this group utilised only 507, or less of their
capacity. In the consumer goods sector, out of
46 industries surveved there were 9 industries
which utilised less than 50 % of their capacity in
1969, [t was about the same in 1970. At the
same time, over 409, of the total number of
these industries utilised 759 or more of their
capacity. In the fertiliser and chemical industry,
out of 81 items, units in only 27 items utilized
fess than 50°% of capacity in 1970, It was 26
in the previous year. About 409, of the total
numberr of industries in this group utilised 757
or more of the installed capacity.
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What are the various causes of idle capacity ?
FICCI’s survey revealed the following:

Reasons for Under-Utilisation Units which
have reported
idle capacity due

to respective

reasons
No. Percentage
Raw material shortage 30 60
Fall in offtake 11 25
Power failures and shortages 6 12
Transport bottlenecks 5 10
Paucity of working capital 5 10
Labour troubles 4 8

Raw material shortages are mainly in the
areas of steel (both stainless and other varieties),
non-ferrous metals, alcohol, methanol, cottan
and oilseeds. Power shortages ensue from in-
adequate supply in some States and defective
distribution in areas where power supply is ade-
quate, e.g. in Mysore State.

Constraints to Capacity Utilisation

It must be remembered that the term capa-
city in the Indian context refers to that amount
of production authorised by the fiat of the
Industrial Licensing Policy. Capacities were,
till recently, fixed on a shift basis, Moulti-shift
working necessitated application to and sanction
from the Government for being effective. Thus,
official constraints did act as a braking factor.
Currently, capacity is being interpreted in terms
of ‘optimum utilisation of resources’. This is a
step forward, but the term optimum is by itself
nebulous. Moreover, with investiments below
Rs. 1 crore being in the de-licensed sector, there
is always a temptation to put up sub-optimum
plants to avoid the rigours of licensing.

Another official and vexatious constraint not
adequately stressed is the rigour of the ‘anti-
monopoly environment’. Firms with capacity
to spare cannot advance their production. New
units are licensed but a time-lag is inevitable be-

EXCESS CAPACITY & FACTOR PRODUCTIVITY

fore they utilise their capacity. From the balance
of payments aspect, the new units often represent
a strain greater than that caused by any repatria-
tion by the existing units. The fresh entrants
need capital equipment from abroad apart from
recurring imports of spares and equipments.
Both Gross and Net National Product are dam-
pened, not enhanced.

Statistics on excess capacity do not segregate
those areas where technological constraints or
‘determinism’ force investment to run ahead
of demand. This applies in spheves like petro-
chemicals and heavy engineering where there is
considerable ‘lumpiness’ of investment, The
interest of the firm is in potential and not present
demand. Some attribute the ‘glut’ in fertilisers to
pure Hayekian over-investment, The lumpiness
argument on Hirschman’s lines would be more
appropriate—growth through alternating bouts
of bottlenecks and gluts. As a sidelight, 1t
would be interesting to point out that Hindustan
Machine Tools” capacity was unutilised during
certain periods due to high rejection ratios to
preserve quality.  This cannot be taken as a case
of pure excess capacity as the social giin of better
quality provides a ‘Hicks-Kaldor’ conipensating
variation to any loss of production. This is an
instance of the real input-output ratio and reql
factor productivity fmproving with lower capa-
city utilisation. Technological changes result in
changes in relative price shifts. These, in turn,
alter relative effective demand. One wonders
if the various studies effected so far have
considered this proposition.

Productivity vis-g-vis Capacity Utilisation

If, as a result of greater Capacity utilisation,
more output is produced per unit of input, it
would be correct to postulatea definite direct cor-
relation between capacity utilisation and factor
productivity,

But a note of caution needs to be sounded at
this juncture. Assume 4 machines out of a total
of 10 machines are idle because of lack of spares.
6 machines produce 60 units of output. Pro-
ductivity per machine (lumping together labour
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and capital as a homogeneous irput} is 10.
Assume all 10 machines get started, and the pre-
viously idle 4 machines produced 30 units.
Aggregate production of 10 machines is 90 units
and the per machine factor and productivity
drops to 9 as against 10 previously. It would
be more accurate to say that extra produciion
will result reducing the loss of resources, other-
wise incurred. The danger of linking a “‘macro-
productivity concept to an essentially ‘micro’
framework lies in the fact that inter-machine or
inter-factor differences arc concealed.

The Indian Institute of Public Opinion has
published its findings on labour productivity* for
the period 1950-66 indicating that labour pro-
ductivity has increased by 2 percent every year in
the sixties. Since the period covered was the
pre-recession era, there was probably less of
redundant capacity and a similar exercise for the
period of 1966-71 would bz of interest. The
methodology of multiplying gross output by one
hundred and dividing by the index of workers
employed, is open to doubt. The question of
quality of equipment or capital is not considered.
o too, the ‘Productive’ capital concept employed
needs rescrutiny. The unanswered question is
the behaviour of capital producitivity and the
direction of its movement.

In regard to the capital output ratio and its
correlation to capacity utilisation the ratio C/O
should not take into account the impact of de-
preciation on estimated value of capital installed
10 years ago and over. Gross Profit Margin
(GMP) includes depreciation and other costs.
Second, a lower C/O reduces the difference bet-
ween GPM and net measures post-depreciation.
Third, it is often forgotten that capital coefficients
relate to fixed assets with no allowance for work-
ing capital requirements which go up with rising
utilisation.

Guidelines for Future

What should be the accent of industrial
licensing policy and what is the suggested
methodology for the future researchers?

*Quarterly ;cbnomic Report No. 68.
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It is obvious that the weight of demand is
falling on investment outlays. Access to raw
materials means demands for capacity creation
exaggerating excess capacity. This waste is

aggravated by the absence of ‘linkage’ in import
substitution,

The basic tenet should be that new investment
should not be sanctioned until all existing capa-
city is used up. Doctrinaire consideratons
should be consigned to the back-benches. If
some concentration or diversification of the
larger houses helps capacity utilisation, this
should be encouraged.

Indiscriminate proliferation of new entrants
into sectors where ‘natural’ oligopoly should
prevail results in a real contribution to output
of zero. The same raw materials could be better
utilized elsewnere in existing spheres.

Currently, the licensing process is aware n1ore
of supplies and technical features rather than the
structure of industries and nature of demand.

The following guidelines are suggested for
constructing a detailed regression model to
analyse the structure of excess capacity:

(1) Exports as percentage of domestic pro-
duction;

(2) Competing iniports;

(3) K/Y, the capital-income ratio or the ratio
of real value of assets to value-added;

(4) Built-in excess capacity;

(5) Sectoral factor productivity vis-a-vis
capacity utilisation. For example, the
consumer goods sector is working ata
higher capacity than the other section.
How has this been reflected in relative
factor productivity ?

On these lines we can build up a theory of
elasticity of utilisation in  the devcloping
countries, based on empirical research. o




Some Aspects of Productivity

KSY Menon*

An attempt has been made in this paper to survey same of the literature on productivity in general

and the various concepts associated with the measurement of productivty in particular,

In this endea-

¥our, various dimensions of output and input, which are the major elements involved in the exercise of

measuring productivity, have been highlighted and complications and complexities
In a survey article like the present one, the author owes a debt of gratitude to a number of
authors whose works have been consulted and cited, and even to those whose names
Without claiming any originality to what is presented in this article it seeks to

explained.

specifically indicated.

examined and

have not been

Piece together all the relevant concepts in a coherent and connected way, scattered in various books
and articles published on the subject during the last three decades or so.

THE term ‘Productivity’ may be defined as the

ratio of output to anyorall associated inputs.
The concept of economic activity as an input-
output process is perhaps the most basic one
in the science of economics. It is, however, vague
and imprecise. Several difficylties emerge when
one attempts to specify the inputs and outputs
involved and define the nature and extent of
transformation implied and indicated, Many of
these problems arise from the heterogeneity of
both inputs and outputs. There are numerous
kinds of inputs and outputs and it js the conden-
sation of this multi-dimensional structure into
manageable proportions without loss of essen-
tials that would put to test one's analyticaj
apparatus and dexterity and skill.

The reduction of many dimensions of input
and output to a single measurable one can only
be done by multiplying each diverse quantity
by a valuation co-efficient or price. This would,
however, entail the problems associated with
index number. Even assuming no price change—
a heroic assumption indeed—the questions con-

“Economist and Editor-in-Charge, Indian Woollen

Mills' Federation, Bombay.,

nected with the money value of Input and output
would still remain. From the point of view
of the income distribution and allocation prob-
lems, inputs and outputs should be defined SO
that their measure is the same. The aim is to
allocate all output to those who contribute input,
possibly with some provision for ‘surplus value’
and transfer payvments and to allocate all input,
however, emploved, to the various forms of
output.

Moreover, the composition of input as well
as output varies over time. A given quantity
of output, with given technical knowledge, can
usually be produced with differing combination
of inputs. The actual combination used will
tend to be the least-cost combination at relative
input prices. ‘This (combination) is subject to
change as a result of changing relative input
prices, changing technical knowledge or changing
output, if returns to scale are not constant.
Changes in factor combination mean that ratios
of output to input, evento a major class of input
cannot bz used as measures of changing product-
ive efficiency. Such partial productivity ratios
are revealing as measures of saving achieved
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over time in the use of particular inputs per
unit of output. Changes in the partial pro-
ductivity ra ios are, however, affected by factor
substitations reflected in changing input combi-
nation as well as by changes in productive
efficiency generally.

To measure the net saving in factor inputs
and thus the increase in productivity, it is neces-
sary to relate the output to all associated inputs.
The effects of factor substitution cancel out in the
total productivity indices. In orderto determine
changes in the aggregate output and factor in-
puts, and thus productivity, it is necessary to
combine unlike types of output and inputs by
weights that indicate their relative importance.
Economists, like J. R. Hicks! hold the view
that for purposes of productivity analysis, out-
puts should be weighted by unit fuctor cost, and
inputs should be weighted by unit factor combi-
nation (price). This implies that the values
of outputs are proportional to the values of the
factor services required for their production and
the unit values of the inputs are proportional to
the shares of the value of outputs which they
obtain for their services. Under competitive
conditions the prices of factors represent the re-
lative values of their marginal contribution to
output in equilibrium.

The Price Factor

On the assumption of competitive conditions,
factor price may be interpreted as representing
the marginal value products of the various types
of factor inputs, on the one hand, and the re-
lative marginal disutility of work or saving, on
the other. The marginal products indicate what
the producer can afford to pay for the quanti-
ties used, while the marginal disutilities indicate
what he has to pay in order to induce people to
work rather than to enjoy additional leisure, and
to save and invest rather than to enjoy additional
consumption or liquidity. Although producti-
vity analysis has to do with physical volume of
output and input, one cannot get away from the
psychological elements involved in the mutual

iHicks JR: “The Valuation of the Social Income”
Economica, May 1940.
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determination of prices of both outputs and in-
puts since relative prices are necessary to aggre-
gation.

Perhaps the most serious problem of measure-
ment is introduced by variations in the relative
prices of outputs and inputs. The latter, in per-
fectly competitive factor markets. are utilised up
to the point at which the values of their marginal
products are equal to their prices. So their pri-
ces indicate the ratios at which units of the input
may be substituted for one another at the margin
so long as the relative prices and marginal rates
of substitution are constant, use of factor price
weights yields an unambiguous net change in the
total volume of inputs. 1f relative prices change
but factor proportions in real terms remain
constant. a change in total input can also be
measured precisely.

Productive Efficiency

But, if there occur relative changes in both
factor prices and proportions and these are inter-
correlated to any significant extent, the degree
or even the direction of change. in total input
may be ambiguous. That is, it may not be clear
whether producers have merely shifted position
on a given isoquant, that is, have changed factor
proportions under the existing technical know-
ledge. There is, of course, no ambiguity as to
direction if the same or alarger volumeof output
is produced by a similar quantity of one or more
of the inputs, and no more of the others. But
if one decreases and another increases, while
their relative prices change in inverse relation,
the direction of movement may alsodiffer depend-
ing on whether base period or given period
price weights are used. The same problem is
encountered in aggregating different types of
output when there have been relative changes in
quantities and prices.

Although one may define changes in factor
productivity as changes in productive cfiiciency,
this is a broad term which needs further clari-
fication to give it more definite meaning. Pro-
ductive cfficiency may change as a result of
technological innovation,changes in scale of out-
put and changes in the rate of utilisation of capa-
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city. It may also reflect changes in inputs of
‘intangible capital’ designed fo increase the
quality of the input of the tangible factors and
such changes as not readily susceptible to
measurement.

Concept of Inputs

The above discussion points to the need for
a clear and fuller analysis of inputs in general
and two basic inputs in the production process,
namely, capital and labour, in particular. 1t is
in this confext a preeise idea of ‘input’ as under-
stood in economics becomes useful and relevant,
“Input is the time flow of services of the human
and non-human factors available for use in the
productive process; the result of the product
services is the output.”® There are thus three
dimensions to the various factor inputs:

a. the stocks of the primary factors available
for use in production.

b. the time periods (usually hours) in which
units of the fuctor-stocks are available for
use in production. in terms of which the
flow of sarvices can be measured and their
compensation or cost computed.

¢. the output or income resulting from the
joint use, of which the shares accruing
to each factor for its contribution to pro-
duction can be used to weight the service-
hours.

It would obviously defeat our purpose if we
measure inputs in terms of their result in the pro-
ductive process alone, since we would have a
measure of output 1itself. But the changing
efficiency of the inpats is revealed by comparing
the available service-time of the real stocks of the
factors, in ‘standard efficiency units’, weighted by
their unit shates of output (income) in a base
pertod, with their actual output in a given period.
An ideal measure of input is thus act of any
changes in quality over time, as it must be in
order to have a basis for getting at efficiency
changes through comparison with output.

2. Kendrick John W: “Productivity Trends in the
United States, National Bureau of Economic
Research,

—_— oo
3. Edward F. Denison:
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By weighting the available service-time of the
factors by their base period comparisons, we
obtain a measure of the resource which would
have been produced had the technological and
other conditions of efficiency remained the same
in the base period. By dividing this measure into
the actual output in successive periods, we obtain
a measure of the changes in the efficicncy with
which factor services are utilised in the process of
production.

Capital and FLabour : The Basic Inputs

This brief discussion on the concept of inputs
in general takes us for a detailed analysis of
various types of inputs, mainly, as noted earlier,
capital and labour. The theory of capital has
been, and continues to be. one of the perplexing
and complex areas in which economisis have yet
to dig new and newer grounds and reach some
sort of agreement. Much water has alrcady
flowed under the bridge and is still flowing in a
way, on the various aspects of capital, for ins-
tance, its definition and measurement. In this
study, we are, however, primarily locking at the
problem from an operational angle and that is
why little attempt has been made to view the
issue purely on a theoretical plane.

In a paper presented at the 1953 Conference
on Income and Wealth,® Prof. Edward Denison
set forth three possible methods of measuring
capital. The first measures capital by cost, The
second measures it by the capacity of the system
as awhole to produce output. The third mea-
sures it by the contribution which the capital
specifically makes to total produce. Denison
strongly favours the first method. He leels
that the second is not interesting, although it
might be feasible statistically if certain arbitrary
conventions were adopted. The third method,
he believes, is completely beyond any hope of
accurate, independent measurement.  Further-
more, the last method would necessarily lead to
an unchanging productivity of capital. Thus
Denison prefers the first one.

} : ““Theoretical Aspects of
Quality Change, Capital and Net Capital Forma-
tion™, National Bureau of Economic Research,
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Even the valuation of capital at cost is not
straight-forward. If the price of producing
capital goods did not change over a period of
years, the gross addition to the capital stock in
any year would be equal to the value of the gross
capital formation in that year. Unfortunately,
however, the price of preducing capital goods is
needed to deflate the current price data. It is
in arriving at appropriate price deflators that
most difficult conceptual problems of this method
become apparent. Although Denison wishes to
exciude his index of the output of capital those
quality changes in capital goods arising from
such things as improvement in design and service
ability, he does not wish to exclude changes in
productivity in the production of capital goods.

The crucial problem is the separation of de-
sign improvements from changes in the cost
of production. that is, increases in productivity
of capital goods. The most ambiguous problem
arises in a situation where changes in the design
of & machine both reduce its cost and improve
its functioning. One is faced with two alter-
natives: (a) the cost of producing the machine
has fallen, but the quality of capital is unchanged
or (b) the cost is unchanged but the machine is
now a different one that represents less capital,
Thus if there is any change in the functioning of
the machine, we are forced to decide whether or
not, it is still the same machine. The decision
in turn determines the measure of the quantity
of capital produced.

1t should be noted that the index-number
problem arising from cost-reducing  technical
changes are different from the normal index num-
ber problem, the latter would exist even in the
absence of technical change in the cost of pro-
ducing capital. The problem arises, because
although we might not be able to reproduce
exactly the products made earlier, say, in 1900,
the reverse is not true. The valuation of capital
stock in 1900 as if it could have been produced in
1900, therefore, necessarily involves the assump-
tion that price indexes for the use of capital goods
that are present in an unchanged form in two
periods. say, 1900 and 1960, are representatives
for products which did change. This assumption
is, of course, likely to be invalid, because the new-
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To measure the net

savings in factor inputs

and thus the increase

in productivity, it is

necessary to relate the

output to all associated inputs.

ly-introduced capital goods tend to be those for
which the cost of production has fallen fast. The
price index based on 1900 would, therefore, be
relatively too high and the resulting quantity
of capital too low,

Another consequence, as Denison points out,
of adherence to the cost concept for measuring
capital goods is that the principle of valuation
that would be used for'the output of capital goods
are different from those commonly used for con-
sumergoods. Inmeasuring the volume of con-
sumer goods we attempt to include quality chan-
ges as a part of output, where this measure of
capital output tries to exclude it. Denison,
however, is inclined to minimise the importance
of this consideration. He suggests that quality
change excluded from the measurement of capital
goods will eventually show up as additional pro-
duction of consumer goods, and that as long as
changes in the quality of other factors of pro-
duction cannot be taken into account, neglect-
ing such changes in measuring the output of
capital goods scarcely seem a critical weakening
of the income estimate.

A final problem in the interpretation arises in
estimating the net value of the capital stock.
The measurement of the capital stock not only
requires valuation of newly produced capital
goods, it also requires consideration of what
has happened to the existing stock of capital.
Denison would value capital consumption at
base year cost for the particular types of capital
goods is discarded and that it should be handled

as a deduction from gross capital consumption.
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His rationale is that ‘net capital formation’—
the net improvement in the capital positior in the
economy—should be equal to the differences
between (a) the contribution to production by
new goods and (b) the contribution which could
have been made by the displaced capital goods.

On the other hand, a different treatment has
been proposed by John W. Kendrick.* He
sugeests:

s ey o as non-permanent assets age, their
contribution to net declines, this is the result
of declining gross output capacity, increasing
maintenance and repair costs, and creeping
obsolescence. Obsolescence results in the
reduction in the rate of return of old equip-
ment, not only when the installation of new
equipment leads to reduced product prices or
higher factor prices, but also when the old
equipment is utilised less intensively or in
less productive activities. Empirical and
theoretical considerations suggest that these
effccts may be assumed to accur gradually
over the life time of groups of capital equip-
ment.”

It might be questioned, however, whether
such considerations are relevant to the concept
of capital discussed here. In view of the decision
to exclude productivity improvement from addi-
tion to capital stock, it seems incongruous that
decreases n the efficiency of the existing capital
due to ageing should be so carefuily taken into
account just as there is logic in saying that jm-
proved design of capitalgoods is not more capital
but an increasse in its efficiency. So also it is per-
fectly reasonable to say that the efficiency of
capital varies with its age, and that deductions
from the quantity of capital to make the pro-
ductivity of existing capital a constant over its
life consistent with the desired concept.

Furthermore, as Kendrick implies byhis inclu-
sion of ‘creeping obsolescence’, the ordinary capi-
tal consumption ailowance would considerably

4. Kendrick John W: “Productivity Trends:
and Labour”,
1956.

. . Capital
Review of Economic Studies, Ang,
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exceed the actual physical deterioration ina capi-
tal good over its useful life. Changing such ob-
solescence against existing capital is altowing for
quality changes that have not occurred but are
only expected to those resulting from changes
in the technical design of capital goods to be pro-
duced in the future. The same technical change
that improves the quality of new capital will
make the oid obsolete. Kendrick’s treatment of
addition to the capital stock does not count the
increases due to technical changes in new equip-
ment, but it does take into account the reduction
in the relative quality of the existing capital stock
because of the increased technical effictency of
new capital equipment which could be construct-
ed. Again, therefore, the treatment of new and
old capital does not seem to be parallel.

A more consistent treatment would seem to
require that if efficiency increases are to be elj-
minated from the measurement of the capital
stock, efficiency decreases must also be eliminat-
ed. Capital should not be deducted from the
total stock until its retirement, despite the fact
that the producers mav, for financial reasons
and in order to derive a meaningful profit figure,
ammortise it over its life.  This procedure would
carry Denison’s method a little further, deriving
not investment in each period as gross invest-
ment minus discards,

To summarise, conventional measure of real
capital to avoid a concept based on the cost of
production rather than capacity, partly because
of ease of measurement and parily because one
of the major purposes of developing real capital
data is the analysis of productivity changes.
“Cost™ in these terms is not simply the deflated
value of the inputs, it is not intended that in-
creased efficiency in production of capital should
reduce the amount of capital produced. This
means that changes in the cost of producing capi-
tal must be analytically and statistically scparated
from changes in the efficiency of utilisation of
capital. Such a separation, however, requires
a physically measurable unit of capital, and this,
in turn, cannot be established without a consi-
deration of the quality and funcrion of capital
equipment. Any attempt to separate quantity
and quality without considering functions is
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doomed to be arbitrary and subjective. It
would perhaps be possible to derive a real capital
measurement independently in terms of the quan-
titv of input factors (labour, resources and
savings). but this approach does not appear to
have much support.

Time and technical change also create prob-
lems in the interpretation of the conventional
measures of real capital stock. The thesis that
real capital can be measured by what it would
cost in the base vear to produce the given year’s
stock is not meaningful if the technical changes
make the comparison an impossibility. If the
most recent vear is chosen as the base year, the
comparison may be possible, but this may pro-
duce a trivial and uninteresting measurement.
Finally, in evaluating the net capital stock, one
may question the practice of deducting a capital
goods which actually retired from service. Such
an allowance is in fact an attempt to measure the
decrease in the quality of the equipment, whether
from physical deterioration or from potential
technical obsolescence. Such changes in quality
are intended to be excluded from this concept
of the quantity of capital.

Denison rejected his second method—measur-
ing capital by capacity not only because it makes
the concept of productivity of capital tautologi-
cal but also because it posed serious problems of
measurement. There are many circumstances,
however, in which capacity is an extremely use-
ful tool of analysis.® Industry studies have long
wotried about capital co-efficient asking what
amount of capital would be required, with exist-
ing technology to obtain a given increase in
capacity. Such studies are important for prob-
Jems of economic development and develop-
ing portion of input-output matrices. They
are also useful in analysing the effect of a change
in demand for specific products on the capital
goods industries.

For growth models, also, capacity measurc-
ments are extremely important since such models

A

5. See, for instance, Richard and Nancy Ruggles,
s«Concepts of Real Capital Stocks and Services”, in
«Qutput, Input and Productivity Measurement™
National Bureau of Economic Research (1961)
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involve an estimation of the impact of an incre-
ment of saving and investment on future stream
of income, saving and investment. Recently,
capacity measurements have also been used for
analysing short-run fluctuations in income and
employment. The underutilisation of capacity
for the economy as a whole has various repercu-
ssions on the level of investment. which in turn
affects the level of income and employment.
Both private and government agencies are now
engaged in making capacity estimates for various
sectors of the economy. and in view of the
obvious usefulness of capacity as a basic con-
cept in economics, it does not seem reasonable
to suggest that efforts to obtain better capacity
figures should be abandoned.

This does not, of course, mean fhat changes
in capacity can be identified directly with what
we have considered to be capital formation.
Changes in capacity can also result from such
things as research and development expendi-
tures. governmentexpenditures oneducation and
health and other expenditures which may carry
with them a social product conducive to quality
improvement.

Domar® has suggested two approaches for
measurinz the stock of capital. The first one
would define the problem with some precision
and then select the proper definition of capital.
Thus for one type of production function it may
be desirable to eltminate changes in the quality
of capital itseif, for another this method may
not be needed. Similarly, if the stock of capital
is treated as a source of future productive power,
depreciation of one hoss-shay should be deduc-
ted even if this instrument is equally useful to
its very end. But from the capital productivity
point of view, no such change may be made.

The second approach is even more pragmatic.
Take the existing figures, manipulate them and
look around for suitable uses for them. Domar
cites a few examples:

1. The stock of capital at original value of

acquisition, with or without depreciation. This
e e o

6. Domar E.D.: Comment on *Richard’s paper (ibid)
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will not do for estimates of capital productivity,
but it is a standard measure of capital in account-
ing, financial and legal circles,

2. The stock of capital deflated by a price-
index of inputs. Technological progress either
in the production or in the quality of capital
goods is not eliminated. For the study of capital
productivity, this concept may not be useful,
but it can estimate the magnitude of social effort
going into capital formation,

3. The stock of capital deflated by the price
index of capital goods. This would eliminate
change in the production of capital goods, but
not in the quality of capital goods themselves.

4. Stocks of capital deflated by a price in-
dex in which quality changes of capital itself have
been accounted for. The result would be a ‘pure’
input of capital, very useful from the productivity
point of view, but as shown by Denison, quality
changes are hard to define, let alone measure,

3. Capita! stock as an inventory, in which
goods are weighted more heavily than old ones,
The proper weighting could take care of almost
anything, including technological change, de-
preciation, and obsolescence, but where would
these weights come from? A well-developed
second-hand market could give a set of weights,
but in its absence this method remains merely a
good wish.

Defining Capital

With this background, it may now be per-
tinent to look for some empirical studies where
the problemof ‘capital’ has been dealt with from
an operational angle. There are various cases in
India as well as abroad, where a workable de-
finition of ‘capital’ was to be adopted and put
into use. In 1948, the Committee on Profit
Sharing, examined, inrer alig the question of a
fair return on capital employed. The committee
adopted the definition of capital employed as
paid-up capital plus reserves (including all future
allocations of reserves) which are held for the
purposes of the business as the basis for comput-
ing the total capital employed. Reserves in-this
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context were to exclude depreciation reservees
and include only those reserves built out of pro-
fits on which taxes had been paid.  The Tariff
Commission’s (which enquires into the cost struc-
ture of industries for providing protection in
suitable cases) definition has varied from time
to time from industry to industry.

Between 1924 and 1952, the then Tariff Board,
used to classify assets under two categories
namely, fixed capital and working capital. Fixed
capital was defined as the value of the gross fixed
assets or the gross block of the units. In the
pre-war period enguiries, the value of the 2ross
block was taken at its replacement cost while in
the post-war enquiries the value of the block was
placed at the original cost without deduction for
depreciation allowance. As regards working
capital the usual practice of the Tariff Board was
fo equate it to the aggregate cost of production
of a certain period which would enabls the unit
to maintain uninterrupted production, the period
varying from industry to industry.

The concept was, however, clearly defined
only in the 1958 Enquiry on Cement Prices.
According to the revised definition net block plus
working capital constituted the total capital em-
ployed. Under the new definition, the Commis-
ston merely reduced the valye of the fixed capital
employed in business from gross block to net
block, thereby reducing the value of the total
employed funds by the amount of depreciation
funds. The reasoning behind the adoption of the
new definition of capital employed was that only
such of these capital assets which are actuaily
used in production should be taken into account.
Therefore, such items as assets employed outside
the business including loans to and investment in
other companies, work-in-progress relating to
assets which have not gone into production and
intangible assets like ‘goodwill’ were excluded.
A departure was sought to be made by applying
standard costing but of not much success.

The Damle Committee which enquired into
the structure of oil prices in 1961 computed
capital employed as net fixed assets plus current
assets minus currunt liabilities and used it as the
basis for determining the fair return for the mar-
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keting companics. A much wider definition of
capital cmployed is adopted under the Electricity
(Supply) Act, 1948. The retwn is calculated on
the capital base which is broadly represented
by the cost of fixed assets (excluding those finan-
ced from depreciation fund), including intangible
assets, cost of works-in-progress, the average
cost of stores plus reasonable cash and bank
balances. The Labour Tribunals defined ‘capital
emploved’ as paid-up capital plus reserves used
as ‘working capital’. The same definition was
adopted by the Boaus Commission also while
considering (air return on capital to be allowed
as a ‘prior charge’ for the purpose of bonus
formuia. (In the cause of foreign companies,
where business was confined to trading and/or
who had no paid-up capital in India, the Bonus
Commission computed capital employed for the
purpose of return as the sum of net fixed assefs
plus current assets minus current liabilities.)

The Central Statistical Organisation (C. S. 0.)
uses the concept of ‘capital employed” as con-
sisting of fixed capital ana working capital. The
former comprises land, buildings excluding
those under construction, improvements to land
and other construction, transport equipment,
other fixad assets such as furniture, fixtures, etc.
Working capital consists of stocks of materials,
stores, fuels, semi-finished goods including work-
in-progress. and finished products and bye pro-
ducts, cash in hand and at the bank and the al-
gebraic sum of sundry credits as represented by
(a) outstanding-factor payments namely, rent,
wages, interest and dividend; (b} purchase of
goods and services, (¢) short-term loans and ad-
vances, and sundry debtors comprising amounts
due to the factory on accounts to sale of goods
and services and advances towards purchase
and tax-payments. Long-term loans and de-
bentures including advances by proprietors and
working partners are excluded.

Measuring ‘Labour’ Input

Having thus delved into the concept of capi-
tal as an input, another equally important con-
cept. which is nothing but human capital, may
bz considered. ““Labour,” says an IL.O.

£ publication, “in the most general sense, is an
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effort—mental or physical—applied during a
certain time.” 7 In most studics on productivity,
attempts are made to consider two main classes
of labour: direct labour, gencrally defined as
labour engaged directly 1n productien; and
indirect labour, comprising the various workers
on the plant who are necessary for production
but whose contribution is indircct. Typical
man-hour classifications include production or
process-operators, machine  operators, and
workers engaged on activities such as metal
working, fabrication, assembly. sub-assembling
ot finishing. Indirect manhours generally in-
clude supervision, maintenance, the hand-
ling of materials, shipping and receiving. inspec-
tion, plant protection, control functions in the
plant, and other categories related to but not
assignable directly to production.

In a study undertaken by H. Jerome® under-
the auspices of the National Bureau of Econo-
mic Research, different types of labour consi-
dered are: (1) operating labour, (2) auxiliary
iabour, (3) embodied labour and (4) indirectly
required lubour. Operative labour is that requi-
red directly in a particular process, such as the
operation of a buck-moulding machine. Auxi-
liary labour is that required in the plant for such
operations as oiling, inspecting, adjusting and
repairing the machine—in short, allp lant labour
that is necessitated by use of the machine but is
not considered as engaged in its direct opera-
tion. Embodied labour is the labour applied
to the production of the machine itseif and the
materials of which it is made, the materials
used in machine repairs, the power, oil, grease
and other materials, if any, consumed in the
operation of the machine. [ndirectly-required
labour is the labour required beyond the manu-
facturing stage for transportation and marketing.

Since all the above concepts except that of
cembodied labour’ are self-explanatory and easy
to comprehend, detailed discussion only on the
latter may perhaps suffice.  However interesting
this concept may be, it is nevertheless somewhat

7. Internatiopal Labour Organisation @ Methods of
Labour Productivity Statistics, Geneva. (1931)

8. . Jerome : Mechanisation in Industry, N.B.E.R. (1934)
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remate from the notions commonly used in
labour productivity measures, and especially
from actual possibilities of any concrete mea-
surement.  When this idea is extended, it be-
comes practically identical with a man-hour cost
analysis of the production. taking into account
all costs entering into the prime cost of a product,
In the preseat knowledge of labour productivity,
it app2ars that data covering embodied labour
can only bz of a very approximate nature, Thus
Foursatie 1.* suggests that the ‘embodied labour®
be estimated on the basis of tha money cost of
the machines, divided by the hourly wage rates
of the labourers; while such computations may
be uscful and sometimes necessary for economic
purposes, they do not at present fall within the
scopz of adirect analysis. It is only when detail-
ed mezasures of unit labaur requirements for
many indastries, products aad espzcially pro-
casses have been parfected and standardised that
it will be possible to include embodied labour in
the mezasures and comparisons of labour pro-
ductivity,

On a closer scrutiny it will be revealed that
the units of measurement of labour input that
are available for comparisons over time may or
can be reduced to the averace number of persons
employed and the total number of hours worked.
Diffzrences between the movements of the two
arise from changes in average hours of work.
Intelligent choice or even discussion, requires
information concerning two aspects of' working
hours: First, what is the relationship between
hours of wark and reat cost—"‘disutility” of
labour? Second. what is the relationship
between hours of work and output?

If disutility varied proportionately to hours
worked. man-hours would provide an approxi-
matz index of real cost of labour. If disutility
did not vary at all with hours of work, employ-
ment would provide such an index, Only If
the percentage increase in the total disutility of
work is less than half the parcentage increase in
working hours increase. would emplovment be
the better measure of changes in total disutility.

9. J. Fourastis : ""Le grand Espoir du XX mme Stecele’
Quoted in* Productivity Statistics*, L.L.O,
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Usually it is supposed that, after only a few
hours ‘work” a week, the marginal disutility of
an hour’s work increases as hours are increased;
certainly it is never assumed that it declines,
On the other hand, the disutility of the first
hours’ work in the week and possibly to a lesser
extent, in each day is certainly high, since the
mere necessity of going to work interferes most
with one’s freedom to do so as he will, and also
carried with a heavy overhead in time spent in
going to and from the work place, changing
clothes, etc,

If the disutility of the first-hour were suffi-
ciently high related to subsequent hours, the
conditions in which employment represents total
disutility better than man-hours would be net;
the most important distinction would be bet.
wezn working and not working, rather than in
the number of hours worked.

It can reasonably be assumed that man-
hours are a better measure than employment of
changes in the disutility or real cost of labour
and employment is a better measure than marn-
hours of effective labour input. From the first
proposition, it may be concluded directly that
man-hours is the better series to use as the labour
input component of a series representing the total
real cost incurred in producing the national
product, and hence in computing output per
unit of real input as a measure of the efficiency
of production in the economy.

From the second proposition, it can be in-
ferred that the differences between changes in
output per man and output per man-hour may
be thought of as measuring, though very crudely,
that part of the increase in output per man-
hour which is the result of shortening hours
(whether because of the stimulation it provides
to improve management or of its effects on the
efficiency of other types of labour). Qutput
per man may accordingly be viewed as a mea-
sure of labour nput that 1s adjusted for one
type of quality change.

If it is correct to suppose that much of the
past increase in output per man-hour is simply
the result of shortening hours, it follows that,
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for long-term projections based on historical
experience, projection of output per man will
be preferable to that of output per man-hour if
the future rate of hours shortening is different
from that in the past. John Kendrick has
weighted man-hours in each industry by base
year average hourly earnings to obtain a mea-
sure of what he calls ‘labour input’ to obtain
‘tote] factor input’, the series used to measure
overall productivity.

Tt is, however, argued by Denison'® that,
to measure changes in productivity, Kendrick’s
approach is not appropriate; the snift of resour-
ces from industries in which labour is less pro-
ductive is one more source of greater producti-
vity in the economy, not something to be elimi-
nated. The calculation is nevertheless valuable
comparison of output per man-hour with output
per unit of ‘labour-input’ in Kendrick’s sense
provides a useful measure of contribution of
industry shifts to past increases of productivity,
and hence also a useful tool for projections.
Other similar calculations based on such factors
as occupation and education, would be useful
in the same way.

To sum up, the choice between man-hours
and employment in part depends on a concep-
tion of what productivity indices should try to
measure. No formulation is going to be per-
fect from every point of view, but it Is necessary
to try to get at shifts in firm’s production func-
tion within the context of a market-oriented
economy. Man-hours seem more consistent
than employment with a firm approach. 1If
quality changes are in fact associated with hour-
shortening or if hour-shortening induces pro-
ductivity and capital changes these adjustments
can be made explicitly. The use of man-hours
is a straight-forward measure of input. It is
easy to understand, whereas the idea that em-
ployment is a measure of labour input is adjus-
ted to “quality change” to a wider audience.

Apart from theoretical consideration, the
form under which the data are available in the

10, Denison EF: ‘Measurement of Labour Input”,
1([}{;‘{;1put Output and Productivity Measurement”
id ).
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undertakings gives the basis of most of the
practical concepts of man-hours worked.
Rostas has pithily put the problem thus :

“In estimating output per worker, we may
have in mind either the workers employed
in producing the particular product who
are on the book or the workers on the pay
roll or the workers actually at work. Work-
ers on the book may include persons who
have left the industry altogether. Workers
on the pay-roll will probably include persons
who are absent for part of the week, those
who left during the week, or were taken on
during the week or those who went on holi-
days during the week—all of whom worked
therefore only part of a week. Workers on
the pay-roll may or may not include those
on holiday for the week. Workers actually at
work would exclude botn the absentees and
those on holiday and make allowance for
these working only part of the week.

On the other hand, in estimating ‘output per
man-hour’ there will be differences between
productive hours and hours actually paid,
and the latter, at least for time workers, in-
clude payment of time spent in meal-breaks
and other non-productive time. The widest
concept is ‘output per man-vear’ exclusive
of absentees and those on holidays and this
is the most useful concept when “estimating
national incomes or labour requirements.
In measuring productivity in the technical
sense, output per worker actually at work
or output per production man-hour are rele-
vant; while measuring costs of production,
‘output per man-hour actually paid for, is
perhaps the appropriate concept.”!

The differences and different uses, of the two
general concepts outlined by Rostas as output
per man-hour and output per man-year have
been further clarified as follows:

“While the concept ‘man-hour’ of work is
definitely circumsciibed in the sense that

11. Rostas L:*Comparative Productivityin British and
American Industry”, quoted in *“Method of Labour
Productivity Statistigs.™
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every hour consists of 60 minutes, the con-
cepts ‘man-week’ and ‘man-year® are ever-
changing because over a period of years the
standard work week may vary in the number
of man-days it contains and the man-days
in turn may vary in their man-hours con-
tel’lt.”m

This short analysis shows that in measuring
labour productivity the choice between man-
hours or employment as a measure of labour
will depend on the object in view. Thus, when
measuring produc.ivity with tae object of deter-
mining the changing velume of output in rela-
tion to the time actually worked, the productive
capactty of labour. or the cost of production
labour inputs, it is better to use the man-hour
concept. When measuring productivity with the
object of estimating man-hour requirements,
employment possibilities, future national
income, efc. the concept of output per man is
more appropriate.

With this theoretical background, one may
look at some empirical studies where the con-
cept of labour as an input in the production
process has been applied. A survey on empiri-
cal plane would reveal the fact that in measuring
labour preductivity both employment and man-
hours have been adopted, depending upon the
object in view, For instance, Kendrick used
man-hours worked as the measure of the flow
of available labour services (labour input). Tt
is; however, not a direct measure of input, but
a measure derived from estimates of the employ-
ed stock of human resources and the average
hours worked per person per year indicating the
rate of utilisation.

When weighted by average hourly compen-
sation in a base period, labour inputs indicate
for a given period but the emploved manhours
would have contributed to output  if produc-
tive efficiency had been the same as in the base
period.  He further observes that since average
hourly earnings differ among different “quan-
tities reflecting different cont-ibutions to pro-
duct and thus different *guantities’ of labour

12. Ibid,
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service, man-hours should be estimated and
weighted separately for each occupation. But
estimates of employment and hours are general-
ly available over time only on an industry basis;
so industry average hourly compensation esti-
mates are used as weights.

In most of the 1.L.O. studies on productivity,
both man-hour and employment concepts have
been used, depending upon the nature of the
study and the availability of data. The Labour
Bureau, Simla, computes labour productivity
as the ratio of total production to total em-
ployment. The studies undertaken by the
National Productivity Council on Productivity
of certain industries, ‘employment data’ has been
used. From empirical studies in India, it
appears in this country, presumably due to the
lack of data, employment is the most commonly
used as ‘labour input’ in measuring labour
productivity.

Output Measurement

We have so far dealt with the problems asso-
ciated with inputs, namely, capital and labour
and have seen how they can be and are used
in measuring productivity. Another equally-
important factor in productivity measurement is
‘output’. Our next concern is, therefore, to dis-
cuss as briefly as possible the issues connected
with “output’ measurement.

The physical volume of output may relate
to the final goods and services entering national
product or to the intermediate products that are
outputs of some industries and the inputs of
others. In either case, it is necessary to define
the product units in terms of which physical
volumes are measured. It is easy to define
types of products broadly; but, strictly speaking,
each quality of a given type of product should be
distinguished if its physical characteristics and
price differ at all from those of other products.

Specification of most goods and services is
generally feasible. In some cases it may be
difficult to visualise the unit underlying the pay-
ments for certain types of services, particularly
in the financial area, but close analysis can usua-
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Uy produce working definitions. In other in-
stances, the product may not be standardised
if produced to ths order of requirements of par-
ticular customers. If both standard and cus-
tom-built goods are produced by an industry,
the value of the latter can be deflated by the
average price of similar standard items.

Another problem posed is that characteristics
of many products change over time. Old
models are abandoned and new models are
introduced. Tn measuring production from the
viewpaint of productivity analysis, the impor-
tant question is whether the revised units of a
product absorb a diffsrent volume of resources
than the old units. If so, the real factor-cost
weights of the new units should be adjusted by a
ratio representing the proportion of factor cost
required by the new model to that required by
the old in an overlapping time period.

Another question is quality ¢nanges. This,
however, is not a serious one from the point of
productivity analysis although it has profound
influence on ‘welfare economics’. There may
be some effect on productivity as the proportion
of resource inputs devoted to product develop-
ment changes over time. In some industries,
this proportion is tended to increase—a deve-
lopment that would impart some downward
bias to the productivity ratio insofar as the
associated quality improvements are not counted
in output. A relative shift of production to-
wards higher-quality goods within product fami-
lies does increase real product; but productivity
is not affected since the larger output is appro-
ximately offset by the larger volume of factor
inputs required to produce the higher-valued
product mix.

New products also create some problems.
The occasionally changing ‘weight’ may be ex-
pestad to take care of this problem.

The Cantral Statistizal Organisation 1* uses
the term output to mzan ‘the aggregate value of
products and by-products manufactured forsale,

13. Annual Survcy of Industries
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work done for other customers and sale value of
goods sold in same condition as purchased and
is adjusted for the difference in stocks of semi-
finished goods at the beginning and at the end
of the survey year.” Value added by manufac-
ture represents that part of the value of the pro-
duct which is created in the factory and is com-
puted by deducting from gross ex-factory value
of output, the gross value of input. “Inputs’
in this context means the gross value of materials
and fuels etc. consumed, work done by other
concerns, products reported for sale the pre-
vious year but used for further manufacture,
incidental expenditure on purchase of materials
etc., mnon-industrial services purchased. Non-
industrial services purchased include amounts
paid on account of audit fees, accounts and
bank charges, legal expenses, insurance charges,
local rates and factories licenses, etc, From an
operational angle, these concepts are self-ex-
planatoryand can, therefore, be easily computed
for the purpose in view,

Measurement of Productivity

So far we have been concerned with the
various concepts associated with the measure-
ment of productivity. An attempt has been
made in the paragraphs that follow to discuss
some aspects of the “‘measurement of producti-
vity” in its various dimensions. Let us first
take up the gquestion of ‘labour productivity’.

‘Labour Productivity” measures fall roughly
into two categories. First, there are the physical
productivity measures which show changes in
the labour time required to produce a fixed com-
posite of goods and services, These measure
changes in technical efficiency alone. Second,
there are the gross productivity measures which
take into account shifts in relative importance
of component sectors with different levels of
output per man-hour, as well as changes in
physical productivity and shifts between sectors,
changes in material requirements per unit of
output. Since they reflect the effect of changes
in resource allocatton, the gross and net mea-
sures may record changes even when there is
no movement in the productivity of component
sectors. '
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Measurement of productivity
becomes increasingly difficult

as one proceeds from the
consideration af the production
of a single independent worker
to that of an industry including
many plants manufacturing
related but different products.

Data for the measurement of physical pro-
ductivity should exclude the physical quantities
of various goods produced, the unit man-hour
required in their production; when unit man-
hours are not available physical quantities are
combined using weights which are assumed to
be proportional to this variable. In order of
preference, substitute weights which would
be used are unit labour cost, unit value added
and unit value. In practice, these weights are
used in reverse order at the commodity level.

Gross productivity measures generally are
derived by deflating production values by appro-
priate indices.  The latter should be sufficiently
detailed to relate to the value of output in ques-
tion. Deflated value series are sometimes used
as approximations of physical productivity mea-
sures. Net output measures are based on
aggregate money value added. These measures
require the same data as the gross output mea-
sured and also information on materials and
services consumed, with appropriate deflators.

Although theoreticaliy it may thus be possible
to measure labour productivity, a closer exami-
mination would show that it is not such an easy
affair. Only when the quantity of labour con-
tributzd to the output is the sole factor which
has changed will the productivity of labour
vary in relation to labour alone; this case is rare,
In many cases factors other than labour may
exert their influence on productivity changes.

SOME ASPECTS OF PRODUCTIVITY

L. Rostas! has pithily put the issue thus :

“Increase in the output of a worker should
be identified with harder work, or a lack of
increase in productivity with slackness on
the part of workers. This may be one of
the many determining factors, and in certain
circumstances it may be an important one
bat, in the main, changes in the output of
a worker are mgasurements of general effi-
ciency. They show the combined effects of
a large number of separate though inter-
related influences, such as technical improve-
ments, managerial efficiency, the flow of
material and components, the relative con-
tribution of plants at differeat levels of effi-
ciency as well as the skill and effort of
workers. When it is found, therefore, that
the output of a worker in a man-year is
increasing, this increase may be attributed
to any or to the joint ecffect of all these
factors.”

It is obviousthat the data onlabour producti-
vity do not measure the specific contribution
of any single factor in production, be it labour,
capital equipment, management or any other
component in the whole process; they register
instead the combined results of all the distinct
but inter-related influences that determine output
per man-hour. Yet, equally the long-term gains
in efficiency stem mainly from the advance of
science and technology and its application to
production. While the action of all the various
factors is often blurred in the over-all picture
shown by productivity data, certain factors may
often figure prominently under certain condi-
tions.

The measurement of productivity becomes
increasingly difficult as one proceeds from the
consideration of the production of a single inde-
pendent worker to that of an industry includ-
ing many plants manufacturing related but diffe-
rent product. The case of the single indepen-
dent worker seems simple—in most instances,

his output and the labour he contributes can

(14) L. Rostas : ““Qutput a Head”, in the Times, 10th
November, 1945, Quoted in 1,L.O. cited.
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easily be dzfined. Special problems arise for
‘non-manual’ workers. Production of the
supervisor of a group of workers is still more
difficult to define.

The next level is that of the group of workers.
Here the productivity of labour is a consequence
of a number of combined factors. The ability
of the supervisor may have as much influence
on output as the individual efficiency of each
worker. In most cascs, however, the produc-
tion remains easily definable, since the group is
normally assigned a complete job; it might even
sometimes be easy to define the production of
the group than that of each of its workers.

The measurement of the labour productivity
of an entire workshop will encounter many of
the difficultics involved in measures for large
units. Management influence is increasing;
“aquxiliary labour™ contributes to production.
Production itself may already be heterogenocus
and thus will raise the problems of addition.
When a large undertaking is considered, hetero-
genity of production becomes a major difficulty.
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Management intervention, specialisation and
division of work, the establishment of stan-
dards, recruitment policies, the building up of
stocks, etc. introduce niany problems which are
ignored at the job level. Hence, the producti-
vity of labour of an undertzking becomes a
complex concept.

At the industry level too, the measurement
of productivity is sufficed with several difficul-
ties. A number of units constitute an industry.
The accounting methods adopted may vary from
one unit to the other; the product differences,
the utilisation of capacity, the management
practices, the production techniques, etc. may
also differ from one another. All these are pro-
blems which are not easily amenable to any
precise quantification. Nevertheless, attempts
have been made in India and abroad to estimate
trends in productivity in various industries.
Studies so far made, the methodology adop-
ted, the various concepts applied, comparability
of the results of the studies so conducted, etc.,
are areas which one can probe deeply. 0

PRODUCTIVITY MOTIVATION

»1f there is one thing that modern psychology makes clear, it is this: men
cannot be motivated successfully to work hard or to learn well, simply by put-

ting the screws upon them.

The starvation theory of wages may or may not

have been abandoned in actual industrial practice, but it is certain that other
theories of social punishment, and of economic pressure, other theories that
men will wotk hard and wel! only when they are compelled to, by economic or

legal necessity are stiil very popular,

But the analysis of our system of econo-

mic and social prestige, as well as the findings of psychologists make it clear
to any realist that men work hard and learn well only when they have been

frained to work for increasing rewards.

“|n order to make underprivileged people anxious to work harder and
willing to bear more responsibility on the job, our industry, business, and
govemnment must convince them that they can get more out of life than they

now get.”

—From Industry and Sociefy by William Foote Whyte



Role of Productivity
in
Asian Economic Growth

Dr PC Mehta*

Nearly every counntry in developln" Asia is making a massive effort in econcmic develop-

ment.

This process of economic growth is closely
productivity. Often growth is assumed to be equatcd to the quantum of fnvestment.

linked with and heavily dependent on
Unless,

however, investment is produciive and generates an adequate return, it not only fails to lead to
growth, but becomes a burden on the eccnomy, decreases the amount of resources available for
future investment and cumulatively may decelerate growth.

FREQUENTLY, the concept of productivity is
restricted to mean labour productivity.
Truly speaking, productivity is a measure of
the output obtained from a given input of
resources of men, machines, money and mate-
rials. This wider concept of productivity is
particularly relevant in developing countries
where resources such as capital, machinery and
technical skills are more scarce than labour.

In spite of considerable diversity in many
respects there are several common features
amongst the developing countries of Asia which
would permit a common examination of the
problems of economic growth. Industrially and
economically, Asia ts markedly backward and
underdeveloped. With one-third of the world's
population, this continent accounts for lass than
2% of the world’s industrial output. In spite of
*Director, Abmedabad Textile Industry’s Research
Association, Ahmedabad.
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the determined efforts in the last decade or two
for economic development, the rate of advance
has been slower than inthe developed countries,
thus increasing the division of the world bet-
ween the rich and the poor. Most countries of
Asia are heavilv populated. Asia has about
559, of the world’s population but only 209
of the total world area. What is more alarming
is the high rate of population growth of 2 to
2,5% as against about | to 1.5 per cent in the
deveioped world, Another common feature
i5 the predominance of agriculture in their
economies, In most Asian countries, 50 to
30 % of the population depends on agriculture
as against 10 to 209 in advanced countries.
Yet, the total domestic agricultural production
barely meets the country’s requirements. Low
level of literacy and education is yet another
common feature in most of Asia. Thus, the pro-
blem of Asia is the urgent nzed for rapid econo-
miic development of countries characterised by
low industrial and agricultural output, large
popuiations with high rate of growth, abys-
mally low per capita income and standard of
living, and a largely illiterate population. It is
against this background that one needs to exa-
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mine how present levels of productivity could
be raised without which there can be no hope
of economic development.

If we accept the wider concept of producti-
vity, one must necessarily examine not only the
measures adopted within individual production
units for improving productivity, but must also
study the impact on preductivity of government
policies, facilities of education and training,
social and living conditions and aother factors
which are largely outside the -ontrol of the
individual industrial unit.

Agricultural Productivity

As already mentioned, agriculture occupies
a predominant position in the economy of deve-
loping Asia. The low levels of productivity in
agriculture are strikingly illustrated by the fact
that U.S.A. with 6% of its people engaged in
agricuiture not only can feed its own population
but has a sizable surplus whereas developing
Asia with 10 times the relative manual effort,
cannot produce enough to feed her own people,
This disparity becomes even more alarming if
we consider that the average diet in Asia is
substantially poorer. The urgent need for in-
creasing food supplies in developing Asia has
been stressed by Mr. Takeshi Watanabe, First
President of the Asian Development Bank.
He says : “The cherished dream of the deve-
ioping countries is to realise economic diversi-
fication. However, shortfalls in agricultural
output prove seriously damaging to attempts
at economic diversification. Insutficient agricul-
tural production frequently brings rising prices
which in turn increase the input costs to manu-
facturers. Further, agricultural shortfalls cause
a drain in the already depleted regional foreign
exchange resources. In a region in which the
majority of developing economies are agro-
based, continued agricultural shortfalls sap the
purchasing power of the agricultural commu-
nity, thus precluding the growth of the essen-
tial domestic market and thereby stagnating
industrialisation.

Methods for increasing agricultural produc-
tivity such as use of high yielding seeds, intensive

347

application of fertilizers and pesticides, irriga-
tion, efficient soil, water management and flood
control are well-known. The effectiveness of
these methods has been amply demonstrated in
developing countries. In fact, substantial pro-
gress has been achieved in increasing food and
total agricultural production during the post-
war period in almost every developing Asian
country. For example, taking the period 1952
to 1957 as 100, the index of agricultural produc-
tion in 1964-65 was 33 to 55% higher in the
various countries of Asia. However, consider-
ing the low levels of production in the base years,
the rate of increase in production is far too in-
adequate even to maintain pre-war levels of
per capita food supplies.

The main problems in effective use of avail-
able technical know-how for increasing agricul-
tural productivity can be briefly summarised as
follows :

1. Very low current levels of availability
of required inputs such as fertilisers,
pesticides and water supply coupled
with limitations of financial and other
resources required for production of
these inputs in required amounts in a
short time.

2. Difficulties of communication regarding
advanced technology to large numbers
of illiterate, conservative farmers scat-
tered over a wide area.

3. Limited capacity of individual farmers
for the financial investment necessary
for better inputs.

Let us examine these three factors in some
datail. In the early vears of their development
process, most of these countries gave a heavy
weightage in their development plans to setting
up of heavy industries and of large irrigation-
cum-hydroelectric projects. Being very long-
term investments, these projects have failed so
far to contribute, to the economy, a return pro-
portional to their magnitude. Demands of agri-
culture did not receive as much attention as they
deserved. Thus, the inputs available for an agri-
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cultural revolution are inadeguate even after
several years of national economic planning.
For example, even today India has irrigation
for only 169 of its land under cotton whereas
the corresponding figure is 70 to 1009 in U.S.A.
and U.S.S.R.  Similarly the Asian countries
produce 2%, 7% and 49, respectively of nitro-
genous, phosphate and potash fertilizers though
they have 20 % of the world’s land.

Difficulties of Communication

Adoption of scientific methods of farming
would be hastened if information about modern
farming technology and resultant benefits can
be communicated cffectively to the farmers.
With the large numbers of farmers spread over
geographically vast areas, the problems involved
in communication are very severe indeed,
gspecially because widespread illiteracy precludes
the use of any form of written literature. Audio-
visual methods are the only available means for
mass communication. Thus, more serious at-
tention needs to be given to developing an effi-
cient network of radio broadcasting, television
and other methods of audio visual communica-
tion. Such a network system could convey the
message of modern science on many problems
such as agriculture, family planning, health and
public hygiene. In setting up and maintaining
such a network it may be possible to associate
private firms engaged in manufacture and dis-
tribution of consumer goods since these {irms
would already have well-established and
extensive contacts with many villages.

With the introduction of land reforms in
many countries, the land holding of the average
farmer is extremely small, his carning is very
limited and potential for savings non-existent.
The majority of furmers do not have the neces-
sary finances even for subsistence farming, let
alone for the substantial amounts of money
required to be invested for medern agriculture.
In Japan and Taiwan, a properly managed
agricultural credit system forms an important
element of the integrated farm programme which
has significantly improved agricultural produc-
tivity. When credit is closely tied to the market-
ing of crops, collection problems are greatly
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reduced, permitting the expansion of a reason-
ably profitable and relatively safe banking ope-
ration. Supplies of inputs are also furnished to
producers through these credit institutions.
The contacts with farmers at the time of nego-
tiating credits are used with advantage for effec-
tive dissemination of information regarding use
of fertilisers, seeds, equipment ete. The leverage
which granting of credit offers is used effectively
to spread modern agricultural practices. Set-
ting of such a credit system which involves pro-
vision of marketing, farm extension work and
granting of credit requires considerable know-
ledge and experience. Training opportunities in
the functioning of such multipurpose credit
systems are restricted. Establishment of such
training centres in each country would be ex-
tremely worthwhile.

Limited Availability of Inputs

It was seen earlier that the resources of these
countries are inadequate to increase supply of
inputs such asirrigation, fertilisers and pesticides
at the speed required. In countries like India,
no direct taxation is Ievied on agricultural in-
comes, partly for political reasons and partly
also from a fear that such a step might adver-
sely affect efforts for increasing agricultural
productivity. It seems untenable, however, that
the section of a community which is getting the
direct benefits of the country’s efforts for increas-
ing agricultural productivity and hence incomes,
should make no contribution to these efforts
even if this contribution is to be utilised for
further increases in farm productivity and
income. Reluctance to tax high agricultural
incomes may also lead to wide income dispari-
ties in village creating the distinct danger of
rural unrest. The concept of rural debentures
once proposed by Mr. L.K. Jha deserves serious
attention since the amount raised through such
debentures from a rural community can be
used in the community itsell’ for providing the
resources required to raise agricultural pro-
ductivity.

Simultaneously with steps to increase agri-
cultural production, more thought needs to be
given to an equally-important associated pro-
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blem, viz., storage and preservation. It has
been estimated that losses due to spillage,
damage during storage, etc., amount to as much
as 5 to 109 of the total output of food crops in
India. Better methods of packing and handiing,
adequate transport arrangements, judicious
location of warchouses to minimise distance
and cost of storage, are all important aspects
in the drive for high agricultural outputs.

Productivity in Industry

Turning our attention to industry, the heavy
emphasis on industrial growth in the develop-
ment plans of moest Asian countries has resulted
in a substantial increase as well as diversification
of industrial production. The Asia of today is
no longer a producer, exclusively of consumer
goods, but can take legitimate pride in the
building up of saveral heavy and sophisticated
industries such as iron and steel, engincering and
machine manufacturing, heavy and fine chemicals
and petro-chemicals. Closer examination of this
apparently impressive achievement leads, how-
ever, to disturbing conclusions. For one thing,
the gap between the advanced and the develop-
ing countries has widened. A common index
to assess industrial growth of’ a country is its
level of energy consumption. Expressed in
kilogram of coal equivalent, energy consumption
in Asia is about 359 units as against about 3000
in Western Europe and 9000 in America. What
is even more disappointing is that in spite of so
many years of economic planning, the growth as
measured on a per capita basis is very low. For
the period 1958 to 1965, the growth in per capita
product at constant prices is 8 to 10 % for Ceylon,
India, Philippines, and South Viet Nam, giving a
real growth rate in per capita product of just 1
to 1.57] per year. The corresponding figure for
Iran, South Korea and Pakistan is 3%, and for
Thailand 5%, whereas Taiwan has achieved the
highest growth rate of 7%. Thus, in many
countries of developing Asia, the benefits of in-
dustrial and economic progress have been con-

siderably eroded by growth of population and
by inflation.

Why is it that most Asian countries, despite
their intensive efforts and massive investments
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have failed to achieve a significant improve-
ment in the living standards of their people?

Firstly, it must be recognised that setting up
ofa few pockets of evenhighly-advanced industry
in an under-developed country does not neces-
sarily lead to an overall technological or econo-
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mic growth. This is clear from the examples
of some of the Arab countries as well as the state
of Bihar in India. A second equally important
aspect is of social justice, of gradually narrowing
down of the inequalities in the earnings of differ-
ent sections of the society and of ensuring that
the benefits of industrial and economic growth
will be distributed fairly over the nation as a
whole and not restricted to any one section of the
society. Thirdly, industrialisation in develop-
ing countries must increase io a substantial ex-
tent employment opportunities. To meet these
problems all these countries follow some system
of economic planning at a national level in which
the rates of economicdevelopment to be achieved,
quantum of resources that should be raised, allo-
cation of resources to various sectors of industry
and the relative share and place of private and
public enterprise are determined by the State.
The State has played a major role during the post-
war development to support, foster and hasten
the process of economic growth. Legislative
and fiscal policies have been implemented to
protect the interest of labour and to restrict
growth of economic monopolies. Small-scale
industries have bean systematically encouraged
to increase employment opportunities,

Emphasis on Public Sector

Within this broadly similar policy dictated
by common economic problems and objectives,
the ideologies and attitudes and policies of the
government differ from country to country in
major respects. For example, countries like
India and Ceylon with a socialistic ideology
have given a prograssively smaller share to pri-
vate enterprise in their economic plans, have
generally looked at private enterprise with sus-
picion and mistrust, have not widely utilised the
accurnulated managerial skills in private indust-
ries for efficient management of state-owned
industriesand haveoften allowed ideological con-
siderations an overriding importance in essential
economic decisions. The public sector enter-
prise hasexpanded from basic industries and
infra-structure to other areas in which private
capital could readily have been found for invest-
ment. In contrasi to this, Taiwan, South Korea
and Malayasia have developed a mixed economy

with a bias in favour of the private sector.
Government policies have been to establish by
public enterprise those basic industries for which
private enterprise was not forthcoming and then
to transfer these to private companies. It would
be worth examining if this policy has resulted in
greater concentration of economic power or
wider disparity of wealth and incomes than what
are obtained in countries such as India and
Ceylon.

In this context, Professor Galbraith who is a
supporter of the social objectives of countries
such as ours says: *In nearly all non-com-
munist countries, socialism, meaning public
ownership of industrial enterprises, is a spent
slogan, that is no longer a political programme
but an overture to nostalgia.” The President
of the World Bank, Mr. Eugene Black, commen-
ted: *If real benefits of industrialisation are to
be obtained, Governments should undertake in-
dustrial ventures, if atall, only as a last alterna-
tive and only after a2 full examination of other
alternatives that exist. However, effort should
be made to put the venture into the hands of
private capital and private management as
quickly as possible.”

One may wonder why the concept of State
ownership of industry which appears unobjec-
tionable in principle has given such a poor per-
formance in practice in countries {ollowing a
socialistic policy within a democratic frame-
work of Government. The problem can be
traced mainly to questions of accountablity,
delegation and decision-making processes. Pro-
cadures for accountability have to be followed
which would permit effective and periodic ap-
praisal of the performance of these enterprises
without making plant-level management answer-
able to legislators, politicians and bureaucrats
in their day to day working. Proper delegation
of authority and responsibility has to be effected
to permit freedom of action and to encourage
inttiative without losing overall control. Deci-
sion-making processes have to be streamlined
and shortened. Evolving policies and proce-
dures which are necessary for efficient manage-
ment of giant public sector industriss would
require a depth of managerial experience which

R e e M e e
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governments of developing countries may not
possess and would demand time and attention on
a scale which they are unlikely to be able to
spare, occupled as they are with the multifarious
and complex problems of poor countries wishing
to develop rapidly. Another significant question
is the relative emphasis between capital and con-
sumer goods industries in the development plans.
It is believed that establishment of capital goods
industries would generate a higher long-term
growth potential whereas setting up of consumer
goods industries will achieve short-term growth
at the expense of long term development. In this
context, it is important to remember that nations
which have long lived at or below the subsistence
level and whose aspirations have been awakened
by political independence will not indefinitely
bear the increasing burden of providing resources
in the hope of long-term prosperity alone, if they
do not receive atleast some tangible benefits in
their life-time in return for the hardships that
they are asked to accept for the future genera-
tions. According to Mr. Jha, it would be ad-
visable to keep the capacity of capital goods pro-
duction in a country below the rate of capital
formation in the economy.

Concepts of Social Justice

Application of concepts of social justice has
also varied considerably in extent in different
courntries.

In his book ‘Public Enterprise and Econo-
mic Development’, Professor A. H. Hanson
says: ““The real danger in India as in many coun-
tries, is that excessive concentration on fairness
of distributionmay inhibit the expansion of
wealth available for distribution. InIndia, today,
the most socially significant form of inequality
is that which divides the employed from the un-
employed whose number unfortunately is in-
creasing in both industry and agriculture and
among both educated and uneducated. Both
political and social considerations point to poli-
cies which by maximising growth, maximise
employment. This would go further towards
remedying inequalities than pursuit of equali-
tarian ideologies at all costs, without considera-
tion to the social losses exceeding the social-
gains.”
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Increased Employment Small

Industries

Through

Promotion of small and medium scale
industries would answer the needs of in-
creasing employment, reducing urban con-
centration and a widening base of entre-
preneurship and industrial ownership. Such
a development will take place rapidly only
if modern science and technology permeate
villages. The choce of manufacturing scale for
a particular industry can be based primarily on
economic considerations rather than on senti-
ments orideologies. There are several industries
where scale of production and level of techno-
logy are only marginally significant in determin-
ing cost and quality of production, and in
which the high cost of capital may be more than
compensated by low labour costs. Systematic
economic analysis should permit working out of
minimum cost decisions for various industries
and defining relative intensity of capital and
labour, and consequently the optimum scale
of production and level of technological sophisti-
cation. The State must take the responsibility
of providing to small and medium scale industries
facilities such as technical and managerial train-
ing, quality control, inspection, technical and
information services, etc,

Need for Efficient Management

Turning our attention to the contribution of
plant level management in improving producti-
vity, several studies have shown that the quality
of management plays an important role. For
example, in a study conducted by a UN Econo-
mic mission in textile industry of South America,
it was concluded that of the large variation in
productivity between textile mills in the different
countries studied, approximately two-thirds was
due to various factors directly related to and re-
sulting from the quality and effectiveness of
management. Only one-third of the productivity
difference could be attributed directiy to superior
machinery and technology employed. Numer-
ous Indian studies on preductivity and opera-
tional efficiency in the textile industry also lead
to a similar conclusion. Under nearly identical
conditions of machinery, raw materials and pro-
duct mix, the index of production in spinning
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varied between mills from 76 to 103. Similar
large variations have been observed for labour
productivity as well as the efficiency of material
utilisation. These studies clearly show the im-
provements in productivity that can be achieved
without subsiantial capital expenditure by in-
creasing the organisational efficiency.

One of the most vital areas in improving
management effectiveness is the establishment of
an efficient management information and control
system. Unless the right information is supplied
in the right form to the right person at the right
time, either deficiencies in performance will
not bz brought out or else the information will
be only of historical value and not lead to correc-
tive action. Maintenance is another manage-
ment function which deserves much more serious
attention than it generally receives. Neglected
maintenance results often not in a total break-
down of the machine, but in a gradual decline in
its productive efficiency which can remain unde-
tected for a long time. In as much as developing
countries with limited resources cannot afford
to adopt the same high rate of obsolescence as
the developed countries do, it is of some impor-
tance that preveative maintenance schedules
are observed more strictly to get maximum value
from existing machinery for a longer period.
More systematic methods of personnel manage-
ment would also help in creating an environment
in which the individual’s goals are identified
with those of the organisation. Wider applica-
tion of many modern managemnient methods for
inventory control, work organisation, production
planning, materials handling etc, would contri-
bute significantly to increasing productivity.

Research and Development

The waightage given to research and develop-
ment in the advanced countries has produced
fantastic increases in labour and machine pro-
ductivity. The importance of research for
economic development has been recognised also
by most daveloping countries which haveinvested
substantial amounts on research. There are,
however, significant differences in the pattern of
research management in the developing and deve-
loped countries. In the former, industrial re-
search is done by industry within industry where-
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as in the latter it is generally carried out outside
indastry by research laboratories financed and
run by government agencies. Industry’s expen-
diture on research is negligible. For example,
of the total amount spent on research in India,
industry’s share is less than 5% as against
a figure of about 50 to 60 % in UK. and U.S.A.
To a large extent, the apathy of industry in
developing countries towards research is because
of the existence of a virtual seller’s market. For
successful applied research, selection of worih-
while research objectives, critical appraisal of
research results and decisions regarding develop-
ment, all demand effective participation between
the research scientists and industrial managers.
Suitable methods must be established to encour-
age such a participation.

Choice of research projects must take into
account the technological and economic condi-
tions prevailing in the country and not merely
follow current trends in the advanced countries
where the economic conditions are completely
different. Choice of applied research program-
mes must consider cost benefit ratios, technical
feasibility, chances of success, ease and extent
of application in industry, factors that may vary
widely between developing and developed coun-
trics. It may often be found that modification
of machines and technologies to achieve modest
increases in productivity is economically more
viable and a more immediate need than designing
and developing totally new high speed machines
or technologies. In a consideration of priorities
for research in developing countries the need for
increasing agricultural productivity must rank
high. Extensive surveys of industrial raw-
material resources would also receive high
priority. Research for substitution or more
efficient utilisation of imported materials and
for exploitation of indigenons raw materials in-
cluding their beneficiation would also seemto be
economically urgent. Export-crientated indus-
tries must receive high priorities for research
since cost reduction, improventent of product
quality and product development will enable
higher foreign exchange earnings for the country,

Education and Training

Education is another field in which more
thought needs to be given to establish suitable
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long term policies. A serious obstacle in achiev-
ing rapid and widespread increases in producti-
vity in developing countries is the static nature
and stagnant msntal attitudes of their traditional
societies. With given technology, implements
and tools, there is a significant scope for increas-
ing productivity if the man who uses them has a
questioning attitude, open mind and some in-
novative skills, To achieve these qualities, how-
ever, would require a major transformation of the
society since it involves changes in basic human
attitudes, firmly set over several generations.
Education should be able to fulfil this colossal
transformation in the values and attitudes of
society.

A policy for education can be conceived from
social as well as economic points of view. Social
considarations would demand that opportunities
for education up to the highest levels should be
available equally to all citizens as their funda-
mental right. On the other hand, the economic
point of view would aim at optimising the utili-
sation of available resources for the specific
deavelopmant objectives of the society. A better
balance batween University colleges, polytechnic
and trade schools needs to be achieved in
relation to the expected demands of manpower
with different levels of skills and knowledge.
Simultaneously social attitudes which place a
premium on the stamp of a university degree
even in vocations which require more of skill
than of knowledge would need to be changed.

The problems of rural education do not appear
to have received much thought. Rapid and all-
round increase in economic growth and produc-
tivity will be achieved only if the bulk of the
population which in developing countries lives
in villages is exposed at least to some extent to
modearn technology and better work methods.
The programmze of college and university educa-
tion. teaching basic sciences intensively does not
achieve this objective for daily rural occupations
such as farming, cattle and sheep rearing etc.
The result is that the section of village young-
sters who receive benefits of higher education
migrate to cities in search of jobs, increasing on
the one hand problems of urban concentration
and on the other impoverishing villages of their
best talent.
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Lastly, we should consider other aspects of
living conditions such as housing and health
which have a significant long-term effect on pro-
ductivity, Concentration of industrics in urban
areas and the accompanying unplanned growth
of cities have greatly accentuated the housing
problem in recent years. Ths living conditions
available to most workers in cities must have a
cumulative detrimental effect on the energy and
productivity of the warker, who is likely to deve-
lop a despondent and resigned attitude towards
his future devoid of any urgs to work harder and
improve his living standards. A hope for the
solution of the gigantic problem of providing
better housing for industrial workers may possi-
bly lie in two directions. Firstly, dispersal of in-
dustry in rural areas can be encouraged through
mere effective incentives. Equally important is
rescarch to develop designs for cheap but adequ-
ately comfortable houses. The scope for using
cheap and plentiful resources such as straw,
agricultural wastes and clay for designing houses
does not seem to have been fully explored.

In the field of health, most developing count-
ries have made considerable progress in eradica-
ting malaria, and many other major diseases.
Much more needs to be done for providing better
sanitation and living conditions for peple, and
for increasing the appreciation of preventive
measures. Family planning programmes which
have beenrecently taken up as intensive camp-
aigns will also contribute directly or indirectly
to improve health. The success of these pro-
grammes will depend primarily on the effective-
ness with which mass communication on a gigan-
tic scale can be accomplished besides providing
necessary service centres and trained personnel.
The problem in many ways is similar to nation-
wide retail distribution of consumer goods in
which promotion of consumer demand, supply of
goods according to consumer needs and prefer-
ences, and getting feedback of consumer respon-
ses, play an important part. Perhaps, these
campaigns can usefully adopt many of the
techniques employed by industry and business
for effective retail marketing of consumer
products. ]



Management Training
and
Productivity

AP Saxena*

Ever since its inception, the National Productivity Council bas made rapid strides. From general
exhortation and platitudes on productivity, there has been discernible shift to more specialised field
services. There is today greater awareness of the significance of productivity techniques  The grow-
ing public sector calls for the need among other things of a planned programme of mansgement train-
ing of their personnel. No doubt, a few agencies in the Government are engaged in the area of mana-

gement training to various levels of government personnel.

However, the government personnel

who need exposure to management training programme is very large indeed and therefore much more
needs to be done. Today. the prospects of growth in management training especially in the Gevern-

ment are wide and challenging,

EVER since the issue of Government of India’s
Policy Statement on Productivity in 1958%,
the productivity movement in the country has
moved ahead with great strides and success.
The declaration enunciating the principles of
Productivity movement considered it necessary to
evantually launch the productivity drive in all
spheres of the nation’s economy.

Since 1958, some of the objectives of the Pro-
ductivity movement have appropriately under-
gone a discernible shift. To quote the NPC
Chairman’s observations ‘general exhortations
and platitudes on productivity have now given
way to more spacialised field services in confor-
mity with the managerial and technical require-
ments of business, industry, agriculture and

*Deputy Seccretary, Train_ing Division, Government of
India, Cabinet Secretariat, New Delhi.

I. Seec Policy Statement dated 10th January 1958
at the Inauguration of the National Productivity
Council, Quoted in ‘Productivity—A4An Elabora-
tion of Basic Policies and Programmes for Stimulat-
ing National Productivity in India’, National Pro-
ductivity Council, Jan. 1969.

administration'®. The Annual Report of the
National Productivity Council for 1969-70 also
reports these hopeful changes. 1t states “‘initial
resistance to draw out new ideas is no longer
there. The various sectors of the economy
have become quite aware of the significant
contribution of productivity fechniques in
improving the productive efficiency... The
NPC has contributed significantly to the creation
of a demand both for productivity techniques and
productivity specialists.”® The developments in
the area of productivity in the country are thus
significant and noteworthy.

It is necessary to recall at this stage that the
productivity movement in India is largely based
ontripartitecooperation between the Government
the employers and the workers. The role of the
Government in the movement has not only to
be of a continuing and sustaining nature, but it
has to be all-pervasive and unique., Today,
against the background of plans and programmes

2. Ibid, See Foreword by Chairman

3, 12th Annual Report 1969-70 Nationa! Productivity
Council, New Delhi.



AP SAXENA

for national development, the activities of the
Government permeate far beyond the traditio-
nal approach of law and order administration.
The sheer size and complexity of Government
operations itself is a situation which has to be
recognised. In a way, therefore, the operations
of the Government interlace both horizontally
and vertically any possible fabric or design of
productivity movement.

The Government Sector

The continuing growth of the public sector
undertakings adds vet another dimension to the
growing size and role of the Government.
The latest annual Report of the working of
industrial and commercial undertakings of the
Central Government (other than departmental
uadertakings) reports the operation of 91 Central
Government enterprises involving a total invest-
ment of 4301 crores.* The report of the Depari-

ent of Company Affairs for 1970-71 indicates
the existence of 302 Government companies
with a total paid-up capital of 1820 crores.
It is not merely the number of companies, and
the size of investment that is particularly note-
worthy. What is more important is that many of
these companies in their operations have an
immadiate, either direct or indirect, impact on
the developments in industry, agriculture, busi-
ness or administration, and thus on Produc-
tivity.

The principles of Productivity movement as
indicated in the Policy statement lay stress on
‘efficient and proper utilisation of the available
resources of men, machines, materials, etc.”
In addition, the principles also indicate the need
for appreciation of the management principles
implied in the achievement of these tasks.
Obviously, the accomplishment of these tasks,
among other things, involve the need for a plann-
ed programme of management training. As an
apex organisation for pronoting the productivity
movement, the National Productivity Council

4. Annnal Report on the Working of Industrial and
Commercial Undertakings of the Central Govern-
ment, 1969-70 Ministry of Finance, New Delhi,

5. Report ]970-71, Deptt. of Company Affairs,
Govt. of India, New Deihi.
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The need for management
training in the Government
for achieving the broad and
urgent goals of productivity
cannot be overemphasised.

has been seized of this and has over the years
promoted a number of training programmes
addressed to various levels and dealing with
different areas in management, For example,
during 1970-71, ranging from rmanagement
development to small industries development, the
NPC presented nearly 222 training programmies
covering 3702 participants.® This is by no means
an ordinary accomplishment as far as the quan-
tity and quality of this training is concerned.
‘The changes in the content, presentation and
application of the programmes have been
promoted by experience gained over the years
and the changing pattern of demand’. Tt is
important to note that the NPCis planning for
a further expansion of training programmes
in the area of management.

In the light of the foregoing comments,
the need for management training in the Govern-
ment for achieving the broad and urgent goals of
productivity cannot be over-emphasised. Apart
from being pledged to develop the movement, in
many other ways, the impact of trained govern-
ment personnel can be marked as far as produc-
tivity is concerned. It is, therefore, nessary to dis-
cuss some issues in the development of manage-
ment training in Government, with special refer-
ence to the requirements of the productivity
movement.

Training in Government

The interest of the Government in the matter
of training has extended over the last several
decades. A number of State Governments®
Reports and other Committees have from time

6. Report 1970-71, Ministry of Industrial Develop-

ment, Govt. of India, New Delhi.
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to tima stressed the need for planned, systematic
programmes of training of vartous levels of
Government personnel”’. The Five-Year Pian
documents have successively laid stress upon the
need for greater training in the Government®.
More recently, the Administrative Reforms Com-
mission through its various reports and study
teaams has reiterated the need for training in the
Gavernment at various levels and in a broad
variety of areas®. A part of the Government’s
thinking in the area of training was formalised
in 1968 through the creation of a nucleus Train-
ing Division in the Ministry of Home Affairs.
The Training Division has since completed
three years of its existence and is presently locat-
ed in the Department of Personnel in the Cabinet
Sacretariat.  The Division is mainly concerned
with the formulation and coordination of train-
ing policies and programmes in the field of
administration and management, in sponsoring
training programmes for officers of various
levels besides assisting in training matters
a few selected training institutions. The
functions of the Division can be broadly
summarised ‘to include assistance in the develop-
ment of training policies and programmes at the
Central and State lzvel as well as coordination
of training programmes and activities especially
in the fiald of administration in the Central
Governmzat’. This necessarily includes the
need to oversee training arrangements in order
to ensure that suitable programmes are framed
in accordance with well defined policies. The
efforts have also to take note of the require-
me:nts of training literature for use in the Central
and the State training institutions. Finally,
there is need to collect information regarding
training programmes elsewhere, both in the
country and abroad.!?

7. Reports of the Administrative Reforms Committee

Kerala (1958), Andhra Pradesh, (1960), Rajasthan
(1963}, Bombay (1948) etc.
For an indexed summary, sce ‘State Administrative
Reforms Coynnittee on Training’ Training Mono-
graph No. 7, Training Division, Govt. of India,
May 1970,

8. Sce ‘Five Year Plans and Training’, Training
Monograph No. 1, Training Division, Govt. of
India, June 1969.

9. Sez ‘Administrative Reforms Commission on Traine
ing, Training Monograph No. 2, Training Divi-
sion, Govt. of India, June 1969.
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As a conscious policy and in terms of the re-
commendations made on the subject from time
to time, the Training Division has laid stress on
the production of indigenous training literature
and development of suitable programmes in the
area of management and public administration
at tha [ndian Institute of Public Administration.
For example, during 1970-71, 18 programmes
covering 446 middle level personnel were pre-
sented at the . 1. P. A1, In addition, a number
of management training programmes were also
held at the National Academy of Administration,
Mussoorie and a number of other Central and
State training institutions. For example, the
National Academy of Administration recently
promoted a set of training programmes covering
the important issues of ‘Management in Govern-
ment” and ‘Economics in Government’.

The above references are by no means ex-
haustive but at best an illustrative mention of a
part of the activities being undertaken in the area
of management training by a few agencies in
the Government. As briefly mantioned earlier,
the size of the Government apparatus is today
wide and far reaching. The number of Govern-
ment personncl at various levels who would
necessarily need exposure to management train-
ing programmes is very large indeed. The
Census of Central Government employees as on
31st March 1969 indicates the strength of Gazet-
ted officers in the Central Government alone at
nearly 59,000%. The increasing dispersal of
these large numbers throughout the country adds
a minor dimension to the problem, pointing to-
wards the need for local and regional develop-
ment of management training capubilities. Re-
lated to the question of numbers is also the exist-
ing diversity of interests and background among
this large population which needs systematic
programmes in management training.

10. For details see Annual Review 1568-69, & 1969-70,
Training Division, Govt. of India {mimco)

11. See Sevenmteenth Annual Report 1970-71, Indian
Institute of Public Administration. New Delhi,
Oct. 1971.

12.  Census of Central Govermnent Employees (as on
31.3.69) Director General of Employment and
Training, Ministry of Labour and Employment
and Rehabilitation, New Delbi, Jan. 1971 (mimeo).
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Change in Attitudes

Here, it would be appropriate to identify
some major issues in management training in the
Government, spzcially those which have a bear-
ing on the subject of productivity. First and
foremost is the whole question relating to the
need for changing attitudes, especially insofar
as they relate to current management develop-
ments. It needs to be accepted that within the
limitations of time any management training
programme has indeed a difficult task in attempt-
ing to bring about attitudinal changes.

The subject of attitudinal change becomes
important in the context of modern management
techniques and their application in our environ-
meat. It is the experience of many manage-
ment trainers to frequently face stiff resistance
from trainees in accepting squarely the validity
of some management techniques as applied to the
Indian scene. While a number of participants
attending management training programmes
initially accept the intrinsic merit of management
techniques, a few have a sense of lurking dis-
belief whether the techniques can be applied
effectively in their own job experience. It can
be argued that this type of indifference or a pos-
ture of cynicism, can be taken care of by a trained
trainer, but the exXistence of such a problem in
the area of management training cannot be dis-
regarded. The merit of applying management
techniques for purposes of productivity can thus
lose its primary thrust in case a body of function-
aries have a questioning approach towards (their)
application 1n our environment.

Trained Trainers

Another significant issue in the area of
management training relates to the lack of avail-
ability of trained trainers, fully developed and
with experience in the area of management train-
ing who can stimulate and generate a degree of
planned learning!®. The background capability
of a trainer, his previous experience and the in-

13. See for details:

A.P. Saxena: Management Training for Trainers,
Training Monograph No. 3, Training Division,
Govt. of India, August 1969,

A.P. Saxena: ‘Development of Trainers’, Training
Monograph No. 10 Training Division, Govt. of
India, March 1971.
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Management techniques which have

a special validity for productivity
can suffer a serious blow if a
trainer in the field of management is
unable to articulate the pressing
need for acceptance, validity and
eventual application of the techniques.

struction method and training technique applied
can be determining factors for the larger success
of a management training programme. Yet
another ability of a trainer worth mentioning
is the trainer's comparative approach in manage-
ment—an approach which will recall the compa-
rative advantages and disadvantages of a tool or
technique. Management techniques which have
a special validity for productivity can suffer a
serious blow if a trainer in the field of manage-
ment training is unable to articulate the pressing
need for acceptance, validity and eventual ap-
plication of the techniques in the country. The
role of the trainer in promoting management
techniques, specifically relevant to productivity,
would be not per se to impart extra knowledge,
but to develop abilities and outlook so that the
immediacy of productive gains, vig the tech-
niques, can be appreciated. Why a technique
works, how it works may not be vital informa-
tion even though appreciation would help.
What eventually matters as an objective of
management training programme is rather that
the technique does work and identify the best
approach to a problem leading to improved
performance and greater productivity,

Training Literature

In addition to the lack of trained trainers,
is the continuing constraint of inadequate train-
ing literature. A body of management literature
with a primary bias to our problems, our needs,
and our limitations is yet to emerge effectively
enough so as to promote and influence manage-
ment training. A number of factors are res-
ponsible and need to be kept in view. Training
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material as are available now, are drawn mostly
from foreign experience and have, therefore,
little applicability to our institutional framework.
The need to prepare specific material drawn from
a source applicable to the Indian environment,
spacially in th: Goverament, is therefore, im-
portant. Acquisition of new management skills
of direct importanceto productivity, e. g., Work
Study, Inventory Management, Project For-
mulation, Programme Planning, Information
Systams, Capital Budgeting and Economic
Dacision-making would in the years to come
imply the need for more elaborate and intensive
courses of training. This necessarily under-
lines the importance of the preparation of train-
ing material, specifically suited to the require-
mants of such management training programme.
The material as available now can be more pro-
perly termed as “a general literature’ on the sub-
ject and, therefore, is often out of focus in spe-
cific management training programmes. What
we need is a set of precise and brief volumes
which can make the subject easily assimilable.
The excellent training pamphlets and voelumes
publishzd by National Productivity Council from
time to time are worth noting here in this con-
nection.

The development of suitable training material
has also some short-term and long-term aspects.
In the short-term perspcctive, the need is to
organise a body of literature on specific subjects
with a view to meeting the requirements of
manigemsant training programmes in selected
areas. The long-run emphasis can be on pre-
paring analytical and empirical studies that
may sezk to examine the complex process of
decision-making and the need for better manage-
ment training. This will necessarily involve
bringing together specialised institutions like
the Tnstitutes of Management, The Administra-
tive Staff College, the Institute of Public Admini-
stration, other Government bodies and, of course,
the National Productivity Council.

Conclusion

Finally, even though to a much smaller ex-
tent now, there is the problem of “selling’” more
concept-ba ,cd management fraining programames.
1t is frequently noted that while technique-based

MANAGEMENT TRAINING & PRODUCTIVITY

management training programmes are able to
attract with reasonable success a number of parti-
cipants, the concept-based programmes have
promotional difficulty. At the same time, it
cannot be denied that some of the concept-based
programmes may be essential as part of manage-
ment training and productivity. Perhaps with
passage of time and greater all-round awareness,
this problem may take care of itself. Here again,
there is challenging scope for promotional effort
on the part of Government agencies and institu-
tions with nation-wide network like the National
Productivity Council.

Today, the prospects of growth in manage-
ment training, specially in the Government are
wide and challenging. Government’s increasing
realisation and interest in such training is a wel-
come development. In fact at the highest level,
there have been pronouncements stressing the
need for training in  Government!®. The
future pattern of growth of our industrial base
has serious implications vis-a-vis the whole
productivity programme. The role of manage-
ment training to achieve the goals of producti-
vitv, and thereby accelerate the planned pro-
grammes of industrial development need hardly
be emphasised. With this background, manage-
ment training will be no longer a disinterested
pursuit of knowledge, but instead will be ‘direc-
tional’ and ‘objective-oriented’. This may appear
as a difficult task, more so, in the light of some of
the problems mentioned above. However, with
increasing Government support there are en-
couraging signs of development all over. In
fact, a part of the efforts of the Government can
be effectively supplemented by various other
institutional and private sources. All these
sources together can effectively cover a large and
desirable cross-section of personnel all over so
that, through management training, the objecti-
ves of productivity become meaningful targets.
Yet, this accomplishment can only take place if
some of the issues in the area of management
training and productivity are adequately ap-
preciated along with the efforts needed to resolve
them. a

14. Presidential Remarks of the Prime Minister,

Seventeenth Annual Meeting, Indian Institute of
Public Admimstration, New Delhi, Oct. 22, 1971.



Development of Productivity Indices:
Efforts Made by Labour Bureau

Importance of productivity as a factor in

economic development and the need for its

measurement for econemic and social analyses are wel) recognised. The Fourth Plan lays great

stress on the ne:d to redoce costs and 10

ing proper

improve productivity levels by
Scarce resources, particularly priority sectors like eXports.

better utilisation of
In this contexi, the need for develop-

productivity measn es is highlighted for as.essing progressive changes over time in

the wilisation of various resources in production. This paper describes attempts made iy india

to develop productivity indices.

IN broad terms, productivity reprasents the

relationship between output in physical
terms with the resources (also in physical terms)
expended on its production and thus it connotes
ths effiziency of utilisation of the resources in the
production of goods. In practice, productivity
measures have been usually worked out with
reference to individual factors of production
suchas,““Labour™ and “-Capital”, with the object
of knowing whsther the resources in question
were better utilised or not, or in other words,
how the cost per unit of output in terms of the
particular factor changed over time. No doubt,
thase partial productivity measures are useful in
dstermining requiremeants of individual input
factors on ths basis of any anticipated output;
but in view of the fact that these measures do not
reckonwith the role of other factors of production
explicitly, even though they are greatly influ-
enced by these other factors, such partial pro-
ductivty measures (ail to assess the overall effi-
ciency of production.

From the standpoint of judging the overall
efficiency of production, the use of one or the
oth:r “‘partial productivity measures’
might be mislsading. The concept and measure.

*Paper prepared jointly by the Central Statistical Orga-
nisation, New Delhi and Labour Bureau, Simla.

singly

ment of total productivity, in which the output is
related to the totality of all input factors. are,
therefore, expected to be more appropriate for
assessing the overall efficiency of production. If
all the factors of production could be suitabiy
combined to bring out correctly an  overall
measure of the entire complex of input factors,
the relationship between total output and this
overall measure of all the input factors will show
the combined net result of efficiency of utilisa-
tion of each of the individual factors of produc-
tion. This will be a useful supplement to the
individual factor productivities. Attempts have,
therefore, been made in India in recent years to
derive measures of total productivity in selected
industries by taking into account two major
factors of production namely, tangible capital
and labour.

The Labour Bureau initially worked out
productivity indices for nine selected industries
in respect of ““labour”,“capital®’ and “materials™
inputs. Recently, the scope of the work has
been expanded to cover 38 industries (accounting
for over 809 of the total manufacturing indus-

tRefers to all forms of tangible capital such as land,
buildings, machinery, working capital, cash in hand, as
distinguished from organisation,’managcmenUlechno]ogy
which are sometimes designated as intangible capital.
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Labour input may be measured by
the total man-hours put in by
these workers, or the effort

content of the workers.

try). Moreover, total productivity indices on
the basis of “labour™ and *‘capital” productivity
indices have also been worked out annually for
the period 1947-1963. The conceptual and other
difizulties faced in this study are briefly mention-
ed in the following paragraphs.

Labounr Imput

Labour input may be measured by the total
number of workers engaged, the total man-hours
put in by these workers, or the effort content of
the workers. The first measure means a stock
approach to the labour input. It takes into
account only the stock of labour in use, rather
than the flow of labour service emanating from
the workers engaged. Variation in the output
on account of changes in the number of working
hours per day, rest days in the week or leave
during the year brought about through social
w:lfare measures are not taken into account;

as a result, this approach suffers from severe
limitations.

The second measure of labour input, ie.
man-hours, takes into account the flow of labour
input, as it is measured in labour-time unit.
As such, it does not suffer from the limitations
arising out of variation in the labour time put in
by the workers in employment. Separate man-
hour figures are available by sex and broad age-
groups, that is, for adults and children. An at-
tempt has, therefore, been made to take into
account the difference in efforts made by the
workers of different sex and age on the basis of
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their relative earnings in the base year. Limita-
tions of available data do not, however, permit
differences of skill, training, education, health,
etc. of the workers to be taken due account of.

Ignoring the category of “Salaried Staff™
from the scope of labour input might introduce
some bias in the input index, as this category
contributes largely for the overall technical effi-
ciency, quality of supervision and organisation.
This category of ‘Labour” has over the years
generally increased in relative importance as
compared to *‘production” workers. However,
the contribution of such non-production workers
is, to some extent at least, realised through the
contribution of the ‘production workers’. One
way to include the labour input by this category
will be to aggregate the man-hours put in by this
category of workers with that by wage earners
on the assumption of homogeneity of all labour
input. The Labour Bureau has, however, at-
tempted to take into account quality/skill differ-
ences among the two groups of labour by giving
differential weighting of index of man-hours put
in by the salaried staff and the index of man-
hours put in by wage earners on the basis of their
respective compensation in the base period.

Capital Input

The problem of estimating capital input
bristles with a number of difficulties arising
mainly out of the heterogeneous nature of
capital equipment in form and uses, as also of
different types of capital employed such as land,
machinery, tools, transport equipment etc.,
working capital comprising inventories of
materials, stores, fuels, semifinished goods, and
cash held in bank. Conceptually, the flow
approach for estimation of capital input
seems to be desirable rather than the “stock™
approach. Aproximations to the ‘flow’ of
capital services are provided by machine time
worked, or total electricity/motive power con-
sumption by all equipment, or weightage of the
value of individual items of machinery by the
respective electricity consumption. Adequate
data are not available to pursue these concepts in
practice. In view of the limitations, the stock
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approach to measurement of capital input has
been adopted in the Labour Bureau Study.

In this approach also considerable difficulty
is experienced in estimating the value of capital
input at constant prices.  All stock of capital is
not added at one point of time and as such, the
value of stock is subject to variation on account
of price changes which cannot be eliminated
if due regard is not paid to the variations in the
quality and technology embodied in the various
capital equipment from time to time. In addi-
tion, there is a qualitative deterioration of old
machines, which lose their productive capacity
with time and require greater expenditure for
repair and maintenance. The best solution
appears to be to deflate the stock of capital net
of depreciation by the wholesale price index
relating to the ‘machinery’ group. This, how-
ever, involves the usual index number limitations
and also the assumption of comparable price
trends of covered and non-covered items of
machinery.

The case of land and buildings, though a
part of capital input, stands on a different footing,
For reducing the value data to constant prices,
current price data of land and building materials
are needed, or as a proxy, figures relating to
index of value of construction during the com-
paring period with reference to the base period.
In the absence of any such data, rent indzx has
been used for deflating values of land and
buildings.

The component ““Cash in hand or bank or
with creditors (net)” has been treated by deflation
by the “Ganeral” wholesale price index num-
ber to reduce to constant value terms.

Total Factor Productivity

The labour and tangible capital input has
to be combined thereafter on the basis of unit
factor compensation during the base period to
arrive at the total factor input at constant price.
The ratio of index of total net output in constant
base-period prices to the index of total factor
input arrived at in the above manner would
give the total factor-productivity index. Symbo-
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The problem of estimating capital
input bristles with a number of
difficulties arising mainly out
of the heterogenous nature of
capital equipment in form and
uses, as also of different

types of capital employed.

Qx100
lically, total factor-productivity indax P=

aL.4-bK

where Q, L and K are the net output at constant
prices, labour input and capital input respecti-
vely, and *a’ and ‘b’ are the relative returns per
unit of labour and capital input during the base
year,

The above method of combining the [abour
and capital inputs on the basis of a weight.d
arithmetic average is most commonly adopted.
However, a geometric or a harmonic average of
the two inputs have also the necessary theoreti-
cal justification derived from the basic assump-
tion as to the nature of production function.
While combining the inputs of labour and tangi-
ble capital with a view to deriving the tofal
factor inputs at constant prices, the relative
returns per unit of labour and tangible capital
input during the base year have been used as
weights. The implicit assumption is that the
aforesaid input factors were eligible to unit
factor compensation in proportion to their
respective factor productivities. Although such
an assumption might hold good in a perfect
competitive market economy, whether it will be
valid in actual situation for different Indian
industries seems to be doubtful. Use of inappro-
priate weights for measuring the total factor
input could thus be one of the major limitations
of the overall measure of total input factors,
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B:sides, tangible capital and labour inputs,
other factors such as technological progress and
effiziency of organisation and management are
expacted to have considerable infiuence on the
level and quality of production. Any measure
of total factor input which does not take into
account thz aforesaid factors (which are some-
times designated as ‘intangible capital”) will,
therefore, be subject to unknown and possible
large margins of error.

Computation of the Productivity Indices by
Labour Bureau

Productivity studies in the manufacturing
industries were undertaken by the Labour
Bureau in pursuance of the recommendations of
the Second Five-Year Plan. The studies under-
taken were essentially industry-level studies for
which the basic data already collected by the
Czntral Statistical Organisation  (Industrial
Wing) under th: Census of Manufacturing
Indastries (C.M.L) upto 1958 and thereafter
under Annual Sarvey of Tndustries (A.S.1.) were
made use of. In the initial stages the work done
by the Labour Bureau endeavoured to measure
the partial productivity of labour, capital and
material inputs. Since any one of the said such
measures does not iadividually indicate change in
total prod.uctivity nor does it measure progress
exclusively artributable to the performance of
the concerned factor, the Labour Bureau called
the index numbers so constructed as ““Indices of
Utilisation of Labour and other Inputs”, The
results of such studies covering 9 industries. viz.,
Jute and Cotton Textiles, Sugar, Paper and
Paper Board, Matches, Glass and Glassware,
Ceramics, Cement and Edible Hydrogenated oil
for the period 1947 to 1961 have been published
by the Labour Bureau and the same now
extend upto 1964.

Owing to the replacement of the C.M.L
reports by those of the A.S.1., the classification
of iadustries has und »>rgone some radical changes
and only in nine industries data were found to be
comparable; and eventually this has necessitated
the building up of a new series of productivity
indices with 196 as the base year. As such,
it has been decided to build productivity indices
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for about 38 industries (vide Appendix—I)
as classified in the reports of the A.S.1. on base
1960=100. Seclection of these 38 industries
has been made on the basis of joint importance
of employment and value added by manufacture.
The studv of these 38 industries would cover
about 8%, of employment and value added by
manufacturing process under all the industries
covered by the A.S.I.  In the new series, attempt
is also being made to construct the index of
‘Total Factor Productivity’, taking into account
the complex of labour and tangible capital inputs
besides compiling the individual factory pro-
ductivity indices.

The Labour Bureau has considered it
appropriate to use the concept of net output for
productivity measures at industry level. This is
based on aggregate of value added at constant
prices ensuring that it is free from duplication,
and presents real activity in the manufacturing
process. At first, indices of labour, raw material
and capital inputs are estimated (as they are
considered basic factors of production) at base
year prices and thereafter the indices of inputs
are combined with appropriate weights propor-
tionate to factors prices of base year. The five-
year moving average of the index of total pro-
ductivity has been used by the Labour Bureau
to smoothen out the short-term fluctuations in
the index and to bring out more correctly the
general trend observed during the period under
study. The resulting indices of total productivity
and the factory productivity in the 9 industries
for which comparable figures are available since
1947, reduced to 5 years’ moving averages, are
presented in the Appendix IT.

In conclusion, it would bear repetition that
productivity is the cumulative result of the
operation of a large number of factors such as
technical improvement, rate of operation, degree
or efficiency achieved in different processes,
availability of raw materials and components,
labour relations, skills and efforts of workers
and efficiency of management. Correct measures
of total productivity should take into account
all the aforesaid factors. However, due to
limitations of data and other practical difficulties
involved in the measurement of some of these
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factors, it has so far been possible to construct
the index of total productivity on the basis of
only two major factors of production namely,
tangible capital and labour. On the other hand
partial productivity ratios such as labour pro-
ductivity or capital productivity are also not
correct indicators either for measuring changes
in the efficiency of the particular factor or of the
general productive efficiency since each is influ-
enced by the other factors and also by factor
substitution. Care and caution are, therefore,
necessary both in  the construction of
productivity indices and in their interpretation
and analysis.
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The productivity measures referred to above
represent changes over time in average producti-
vity levels in the “industry” as a whole. As
productivity levels may differ, sometimes widely,
among the various productive units belonging
to the industry, it may be interesting to study
the overall pattern of productivity among the
various firms in the industry. This may provide
necessary knowledge to the planners to judge
how far, in important individual industries the
output can be increased simply by gearing up
the units which are very much lagging behind
the leading firms. It may also help in analysing
the causes for inefficiency and for formulating
remedial measures.

APPENDIX—I

List of Industries Covered for Productivity Studies
(New Series:1960=100)

Tea Manufacturing

Iron & Steel (Metal)

Railway Roelling Stock

Maaufacturing of Motor Vehicles
Manufacture of Edible Oils (other than
hydrogenated oil)

Electric Light & Power (generation,

transmission and distribution of electric

energy)

7. Cotton ginning, cleaning and pressing

8. Letter-press & Lithographic Printing and
Book-binding

9. Drugs and Pharmaceuticals

10. Railway Locomotives

11.  Art Silk

12,  Cashewnut Processing

13.  Other Tobacco Manufacture

14.  Ships and Other Vessels drawn by power

15, Repair of Motor Vehicles

16. Iron and Steel structurals

17. Cigarette

18. 1Iron and Steel Castings and Forgings

19. Tyres and Tubes

L g0

&

2).  Non-Ferrous Basic Metal

21, Woollen Textiles

22.  Heavy Chemicals (Inorganic)

23. Textile Machinery (such as spinning
frames, carding machines, powerlooms etc.
including textile accessories)

24, Manufacture of Motor Cycles and Bicycles

25, Petroleum Refineries

26.  Iron and Steel Pipes

27. Metal Fillings for shoes and leather
articles and wearing apparel, weight and
metal products except machinery and
transport equipment—others

28.  Metal Containers and Steel trunks

29. Soap and Glycerine

30. Jute textiles

31. Cotton Textiles

32. Sugar

33, Paper and Paper Board
34, Matches

35. Glass and Glass Ware
36. Cement

37. Ceramics
38. Edible Hydrogenated Oil.
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APPENDIX 2
JUTE TEXTILES

Base 1947=100*

Five-Yearly Moving Averages

Labour Capital Total Labour Capital Toral
Productivity Productivity Procuctivity Productivity Productivity Productivity

100 100 100 — — —

94 91 93 — — _

70 61 66 85 79 82

81 69 76 81 73 78

80 73 77 84 71 78

79 73 76 90 73 84
108 80 95 93 1 86
102 81 93 101 77 90

98 15 89 106 75 92
116 77 98 109 75 94
107 63 85 113 73 94
124 80 103 113 71 92
122 70 96 111 69 91

o4 63 30 117 72 95
107 69 89 121 72 97
137 80 109 127 (a) 75 (a) 104 (a)
147 80 113 — a e
148 84 116

*Baseshifted to 1947 from the new series on 1960=base linked at 1963

(a)—Average for 1960-1964

COTTON TEXTILES
(Base 1947=100)

Years Labour Capital Total Five-Yearly Moving Averages

Productivity Productivity Productivity Labonur Capital Toral

Producrivity  Productivity  Productivity

1947 100 100 100 — - —
1948 98 97 98 — — —
1949 77 72 75 HO 98 106
1950 133 105 122 124 103 115
1951 142 117 133 139 110 127
1952 167 125 149 159 122 144
1953 173 129 154 171 130 154
1954 171 133 162 179 133 159
1955 183 143 170 122 132 160
1956 183 132 161 182 127 157
1957 183 118 153 176 121 152
1958 172 106 141 170 113 144
1959 155 105 133 160 102 134
1960 158 103 133 165 97 128
1961 131 80 108 140 92 122
1962 153 91 126 146 (a) 86 (a) 117 (a)
1963 145 80 112 —_— s _
1964 136 76 105

*Base shifted to 1947 from the new series on 1960=base linked at 1963

(a) Average for 1960-1964
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APPENDIX 2 Conrd.

Five-Yearly Moving Averages

SUGAR
(Base 1947=100)
Labour Capital Total
Years Productivity Productivity Productivity —
Labour
Productivity
1947 100 100 100 —
1948 96 80 85 —
1949 111 115 113 105
1930 107 100 103 107
1951 111 82 91 107
1952 109 66 78 118
1953 96 72 80 123
1954 167 118 133 126
1955 130 74 89 131
1956 129 65 80 138
1957 [32 65 80 125
1958 130 69 84 129
1959 106 58 70 136
1960 149 67 85 139
1961 161 57 75 141
1962 147 43 65 15 (a}
1963 140 60 77 .-
1964 156 70 88

Capi!ﬁ[

Productivity

Total

Productivity

98
94

*Base shifted to 1947 from the new series on 1960—base linked at 1963,

(a) Average lor 1960-1964

MATCHES

(Base 1947=100)

Five-Yearly Moving Averages

Years Labour Capital Total Labour Capiral Total

Productivity Productivity Productiviry Productivity Productivity  Productivit 'y
1947 100 100 100 — o= —
1048 93 100 97 ! - -
1949 97 93 95 97 98 97
1950 94 112 104 98 85 96
1951 101 83 90 101 92 95
1952 105 88 94 103 S0 95
1953 106 85 93 105 85 92
1954 11 83 92 105 84 92
1955 101 84 91 108 84 83
1956 102 80 88 115 87 97
1957 119 90 100 116 87 97
1958 143 97 110 124 88 100
1959 117 83 95 134 290 104
1960 138 89 105 142 91 107
196t 151 92 110 148 80 108
1962 161 a5 114 159 (a) 89 () 110 (a)
1963 171 93 115 — — s
1964* 175 78 106

*Base shifted to 1947 from the new series on 1960mmbasc linked at 1963,

(a) Average for 1960-1964
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APPENDIX 2 Contd.

PAPER AND PAPER BOARD
(Base 1947=100)

Five-Yearly Moving Averages

Year Labour Capital Total Labour Capital Total

Productivity Productivity  Productivity ~ Productivity  Productivity  Productivity
1947 100 100 100 — — —
1948 121 102 112 — — —
1949 87 62 74 107 76 80
1950 97 53 72 118 69 89
1951 131 65 91 105 54 74
1952 154 65 97 115 54 78
1953 56 23 35 127 58 84
1954 136 65 93 120 58 85
1955 160 74 105 122 54 80
1956 106 64 %4 147 67 94
1957 114 46 70 162 68 99
1958 178 70 107 162 61 95
1959 214 75 i19 134 64 102
1960 159 52 84 206 67 109
1961 257 79 130 212 63 107
1962 221 61 104 211 (a) 61 (a) 102 (a)
1963 208 56 99 — —_— —
1964 212 53 94

*RBase shifted to 1947 from the new series on 1960=base linked at 1963
(a) Average for 1960-1964

CEMENT
{Base 1952=100)

Five-Yearly Moving Increase

Year Labour Capital Total Labour Capital Total
Productivity  Productivity  Productivity — Productivity  Productivity  Productivity
1952 100 100 100 — —_ _—
1963 106 87 92 _ —_ _—
1964 111 93 100 108 81 87
1965 116 63 73 111 74 82
1966 96 58 87 113 67 76
1967 115 2 72 115 61 71
1968 114 54 64 121 64 74
1969 121 64 76 130 67 78
1960 145 80 83 133 68 86
1961 145 75 87 133 73 84
1962 131 69 80 133 (a) 69 (a) 81 (a)
1963 145 71 84 Ee s —
1964@ 99 51 59 — — —_

@ Base shifted to 1952 from the new series on 1960=base linked at 1963.
(a) Average for 1960-1964
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APPENDIX 2 Contd.
GLASS AND GLASSWARE
(Base 1947=100)

Five-Yearly Moving Averages

Years Net Labour  Capital Total Labour Capital Total Labour Capital Total
Cutput  Input Input  Input Produe.  Produc-  Produc- Produc-  Produc-  Produc-
tivity tivity tivity tivity tivity tivity
1947 100 100 100 100 100 100 100 —_ — —_
1948 106 102 127 109 104 83 97 —_ —_ o
1949 149 96 144 111 152 103 134 143 111 132
1950 174 104 154 118 167 113 147 159 114 143
1951 204 106 132 113 192 - 153 181 187 126 164
1952 204 112 177 130 182 115 157 203 133 180
1953 270 112 194 134 241 141 201 241 145 202
1954 320 131 226 150 264 142 213 231 155 223
1955 414 127 240 159 326 173 260 321 177 253
1956 496 137 344 160 391 203 319 374 193 296
1957 514 134 240 169 334 193 204 417 219 332
1958 662 131 264 168 505 251 294 441 238 355
1959 810 169 37 2006 479 269 393 565 288 444
1960 740 166 277 197 446 267 376 674 324 515
1961 1744 172 383 231 1014 455 755 689 324 522
1962 1750 192 451 267 911 390 655 689 (a) 310 (a) 511 (a)
1963 1234 207 493 237 596 250 430 — — —_
1564@ —_— — — —_ 476 197 341 —_ — —_

(@ Base shifted to 1947 from the new series on 1960=base linked at 1963
(a} Average for 1960-1964

CERAMICS
(Base 1947=100)

Years Ner Labour Capital Total Labour  Capital Total Five-Yearly Moving Averages
Qutput Input Qutput [nput Producti- Producti- Producti-

vity vity vity Labour Capital Total
Producti- Producti- Producti-
vity vity vity

1947 100 100 100 100 100 100 100 — — —
1948 163 142 131 139 115 124 117 — — —_—
1949 222 143 184 145 155 144 182 151 136 147
1950 290 150 175 156 193 166 186 174 143 165
1951 301 153 206 169 191 146 170 193 146 179
1952 310 143 229 163 217 136 190 206 143 187
1953 349 166 254 186 210 137 188 215 137 190
1954 371 168 281 194 231 132 191 228 135 137
1955 406 171 302 201 237 134 202 236 137 203
1956 463 183 332 217 253 139 213 245 137 203
1957 510 196 361 234 361 142 219 304 133 236
1958 549 215 401 253 245 137 213 304 138 236
1959 468 152 418 213 09 112 220 344 142 257
1960 1136 258 714 383 440 159 313 407 149 289
1961 1275 279 789 396 451 162 322 471 156 320
1962 1532 258 B8i 409 572 174 375 526(a) 166{a) 351(a)
1963 1692 294 992 465 576 171 372 — —_ —
1964 -_ —_ -— —_ 592 164 375 — — —_

* Base shifted to 1947 from the new series on 1960= base linked at 1963
(a) Average for 1560-1964,
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HYDROGENATED OILS
{Base 1951 =100)

Years

Five-vearly moving averages

Net Labour Capital Total Labour Captiai Total — e i
Output  Input  Input Input Produc- Produc- Produc- Labour Capital Total
tivity tivity Livity Produc- Produc-  Produc-
tivity tivity tivity
100 100 100 100 100 100 100 — — —
161 103 103 103 156 156 156 o — o
12 103 94 98 116 132 127 137 143 142
177 102 103 106 164 169 137 152 166 161
159 109 86 100 146 197 159 162 121 174
184 104 90 95 177 204 194 183 201 194
2315 114 101 106 206 233 222 196 213 208
249 11f 107 109 224 224 233 213 231 224
257 112 1035 102 229 245 238 235 253 245
283 124 117 120 238 242 236 241 256 2:0
252 123 113 117 286 312 201 250 268 261
309 130 124 126 238 249 345 251 (a) 284 {a) 273 (a)
384 137 132 134 280 291 257 2 s =
225 327 295 — — —

*Base shifted to 1951 from the new series on 1960==base linked at 1963

{ay  Average for 1960-1964

Value of Human Resources

There are several different bases for estimating the value of
heman resources : Acquisition cost, replacement cost, and economic
value, respectively, attempt to measure (1) what the resource cost;
(2) what it would now cost; and (3) what its value is based on
potential earning ability. Each basis has merit for different Kinds
of managerial decisions; each also poses special problems. Some
of the categories are very difficult to estimate, such as value of
experience or cost of acquiring experience. However, the utility of
a human asset accounting mode! far outweighs the discomfort
incurred by its scientific inexactitude.

—Management Review
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He says it'll take three years to register this devicel

( Courtesy: American Reporter)



Raising Productivity
in
Office Management

AV Deshmane*

Office Management today is the weakest link in the chain in practically every organisation. It
is yet to be realised that the efficiency of an organisation depends to a very great extent on the eff feicney

of its office.

PRODUCTIV]TY, like love, is a many splendoured

thing. It depends on management, men,
methods, machines and materials. As all the
decisions about methods, machines and materials
are made by management and executed by men,
in the ultimate analysis, productivity depends
on management and men,

Productivity: Some Basic Considerations

The management has to identify the control-
lable and not so easily controllable factors of
productivity. By ‘controllable’ are meant
such factors which can be objectively studied,
measured, changed and improved by following
a set of principles or by applying scientific
techniques. For example, the principles and
techniques of industrial engineering, inventory
control, financial control, value analysis, methods
study, etc. will all help in increasing productivity,
if they are properly applied. The principles
and techniques of productivity which basically
apply to methods, machines, materiais and

* Director, O & M Division, Reserve Bank of India,
Bombay.

The true role of an office is to act as a nerve cenfre.
becomes inefficient, the entire organisation suffers.

sure that the office is managed in the most efficient m
of omission and commission”™, which are responsible

If this nerve centre is paraiysed or
It is, therefore, of paramount importance to ep-

anner. In this article; the author identifies *‘sins

for low productivity in office management.

money are easier to apply. Comparatively
it is much more difficult to apply the techniques
of productivity to man.

Man is not astrictly rational animal as econo-
mists had believed. The behaviour of man as an
individual and as a membe; of a group is a fasci-
nating subject of study. Men are governed by
both rational and irrational thoughts, sentiments,
emotions and motives. Action taken by one
person may appear irrational and illogical to
another, but the man who takes it believes that
it is strictly logical and rational. A tall man falls
in love with a short girl; a fair complexioned
beautiful girl loves an ugly man; a mighty emper-
or like Edward VII abdicates the throne and
marries a commoner who was a divorces. The
world laughs at them and says, “Love is blind”.
Itis not. The fact is that the heart hath its own
reasons which the reason doth not know.

This is exactly the problem with productivity
also. Men and their motivation are for ever
unpredictable and therefore, difficuit to control
by a set of rules and regulations. The limitation
has to be realistically accepted. Nevertheless, a
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better understanding of men and their motiva-
tion will certainly help in increasing productivity.
This fizld of study is enriched by the contribution
of behavioural scientists. I am making only
a passing reference to this vital subject but would
like to emphasise that all the efforts to increase
productivity will be futile if the human aspect
is not given the recognition and the importance
it deserves. To say that productivity will in-
crease by payment of higher wages or incentives
or better supervision is to display a lack of
appreciation of the multitude of motives and
forces at work,

I would like to concentrate attention on
certain factors which can be controlled by the
management rather than try to enter into a dis-
cussion of human motivation. My discussion of
productivity is confined to the peculiar problems
of office management.

Office Management : Weakest Link in the Chain

Office management today is the weakest link
in the chain in practically every organisation.
A vivid illustration of this fact came to my
notice some time ago which T would like to
narrate here.

The General Sales Manager of a very large
and renowned company, Mr. Shah, was most
upset because the promotion campaign for Four
Diamonds, the new detergent powder, could not

startat Bilaspur in time according to the schedule.

He looked at the telegram he had just received.
The telegram tersely informed him: “Girls
ready. No stock of Four Diamonds”. He called
his Sscretary, Miss Mary Rodrigues and said to
her, “Send our Area Depot Manager at Raipur
a telegram immediately and send a copy of it to
our Area Sales Manager also”. He dictated the
telegram which read:

“Rush 12 gross promotion packs of Four
Diamonds to Bilaspur®’,

He could not understand why there was no
stock of Four Diamonds at Bilaspur, He had
meticulously planned the promotion campaign at
various towns. Yet things had gone wrong.
Next morning, he received another telegram

OFFICE MANAGEMENT

from the Depot Manager at Raipur which inform-
ed him that there was no stock of Four Dia-
monds at Raipur Depot either. This sad news
dismayed Mr. Shah. He picked up the phone and
angrily asked the Factory Manager why stocks
of Four Diamonds were not sent to the Raipur
Depot.

The Factory Manager cooly said, ‘“You never
informed me to send them to Raipur™.

Mr. Shah was furious and shouted, “Yes,
we did inform you in advance. Just refer to my
letter of 15th June.”’

The Factory Manager retorted, *‘I have your
letter of 15th June before me. It only gives your
tentative promotion programme. Why didn’t
you send me a letter of confirmation?

Mr. Shah called Miss Mary Rodrigues in
and asked her to locate the copy of the letter of
confirmation. She was completely nonplussed
and confused. T did not send the Factory
Manager a copy of your tour programme,”
she mumbled.

Mr.Shah growled, “Not my tour programme,
you silly girl, confirmation of the promotion
campaign. That’s what I mean.”

“Oh, I thought you were telling me about
your hotel reservations and tickets. Nobody ever
told me to send a letter of confirmation of pro-
motion campaign to the Factory Manager.”

“Didn’t the sales office tell you anything?
Don’t they ever bother to follow-up? Haven't
they got any systems at all? Do I have to do
everything myself?* Mr. Shah yelled.

“I am sorry, Sir, but no one told me anything
about confirmation. No one really knows what’s
going on in this place.”

Mr. Shah sank in his chair feeling utterly
frustrated and dejected. All the time, effort
and money spent for planning the campaign,
advertising and recruiting teams of canvassers
was a sheer waste. The campaign for Four
Diamonds had to be called off.
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“I wish we could improve eur administrative
efficiency,” mused Mr. Shah.

He learnt his lesson at a heavy cost which
many managers have yet to learn. The lesson
1s the good old proverb: “The strength of the
chain depends on it’s weakest link.”

This is the trouble with many organisations.
We conte across senior executives with imposing
titles such as Chict Industrial Engineer, Materials
Manager, Production Controller. Financial
Controller, etc. But oddly. the man in charge
of the office is still at a comparatively much
lower level: just a poorly paid Office Superin-
tendent. 'We seldom come across a title such as
Controller of Administration or Paper Work
Controller! Tt is vet to be realised that the
efficiency of an organisation depends to a very
great extent on the efficiency of its office.

The True Role of an Office

The true role of an office is to act as a nerve
centre which co-ordinates and controls the
various limbs of the organisation. If this nerve
centre is paralysad or inefficient, the entire orga-
nisation suffers. Consider any process or func-
tion of management: planning, organising.
directing. executing. controlling or sales. pur-
chase, production or finance. 1t will be realised
that unless there 1s a very c¢lose and effective co-
ordination. none of these processes or functions
could be performed satisfactorily. The office
receives information from a multitude of sources.
processes it, stores it, transcribes it or reproduces
it. If the office fails to perform these tasks
promptiy and properly. the organtsation cannot
run smoothly. Tt is. therefore. of paramount
importance to ensure that the office is managed in
the most efficient manner.

The efficicacy of the office depends on an
intelligent use of the resources, i.e. input. The
largest single input is clerical and supervisory
man-hours. Comparatively speaking. the total
cost of machines and materials is much less than
the cost of man-hours.

The true role of an office
is to act as a nerve centre which
coordinates and controls the

various limbs of the organisation.

If we want to increase the efficiency of the
office. we must, therefore. concentrate on the
optimum utilisation on man-hours.

It is naively believed that the efficiency of an
office depends on the output of the c<lerical
emplovees only, Many managers moan the
lack of discipline. the lack of sense of reponsibi-
lity or the lack of initiative. Therc may be some
truth in their view but it is also perhaps true
much of the time of the office workers 1s spent in
doing worthless work which need not be done at
all. In other words, it is principally the manage-
ment which is responsible for the unpreductive
use of the clerical man-hoursand not the em-
plovees themselves. Recently, a study group of
O &M experts examined the total volume of the
clerical work performed in 9 leading companics
in UK. Their thorough scrutiny showed that
as much as 20% of the work was utterly useless
which could be eliminated immediately and a
further 309/ of work was of dubious value to the
organisation. Just about 509 of the clerical
and administrative work done 1n those compa-
nies was reallv worth doing. 1t is not known
whether any such study has been conducted in
Indian organisations. If such a study is con-
ducted, it will perhaps reveal a more shocking
waste of time.

Productivity in office management is low,
owing to several sins of omission and commis-
sion. Some of the main ‘sins’ are listed below:

(i} Failure to defire objectives

(i) Disturst
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Office management today is the
weakest link in the chain in

practically every organisation.

(i) Lack of delegation of powers
(iv) Improper work distribution
(v) Improper use of executive time

(vi) Lengthy reports and letters.

Failure to Define Objectives:

Generally speaking, office work is carried out
to comply with antiquated procedures without a
critical review of the purpose or without the
slightest attempt to evaluate the costs and bene-
fits. For example, a leading company used to
send dividend warrants by express delivery post.
The muotive behind this practice was indeed very
laudable, but in reality express delivery letters
did not reach the shareholders faster. In fact,
there were a number of cases when the express
delivery letters reached later than the ordinary
mail. In another organisation, travelling allow-
ances were calculated on the basis of costs in-
curred for travel by the shortest route. An
officer stationed at Madras received telegraphic
instructions from the head office at Bombay to
proceed to a place about 300 miles away imme-
diately. He travelled by ths next available train
in view of the urgency of the assignment, The
difference in the actual costs incurred for railway
fare and the railway fare on the basis of the
shortest route was barely Rs. 4.50. His travell-
ing bill passed through several levels of the
hierarchy before it could be paid and was settled
only after 2-1/2 years. One more example. In
1927, the Government of the erstwhile Bombay
State wanted to construct a bridge at a particular
place. One clerk and four peons were appoint-
ed to measure the water level, the span of the
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bed of the river, the force of current, etc. Such
reports were submitted daily. In 1928, the origi-
nal site was found to be unsuitable and an alter-
native site was selected. Construction of the
bridge was started in 1929 and was completed
in 1931. On 1st January 1968, a well-known
newspaper published the news that even though
the bridge was in use for as many as 37 years one
clerk and the four peons were still dutifully com-
piling and sending the daily reports of measure-
ments taken at the original site. Nobody had
told them to discontinue the reports; nobody had
in fact bothered about the purpose or utility of
the reports. They were received. initialled and
filed for all these years.

This precisely is the tragedy of much of office
work. A lot of people work hard and consci-
entiously, but their work is without purpose or
benefit. A ruthless analysis of the purpose and
benefit of every procedure, form and report will
bring to light several instances of such meaning-
less work,

Distrust :

Systems and procedures of many companies
are based on lack of trust. It is presumed that
uniess there are elaborate records, there will be a
lot of frauds or confusion. For example, consi-
der the inward and outward registers, or the
time cards or the leave registers or the stationery
indent forms. Many companies have abolished
the inward and outward registers which in any
case do not help much in locating lost or mis-
placed letters. Time cards have also been abolish-
ed by several progressive companies who trust
the employees. Their experience has shown
that the employees have justified the faith
reposed in them. Instances of abuse of trust
are very rare indeed.

Some companies have issued leave record
to the employees who maintain them themselves
and use them whenever they want leave, thus
eliminating separate leave application forms and
duplicate leave registers. Stationery is issued as
and when wanted without maintaining any
records.
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Mutual trust can simplify not only the inter-
nal work of a company but can also reduce a
good deal of correspondence as well as account-
ing work of purchasers or suppliers of the
company. Some companies have adopted the
sensible practice of sample checking of invoices
below a certain value, Some companies have
even started the practice of sending a cheque
in advance along with the purchase order,
especially for small value orders,

Lack of Delegation of Powers:

Work is enormously multiplied and delayed
just because adequate powers are not delegated
down the line, In one State, the Board entrusted
with the Secondary School Leaving Examination
used to appoint as many as about 20,000 invigi-
lators who were paid on the basis of a fixed daily
rate. All the invigilators used to prepare their
claim bills at the end of the examination. These
claim bills used to be certified by the Superinten-
dent of the centre where the examination was
held. Then, the Head Office of the Board used
to receive and scrutinise all the 20,000 bills and
issue money orders. Tt was hardly surprising
that as much as a year used to lapse between the
date of the submission of the claim and the
receipt of the money. The invigilators naturally
felt very disgusted. The Chairman of the
Board solved this problem by taking the simple
step of remitting the amount to the Superinten-
dents in advance and authorising them to dis-
burse it to the invigilators on the spot on the last
day of the examination. Thousands of clerical
man-hours which used to be wasted in scrutiny
of bills and preparation of money orders were
saved. Generally, there are far too many levels
involved in settling even petty matters. A
thorough organisational analysis is necessary to
remedy such a situation.

Improper Work Distribution:

Very often highly paid staff are asked to do
work which can be done equally competently by
people at lower levels. A survey of the utilisa-
tion of the time of graduate engineers in a larpe
organisation revealed that they spent about 409
of it in doing technical work fit for their level,
259 in paper work which could have been done
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by ordinary clerks and another 259 of their time
for jobs which could have been done by diploma
holders and draftsmen and the rest 109 of time
intravel, It is equally absurd to use highly paid
personal assistants or stenographers to do rou-
tine copy-typing or stencil cutting or for running
errands, It should be realised that much of the
dissatisfaction of the office employees emanates
fromthefact that they are asked to do work which
does not offer any challenge or provide them
opportunities to use their special skills, Tt is,
therefore, necessary to clearly analyse the com-
ponents of work and ensure that it is done by the
people at right levels.

Incidentally, how many times have you come
across personal assistants or peons who have
little work? Quite often, these are only expen-
sive status symbols, Do you agree?

Improper Use of Executive Time:

Many executives not only wasle time by
trying to do things which they should leave to
their subordinates but also because of lack of
planning and organising their work and thoughts,
In one company, the typists and stencgraghers
were asked to maintain a record of daily output.
One stenographer often showed the total output
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Effective use of executive time
can substantially increase

productivity in any organisation.

at the end of the day as barely 3 or 4 letters or
notes. When the O & M Manager questioned
her, she ruefully said, ““You are looking at the
final output only, but not taking into account
th: numbar of drafts I have to type. My boss
makes me type even five or six drafts before the
letter goes out.  Such bosses reveal not only
their own incompatence but also a callous  dis-
regard for productivity in office. They do not
plan their work systematically. Thev call their
stenagraphars without getting all the facts and
fizures and ideas ready. They permit innumer-
able interruptions by visitors or telephone calls.
‘Thay change priorities too often and generally
live from crisis to crisis. Effective use of execu-
tive tim2 can substantially increase productivity
In any organisation.

Lengthy Reports and Letters: Eisenhower’s Rule

The cost of verbosity is colossal. Eisenhower’s
Rule is worth implemsntinginevery organisation.
Eisenhower asked his immadiate assistants and
cabinet members to subinit reports that were
brief, factual and documented. The President
was reported to have made this statemant: “If
vou give mz a half page report, [ promise to
read it right away. If you submit one page report
I will read it some time today but not imme-
diately, If you give me a two-page report, I will
still read it, but I cannot say when. If you give a
report longer than two typewritten pages, 1 will
not read it.”  Story goes that cabinet members
and assistants kept pouring heavy reports on
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the President’s desk. To see that what he meant
should be adhered to, the President tore the first
two pages of each report and kep: them in his
offize for subsequent reading. The other pages
hz threw into the waste-paper basket.

Fatigue and Strain:

In a number of offices, lighting s inadequate,
walls are shabby, ventilation is unsatisfactory,
Even the chairs are often rickety. The whole
atmosphere is full of dust, dirt and despondency.
People may get used to such conditions but they
certainly cannot contribute their best. Fatigue
and strain impair their productivity. As a result,
as against a few hundred rupees saved, thousands
of rupees are wasted by the lowzr per capita
output. Good working conditions are not a
luxury, decent furniture is not a matter of pres-
tige. These are the barest minimum require-
ments conducive to higher productivity.

Conclusion

In conclusion. I would like to say that higher
productivity in office is primarily a responsibility
of management. There is ample scope for it.
The trouble is that the management does not
concentrats on what it can contro] with compa-
rative ease but often tries to control what is
much more difficult, i.e. the behaviour of men. It
will pay any organisation very handsome divi-
dands if attention is focussed on some of the
sins of omission and commissionmzntioned here.
This list is by no means exhaustive but only
itlustrative. Productivity can be increased sub-
stantially in several other areas also by proper
use of tools and techniques such as methods
study, forms design and control, work measure-
ment, etc. I have not talked of such toels and
techniques because they are well-known.

My basic question is: Is there a true and
sincere desire to increase productivity in office?
If there is a will, there is a way. O



Factors Influencing Productivity
in
Office Management

SP Chandwarkar*

The factors having bearing upon the general level of productivity in Office Management could be
identified and categorised into (a) organisational and (b} operational. Organisational factors cover
the whele gamut of environment in which an enterprise operates. Operational factors represent
methods, manner and means adopted for achieving the objectives of the enterprises. Between the
organisational and operational factors, the former are by and Jarge more important to ensure produc-
tivity in office management. Favourable organisational factors can still maintain a reasonable level
of productivity, whereas well-greased operational factors can hardly be effective without the support

of organisational factors.

IT was generally thought, not before long,
that productivity in office management is
one of those imponderables difficult to perceive.
The subject was taken more or less as belonging
to the realm of industrial and manufacturing
lines. Perhaps, nothing more can drive home
the point than the following words quoted from
the excellent book “WORK STUDY IN THE
OFFICE” by Harry P Cemach :

“When discussing work study with an old
friend of mine, a man who has been an
Office Manager tor some 20 years,
mentioned that work study applications
were by no means confined to the works,
and that there was plenty of scope in
offices.™ “*Work study in the office”” he
said. "My dear fellow, don't try to sell
me that new-fangled bit of nonsense. Now,
vou chaps (and here he was referring to
those of my colleagues whose work 1s
concerned mainly with efficiency in pro-
duction) may be all right in a factory.
1 admit vou often get excellent results, But

*0&M Departmeﬁt, Union Bank of India, Bombay

an office is quite a different cup of tea.
Stop watches could not do any good in my
office. and I don't think they'd do any good
in any other office either.”

Complexities and broad range of modern
organisational activities in Office Management
make one sit up and take note of the deteriorating
aspects of productivity which, perhaps, are the
result of inadequate attention and a state of being
taken for granted. The success of any enter-
prise, whether in the manufacturing or service
lines, depends on the efficacy of the organisation
and its ability to achieve the corporate objec-
tives. An enterprise having efficient manufactur-
ing line but not supported by an effective office
management can but limp its way.

Factors for Raising Productivity

Productivity in office management is not easy
to perceive. It is inherent in the culture of an
organisation. Efforts to improve it cannot be
made in isolation of the reactions generated by
environmental and organisational climate. Thesa
efforts have to bz continual. The results thereof
are imperceptible for a greater period of the



Paper Work is a Symptom

J Prasad*

Today, there is hardly any human activity, which is not accompanied by a piece of paper.
The character of human organisations is reflected by the dimensions and pattern of paper work.
Paper work and the function of office as a processing agency has become a symptom indicative

of the hehaviour pattern of managerial grid.
intensive treatment to eliminate the root causes.

Paper work problems require extensive and

The O & M experts are busy making efforts

to eliminate, reduce, improve and streamline paper woerk. According to the author, the root
causes can be diagnesed by studying the prevailizg management styles, organisational structure,
the calibre and sophistication of managers and management information systems.

I!\'DIAY\' mythology deified the principal func-
tions of the society to provide inspiration
and develop a code of conduct and discipline for
the members of each vocation. Lord Chitra-
guptarepresented the pen-pushing communityand
he ranked below Lord Vishnu but enjoyed
equivalent status with other functionary deities
like Lord Ganesh. Those days, this function
was not primarily associated with paper work,
because, paper did not exist plentifully, but the
word ‘Munshi® represented, one who created
and deait with records. The stupendous task
of updating all land revenue records, under the
leadership of Todermull during the reign of
Akbar the Great, would not have been possible
without an army of well-trained and capable
‘Munshis’ all over the country.

Availability of paper and growth of literacy
has now turned everyone a ‘Munshi® since all
literate persons these days have to write and
keep soms records, because there is hardly any
human activity which is not accompanied by
a piece of papzr. A corollary to this statement
may suggest that any activity which is not accom-

* Chief Fl'-raing), National Mineral Development
Corpotation, New Delhi.

panied by paper is not human—the New Year
Greeting Card is an example. Another variation
to this could be: the less human the activity, the
more and longer the pieces of paper in the
accompaniment. These musings are not random
thoughts, but indicate that the character of
human organisation is reflected by the dimen-
sions and pattern of paper work. It can be said
that at the root of paper-problems lie, the pre-
vailing management style, structure of the
organization, calibre and sophistication of
managers and the information systems network.
Paper-work—and the function of office as a
processing agency—is therefore a symptom
indicative of the behaviour pattern of the
managerial grid.

Generally, office procedures are developed
anew to relieve executives of file work which
consumes a disproportionate amount of time
and attention,or to expediate flow of information
or to reduce ‘supposed’ office overheads. ‘O&M’
specialists concentrate their attack on pieces of
paper floating around to prove that there is a
better way. ‘O &M’ specialists, systems analysists,
form designers and records managers are alert to
eliminate, to improve, and to streamline paper
work which comss within their purview.
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But attacks on paper work are more often
palliative, rather than curative, like doses of
aspirin for simple occasional headaches. Serious
and pervasive office problems, like continuing
and recurrent headaches, require extensive and
intensive treatment and sometimes deep incision
to eliminate the causes, and achieve the desired
improvements. Tn such cases, paper-work
headaches have a common characteristics: they
are symptoms and should be diagnosed for
determining the genssis of the malady. A few
examples would illustrate this.

Management Style

A management style which emphasises
detailed and meticulous control in every area
and which precludes even the smallest calculated
risk, will necessitate recording, reporting, check-
ing and auditing of every transaction. This
will generate much paper work. The cumber-
some governmental procedures and the pro-
in most of the public

cedures in vogue 1
sector enterprises are glaring examples of
this phenomenon. In a particular  state-

owned enterprise, the cost of receipt and issus
of mail was over a lakh of rupees a year.
Further, it was observed that although the
entries were uptodate the dak Registers failed
to locate a lost paper and yet did provids soms
surveillance for chasing papers when actully
the purpose was to obtain a specific piece of
information which might be conveniently avail-
able elsewhere. Amazingly. all this wasteful
luxury was endured when stock registers pertain-
ing to inventory movement worth several lakhs
was in arrears bv several months. and ths
physical balances generally disagreed with the
actuals’.

Organisational Factors

Among the principal organisational factors
which affect paperwork are span of control,
centralisation/decentralisation,  accountability.
lines facilitation and communication and
coordination. As a general rule, wide span
of control  generates less paper work than
narrow, because wider the span, the fewer
the levels in the organisation structure.
Fewar lavels mean shorter paper network and
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At the root of paper problems
lie the prevailing management
style, structure of organisation,
calibre and sophisfication of
managers and the information

svstem network.

fewer accretions in the flow of paper.
Typical of these accretions are the reviews,
evaluations. revisions, reconciliations and trans-
mittals. which are produced at each organisa-
tional level.

In the matter of centralisation and decen-
tralisation of activities the pattern and extent
of delegation of authority are basic determinants
for paperwork in an organization. For example, -
where all purchasing activityis centralised in pur-
chasing department, the amount of paper work
involved will be lesser than would be required
in an organisation in which the central pur-
chasing department provides a specialised ser-
vice for a number of branches or plants. If
in this case the authority and responsibility for
determining the requirements are vested in the
branches, the extent of paper pieces flow-
ing to and from central purchasing department
will far exceed the quantity generated through
a totally centralised purchasing  system.
In a totally decentralised organization
in which each branch or plant does its own
purchasing, the amount of paperworkin each
branch may be less than in a totally centralised
structure, although the aggregate of the entire
paper work connected with purchasing may be
greater. The pattern of centralisation or de-
ceniralisation of purchasing, including the con-
tinuation of both. will usually depend upon a
number of factors, such as the nature cf com-
modities procured, the market and source of
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supply. vost and possible economies, and avai-
lability of competent purchasing personnel.
Whatever be the pattern, it will affect the amount
and kind of paper-work. The O&M mun
has, therefore, to design such an organisational
framework as will reduce the cost of purchusing
withoitt  detriment to the objectives of the or-
ganisation, with the lsast administrative expen-
diturs (this may be higher than the existing cost).

Lines of Communication

The traditional concepts of authority and dis-
cipline have left a legacy which prescribe all
actions and transactions niust move through es-
tablished and tightly drawn “channels of organi-
sation’—the written communications will flow
up. across and down. The facilitations of com-
munications permit within established parameters
short-cuts across the organisational framework.
Therefore. the amount of paper-werk will of
course be affected by the extent of facilitations
which exist in the corporate structure.

Management Information System

The pen-pushing ‘pninshi’ of the olden days
was concerned principally with creation of re-
cords and its retention/retricval. The "need and
thirst” for recorded information was rather
limited bezeause of the unsophisticated and
simple means of production and distribution.
Humun ingenuity did develop systems in response
to challenges—Ilike the masses  of humanity
visiting places of pilgrimage. The remarkable
ways of the 'Pundas’ of the Holy places of Har-
dawar, or Varanasi in retrieving old records
aboutthe visits of the ancestorsto the Holy
place in the last centuryor even carlier. demons-
trate the immaculate system of management
information, developed by the unsophisticated
people without much paper-work, The Panda’s
income depended upon linking the pilgrim’s
present visit with those of his ancestors.

The offices of today are required to produce
information which is like ‘light upto thy feet’,
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It is essential to extend
the concept of Productivity
to the ‘under-developed’ areas

of information-economics.

to guide the fortunes of enterprises—whether
it be in the matter of taxation or marketing of
products. This requires that the ‘information
neads’ bz specifically determined so that timely,
relzvant and mzaningful information along with
related data continuously flows throughout the
entire organisational structure. In the absence
of a wall-designed management infarmation sys-
tem, paper-work may continue to explode
and accumulatz despite the best efforts of
O&M specialist.  The repeated  criticism about
the ever-growing population of the so-called un-
productive office-employees, is a cry in the
wilderness, because apart from the traditional
munshi each gainfullv employed person contri-
butes to the paper-explosion.

Great changes are taking place in the country
in all spheres of human activity,—new philo-
sophies and new technologies are proposed, tes-
ted and absorbed at a very rapid rate. The
growth of knowledge has reached a point where
it appears to become a burden. both because
of the volume and lack of capacity to assimilate
it. This calls for a study of ‘productivity of
knowledge’, i.e. an appraisal of the information
network. It is essential to extend the concept of
Productivity to this ‘under-developed’ area of
information-economics. This includes all who
work with facts and figures~—those who collect,
process and interpret information. In the days
of Taylor, this was considered to be an unpro-
ductive activity, but today the social progress—
not merely industrial growth—is dependent upon
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the efficiency with which we convert facts and
figures into useful products, as knowledge for
managerial decisions. They influence every
administrative job, from the lowest clerical posi-
tion to the seniormost. Therefore, both the cost
and value of information, need be continuously
assessed. Perhaps, some symptoms of human
behaviour and conduct may reveal that at the
bottom of the anomalies and mis-management,
lies the unrevealed and unanalysed ‘paper per-
sonality” of the executive.

The mounting labour trouble. and the indis-
cipline among members of an organisation (in-
cluding the departmental heads)afflicts manage-
ment development in the country, but this is
also a challenge to be met. Symptom is taken
as disease. Behind the labour trouble could be
delayed decision on promotion orraise on salary,
setilement of leave salary pay. Rising inven-
tories and lack of utilisation of equipment may
be due to lack of atiempt to analyse and corre-
late data to determine profitable consumption
patterns. Pieces of paper are not inherently
bad or good. because its value is determined not
on the basis of the cost, but the purpose it ser-
ves. And because it seeps in all aspects of
human activity, many managerial problems have
an element of paper involvement—whether it be
the simple business form or the men behind the
system and procedures. The administration of
the social service schemes like pension, life
insurance and scholarships involving millions of
heneficiaries spread out all over the country,
requires an enormous amount of paperwork,
It calls for afreshlook at the red tape’, and
innovation of new methods to turn the road-
blocks into stepping stones for achievement of
the objectives enjoined in the social schemes.

A new management style, nay, a new PAPER
PERSONALITY for all individuaks constitu-
ting a society need be developed to control the
fall-out of ‘paper bombs’ if the limited econo-
mic resources are to be made available in
adequate measure to all, and this would be a
step in the march towards the garibi hatao
movement, M



Romance
of
Management Files

QP Khetan*

There is a vast difference in the theory and practice of Management.
In theory we talk of something, but in rractice, we just do
In this humcrcus article the author tries to bring cut this differerce.

if anything, is increasing every day.
the opposite.

O.\'E of the many ‘good’ things inherited by

the Public Sector Undertakings from the
Government is the system of *Files” and ‘Noles'.
Some of the big Private Sector industries also
seem to be infected by the system. And formany
of us it is difficult to imagine how industry could
be run “efficiently” without this system.

It is not uncommon to hear remarks such
as “"He writes beautiful notes”™ or “He disposes
off files very quickly™ to convey that he is neces-
sarily an efficient officer. This leads us to
believe that this system of files which once
originated in the Government asa ‘means’ to
efficient administration is considered as an ‘end’
in itself these days. If this were not so our con-
cept of efficiency would nothavebeenthe ‘beauti-
ful notes’ and ‘quick disposal of files’ but whether
th= targets of performance are being achieved.
We would thenhave to see whather it was necces-

_4[)‘epu1y Personnel Manager, Rourkela Steel Plant,
Rourkela.

The difference,

sary for a particular file to exist at all, whether
the decision was taken at the rght level—no
higher and no lower. whether such decision
could not be covered by some rulzs and so on.

Why is it so? Why in many offices of the
industrial undertakings, efficiency is synonymous
with writing beautiful notes and gquick disposal
of files, irrespective of the fact whether indus-
try operates at 50 % of the capacity and whether
it makes profit or loss.

The reasons are not far to seek. While it
is true that the system originated because most
of our Public Undertakings started as an off-
shoot from the Government Departments carry-
ing the system also, we must also find the reasons
for its survival and growth. The main reason
seems to be that the system is admirably suited
to the concept of ‘accountability” existing in the
Public Sector today.

The system of files. meticulous noting and
approval and skin-saving correspondence



OP KHETAN

ensures safety vis-a-vis Audit-paras, Parliamen-
tary Committees, Vigilance and such other all-
powerful institutions. It seems more impor-
tant to keep them on the right side than to run
the industry efficiently. You cannot be indi-
vidually made responsible for the poor perfor-
mance of your Plant, department or section.
Even if you are.you can always find some scape-
goat to hide the inefficiency. But if any indi-
vidual decision taken in good faith happens to
prove wrong after many vears, it can only be
defenced by the self-defending mechanism of
files.

No wonder the subject of dealing with files
has become an art in itself worthy of research
and literature. The following are scme of the
rules in dealing with files. Though no formal
institutional training is available in this area,
on-the-job training has been going on success-
fully. These rules may need modifications
depending upon the pressure of work, your
position in the file hierarchy (to avoid tongué
twisting. shall we call it “filarchy’?), your own
objectives, vour present relationship with your
superiotrs and subordinates and how you
would like to have them in future, etc.

(2) Whenever the note put up by the next
below officer deals with a difficult or contro-
versial area, pass it to the next higher level for
decision-making.

(b) Whenever vou want to delay the
decision-making the best thing to do to aviod
giving such an impression is to raise some query.
1t hardly matters what the query is. One down
and up movernent will take care of the problem.

(¢) If you arz high up in the ‘filarchy’,
many files will come to you for decision-making.
In the critical areas it is better to let vour advi-
sers advise vou what you really want and then
you merely indicate your impressive ‘yes’.

(d) Whenever an unpleasant decision is to
be taken, let it be suggested by your subordinates
and then you merely sign.

These are only a few samples from the vast
compendium of file rules. But to be an ‘effi-
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You can't imagine how relaxed | feel now after | have
got these files from the record room placed on my
table, It was hellofatime to have no files last few
days, everybody staring at me,...well...the knitting
design you suggested for my sweater is really wonder-
ful but the colour— possibily...| mean...could you come
this evening....

cient executive’, you should have many more
on your finger tips.

Files serve vet another purpose. They have
become status symbol. The number of files you
receive and the number of files Iying on your
table awaiting disposal show your status in the
‘filarchy’.  If you recetve less files or if you
are efficient at disposing off files still you must
retain a reasonable number on your table to
keep up your image of ‘filarchy’.

One day I wanted to return home in time to
take my family out. I went to the office early.
Fortunately that day I had no meetings and
few visitors. By 5.30 T was disposing off the
last file. Suddenly then a colleague of mine
entered the room and exclaimed in disbelief:
“What! No pending files! Lucky man. I
wish I had vour job’>. I leave it to you to
imagine my thoughts. O
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COME TO ME TOCMORROW...1 WiLL
TELL YOU HOW To MOVE PAPERS
" AT ROCKET-SPEED

sTRICTE CONF.'DEN‘HAL ,
| SECTION (OFFICE AMANAGEMENT

1 EVEN IF NOT NECESSARY
MARK THE EILES To OTHERS

2 DONT COMMIT OR COMMENT
WRITE ONLY = PL SPEAK
FORWAR DED , RECOMMEN-
ODED OR ONLY SIGN
CHECK SPELLINGS MICRO-
ScoPICALLY €, SHOUT
LoVDLY
SHOUT ONLY ON LENIENT
FELLOWS TO SCARE
AwAy OTHERS

MAKE GREAT HUE E,
CRYy oN MINOR
MATTERS

N PRIAC/PLE |
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1 REALLY EXCELLENT

NO STRAIN ON BRAIN
—

....BUT CLEAN TABLE WoULD

MEAN THAT I DONT HAVE
FULL DAYS J0B...1 MUST KEEP
\GHOST-PAPERS” To JUSTIFY MY




Agricultural Productivity
in
Independent India

Dr MS Swaminathan*

The strategy adopted for agricultural development in India has paid rich dividends.

The edifice

of scientific agriculture built since independence are reflected in the rising productivity in agriculture.
The next phase in the evolution of agricultural strategy, according to the author, should consist of a
blend of a national euphenic policy and agricultural development designed for more jobs and income.

N 1948, as a student of the Indian Agricultu-
ral Resesarch Tnstitute, T happened to listen

to the lectures given by eminent expetts at a
Seminar specially convened by the late Shri
Jawaharlal Nehru to develop a strategy to achieve
self-sufficiency in food by about 1951. The
gap between production and need was probably
of the order of 10 per cent then. Each expert
depending on his specialisation explained how
this small gap could be easily bridged, provided
his suggestions were implemantad, Thus, the
soil scientist pleaded for soil testing and fertilizer
application, the plant breeder advocated the
multiplication and distribution of seeds of new
strains, the entomologist wanted pests to be
destroyed and the rat expert mentioned that if
all rats were killzd, there would be surplus food
in the country. However, in spite of so many
possibilities being open for a rapid solutionof the
problem, the food outlook for India was still
described as hopeless by many foreign experts
as late as 1965. The Paddock brothers cheer-

*Director, Indian Agricultural Research Institute,
Wew Delhi.

fully predicted that Indians would be in the same
fate from 1974 onwards as sheep being marched
to a slaughter house. Where then do we stand
now ?

Strategy Since Independence

The strategy adopted for agricultural develop-
ment in independent India can be broadly classi-
fisd into threze phases—general (1947-61), in-
tensive (1961-65) and specialised (1966 onwards).
The general strategy was reflected in the place
given to agricultural advance in the Community
Development Programme, the multipurpose
Village Level Worker holding the key to advances
in many directions. Dwuring this stage, much of
the infra-structure needed for agricultural pro-
gress such as fertilizer factories, roads and irri-
gation systems was systematically built-up.

The initiation of the Intensive Agricultural
District Programme (1. A. D. P.) in 1961 marked
the beginning of an approach characterised by
concentration of efforts and resources rather than
their widespread diffusion. The initial phase of
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TABLE 1
Area, Production and Yield of the Impertant Food Crops

Period CROP
Rice Wheat Jowar Bajra Maize Potatoes
1. Area in thousand hectares
1961-62 34,694 13,570 18,249 11,278 4,507 165
1966-67 35,251 12,838 18,054 12,239 5,074 473
1969-70 37,680 16,626 18,605 12,493 5,862 511
2. Production in thousand tonnes
1961-62 35,663 12,072 8,029 3,645 4,312 2477
1966-67 30,438 11,393 9,224 4,468 4,894 3,522
1969-70 40,430 20,093 9,721 5,327 5,674 4,093
3. Yield per hectare in Kg
156162 1,028 850 440 323 957 6,704
1966-67 863 887 511 365 964 7,440
1969-70 1,073 1,209 522 426 968 8,006

(Source: Directorate of Economics & Statistics, Govt. of India.)

the I. A. D. P. did not lead to the anticipated
results, largely due to the fact that the package
of practices recommended to farmers was de-
ficient in one important ingredient, namely, a
variety which would react synergetically with the
rest of the package. It is this deficiency which
was made good in the more recent phase beginn-
ing in 1966 with the initiation of the High-Yield-
ing Varieties Programme. Not only were high-
yielding varieties of wheat, rice, maize, jowar
and bajra introduced in areas endowed with
assured water supply, but also steps were taken
to set up a Prices Commission to recommend
prices which were both remunerative to the far-
mer and reasonable to the consumer and a Food
Corporation which  would purchase the
grains produced at the prices assured by the
Government, The edifice of scientific agriculture
was thus built brick by brick and the fruits of
this labour are reflacted in the rising productivity
of wheat, bajra and potatoes (Table I).

Studies by experts like Dr. P. K. Mukherjee
and B. Lockwood reveal that irrespective of the
size of holding, farmers in the Punjab and Tami}

Nadu have been increasing the preportion of
their holding allotted to high yielding varieties
(Table 2). This trend is also reflected in the
statewise progress made in the spread of high-
yielding varieties of rice and wheat, Tamil Nadu
and the Punjab being in the lead respectively in
these two crops (Table 3). The reasons for the
uneven progress in the spread of the high-yield-
ing varieties of different crops have been freq-
uently discussed. Among the five crops originally
introduced in the High-Yielding Varieties Pro-
gramme, wheat can be termed a “‘low risk’’ crop
because of an assured market, favourable prices,
the absence of serious pests and the decentralised
water management system possible. In con-
trast, rice and jowar are both “high risk’’ crops,
exposed to many serious pest problems, market-
ing difficulties based on quality considerations
and to either shortage or excess of water depend-
ing on the behaviour of the ménsoon, thereby
necessitating more integrated irrigation and
drainage systems. In such crops, a greatér
degree of co-cperative endeavour among far-
mers both in water management and pest control
is needed. Post-harvest problems are becom-
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TABLE 2
Percentage Area under High-Yiedling Varieties to Total Area Under the Selected Crop*

State/Crop Season/Year Size Groups

Below 2 2to 8 8 hectares  all sizes

hectares hectares and above
Punjab: Wheat Rabi: 1967-68 67.7 55.8 60.8 57.9
™ 1968-69 68.5 74.5 79.3 76.8
™ 1969-T0 95.6 96,2 96.5 96.3
Tamil Nadu: Paddy Kharif: 1967 65,2 554 77.8 60.9
* 1968 67.9 51.5 31.5 48.1
"' 1969 57.5 34.3 68.8 58.4
Rabi; 1969-70 74.9 78.6 67.9 75.6

*Data from Drs. P. K. Mukherjee and B. Lockwood

ing serious in many crops and are today probably
limiting both the spread of high-yielding varieties
of bajra and maize and fertilizer consumption.
For examp.e, some of the highest yield of maize
in all-India trials are obtained in the Kulu Valley
of Himachal Pradesh but if more maize is to be
grown in this area, there has to be more roof
atea in the houses, since this is where maize is
dried!

Future Strategy

Scientists like Dr. P. V. Sukhatme of
F.A.Q. and Dr. C. Gopalan cf the National
Institute of Nutrition have shown that
the growing problems of protein-calorie mal-
nutrition in India, particularly among children,
can be solved only by producing more and chea-
per food. This is because in cereal-based diets,
under-nutrition is generally the mother of mal-
nutrition and under-nutrition in turn is at pre-
sent largely due to inadequate purchasing power
arising from poor opportunities for productive
employment. This situation leads us to ask
what the next phasz in the evolution of our agri-
cultural strategy should be. In my view, the
next phase should consist of a blend of a national
euphenic policy and agricultural development
designed for more jobs and income. Euphenics
implies working for good and healthy individuals
and a national euphenic policy should include
attention to the nutrition of pregnant and lactat-
ing mothers and infants, extension of heaith-care

facilities in villages and promotion of intercaste
and inter-state marriages as a means of getting
the maximum benefit from the genetic potential
in the country (an example of this is the smalj
recent programme initiated in Tamil Nadu to
foster inter-caste marriages).

A policy of agricultural development for more
jobs and income has be to based on (a) increasing
the efficiency of farming in irrigated areas parti-
cularly through integrated pest control measures
and better water management systems, (b)
development and introduction of ecology-cum-
economics based crop cafeterias in both irrigated
and rain-fed regions from which the farmer can
choose the crop combination which is best
suited for his capacity to mobilize inputs,
and market and seasonal conditions, (c) greater
attention to harvesting, threshing, storage, mar-
keting and pricing and {d) detailed attention both
to factors which can promote employment and
those which are likely to decrease the employ-
ment potential of agriculture due to developments
in other fields of technology. I shall conclude this
article with two examples to illustrate the last
point which involves dovetailing of research and
development policy with perspective planning.

The areas characterised by the “Wheat revolut-
ion”’, now face a temporary labour shortage dur-
ing harvesttime. Two ways are open to meet the
situation:mechanisation of harvesting or planned
seasonal migration of labour from neighbouring



392

AGRICULTURAL PRODUCTIVITY

TABLE 3
Area under High-Yielding of Rice and Wheat in some States during 1969-70 (area in thousand hectares)
State RICE WHEAT
Total area Area under HY.V. Total area  Area under
H Y.V.
West Bengal 5,015 459 240 174
Andhra Pradesh 3,300 522 -— @
Tamil Nadu 2,695 1,142 e s
QOrissa 4,506 170 — -
Bihar 5,492 324 1,145 437
Uttar Pradesh 4,533 561 5,378 1,640
Madhya Pradesh 4,310 209 3,176 150
Mysore 1,106 121 — —
Assam 2,243 101 — —
Maharashtra 1,392 185 865 152
Kerala 872 239 - —
Punjab — — 2,162 1,418
Harvana —_ —_ 1,017 440
Rajasthan — _ 1,254 288
All-India 37,680 4,342 16,626 4,910
Source: P. Kumar, Margin, 3 (4), 1971

dry farming regions, For example, it has been
calculated by an expert that to harvest 1.5 million
hectares of wheat and barley, either an adequate
number of combinesor 5),000tractorsand wagons
capable of moving 150,000 unemployed labourers
can be purchased. The advantages of the latter
step need hardly be enunciated, since it will not
only provide employment but also expose the
migrating labour to the secret of good crops,
and in addition will also provide tractors for
other agricultural purposes.

An example of the potential threat to em-
ployment in the future in dry farming regions
1s the possibility of displacement of cotton by
synthetic fibres endowed with easy-care proper-

ties. For example, in Brazil, 2 major cotton
growing country, cotton consumption increased
by only 30,000 bales during 1961-70, while man-
made fibres increased by 210,600 bales during
the same period. Production and processing of
cotton are both labour-intensive and remunera-
tive. What will be the fate of some of our dry
farming regions producing cotton, if a similar
development takes place? The research answer
to this problem is tc quickly breed varieties of
cotton which respond well to physical and che-
mical processing methods which can confer on
them the easy-care traits characteristic of poly-
ester, nylon and polynosic rayon fibres. The
soponer we start thinking on such lines, the greater
is the possibility of the predictions of Paddock
Brothers proving false. 0

In order that people may be hapj)y in their work, these three thinps are

needed $
must have a sense of success in it.

They must be fit for it, they must not do teo muoch of it

And they

— John Ruskin



An Approach
to

Total Marketing Concept

KN Sapru*

The fast-changing technology today poses a challenge to marketing experts to think in terms of
long range planning. The total marketing concept encompasses planning, organising and carrying ot
of all marketing functions and activities in moving a preduction or service to consumer at most econo-
mic cost. For successful marketing, all ingredients of the marketing mix as well as those of adminis-

trative mix must match each other at any point of time.

The author discusses the essential compo-

nents of a comprehensive marketing plan incorporating the objectives and the action plan to achieve

them.

MARKETING today in a very rapidly advancing

and changing world has bscome a vitally
important function within an organisation. The
organisations’ retention of profits for expansion
or diversification and its survival in a rapidly
changing and exceedingly competitive economy
are inevitably related to the satisfaction of con-
sumzr wants and needs, the “Liquidity Prefer-
ence’’ as Lord Keynes had put it a few years ago.
The obsolescense rate of technology in today’s
world poses a challenge to the marketing specia-
lists, not only to visualise the near future, but
also plan for several years ahead for the changing
consumer demands.

The diagram on next page illustrates the
concept of the “Three Dimensional Grid” or
Box applicable to marketing. The marketing
mix forms the vertical arm, the administrative
mix the horizontal arm and the time factor is the
third arm:

¢ Chairman, Mational Small Industries Corporation,
New Delhi. ’

The total marketing concept is the composite
planning, organising and carrying out of all
marketing functions and activities involved in
moving a production or service to the user with
a profitable volume at minimum expense. It is
orientated towards the needs of the users on a
national basis,

For successful marketing, every one of the
ingredients of the marketing mix and those
among the administrative mix should properly
match each other at any point of time. With the
passage of time, changes, both external and
internal, are bound to take place. These have
got to be taken notice of and perhaps even anti-
cipated in advance so that the planning relating
to the marketing mix and administrative mix
can be done in advance and implemented in time,

Let us now briefly see what is meant by these
elements of the grid. Policies and procedures
relating to each of these elements must be clearly
enumerated before embarking upon the formula-
tion of any plan.



394

TIME

MARKETING MIX

APPROACH TO TOTAL MARKETING

PRODUCT

PRICING

PACKAGING

DISTRIBUTION

PERSONAL SELLING

ADVERTISING

PROMOTION

STAFF

COORDINATION

OBJECTIVES

ORGANISATION

ADMINISTRATIVE MIX

Marketing Mix Elements
1. Product Plgnning:

(a) Product lines available in respect of
qualities, specifications, designs, etc,

(b) Markets available: to whom, where,
when and in what quality.

{c) New Product Policy—research and
development programme envisaged.

(d) Branding possibilities:
() Selection of trade marks.

(ii) Brand Policy—individualised or
family brand.

(iii) Sale under private Iabel or un-
branded,

/
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2. Pricing:

(a) Price level.

(b) Specific prices to adopt (rounded, odd,
even)

(c) Price policy of product, e.g., one price
or varying price, price maintenance, list
price, etc.

(d) Profit margins to adopt for Company;
for the distributive trade.

3. Packaging:

(a) Identification of packaging and label-
ling methods,

(b) Display requirements.
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4. Pihysical Distribution;

{a) Channels to use between manufacturer
and consumer.

(b) Selectivity policy between dealers, distri-
butors, whole-salers and retailers.

() Sales efforts to gain co-operation of the
trade,

(d} Physical handling:

(1) Warehousing,
(i) Transportation,

(i) Tnventories.
5. Personal Selling:

(a) Emphasis on personal selling and the
methods to be emploved in:

(i) Manufacturers organisation,

(i) Distributive channels.
6. Advertising:
(a)

Available funds or proportionate burden
of turnover, to be placed on advertising.

Product image desirability.

{b)
(¢) Corporate image desirability.

(d) Mix and types of media of advertising:
selection for the trade; for consumers

or populace.
7. Promotions:

(a) Burden tobe placed on special selling
plans or devices directed at or through
the trade.

(b) Form of these devices for consumer
promotion, for trade promotions.
Administrative Mix Elements

1. Objectives mean the targets of manage-
ments. The improved performance to which a
marketing function or individual is committed
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over a planned period. They may be clearly
defined or be implied in mahagement’s
behaviour; may be specific or general in nature.

2. Organisation is the way, the management
work is delineated into tasks for individuals.

3. Staff—the men assigned with these tasks.

4. Coordination—interrelation of tasks to
achieve managements’ purpose.

5. Motivation—the devices designed to get
the best from individuals.

6. Development—the training methods, for-
mal or informal used for building up the ability
of individuals to manage.

7. Measuremeni—the collection by personal
observation, statistically or by accounting
methods, data on performance of individuals or
groups in achieving the corporate purpose.

8. Control—the use of measurement data
for progress and performance appraisal.

Time Variable

Having identified these elements we now set
about planning i.e. looking ahead into the future
(time variable) and thinking how each will
behave. Planning may be implicitly in manage-
ments’ mind or explicitly expressed on paper.
The plan period varies and it is putting these
plans into practise that we start implementing
the scheme.

Tt is impossible to generalise on what specific
points company’s plans should be built. No two
companies face exactly the same problems or
opportunities. But there are four elements
around which any company can build what may
be called a comprehensive plan that will lead to
the benefits just discussed. These four elements
are:

1. an appraisal of the company’s or product’s
strengths and weaknesses in the market
place;

2. a definition of the assumptions on which
the company’s plans have been based;

3. a statement of the goals sought; and
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4. a list of the major programmes to be
employed in achieving the goals.

Knowing the variable elements and then the
process of sctting objectives, developing plans
of action to achieve the objectives, organising to
put the plans into action and controlling and
reappraising to determine whether or not the
objectives, the plan and the organisation are
warking properly and in the right direction is a
direct consequence of an understanding of this
concept.

The marketing concept is thus the combina-
tion of three principal activities:

(a) A factual marketing plan.

(b) A functional organisational structure.

(¢) A professionally-managed operation.

The Marketing Plan

Two essential rules should be followed by the
assigned individual when creating a Marketing
Plan, These are:

I—Establish objectives.

II-—Dectermine how these objectives are to be
achieved.

Serting Marketing Objectives:

‘When creating his Marketing Plan, the
assigned individual should decide upon a number
of definite objectives for inclusion. All objec-
tives must be realistic and require a detailed
action plan, showing, where, how, when and by
whom, they are to be achieved. As examples,
some of the objectives for selection are given
under:

1. Profitability:

{a) as 9% improvement of previous perfor-
mance in any form,

(%)
(c) as ratio of expenditure, etc.

as % of sales.

APPROACH TO TOTAL MARKETING

2. Sales Volume:

{a) in unit or cash volume.

(b} as 9 improvement over previous per-
formance.

(¢} by product group,
(d) by geographical area, ete.

3. Market Standing

(a) as share of market.
(b)
(c) by amount of field representation.
(d)
{¢) as number of customers in being.

(f) by % reduction of customer debts,

by product quality or leadership.

as a price target.

(g) as increase in stock turnover figure.
(h)

4. Productivity:

as some form of marketing effectiveness.

{a) as sales per output of unit, branch office,
sales team, period of time.

(b)

as sales per salesman, orders per sales
call, calls per sale etc.

5. Innovation:

(a) by establishment of better methods of
marketing.

()
{c) new customer services.
(d)

{e) Dbetter organisation.

new pricing structure and systems.

more effective distribution.

Action Plans

For each objective, an Action Plan should
be made out. This presents the current situation
with certain assumptions and a course of action
to be followed in each case as well as answering
the questions—When? Where? How? By
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Action Plan No. 1
To achieve Objective No. Lo, R
item No. Situation & Assumption Action to be taken When?
L. 15 1% O OR o T — 13
e L e
2, 211 2.3 i,

Whom? A number of Action plans linked
together form the basis of the Mrketing Plan.
A typical Action Plan format would be:

Reviewing Performance:

Once the various Action Planshave beensetin
motion at the commencement of the planned
period provided by the Marketing Plan, they
should be regularly reviewed to ensure that
“performance meets Plan’”. If it does not, further
action should be taken in line with the review
on next page.

Approach to Successful Planning :

So far, we have given a broad outline of the
Plan in its formulative stage. Let us now examine
the process of its formation, scope evaluation,
organising for the job, implementation and the
practical difficulties encountered in various
situations. Three benefits arising from a well-
conceived formal marketing plan are:

1. improved internal coordination and
communication;

2. disciplined thinking on the part of
planners which comes about by putting
on paper any ideas.

3. A guidebook to refer back for decisions
and to measure progress.

Marketing management consists of those
activities which have to do with implementing
the marketing concept. The operations of the
marketing group are concerned primarily with
identifying and servicing markets. This, in turn,
involves performing such essential activities as
specifying what products withwhat attributes are

wanted by what group of eonsumers, making
decisions as to what prices to charge, selecting
and managing channel systems, and managing
the firm’s promotion effort (the sales price and
advertising).

The primary task of marketing management
is to understand the wants and needs of consum-
ers—now and in the future. This ties to the
definition of the firm’s objectives which—both
from a societal and aprofit point of view—should
constst of developing new and wanted products
and effecting product improvemenis which
contrast to that which seeks growth and profits
from initiation or advertising expenditures which
are designed to generate psychological product
differences when none in fact exists.

Objective

Since objectives centre around the wants and
needs of the market. it isessential for theadminis-
trator to have an understanding of the culture,
social customs and the life style of the people who
comprise the potential market for his products.
An appreciation of the organisation’s strengths
and weaknesses and a complete understanding of
its rationale of existence is a must. Without
being specific in its consumer orientation, Indian
management inevitably falls back on vague, over-
generalised definitions of consumer groups and
their wants and needs with the result that the
plans for research and development, product
and product line, pricing, channels of distri-
bution, personal selling and advertising are
haphazard and poorly coordinated.

(a) Generic Use:

_ The starting point in setting objectives deals
with the concept of generic use. Indian companies
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must realise that they are not selling mere pro-
ducts, but rather the functions which these
products can serve in satisfying a customer’s
needs. Phrased in these terms, companies
sell nutrition, energy, comfort, self-expression

and intellectual development rather than biscuits
oil, foam rubber, pens and textbooks. There is
flexibility in this concept since the needs can be
met by several other products., This means
that objectives can be interpreted in  different
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ways by a competing company. Thus, a logical
starting point would be to take present products
and opposite each one state the end use(s) to
which the product can be applied and the basic
needs that the end use is attempting to satisfy.

Objectives have consequences. Emphasison
one aspect or another of the above will turn the
company's activities in different directions,

(b)Y Consumption Systems:

Each product is part of some consumption
system. This means that product is but one part
of a set of inter-related parts. The totality of a
system—which exists to satisfy some basic need
—is such that one cannot understand any of the
partswithoutcomprehending the aspectof whole-
ness. It may be helpful to regard a consumption
system as a series of steps which embrace one
or more products plus certain different actions
by the consumer relative to solving a problem.
This “‘solving of a problem™ or goal directedness
is critical, since a failure to undsrstand the nature
of the goal and the standards set by the consumer
to determine the expertise with which the goals
are accomplished will inevitably result in a mis-
understanding of the systems and its operating
rationale. Typically, there are a constellation
of goals; for example, a housewife likes to pre-
pare mealsto show that she is a dutiful housewife,
to show her family that she locks after them,
loves them, preserves them and so on. Systems
vary substantially by social class groups.

It may be useful at this point to think of the
consumer as operating 4 manufacturing process
by which some end-product emerges. This would
mean, of course, that a variety of systems would
be in operation at any one time and that they
would have some degree of relationship. It is
important for the seller to go far enough in this
thinking to relate one consumption system to any
wider systems which have an important effect
on the operation of the system in which he has an
immediate interest. It is important to keep in
mind that it is not only a consumer’s viewpoint
but thereare other viewpoeints which do interact;
for example, the viewpoints of other members
of the household, the viewpoint of the purcha-
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The total marketing concept
encompasses planning, organising
and carrying out of all
marketing functions and
activities in moving a production
or service to consumer at

most economic cost.

sing agent, company engincer coupled with the
viewpointofthe seller as interpreted by the buyer.

We can take, for example, the consumption-
system involved in the use of a rain coat. Such
steps are involved as removing the production
from storage, transporting it to the place of use,
putting it on removing, making it ready for
storage (removing dust, drying etc.) and return-
ing it to storage. Clearly the shape, size, colour,
durability, protective features (against light dust,
rain etc.) and so on can only be determined after
a thorough study of the consumption systems in-
volved. Knowledge of the consumption system
will tell the seller that the consumer is acting in
an orderly or purposeful way, according to his
or her likes; that there are a series of inter-
related steps whichrequire decision-making based
on knowledge, expectations, standards, and
compatibility. The developing economies too
freguently are prone to “borrow™ products for
local manufacture, which have been developed
for use in consumptive systems which are in use
in the more-affluent nations. Unfortunately,
India is no exception to this fact, This means,
of course, that scarce resources are committed
to the production of items which do not readily
fitin the Indian scene. The status derived from
the use of **foreign®” products frequently operates
to “‘cover up”’ the mistake.



Productivity in Marketing

Dr Rustom S Davar*

Today when we talk about
production, and how costs can be

productivity, we generally think in terms of manufacturing or
kept down or reduced to make our production activity less costly.

However, one rarely talks about productivity in marketing in the Indian context. This is under-

standable in view of the
which has resulted in a lack
in recent times that the

prevalence of the seller’s market in most commodities for a lon_g time
of appreciation of the importance of marketing activities. It is only
inflationary pressures and the rccessionary trends, combined with the

areater sophistication of customers, have forced some of our businessmen to become aware of

the need for a more

professional approach in marketing. Some of our products have already

entered the buyers’ market and the manufacturers concerned were suddenly faced with the

problem of becoming marketing-oriented.
introduce for the first time, their advertising.

Their response was to increase, and in some cases
In view of their uninitiation for so many vears in

arganising marketing activities, the results can be described as amusing if we shut our eyes to
the wastage involved through lack of productivity of their efforts.

MARKETING is no doubt challenging and

exciting as the solution of marketing prob-
lems requires insight, experience and analytical
abilities. The marketing manager has to blend
a number of elements such as product planning,
arranging effective distribution channels, pro-
moting the product effectively, and arriving at
the optimum pricing strategy. This he has to
do whilst bearing in mind the interdisciplinary
horizons in marketing. For optimum market-
ing. he must be aware of the useful contributions
of social scientists such as psychologists, sociolo-
gists, authropologists, economists, mathematici-
ans and statisticians. Is it any wonder that busi-
nessmen in [ndia have fought shy of increasing
their marketing activities? They have, therefore,
often argued with themselves that systematic
marketing can be important only in a developed
economy such as that of the United States of
America. However, if we consider the aspect of
productivity as applied to marketing and think
In terms of optimising the use of the available
resources, the importance of the strategic role
which marketing can play in our economy will

*Principal, Davar's College of Commerce, Bombay.

become obvious. Let us therefore try to under-
stand more clearly the meanings of the words
“productivity” and “marketing”.

Productivity and Marketing

The word productivity is generally explained
with the help of words such as ““inputs™, “outputs”
and *‘ratio”. Let us look at it in a simple way.
What we are really talking about is the securing
of maximum results from the minimum of effort.
If a company can produce better results from its
marketing activities than another which employs
the same amount of resources, we would say that
the former was more productive or that there was
higher productivity in its marketing operations.
Therefore marketing management can be de-
fined, from the angle of productivity, as

*‘the process of ascertaining consumer needs,
converting them into products or services,
then moving the product or service to the final
consumers or users to satisfy such needs and
wants of specific customer segment or seg-
ments with emphasis on profitability ensuring
the optimum use of the resources available
to the organisation®.
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Apart from consumer-orientation, this definition
emphasises two important aspects, namely (1)
profitability and (2) the optimum use of available
resources. Now let us talk more specifically
about certain facets of marketing in terms of
productivity.

Size of Market

In India 2 common phenomenon seems to
be that everyone wants an “‘all-India”” market.
Whilst large organisations such as Hindustan
Levers, Union Carbide and Tatas should think
in such terms, is it appropriate for smali organi-
sations to do so?7 Have we not come across
examples of small manufacturers of torches com-
peting on an all-India basis with Eveready and
Jeep Torches which together control about 80
per cent of the market in india? Would it not
be better for such small organisations to think
in terms of smaller market segments, smaller
market areas and try to make an impact in such
smaller segment, with the help of their sma-
ller sales force and marketing budget, than to
dissipate their energy on an all-India basis ?
After developing such a small area and accum-
ulating more resources through profitability of
such operations, the small organisation can then
think in terms of another small segment for
extending its activities, In this way small
organisations can, over a period of time, butld
up an al-India market. Concentration of
their limited resources on limited areas whould
result in greater productivity of their marketing
operations. Even in case of large organisations,
experienced marketing men know that very often
say about 80 per cent of their sales are generated
from only 20 per cent of their customers. Would
it not be better for them to concentrate more
on this 20 per cent than to incur a disproportion-
ate expense in satisfying the remaining 80 per-
cent? Of course, a note of caution here is in
order. Too much reliance on too few customers
can be dangerous as was evident in the recent
recession where industries who relied heavily
on Government orders were naturally hit the
hardest. However, a careful pruning of the
customers in terms of productivity, i. e., getting
the maximum results from the miniumum of
effort, could reduce the number of customers
towards whom the marketing effort is directed
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particularly in case of industrial products.
Productivity of Advertising

In India, the extent of advertising has in-
creased in recent years. This is all for the good
as advertising is an important education medium
and can help considerably in increasing the
standard of living in our country. However,
in view of our limited resources, the question
of productivity or effectiveness of the advertis-
ing becomes of great importance in the Indian
context. At times we come across advertise-
ments depicting seminude women wearing
men’s shirts, However *‘sexy’” the woman in
the advertisement, is this the right type of adver-
tising from the viewpoint not of morality but
even effectiveness? We come across many
advertisements which certainly have “‘attention
value” in this sense. A limited research was
done in this behalf by the author by asking
groups of persons whether they remembered
such an advertisesment. The answer was im-
mediately “‘yes”. When they were asked further
as to the product being advertised, some did not
know, whilst others identified that a shirt was
being advertised but very few, if any, knew the
brand name of the product or the company
which had placed this advertisement. Does this
not constitute a waste in advertising? Are
these companies just trying to sell shirts or is
their objective to sell shirts manufactured by
them ? Are they thinking in terrus of increas-
ing the primary demand or selective demand for
their own product ?

Let us take another example, this time in
terms of the advertising theme. The Tea Council
was naturally worried as tea was not a popular
drink in U.S.A. Coffee is the popular beverage
there. A research was conducted and it was
found that Americans associated tea with “forei-
gners (Britishers primarily), women and sisses’’.
They thought of tea as being *‘good for the sick,
nervous, depressed, feminine type of people™.
Is this surprising in view of the slogan used for
many years by the Tea Council to promote the
sale of tea ? The slogan was: “Tired ? Nervous?
Try Tea”. The slogan thus reinforced this image
in the minds of the Americans that tea was
for nervous and sick people. As a result
of this survey the Tea Council changed its
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approach, the new slogan being “Drink it
Hefty, Hot and Hearty: Take Tea and See’.

A lot of money can be wasted in advertising
unless the advertisement is drafted properly and
incorporates an appropriate theme. S:lling
is psychological and a need-oriented approach
isessential. For example, if we are selling tooth-
paste, are we supplying the “need for insurance”
against one’s own self-neglet, i. e. appealing to
“pzople who cannot brush after every meal”?
As against this, is our objective to offer a “*bene-
fit of social acceptance” with the advertising
theme “*Cleans your breath, while it cleans your
teeth™ ? Or are we trying to supply the “need for
a medicine” and offering a benefit in the form of
“Fewer cavities 7’ Unless we analyse our market-
ting strategy in depth in terms of our customer,
our marketing efforts are not likely to be suf-
ficiently productive,

Productivity and Product Life Cycle

Productivity of the promotional effort is also
related to the position of the product in its life
cycle, i.e. whether it is a new product or a mature
product or a saturated product. Generally a
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product passes through certain stages during its
life span, namely, innovation, growth, maturity
and obsolescence, as indicated in Figure 1.

The reasoning is that when a new product is
introduced, it takes some time before it takes off.
Thus at this stage the sales response to the pro-
motional effort is low as potential purchasers
have yet to learn about the new product, assess
its value to them and be convinced that they
should purchase the product. As consumer
acceptance is secured, the growth stage is reached
and sales increase faster inproportion to the pro-
motional effort. This is followed by the period
of maturity and ultimately a saturation phase is
reached as more competitors have entered the
market. If proper steps are not taken at this
stage, the obsolescence stage is likely to follow.
Apart from evaluating the obsolescence stage
in terms of productivity, the marketing manager
and all those concerned with profitability of the
operations would do well to ask other relevant
questions. For example, in case of the inno-
vation stage or in connection with new products,
one must be convinced that the long term sales
and profit possibility support the decision to
incur the heavy initial expenditure for the pro-
motional effort as the productivity of such effort
will be low in this period. In case of mature
products, awareness of which are the mature
products of the company would enable the
organisation to apply appropriate promotional
efforts on such products which result in subs-
tantial sales response or more productive pro-
motional effort. In case of saturated products,
it is well worth asking whether the extra effort
to sustain that product is justified in terms of
future expectations or whether it is time to
eliminate such a marginal product requiring less
productive promotional effort.

Productivity vs. Costs

To most managers in India, productivity
consciousness seems to be synonymous with
the expression *“‘cost consciousness”. For ex-
ample, the typical production-oriented manager
may think in terms of reducing costs which might
result in restricting the output.  Despite avail-
ability of resources, he may concentrate more on
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minimising costs by saving in materials, avoid-
ing waste, etc. in his desire to secure high
profit per unit of sale. Whilst watching over
costs and trying to reduce them is an important
aspect of productivity and profitability, it can
result in overlooking of better opportunities
which might be available in a situation but
can be secured by increasing costs such as promo-
tional costand thereby increasing production and
perhaps ultimately thereby decreasing the unit
production cost of that article. In case of
many products, markets are expanding in
India and the resources required for production
are also available. In such a situation, the price
factor becomes an important consideration. In
case of a product with a relatively price elastic
demand, it may be wiser to fix the price as low
aspossible, thereby increase the demand and sales
and even with a lower margin of profit secure
higher profits in the aggregate. Figure 2 indi-
cates the break-even at different prices of a hy-
pothetical product incorporating the estimated
demands. D,, D,. and Dy represent the total
revenue likely to be generated in terms of esti-
mated demand for prices Rs. 100, 80 and 60 res-
pectively. The graph indicates that Dy generates
the best profits as the vertical distance is greatest
in case of this price between the respective sales
revenue line and the total cost line. Thus pro-
ductivity or profitability is greatest at price
Rs.80 when compared with either price Rs. 60 or
price Rs. 100. This emphasises the importance of
the “‘right price” concept. As the question of
demands at varicus prices were considered in
arriving at Dy, D, and Dy, this method also took
into consideration the psychological and other
variables involved in a pricing situation.

Productivity of Distribution Strategy

Let us now shift from Promotional Strategy
to the distribution aspect. How many marketing
managers in [ndia have really tried to evaluate
th= productivity or effectiveness of their distri-
bution system? There are methods available,
such as the rate of return analysis, the break-even
analysis, and comparison against standards.
For example, the rate of return can be calculated
by dividing the profits in terms of the cost of the
particular distribution channel involved, the for-
mula being:

o Quantity

Fig. 2

Break-even at different prices incorporating
the estimated demands

§—C

R=
C
where R=the Rate of return,
S==the estimated Sales of a particular
channel,
and C=the estimated Cost of that channel.
Allotherfactorsbeing equal, the channel with the
higher rate of return would be preferred. In
cases where we can presume that both the chan-
nelsunder considerationare capable of producing
the same sales, a break-even analysis would indi-
cate the ““point of indifference’”. This is depicted
in Figure 3.

In the graph it will be noticed that the fixed
costs are higher in case of one’s own sales force
and the rate of commission would be lower than
when using an outside sales agency. Q 1is the
point of indifference. Such an analysis would
indicate that, in terms of costs or productivity,
one method is better than the other depending on
the level of sales we are visualising. Of course
there are other non-quantitative variables which
must be borne in mind. For example, the sales
force naturally has its advantages. However,
the emphasis is not on what technique weuse, but
whether such an evaluation is done from time to
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time to ascertain the productivity of the opera-
tions.
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Break-even Analvsis
Conclusion

In this way, each activity forming part of the
marketing mix can be analysed in terms of pro-
ductivity. For this analysis. pertinent questions
siould be asked. Are we aiming at the right
customer segments ?  Are we wasting marketing
effort on relatively unproductive customers or
markets? Is our promotional effort a-~d dis-
tribution strategy productive? Can we change
our packing material to reduce costs without

affecting efficiency? Do we select our marketing
personnel on the basis of merit or other ex-
traneous considerations? Can we secure the
same sales and profits by lowering marketing
costs? Can we secure higher sales and profit
at the same marketing costs? Can we secure
higher sales and profits proportionately greater
than the increase in marketing costs? Can we
obtain lower sales with reduction in profits pro-
portionatelyless than thereduction in our market-
ing costs ? Answers to these and similar questions
can result in highlighting areas in which greater
productivity can be secured through improve-
ments in our marketing strategy. Such an
analysis may result in better selection, train-
ing and motivation of our salesmen and sales
supervisors. The result could be improved
siles promotions and introduction of advertising
ihat sells our products or services. Such a
productivity analysis could generate the intro-
duction of new profitable products or the elimi-
nation of unprofitable products and customers.
The change in distribution strategy highlighted
by such an evaluation may suggest the use of
moere productive distribution channels. There
are infinite possibilities. If such a productivity
analysis were constantly pursued by our organi-
sations in India, whether they be large or
small, our economy would get a contributory
boost and the result could well be a higher
standard of living for all of us. O

New Products’ Success and Failure

What about all those sophisticated procedures we keep hearing about for minimizing

new-product failures! They don’t seem to be working very well.

Or are they! They may

be working very well and we're simply looking at the wrong side of tha coin, so to speak.
For if 60 per cent of new products fail in test market, 40 per cent succeed.

And it may guess that the 40 per cent success rate belongs predominantly to a relatively
small group of manufacturers who do indeed have a regimen and science governing the
development of new products and new-product marketing planning.

—Donald A, Wells, Printers’ Ink, Yol. 291 (August 27, 1965),



Interaction Process :

Small Group Behaviour
A Case Study

Dr Narendra K Sethi*

This study is divided in the following three sections: Section 1 (Interaction Process—Small Group
Behaviour) infroduces the subject of research, significance of the small group entity, and re views per-
tinent literature in the field. Section IF {Theory of Smal]l Group Behaviour) presents a personal
theoretical schemata of a small group in terms of its structure, creation, composition, membership,
teadership styles, business, selection of leader, entrance criterion, variables needed for effectiveness,

and possible signs of conflict.

Section TIT (Case Study of Small Group Behaviour) illustrates the

foregoing concepts by the use of a hypothetical case study drawn from an academic envirenment.

I—INTERACTION PROCESS —
GROUP BEHAVIOUR

SMALL

THE work group can be thought of as the
smallest unit of any formal social organi-
sation. Despite its small size, however, it is
vital to the effactiveness of ths entire society.
There are probably few organisational problems
from which work group structure and dynamics
can be excluded from consideration.

The individual’s most immediate and mean-
ingful experience of work is obtained through
his work group and his work associates. The
larger organisation is encumbered by indirection,
but membership in the work group contributes
directly to the shaping of attitudes and
behaviour toward the complete concept of work.

Interaction is the process of mutual influence
batween both the organization and environ-
mental mix. It is capable of assuming the fol-
lowing three directions : N

» Professor and Chairman, Department of Management,
§t. John's University, New York.

1. The Eguilibrium Direction : In this
direction, the interaction resuits in the establish-
ment of a minimal level of behaviour, narrowly
defined within limits of disturbance.

2. The Homeostatic Direction In this
direction, the interaction results in the establish-
mznt of a high level within ever-present environ-
mental conditions threatening to reduce it.

3. The Adoptive System Direction : In
this direction, the interaction results in the es-
tablishment of a variable level depending upon
the environmental variety.

The purpose of this section is to comment
upon the rationale of small groups, the need to
study their behaviour, the structural differences
between small groups and individuals, group
norms, small group research and its application
in the modern business environment. Existing
theories and models of small group behaviour
are discussed in this section.

Why Study Small Group Behaviour?

The study of small group behavicur focuses
on the most persistent and probably the oldest
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form of social organisation known to man.
Civilizations, governments, and institutions are
transient but the smali group has remained the
most persistent form of social organisation. It
18 said that, ““Tts survival affirms that small
groups satisfy important human needs which
no other form of organisation can supply.”

Although the small group is a tenet of society
and persists despite the variety of institutions
in the large social structure, it is also true that
the effectiveness of large-scale organisation de-
pends, in large measure, on the development of
effective small groups. These groups should
build their own cohesion and continually resolve
internal problems. They must also maintain a
positive identification with other groups and with
the parent organisation. The fact that small
groups satisfy important human needs assures
their survival as an organizational form. This
does not, however, assure the development of
effective groups and consequently effective or-
ganisations in the larger societal institutions.
Tt is here that administrators face an important
challenge.

Any formal organisation creates, with some
degree of consciousness, many small groups.
“The svstemn of interlocking and overlapping
aroup structures is the very essence of organisa-
ttons such as business.”® Each group has a
function in the effectiveness of the overall orga-
nisation. Viewing organisations as a svstem of
group relationships immediately poses impor-
tant questions for continuity and effectiveness.
What are the conditions besides spontaneous
tendencies for the development of group cohe-
sion? By what processes are mambers selected
for inclusion 1n the group? How do groups
‘nfluence the attitudes and actions of their mem-
bors? How do groups maintain relationships
with othor groups? Why do groups sometimes
develop internal cohesion but at the cost of
antagonistic relationships with other groups and
the overzll organisation? Is openness supported
and valued in the group?  Is there a high degree
of trust among group members? What are the

1Abraham Zaleznik and David Moment, The Dyna-
mics of Inter-personal Behavior, New York: John Wiley
and Sons, 1964, P. 4,

3bid.
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different roles of group members? How is con-
flict within the group resolved?

Many other similar issues could be consi-
dered, but this list conveys the nature of the
alternative choices that must be made. With our
present knowledge, it is impossible to indicate
right or wrong answers to these questions, though
a high proportion of the literature on groups
appears to lean toward openness, cohesiveness
and democracy in the group behaviour.”® The
best way to answer these questions is to examine
the findings being expounded in the descriptive
research on the subject.

Group Versus Independent Individuvals

Why do people form groups in the first place ?
Do they contribute or detract from productivity ?
According to recent research, the answer depends
on two considerations: (1) the nature of the
problem to be solved and (2) the characteristics
of the members of the groupt A few illus-
trative examples are the following :

1, If the group consists of members with
equali skills performing a single task, group in-
teraction can slow production.

2. If one member is more skilled than the
others, the group may be more productive than
independent individuals because of the guidance
of the skilled opera.or.

3. If the task is so complex that the group
members do not recognize that some solutions
are more difficult than others, confusion may
result. If the skilled operators can demon-
strate the correctness of expert solutions, pro-
ductivity will increase: if not, there will be con-
flict.

4. Tf the task is one of reaching a decision
or solving a problem, rather than direct produc-
tion, group effort has advantages as well as limi-
tations. Th= pooling of ideas of members will

"W, Warren Haynes and Joseph L: Management:
Analysis, Concepts and Cases, Englewood Cliffs, N, J,
Prentice-Hall, Inc., 1969, P. 1:0

4The four summaries of research most directly infl-
wencing this discussion are: (1) George C. Hamans
The Human Group; (2} Josephine Klein, The Study
of Group; (3) Herbert Banner, Group Dynamics;
Principles and Applications; and (4) Harold J Leavitt,
Managerial Psychology.
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solve problems that might have been difficult.
The members will have a sense of participation
and may be more willing to carry out the result-
ing decision. Nevertheless, groups consume
time and tend to stress conformity rather than
originality.

There are no simple axioms on the superio-
rity of group endeavour. The management pro-
blam is the determination of the task at hand
for which group endeavour will, in fact, carry
benefits exceeding the costs.

Group Norms and Cohesiveness

Small groups are more than structured colle-
ctions of individuais. To use a favourite ex-
pression of sociologists, group members interact
with each other. Different patterns of inter-
action will influence the behaviour of the group.
“One of the clearest illustrations of this poiat,
supported by one research study after another,
is that groups tend to cstablish norms (zoals,
rules of behaviour, concepts of right and wrong)
which have an impact on individual attitudes
and output.”® Whether we like it or not,
most moambers act and decidein_terms of
the ideas of otheis in the group. There is a
considerable tendency to conform to an estimate
of the group average, though this may be offset
by a dasire to dsmonstraic skill or to impress
supervisors. Individuals may strive for success,
but determination of what success is will be hea-
vily influenced by the attitudes of the group.

Members who do not conform to group
standards may bz classified as idiosyncratic.
No doubt, some small groups are more tolerant
of eccentrics than others, but the pressure
to conform is very intense. The group thus
sets ths pace for the work; it influences the
level of aspiration toward which the individual

aims.

Some studies, specifically the work of Haynes,
suggest that increased intsraction among group
members fosters increased friendliness. “‘Un-
fortunately, casual observation raises doubts;

[
¢ Haynes, op.cit., P. 154,
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Some studies suggest that
increased interaction among
group members fosters

increased friendliness.

this question calls for further research. The
converse is more certain. If individuals like
each other, then the group will be more recohe-
sive and the groups norms more powerful. Tt
is true that interaction helps clarify misunder-
standings that arisc from ignorance. In a dis-
turbing situation in which the work is unplea-
sant or unrewarding, a person may turn on those
closest at hand.”

Despite the uncertainties concerning these
findings, there can be little doubt that group in-
teraction and group norms are of primary impor-
tance in determining the outcome of most Kinds
of activities. Managers may find it valuable to
examine the impact that groups have on morale
and productivity, provided that they are willing
to avoid snap judgments or dogmatic generalt-
sations in evaluating group processes.

Breakdown of Communication

Limitation or breakdown of communication
can have strong effects on group and individual
behaviour. Without communication, people
develop a distorted or biased view of what others
are doing, and their mistaken beliefs may result
in hostility. When people are split into groups
and communication breaks down among these
groups, the tendency toward hostility may be
stronger. If members of the group 1magine a
threat from the outside, they join the other mem-
bers in a defensive compact against the outsiders.
Such defensiveness may lead to open conflict
or to its opposite, th: repression of illfecling.-
In either case, the effects on total productivity
and individual satisfaction may be negative.
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Work Environment

How do the various factors in the work
environment affect group behaviour? “The
two broad aspects of the envitonment which
affect group behaviour are: (a) the physical
environment, e. g., plant, equipment, layout, and
50 on, and (b} the psycho-social environment,
¢. 8., worker needs, reward systems, work group
structure, supervisory practices, work group
norms, worker roles and attitudes.”s

Generally speaking, ‘it has been found that it
takes rather drastic changes in physical variables
to produce a noticeable and reliable difference
in worker behaviour.”? Thus recent research
efforts dealing with the worker and his work sit-
uation have veered away from consideration of
the aspects of the physical environment, concen-
trating instead on the psycho-social environment
as a source of potentially useful discoveries re-
garding the correlates of work group behaviour.

Sezveral publications by Haire® March and
Simon,? Stodgill®, Whyte1! and Zaleznik1®,
have presented theoretical models of organiza-
tional behavior which emphasize the importance
of the interaction between psychological needs
of workers and the existing environmenta] con-
ditionsindetermining the work group behavioyr.
Typically, these models maintain that certain
conditions in the environment, e. 8., Wages are
corrclates of the behavior of the work group.

One should approach these research findings
on small groups with a critical attitude, The

*Readway Parker: “The Psychological Environment
and Work Group Behavior,” Personnel Administration,
September 8, 1905, P. 26,

*Ibid.

*Mason Haire, (Ed.) Modern Organization
New York: Johs Wiley and Sons, 1939.

*J.G. March and H.A. Simon, QOrganization New York:
Wiley and Sons, 1938,

LR M. Stodgill, Judividual Behaviour and Group Achie-
vemeni. New York: Oxford Press, 1939,

UW.F.Whyte, Money and Motivation, New York: Harper
and Row, 1953,

1A, Zaleznik, et al., The Motivation, Productivity and
Satisfaction of Workers, Boston, Mass.: Harvard
Universiiy, 1958,

Theory,
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following questions are particularly meaningful
in this context:

1. Are the research findings on experimental

groups applicable to more complex industrial
situations?

2. Are there implicit value judgments in-
volved in some of the small group studies ?

3. Have the extreme enthusiasts for Zroup

dynamics neglected the very tyranny of the
group?

4. Have soms writers neglected the creati-
vity of the individual outside of the group N2

Significance of Small Group Research for
Business
In spite of these criticisms, the progress in
the study of small groupsremains one of the most
impressive developments in the study of human
behaviourespecially asit concerns administrative
management.

If this evaiuation of small group research is
correct, management has two reasons for inter-
estinit., Oae reason is to keep up with researh
developments as they occur. The other reason
is to be fully aware of the unportance of small
groups in current business decisions. Upcer-
tainty about some of the present hypotheses
should not blind managers to the value of a view
point that is cognizant of groups. Human be-
ings are conditioned by group norms and pres-
sures. The manager who recognizes this fact
is more likely to consider probable group and
individual reactions in his decisions.

There is little doubt that attention to group
norms, to patterns of group lezdership, to
formal and informal organizations, and to the
impact of communication networks can contri.
bute to the effectiveness of management.
Managers will have to use careful Judgment
in separating the relevant generalisations from
the irrelevant, the tested from the untested

Haynes, op. cit., pp. 157-158,
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ways by & competing company. Thus, a logical
starting point would be to take present products
and opposite each one state the end use(s) to
which the product can be applied and the basic
needs that the end use is attempting to satisfy.

Objectives have consequences. Emphasis on
one aspect or another of the above will turn the
company's activities in different directions.

(b} Consumption Systems:

Each product is part of some consumption
system. This means that product is but one part
of a set of inter-related parts. The totality of a
system—which exists to satisfy some basic need
—is such that one cannot understand any of the
partswithout comprehending the aspectof whole-
ness. It may be helpful to regard a consumption
system as a series of steps which embrace one
or more products plus certain different actions
by the consumer relative to solving a problem.
This ““solving of a problem" or goal directedness
is critical, since a failure to undzrstand the nature
of the goal and the standards set by the consumer
to determine the expertise with which the goals
are accomplished will inevitably result in a mis-
understanding of the systems and its operating
rationale. Typically, there are a constellation
of goals; for example, a housewife likes to pre-
pare mealsto show that she is a dutiful housewife,
to show her family that she looks after them,
loves them, presetves them and so on. Systems
vary substantially by social class groups.

1t may be useful at this point to think of the
consumer as operating a manufacturing process
by which some end-product emerges. This would
mean, of course, that a variety of systems would
be in operation at any one time and that they
would have some degree of relationship. It is
important for the seller to go far enough in this
thinking to relate one consumption system to any
wider systems which have an important effect
on the operation of the system in which he has an
immediate interest. It is important to keep in
mind that it is not only a consumer’s viewpoint
but thereare other viewpeoints which do interact;
for example, the viewpoints of other members
of the household, the viewpoint of the purcha-
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The total marketing concept
encompasses planning, organising
and carrying out of all
marketing functions and
activities in moving a production
or service to consumer at

most economic cost.

sing agent, company engineer coupled with the
viewpointoftheseller as interpreted by the buyer.

We can take, for example, the consumption-
system involved in the use of a rain coat. Such
steps are involved as removing the production
from storage, transporting it to the place of use,
putting it on removing, making it ready for
storage {removing dust, drying etc.} and return-
ing it to storage, Clearly the shape, size, colour,
durability, protective features {(against light dust,
rain etc.) and so on can only be determined after
a thorough study of the consumption systems in-
volved. Knowledge of the consumption system
will tell the seller that the consumer is acting in
an orderly or purposeful way, according to his
or her likes; that there are a series of inter-
related steps whichrequire decision-making based
on knowledge, expectations, standards, and
compatibility. The developing economies too
frequently are prone to “‘borrow” products for
local manufacture, which have been developed
for use in consumptive systems which are in use
in the more-affluent nations. Unfortunately,
India is no exception to this fact, This means,
of course, that scarce resources are committed
to the production of items which do not readily
fit in the Indian scene.  The status derived from
the use of “foreign” products frequently operates
to ‘‘cover up'’ the mistake,
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After properly uaderstanding the corrective
steps required to be taken in a consumption
system, the seller can move to examine existing
products and measure their efficiency through
the eyes of the consumer. This typs of detailed
examination should provide an opportunity
for innovation to suit local consumption
systems. Because of the fact that most Indian
consumers have consumption systems which
are more primitive than corresponding systems
in operation in the more industrialised nations,
they are less demanding than more affluent
consumers. Adjusting to a harsh environment
is still the major problem of the bulk of the
population and simple products which can be
produced in large quantities to sell at a low
price is still to have effect than more complicated
products, which can only be used by a few with
any degree of expertise.

{c) Othzr Cousidzrations in Setting Objectives:

The notion that no firm can hope to sell to
the whole market is significant, While the idea of
market segmentation is vitally important, most
firms pay little attention to segmenting the
market in such a way as to understand how the
needs and wants of one segment versus another
have a profound effect in setting of objectives
and choice of strategies.

As a matter of fact, markets lend themselves
te segmentation in many ways and probably
the most obvious is the geographical location.
Also, differing costs are experienced in selling
into different areas because of transportation and
warehousing. But markets can and must be
segmented on the basis of the demand functions.
In the more-industrialised economies of the
West, many firms segment on the basis of social
class. Other bases of classification frequently
used—depending on the product—are education
of the male head of the family, size of house-
hold, presence and age of children, occupation
of male head, etc.

1t is necessary for a firm to state clearly the
segments in order to optimize the use of its
resources and make intelligent decisions regard-
ing its product, price, channels, personal selling
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and advertising. Tt must be prepared to accept
the fact that different segments require different
treatments. Often what is successful strategy
regarding one segment is a failure with another.
It is, no doubt, true that the same product cannot
be sold to two or more segments since acceptance
of the product by one may cause reflection by the
other.

In determining their objectives, firms must
always consider thzir resources vis-a-vis those of
their potential competitors in the market. Often
attention is paid solely to the financial resources
of the firm. In the final analysis, however,
resources can only be judged through the eyes of
the consumer. Surely, the financial assets of a
firm are important but equally important is the
firm’s “know-how” in the context of knowing
what the market wants and how best to satisfy
the consumers. A production-oriented unit is
not only likely to overlook the importance of
market know-how, but to place almost complete
reliance on the advice of individuals devoted
to the primacy of the internal system with its
emphasis on obedience and doing things in the
traditional way,

One of the main differences between a deve-
loped society and a developing society is that the
latter is mainly production-oriented whereas the
former is marketing-oriented. We have in the
past paid considerable attention to expansion
of production; the time has come when we
have to pay equal attention to expansion of
distribution also.

(d) Plan:

Given precise goals, as well as an understand-
ing of the market conditions, the administrator
can then move to the next step in the administra-
tive process, setting forth the plan, organising
his resources into a detailed set of actions and co-
ordinating them in such a way as to provide
a maximum thrust in the direction of his goals.
Needless to say, the plan depends upon the
objectives and we note the interlocking nature
of the steps in the administrative process,

_Any plan has necessarily to be concerned
with the strategies of product and product line,



KN SAPRU

pricing, channels of distribution, personalised
selling, advertising, etc. Since a decision with
regard to any one strategy will affect the other,
the problem in planning centres around obtain-
ing the best “mix”. The planner must, there-
fore, assign some value to a given input and in so
doing make sure that the same input in another
strategy will not yield a higher “return” for the
same time period.

Tt must be ensured that the strategies available
to a firm are essentially marketing strategies.
All other efforts of the firm will come to naught
unless the marketing side of the business is under-
stood and translated into effective action.

For a customer a unique product is the most
important strategy. A unique product strategy
if properly implemented will no doubt permit all
sorts of inefficiencies elsewhere in the firm. It
matters little to the customer how operationally
efficient a firm is if its preduct does not suit his
needs.

Many Indian firms think that they are
producing a product for sale to middlemen.
This means that the marketing function is being
left to an outside party and the firm becomes
dependent upon the integrity and efficiency of the
outside firm. As the middlemen who operate in
the emerging economies are mere speculators
than reat marketing institutions, this practice
of delegating the function to such parties often
lands the firm in disaster. In essence, a producer
cannot be deemed to have completed his job until
he has made the right product available at the
right time at the right place for purchase by the
consumer.

As stated carlier, a plan centres around the
estimate of pay-offs for various input units. This
is by no means an easy task regardless of the
amount of experience possessed by the decision-
maker. Yet, few Indian businessmen make
serious use of marketing research to provide
them with information which will help them mini-
mize the risks inherent in making any decision.
Marketing research is an essential adjunct of the
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administrative mix and it is difficult to perceive
how any firm could plan successfully without it.

Organisation

Many Indian organisations would have
difficulty in handling effectively the implementa-
tion of the administration process steps. The
typical organisation would resist it and inso
doing would be behaving in a manner similar to
any organisation which was “‘threatened””. But
this is not to say that the organisation cannot
be changed over a period since any organisation
must make adjustments to changes in its
mission.

This is not to advocate that Indian organi-
sations do what many Western firms did when
they embraced the marketing concept. In fact,
Indian organisations can change only gradually
and not overnight, Implementation of the
marketing concept is difficult in the sense that it
is a way of thinking which, to be effective, must
permeate the entire firm.

Actually a starting point of the development
of an organisation is the plan formulated to
attain certain objectives, Obviously, a well-
designed plan willcallfor a certainkind of organi-
sation as well as for the organisation to operate
in certain direction. Take, for example, a situa-
tion where the firm's product strategy call for
substantial product innovation. In such a case an
R & D (Rzsearch & Development) Department
would be required to be set up. The work of this
Department would be directed, in part, and
evaluated by the marketing department which
would, in turn, rely upon marketing information
generated by the marketingresearchunit. Further,
in the case of a consumer product, emphasis will
have to be placed on sales promotion in order
to make certain that consumers knew well of the
unique features of the product.

At a minimum, the marketing con¢ept would
call for Indian firms to have a marketing depart-
ment which is on par with such other depart-
ments as finance and production. O



Productivity in Marketing

Dr Rustom S Davar*

Today when we talk about productivity, we generally think in terms of manufacturing or
production, and how costs can be kept down or reduced to make our producticn activity less costly,
However, one rarely talks about produetivity in marketing in the Indian context. This is under-
standable in view of the prevalence of the seller’s market in most commodities for a long time
which has resulted in a Jack of appreciation of the importance of marketing activities. It is only
in recent times that the inflationary pressures and the rccessionary trends, combined with the
ereater sophistication of customers, have forced some of our businessmen to become aware of
the need for a more professional approach in marketing. Some of our products have already
entered the buyers’ market and the manufacturers concerned were suddenly faced with the
problem of becoming marketing-oriented. Their response was to increase, and in some cases
introduce for the first time, their advertising. In view of their uninitiation for so many vears in
organising marketing activities, the results can be described as amusing if we shut our eyes to

the wastage involved through lack of productivity of their efforts.

MARKETING is no doubt challenging and

exciting as the solution of marketing prob-
lems requires insight, experience and analytical
abilities, The marketing manager has to blend
a number of elements such as product planning,
arranging effective distribution channels, pro-
moting the product effectively, and arriving at
the optimum pricing strategy. This he has to
do whilst bearing in mind the interdisciplinary
horizons in marketing. For optimum market-
ing, he must be aware of the useful contributions
of social scientists such as psychologists, sociolo-
gists. anthropologists, economists, mathematici-
ans and statisticians. Is it any wonder that busi-
nessmen in India have fought shy of increasing
their marketing activities ? They have, therefore,
often argued with themselves that systematic
marketing can be important only in a developed
cconomy such as that of the United States of
Awmerica. However, if we consider the aspect of
productivity as applied to marketing and think
in terms of optinusing the usc of the available
resources, the importance of the strategic role
which marketing can play in our economy wiil

*Principal, Davar's College of Commerce, Bombay,

become obvious. Let us therefore try to under-
stand more clearly the meanings of the words
“productivity” and “‘marketing’.

Productivity and Marketing

The word productivity is generally explained
with the help of words such as *“inputs™”, “outputs™
and ““ratio”. Let us look at it in a simple way.
‘What we are really talking about is the securing
of maximum results from the minimum of effort.
If a company can produce better results from its
marketing activities than another which employs
the same amount of resources, we would say that
the former was more productive or that there was
higher productivity in its marketing operations.
Therefore marketing management can be de-
fined, from the angle of productivity, as

“‘the process of ascertaining consumer needs,
converting them into products or services,
then moving the product or service to the final
consumers or usets to satisfy such needs and
wants of specific customer segment or seg-
ments with emphasis on profitability ensuring
the optimum use of the resources available
to the organisation'
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but they must be concerned with groups,
for groups are indeed most persuasive. Mana-
gers must always be aware of the principles of
group dynamics. These principles explain to the
manager both the pro and the con of group
interaction.

The principles of group dynamics are as
follows:

1. If the group is to be used effectively as
a medium of change, those people who are to be
changed and those who are to exert influence for
change must have a strong sense of belonging
to the same group.

2. The more attractive the group is to its
members, ths greater will be the influence that
the group can cxert on its members.

3. In attempts to change attitudes, values,
Jor behaviour, the more relevant these are to the
basis of attraction towards the group. the greater
will be the influence that the group can exert
upon members. 1 a man joins a union mainly
to keep his job and to improve his working con-
ditions, he may be largely uninfiuenced by the
union’s attempts to modify his attitudes towards
national and international affairs.

4. The greater the prestige of a group mem-
ber in the eyes of the other members, the greater
the influence he can exert.

5 Efforts to change individuals or sub-
parts of a group Which, if successful. would have
the result of making them deviate from the norm
of the group.

6. Strong pressure for change in the group
can be established by creating a shared percep-
tion by members of the need for change, thus
making the source of pressure for change gene-
rate from inside the group.

7. Information relating to the need for
change, plans for change, and consequences of
change must be shared by all influential people
in the group.

8. Changes in one part of a group produce
strain in other related parts which can be reduced
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only by curtailing change or by bringing about
readjustments in these related partst4.

Conclusion

A review of the main points of interest in
the study of small group behaviourisas follows:
First, “‘the group is an important instrument for
the accomplishment of work,”2® Practitioners
and students of organisations, who are especially
concerned with efficiency and productivity,
will find important conclusions in the study of
group behaviour. Second, “the small group can
be thought of as a miniature social system.”™
The study of the small group should make
possible a deeper understanding of larger scale
social systems especially busincss organisations.
Third, “the small group is at the center of the
influcnce process.”™  Anyone interested In the
formation of attitudss or decisions made by the
individual must understand the effects of group
membership. Fourth, “‘the small group is a
setting for learning more about the dynamics
of personality and interpersonal relationships.”

II—THEORY OF SMALL GROLP
BEHAVIOUR

Introduction

In the preceding section of this paper, an
cffort was made to review existing literature and
theoretical constructs on small group behaviour
and interaction process. The rationale of group
behaviour, the barriers to optimal behavicural
development, the determinants of behaviour,
and the processes of corrective action were
already discussed carlier. With this background
information, the author will outline his own
theory of small group behaviour, which will be
amplifizd later by a detailed case analysis.

UDarwin, Cartwright, “Achieving Change in People :
Some Applications of Group Dynamics,” in Keith
Davis and Willam G Scott (eds.), Readings in Human
Relations, New York: McGraw-Hill Book Cempany,
Inc., 1959, p, 220,

BZaleznik, Moment, ap. ¢it., pe 13.

Wibid.

12/bid,
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A theory is relevant only when it is seen in
practical observation that can be easily trans-
ferred into reality. F urthermore, in the social
sciences-oriented business environment, a theory
should be current, pragmatic, relevant, and con-
venient. It may be immensely personal or be
totally social, depending upon the set of active
circumstances. However, a theory should be
based on generally identifiable dimensions or
else it may only remain in the realm of hypo-
thesis.

A group is characterized as a group of not
over six persons. There is no magic in this
number. It is chosen so that the group will
not become an unmanageable crowd or limit
itself to a narrow two-person interaction. With-
in these two extremes, the number suggests small
group structure, cohesion, unity, balance, and
communicative channels. The theory con-
structed in this scheme recognizes this average
number.

Theoretical Schemata

A small group is structured on the basis of
the following motivating forces :

1. Economic

2. Social

3. Job-stuctured

4. Family

5. Religious

6. Communal

7. Ad Hoc to serve a purpose.

The creation of a small group is possible
only based on one of the foregoing forces :

A small group can have the following time
spans :

Permanent

Temporary

Ad Hoc

For a definite date
For a definite purpose.

L e

SMALL GROUP BEHAVIQUR

The composition of a small group is deter-
mined by the following factors:

[. By the virtue of birth

By appointment

By election

By adoption

By convenience of being present.

@B

The membership-relationship patterns in a
small group may include the following patterns:

I. Horizontal relations

2. Vertical upwards or vertical downwards

3. Kin relations

4. Circular relations,

The leader in a small group may exercise
his leadership in the following ways :

1. Democratic process

2. Autocratic process

3. Cross-fertilization of ideas
4. Rules and regulations

5. Conventions and traditions
6. Management by exception.
T

he small group may conduct its business
in the following ways :

Formal meetings

Informal get-togethers
Written exchange of ideas
Telephone communication
5. No meetings—by intuition

o b —

A leader may be chosen in a small group in
the following ways :

1. By election

2. By appointment

3. By seniority of age, education, or other
4. By birth

5. By statute

6.

By convention (like the head of a family).
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A small group may have the following en-
trance criteria for new members :

Open to all
Closed entry
Open to a particular race, religion, job

Open to people related by blood or pro-
fessional ties

5. Open by appointment or eglection.

The effoctiveness of a small group is depen-
dent upon the following major variables and
considerations :

. Degree of interacting among members
Degree of understanding
Degree of homogeneity
Degres of tolerance
Degree of purposefulness
Degree of time-perception
Degree of individual motivation
Degree of cognitive feeling in members
Degree of cooperation ; and

Degree of implied and unimplied leader-
ship.

Sewmowbwb

The group may be formal or informal, struc-
tured or unstructured, temporaty or permanent,
leaderless or with a leader, and it may be direct
or indirect. The underlying behaviour of its
component m2mbers is an over-riding conside-
ration. Thz bahaviour of the small group will
reflact basically two patterns :

1. Behaviour of individual group-members
2. Behaviour of the entire group.

In these two aspects of behavioural interac-
tion—individual and group—the conditioning of
the following forces is quite important :

1. Cultural profile of members

2. Environment in which the group is func-
tioning

3. Constraint, challenge,

or responsibi-
lity of group.
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Thase three forces are important in shaping
the bshavioural patterns of both the individuals
and thz small group. Of course, it is obvious
that duz to coaflict, the patterns will definitely
undergo changes—both temporary and perma-
nent.

Tha harmony in a small group can be shat-
tered by the following variables :

1. Sudden conflict

2. Death or illness of a member

3. External catastrophe

4. Change in structure and composition of
group

5. Change in the mandate given to the
group

6. Change in rules, regulations and conven-
tions

7. Overwhelming personality
by the leader

8. Personal objectives superseding group
objectives

0, Environmental disturbances

10. Psychological areas of cominunication
breakdown.

expression

The author believes that some minimal degree
of conflict is required for optimal small group
effsctiveness. If the group is permitted to deve-
lop lethargy, complacency, and wasteful igno-
rance, the group will lose its cohesiveness, unity,
and sense of action-orieated participation in
tha social or external-environmentai complex of
which the small group is a major part. Coanflict
should not, however, be allowed to assume
severe propoftions as this would, in the final
analysis, tend to again tamper with group
eff:ctivenes. This conflict in small groups
should bz subtle, strategic, and 1n_tune with
the cultural profile and background of indivi-
dual members of the group.

Conclusion

In conclusion, the theory presented above
is the personal view of the author based on the
observations of and rescarch on a number of

small groups in action. Many variables and
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classification schemes suggested above would,
in essence, develop a total perspective on small
group interaction and resultant behaviour,

III-CASE STUDY OF SMALL
GROUP BEHAVIOUR

Case Details

A large metropolitan university in Los
Angeles, California, follows democratic proce-
dures in matters pertaining to departmental
organisation, educational standards, appoint-
ments, promotions, tenure grants, and the
awards for sabbaticals. The University desires
that each department should elect a committee
of four to six persons—depending upon the size
of the depirtment—which is to be designated
as FACULTY PERSONNEL COMMITTEE.
The chairman of the department serves also as
the ex-offizto chairman of this commirtee, The
committee sarves fur a pariod of two years paral-
leling the duration of the chairman’s tenure.
The committee mambers are elocted from the
entire departmantal body. The dzcisions of this
committee are final as far us the above listed
duties are concerned. In the event of a tie, the
matter is left to the Dean for final decision,
Ths commictee also recommends salary schadu-
les to tha chiirman but the recommendations on
salary are not binding. On the whole, the com-
mittee is quite powerful,

On Septembar 1, 1969 the D:partment of
Cybernstics elected the following six members
to the comnittec:

Dr Robart Matz, Professor

Dr Charles Dzegan, Professor

D: Walter Frank. Associate Professor
Dr John Smith. Assistant Professor

Mr Abi Bin Ali. Instructor
Dr George Theetham — CHAIRMAN

The committee had a varied ethical and cul-
tural background. Dr Matz was a Protestant,
Dr. Deegan was a Catholic. Dr Frank wus
a Jew. Dr Smith originally emigrated from
England. Mr Ali wasan Arabic scholar. Dr
Thestham was the second generation of a pro-
minent family of Italian scholars to establish
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roots at the University. All of these people
were scholars of repute, Their ages varied
from 57 (Theetham) to 26 (Al).

The committee was job=structured and jts
duration was for a fixed length of time (two
years). The composition of this group was
determined by open election, The relation
among the members was professionally hori-
zontal. The chairman served as the leader of
the group. The business of the group was to
be conducted by formal meetings. However,
on some occasions, the business of the group
was transacted on the phone so that precious
faculty time could be saved. The group had
no open entry.

On November |, 1969, Dr Decarlo José
applied to this committee for promotion from
the rank of Assistant Professor to Associate
Professor. He supported his request with the
submission of two articles and two years of full-
time teaching. Dr Jo<é had received his Ph.D.
from the University of Spain in 1969, His age
was 45, Dr José had more enenties on campus
than friends because of his professional pride,
arrogance, and overall, hostility towards estab.
lishment. He also was pot quite social. The
faculty club was often outraged at his crude
behaviour and lack of graciousness. No faculty
member had even been invited to his home.
He lived about ten miles from campus. The
details of his personal life were tnknown.

His application was discussed at the Novem-
ber 17th mezting of the committee. The rele-
vant details of the Meeting are as follows :

Dr Metz was opposed to the promotion of
Dr Jos¢ because of the latter’s hostility toward
the entire group and the University.

Dr Deegan pointed out that Dr José lacked
time-perception and tolerance. However, he
favored the promotion on the grounds of
Dr. José’s reputation.

Dr Frank considered the matter a flasco.
According to him, Jo:é was not on the faculty
long enough to deserve any consideration.
Matters of personal and professional compe-
tence were not relevant.
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Dr Smith supported José on all counts and
mada a dissection of the character of other mem-
bers of the group in total support of José€’s
claim to promotion.

Mr Ali introduced the cultural dimension in
the group’s deliberations. He discussed it at
length but reserved his decision.

The Chairman remained silent. The meet-
ting had been a heated discussion—sometimes
on matters not relevant or even pertinent to
the main question. The members deliberated
on personal issues, faculty welfare, educational
standards, and each other’s writings. The at-
mosphere was mixed. Sometimes, there was
geniality and an aura of overall cordiality. At
times, it appeared that physical conflict might
errupt. The moods of the group members rang-
ed from passionate support to outright bitter-
ness and hostility. It all made sense to the
membars of the group. The November 17th
meeting started sharply at 10:00 AM and adjour-
ned at 1:00 PM. A few moments before the
adjournment, Mr Ali proposed to the table the
motion regarding Dr  José’s promotion and
invited him for a personal representation and
appearance before the group. Due to the
proximity of the luncheon hour and the time
already spent in fruitless deliberations, the group
seemzd to unanimously favour the motion.
The meeting adjourned until December 15.

Case Analysis

This group meeting was a good commentary
on various aspects of small group behaviour,
functioning, and overall group structure. This
section analyses group behaviour as illustrated
in the foregoing case description.

The Faculty Personnel Group was composed
of pzople having professional ties and horizontal
job relationships. There was ample interaction
at hoth personal and job levels. The fact that
the group reflzcted a non-profit institutional
setting did influence the behaviour patterns and
operations of the meambers, The group was
committead to a specific purpose, had a definite
time-span, was not self-perpetuating, or per-
manent in nature, Its members were not open-
iy elected but were elected from within another
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bigger group. Hence there was interaction of
a group-to-group nature as well.

Group behavior is never limited to group
functions and group acceptances alone. Every-
one brings to the group the prejudices, beliefs,
and attitudes which he has developed in an
individual capacity—even before becoming a
mambar of that particular group. (One striking
exception would be the Jury Group—but then it
is governed by equally different sets of rules,
regulations, and laws). This was reflected in
ths views of ths five faculty members on this
committee. Each member expressed his Views
and prejudices in connection with the applicant
and in almoast all instances, these expressed
views and prejudices reflected a prior association.

There were communications problems in
the group’s functioning at this meeting. Not
that there was not enough communication but
it appears that there was too much. Most
groups have this communicational imbalance.
Tn an institutional setting, this might become
quite significant as the members are not afraid
to be vozal bacause of the security of their tenu-
red positions and permancnt jobs. Further-
more, thz articulate group members might
exceed ths limited objective of the meeting.
This indeed happened at this meeting. Rather
than limit ths entire discussion to the applica-
tion of Dr José, much extraneous matter and
discussion was brought into the meeting. It
cannot, however, be said with any degree of
authority whather or not the exclusion of this
extraneous material world have contributed to
the smoother working of the group.

Leadarship exercised by the Chairman was
minimal. He only participated briefly and left
the deliberations to the other members of the
group. In “Group Dynamics,” the practice of
not allowing the leader to lead too much, is
generally adhered to in order to fully optimise
the communication and cross-fertilisation of
ideas without the least bit of pressure. This
factor has its own advantages as well as dis-
advantages. In this particular instance, the
Chairman of the dzpartment who also served as
the head of this FACULTY PERSONNEL
COMMITTEE remained aloof. Generally, in
academic institutions, the Chairman is not endo-



416

wed with powers commensurate with those en-
joyed by departmental heads of private and
public firms. The negation of the profit incen-
tive, results consciousness, and overall control
also played important roles in such academic
group situations,

The nature of this group cannct be termed
as truly homogenecus, Its members are drawn
from different ranks in the department, their
ethnic origins are different, and their fields of
specialisaticn are also varied. The only fact
that integrates the group is the fact that they are
all academicians and owe allegiance to one par-
ttcular departmental unit of the school. How-
ever, with the exception of Mr Ali, the other
members are of Western origin. The applicant,
Dr José, is Spanish. (This curious cultural
polyglot of the group also marks a significant
point in determining the group’s behaviour).

The group has a limited degree of motiva-
tion. However, academic institutions are not-
ed for extreme hostility, temper and aggressive
expression of views whenever the question of a
colleague’s promotion comes up. Similar in-
stances are seldom to be observed in a business-
oriented group. This approach should be
understood in trying to analyse the group’s
interaction and behaviour as expressed in this
particular meeting,

The nature of conflict evident in the fune-
tioning of this group is partly personal because
of the prejudices of individual group members
and partly professional emanating from consi-
derations of jzalousy, animosity, and regulatory
tssues. This conflict is inherent in any given
group interaction. If everyone agrees in a
given group, it cannot yield an effective deci-
sion. Conflict to a certain degree brings out
the bast in everyone. If conflict were not forth-
coming, the group would eventually assume a
limited, lethargic, and purposeless position.

Conclusion

In the final analysis, it can be said that this
hypothetical case study of a group-interaction
process observed in an educational institution
represents a variety of positions, issues, and
considerations of group behaviour developed in

SMALL GROUP BEHAVIOUR

the earlier sections of this paper. It is not a
unique situation but a common occurrence.
It represents whatever is best or worse in a group.
It shows the advantages and disadvantages of
group decisions. 1In the process of its function-
ing, the case projects meaningful insight into
organizational understanding and dynamics.[]
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Role of Incentives
in
Productivity and Profitability

Dr AN Saxena*

In India we are currently witnessing a new environment—an environment of change—a change which
has been hrought about by a censcious awakening in the masses who look for 2 fair deal not only for

themselves but for their children as well.

A gr

eat social obligation therefore rests on industries.

Fulfilment of this requires a complete transformation in the outlogk both en the part of industry and
fabour. Every problem has, therefore, to be viewed not merely from the point of technical implica-
tions or profitability, or wages but more from the standpoint of social good. The subject of incentives
in relation to Productivity and Profitability has therefore to be viewed in this wider perspective. In

order to have & pragmatic look on the role whic

h incentives play in increasing productivity, it may

be worthwhile to determine the scope and application of Productivity and efficiency in refation to

Incentives.

PRODCTIVITY in a general connotation is
referred as input-output ratio though in
assence it is the process of harnessing the capa-
city to increase production by ensuring proper
and effizient use of all types of resources in
employment using them to produce as many
goods and services as possible, of the kind and
quality most wanted by the consumers, at lower
costs. In this context productivity is not merely
volume of output, nor a factor of production like
land, labour, capital, etc. It is not even a tech-
nological or technical contrivance employed in
industry. It is basically an Instrument which
transforms a lagging world of production into
a kicking entity. In a more summarised manner
P-R-O-D-U-C-T-I-V-I-T-Y may be defined as
Plannzd, Rationalistic, Organisation and Distri-
bution of Constructive and Technical Ingredi-
ents-Viable for Intensive Technological Yoke.

*Paper presented by Dr AN Saxena, Regional Director,
National Productivity Council, Bombay, at the Seminar
on the subject organised by ths National Institute of
Labour Management, Bombay.

Efficiency

The term ““efficiency”” in the realm of physical
and mechanical sciences refers to the proportion
of the “energy input” which is recovered in use-
ful work. Accordingly, a similar ratio of output-
input becomes essential if the term “efficiency”
is to be applied to human organism as well. In
giving it a meaningful interpretation, the term
“efficiency’” may be referred as “‘efficient perfor-
mance’’ and meore accurately as “‘economical
performance”. In doing so, we have not merely
to consider the factor of minimum *‘energy
consumption”, as we do when measuring mecha-
nical efficiency, but also give due account to
the overall cost of work. To explain this aspect
in a concrete measure let me take an example.
The buyer of a motor car today is interested
not only in its fuel consumption (mechanical
efficiency of the engine) but in the cost per mile
of operation, including initial expenses, deprecia-
tion and repairs along with the fuel. Ttisin this
context that for practical. psychological problems
it may not be enough to know the mechanical
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Incentives are measures
which

exertion.

stimulate  human

efficiency of the individual alone in a given task.
Other elements of cost become much more
important through the interpretation of economi-
cal operations. However, let me make it very
clear that a simplification of this point does not
mean that the term ““efficiency’” has less relevance
in its exact ‘physical’ meaning, viz. ratio batween
output and input. What is, therefore. to be
appreciated is the broader concept of “input”
beyond the ‘energy’ immediately consumed
since other elements of cost utlimately involve
encrgy even though it may not be possible to
express them all in terms of energy.

Incentives

Incentives are measures which stimulate

human exertion. In this context they are as old )

as the history of mankind, since this process
has beea a fundamental aspect of human activity.,
Yet, unlike machines the human beings do not
have buttons which could be pressad to accelerate
their activity. They are only motivated by a
complex of stimulants—sconomic, social and
psychological.  For this reason it may bz diffi-
cult to identify one single stimulant which may
be most effective, even though, looking to the
present low level of living one might be prompted
to suggest that the economic stimulants will
be most effective,

Incentives and Efficiency

While an incentive atfects the guantitative
basis of what an individual does, it may not
necessarily raise efficiency at the same time that
it raises productivity. In most physical or mus-
cular tasks, it is found that the energy consump-
tion per unit of work is least for a moderate pace

ROLE OF INCENTIVES

—a brisk walk rather than a run. If the effect
of an incentive is to increase the pace of the
work beyond this optimal level it may decrease
the overall efficiency of the performance. In the
long run it may even cause adverse effcts. As
such, recognising the fact that every task has its
optimal level of effort, the problem of motiva-
tion cannot hinge merely around those incen-
tives which will raise output. Itonly represents a
part of the activity, Tn fact what we have to aim
at is to find out those incentives which will
raise production without unduly decreasing
efficiency. For example, fear of severe punish-
ment might raise the level of output but at the
same time this fear would waste so much effort
that it may not be possible to maintain the out-
put at the new level without serious consequences
in the form of ill health, decline of production
and so on.

In viewing the problem of incentive in rela-
tion fo Productivity what is most important to
my mind is a prior consideration of the optimum
rate of performance which is to be maintained.
The application of incentive, therefore, should
not merely aim at increasing the rate of produc-
tion but rather at maintaining the rate of work at
a level as near as possible to the optimum level.

Incentives and Productivity

The national commission on labour (vide its
recommendation No. 110) emphatically stated
that the central aim of all incentive schemes is to
raise productivity at the enterprise level. They
opined that in this matter the responsibility of
employers is primary for it is they who have
to sesk the necessary response from workers,
Since productivity improvements ultimately bring
about a benefit to the community, Government
as the custodian of the interests of the community
will have to share in promoting productivity and,
in this process, building up incentives which
would help such promotion. The Study Group
on Productivity and Incentives which examined
this point in details suggested the following:

(i) The Government must pursue policies
which will contribute to the growth of a
social, political and economic climate
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in the country conducive to the rapid
and continuing growth of production
and equitable distribution of the same.

(i) The objective of increasing productivity
must be raised to the level of 2 high
national purpose and the regulation of

industrial relations as well as policies
in othet related fields should be oriented
towards this objective. Especially,
it must be onsuted  that the
workers  get their due share in the
benefits of rising productivity and their
status in the social and political set-up
in the country is paid due attention.

(iif) The Government must take purposeful

steps to improve the nutritional stand-

ards and living conditions of workers
so as to raise their productivity.

{(iv) The industrial relations legislation and
administration in the country should be
so conceived as to promote sound collec-

tive bargaining cven at the risk of some
possible industrial conflicts.

(" gpecialised hodies working in the field

of productivity_like the National Pro-

ductivity Council and the Local Produc-
tivity Councils, the fraining nstitutes
productivity, efc., hould be provl e
tiie means to extend thair activities at the
shop floor level,
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It must be ensured that the
workers get their due share in the

benefits of rising productivity.

NPC and Incentives

Recognising thata well-designed and properly-
installed incentive scheme offers a number o
advantages hoth for industry and labour as it
contributes substantially towards increasing
productivity; brings about an improvement in
the purchasing power and also fulfils the demand
,NPC sponsored 2 Productivity Team
on Incentives which visited West Germany.
United States and Japan In 1060 and made
cerfain signiﬁcant recommendations. These
were taken uP by the NPC as well as LPCs
and various professional institutions for applica-
tion at the enterprise level. Recently,
further undertook a survey of Incentives Schetnes
operating in the States of Andhra Pradesh,
Kerala, Mysore and Tamil Nadu. The study
included 51 incentive schemes already in opera-
tiOYl &ﬂd their study gocs ta Prove that they have

generated among flle industcies @ practical
(nterest in the improvee

! of Gfﬁgﬁmﬁasﬁﬁlcé
wave i prompied ﬂiCm tq e o

pegr e AT il e
organis uce cost i

> ation th

ulti and m rough |

mate gogal of pré‘gggsment Wghic[;mfrove
ctivi §

e the
Another Significant r
that th

hould . evelat;
provid : awar ere is | 1on that
andfm . COm . c Specla_ 1 eHESS on ¢ 15 In ey as Co
and tra%ima],agenc:és%?:r;t’.mdependem incentive sc etr?lifar t of the Wc:ffgere & Srowing
;'ity_ probi :mmsons o handf,f]sr employers I'atesthere would be gfovlded 7 - ;to consider
riding oS and resolving Lyoouct-  basi Settled. s RO possibility o 4 satisfied
efrom, Ving disputes d.&m because ¢4 Is apgrehBHSi()nOha cut in the
Jﬁ‘erent fi e pfo /e as itS
o 4] own

Countries iﬂam that obtafnj, I India Is quite

mng in

stmuch ag the



420

Incentives for increasing productivity and efficienc

who work for it and should not be confined to certai
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traditional industries continues to be below nor-
mal and, therefore, the first problem is to raise
it to 1009, normal efficiency.

Incentive Systems—Some Classification

Since the inception of incentive systems,
several schemes have been evolved to suit the
socio-economic conditions prevailing in several
countries. The essential aim of these schemes
has been to encourage workers to increase
productivity by establishing a direct relation-
ship between output and earnings. They provide
standards of performance for various jobs, and
savings which resuft from preduction over the
standards are shared between the employvers
and workers o1 a predetermined basis. All of
them seck to reward performance.

According to TLO in 1ts report on “Payment
by Rasults™ the system of incentives has been
classified into four groups according to whether
workers earnings vary.

(1) in the same proportion as cutput
(2)
(3)
()

proportionately less than output
propartionately more than output; or

in proportions which differ at different
levels of output.

This classification has been improved by R.
Marriot, who undertook a study of research and
opinion on incentive payment systems at the
instance of Medical Research Council, U.K.
and he has attempted to add two more classifi-
cations.

1. When long-term ‘targets’ are explicity
used or are implicit and some form of bonus is
paid at intervals ranging from onc month to u
vear, when the target is reached. This basis has
been reclassified in two groups.

(@) Incentive based on a standard derived
from past performance in such tangible
terms as weight of the product or raw
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material or the ratio of wages or labour
costs to sales; and

(5 Profit sharing or co-partnership scheme.

iI. When they are not directly related to the
amount produced, but have a decisive effect
on products in the short or long run which
includes:—

{a) those based on personal assessment of
the worker ¢.g. merit rating, attendance,
length of service bonus, and

(b) those which are supplementary to pro-
duction, quality bonuses, waste reduc-
tion bonuses, etc.

For a broader classification of R, Marriot’s
findings, incentive schemes could be placed into
the following group.

A. Weekly wage incentives system (individual
or groups)

(1} In the same proportion as output
(straight piece work and standard hour

system)

(2) Proportionately less than  output
(Hasley, Rowan Barth and Vedaux
systems)

(3) Preportionately more than output (high
piece rate and high standard hours
system)

(4) In proportion which differ at different

levels of output. (Taylor, Merick,
Gantt, Emerson and Accelerating Pre-
mium Systems).

B. Long-Term Collective System

1. Those based on standard production,
cost or sales (Priestma, Russon, Scalon
System)
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2. Those based on profits (Profit sharing
Co-partnership).

C. Systems Not Directly Dependent on Pro-
duction

1. Those based on personal assess-
ment(Merit-rating attendance—bonuses,
length of service bonus)

2. Thos: supplementary to production
(Quality bonuses, waste reduction bo-
nuses).

Payment by Results

The system which has been most in vogue is
often used as a synonym for incentives. It
has its basis in the earnings of individual workers
or groups in relaticn to their output, provided
that it can be measured, by means of individyal
or group system of payment by results. This
system has been advocated by the ILO. A
tripartite meeting of experts convened by the
ILO further expressed its views as follows:

L. That there is in evidence from a number
of industries and countries that payment
by results is often associated with
relatively high productivity. In cases
where payment by results and high
productivity are found together it can-
not be assumed that high productivity is
necessarily a resuit of incentive wage
plan. Further it may be, that both are
results of one or more factors, e.g.,
more efficient and alert management,
better labour management relations
or better organisation or work.

2. Systems of payment by results are,
however, not likely to yield advantage
unless certain conditions are fulfitled.
The most impaortant of these conditions
is that before the introduction of such
a system every thing possible should
be done to improve and standardise me-
thods of production; secondly, that
the system should be fair; thirdly, that
it should be reasonably simple; and
fourthly, that good relations should
prevail between the management znd
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workers concerned and that the workers
involved should have confidence in
this scheme.

3. The fairness of any system of payment
by results should depend largely upon
the accuracy with which it is possible
to measure the work contznt of a job.
Where this cannot be done accurately
so that piece rates or bonus have to be
fixed in an arbitrary manner there is a
great danger that the results will be
seriously inequitable as between different
categories of workers.

4. The system of payment by results should
be simple enough to enable the worker
to calculate without difficulty what is
due to him. It is on this ground that
it is sometimes advocated that where
payment by results is to be applied there
can be a quicker and direct process
payment which can be related to
output.

5. A reasonable degree of fairness and
simplicity is necessaryv if workers are to
have confidence in a system of pay-
ment by results.

Essential Safeguards

The following could be considered among
the safeguards which seem to be essential to
ensure effective functioning of any scheme of
payment by resuilts.

1, That there should be a trial period,
during which any necessary changes
may be agreed upon between manage-
ment and the workers’ representatives
before a system is finaliy applied.

2. That a rate modification should only
oceur for agreed reasons such as changes
in job content, equipment or methods
or organisation, the correction of radical
CITOrS.

3. That workers should be guaranteed a
minimum earning for any period in
which output is affected by causes
beyond their control.
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4. That safety and health of workers
should bz adequately protected.

5. That quality should be safeguarded.

When anv incentive scheme 1s not well de-
signad and does not meet the objective of in-
creased output, lower cost of production and
higher earnings for workers they are a clear
pointer to the following:

I.  The quality of product may deteriorate
unless proper measures are tnstituted.

2. Introduction of improved methods,
better tools and machines etc. may
become difficult.

3. Workers may resist such changes for
fear that a resctting of their jobs may
result in lower earnings.

4. Clerical work may increase due to cal-
culations involved in computing incen-
tive earnings.

5. Workers may overlook safsty pre-
cautions and may over work for the
sake of earning incentive which may
affect their health,

6. Standards may have to be properly
fixed. Both too tight and too low rates
will result in difficulties.

7. If there are wide fluctuations in pro-
duction, introduction of incentive be-
comes a difficult task.

Pre-requisites for Incentives

Incentives should not be used to compen-
sate workers against low wages, or towards a rise
in economic wage levels. The rate structure
should be kept separate from incentives. In-
centives will be fair and reasonable only when
the industry has established an equitable wage
structure based on a systematic job evaluation.
Job evaluation should, therefore, precede the
introduction of any incentive plan.

Trade Unions and Incentives

Any wage incentive plan will be successful
only if it has the acceptance of the workers and
their unions. Good labour relations are a pre-
requisite to successful operation of an incentive
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plan. Workers are likely to resist anything which
they do not know or do not understand. It is
advisable to take the workers into confidence
and explain fully all the benefits and implications
of the schemz. In particular they will have to be
satisfied about the following apprehensions:

{i) Working continuously at a high pace is
injuricus to the health of the worker.

(ii) Tncentives may result ultimately in a
reduction of total labour strength.

To ovetcome these apprehensions incentives
based on standards fixed by work measurement
techniques, are fair and appropriate since all the
factors affecting the job are taken into considera-
tion. Adequate mintmum wage will have to be
guaranteed. It may also be necessary to give a
guarantee that surplus labour if any would be
absorbed on other jobs to allay the fear of
unemployment. In any case, most of the diffi-
culties can be overcome by providing for the
participation of umion representatives in the
introduction of the incentive scheme. This
participation may be in timing of the job, in
fixing standards or in setting rates.

Environment: Its Importance

In considering the problem of incentives, the
first pre-requisite, therefore, is the atmosphere
prevailing in an enterprise. Any scheme impos-
ed on unwilling workers or in an atmcsphere
of mistrust is destined to fail. Incentives, there-
fore, cannot be treated as a substitute for good
management and an establishment which is
suffering from strained labour-management
relation must first strive to improve the rela-
tions before thinking of applying any scheme of
incentive. The British Institute of Manage-
ment while expressing similar views observed as
follows:

“The task of installing a successful incentive
scheme is one of the most difficult and complex of
management jobs and should be approached
with great care and fore-thought. Unless mutual
confidence and good relations exist between
Management and workers ina concern the chance
of full success for a new wage incentive system is
very poor. Good relations, if they are absent,
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Raising productivity has to be
reckoned as a national problem
and the level of productivity has
to be attained throughout the
industrial system.

cannot be created overnight but their establish-
ment must precede the introduction of a new
incentive scheme. The introduction of a wage
incentive scheme will take time. This fact must
be faced and suffivient time allowed to complete
the installation with care, A rushed jobis bound
to lead to later troubles.”

Attitude to Work

In all our efforts to increase productivity
the most impeding factor is the problem of atti-
tudes. Why is that so? The reason is simple
because very few people have the opportunity
to work at jobs which completely satisfy them.
They could bz classed as a fortunate minority and
belong to professions of artists, scientists, tech-
nologists and sometimes to industrialists and
managers and might continue to work even if the
material rewards are quite small, because the
work provides for the expression of their per-
sonalities. Contrary to this the average man
working at routine job has to work because it is
essential for him in order to support himself and
his family. The attitude that he brings to his
work largely depends on the attitudeofthe society
in which he lives. If the general attitude is that
hard and conscientious work is admirable, then
he will tead to work steadily and carefullv. Ifon
the other hand, the ideal is represented by an
individual who is able to support himself without
systematic work, then he wilf tend to do as little
as possible and he may even be slipshod over
details and will always be sesking opportunitics
through short cuts to avoid hard and systematic
work. Attitudes to work are, therefore, of major
importance to any enterprise since they do bring
about a substantial difference to costs of staffing
and certainly make a difference in the quality
of the products or services.
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Economic Motivation

Motivation is created and maintained by a
changing cycle of hope and achigvement. When
the achievement is of economic interest, the
motivation is called “economic motivation”,
Under this group of influences human exertion
is stimulated through the hope of econemic
security and economic improvement. Economic
security is a negative influence as it involves a
fear of losing something. Fear gives rise to muny
social and psychological influences which may
b: shortlived. Economic improvement on the
other hand is a positive Influence and is more
enduring,

LEconomic motivation is always more inten-
sive, pointed and within effective control when it
15 related to individual human capabilities and
contributions, The underlying principle of
cvonomic motivation is, thereforz, “reward’ and
‘compensation’ to individuals or groups of
individuals in proportion to their contribution.

Piofitability

The aspect of profitability in relation to Pro-
ductivity and Incentives has also to be viewed
io alarger perspective.  Profit today is not the
sole objactive. In fact, in the present economic
structure, it is one thing which cannot be pursued
whole-heartedly or without limitations. Any
statement of profits in the objectives of an enter-
prise js either conspicuous or it is stated as a
corollary to the fulfilment of several other objec-
tives, which are ian the nature of manufacture
and supply of products, which :t is set up to pro-
duce;to make adequate quantities of that product
available to consumers at stated devels of quality,
and at reasonable levels of prices. In the Public
Sector, the objective is primarily oriented to-
wards mecting the national and social needs,
in the nature of providing service and lavine
the infra-structure, o

Profits, therefvre, are of a secondary consi-
deration. And yet. we huve to be clear in our
minds that whether it is private or public sector,
productive operation through economical per-
formance is of greatest importance and if these
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have to be accomplished, profitability must
be;ome the index of performance. Making
profits, is therefore. something in the national
interest (unless profits are used for personal and
sectional gains) because they will generate capital
formation which will bring about greater invest-
ment and expand employment opportunitics
and ultimately reduce inequalities. Incentives
thus have a positive contribution in augmenting
the profitability for improving the very structurs
of the industry.

Some Recommendations

Recognising the importance of giving a fillip
to Incentive Schemes in every sphere of cconomy.
a few steps will have to be taken at the National
plane. This could be as follows:

1. Organising Seminars and Symposia at
the National and Regional levels for
generating an awareness on the part of
Industry and Labour for incorporating
Tncentives in the larger context of the
cconomic development and benefits to
industey, labour and the community.

2. In centres like Bombay, Cilcutta. Mad-
ras, Ahmadabad, Bangalore and Kanpur
whare, as a result of concentration of
industries. potentiality already exists for
adopting Incentive Schemes special tech-
nical institutions should be set up to
educate workers in background studies,
Methods Study, Work-Measurement,
Job-Evaluation etc. In West Germany
such institutions are run by Labour
organizations, but in our country indus-
try and government will have to promote
such facilities. Tn the long run this will
be to their advantage.

3. A tripartite body representing Industry,
Labour and Governmentas wellas expert
bodies should be set up on the same lines
as REFA in West Germany. Such
organization will be able to dispel doubts
in the minds of workers and at the same
time safeguard their interests.
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4. Effort should be made at the enterprise
level for promoting harmoenious relations
and persuading them todevelop a scienti-
fic outlook on wage Incentive problems.

5. FEstablishments which at present have
wage Incentive plans for direct workers
only, will have to bring indirect workers
also into suitable Schemes of Incentives
either by linking their incentive earnings
with those of direct production workers
in some proportion, ot in some other
suitable manner. In any case it may not
he a healthy proposition in the long run
to have some workers on Incentives,
leuving a large number without incen-
tives.

Conclusion

Tn the context of our commitment to bring
about a rapid industrialisation with a programme
of increasing lsvels of output and productivity
for raising the standard of living, there is a great
scope for the application of incentive systems.
This will not only make useful contribution in
tiding over the shortage of foreign exchange
which has placed serious limitatiopsonour ability
to secure plant and equipment from abroad on
scales considered desirable for our rapid develop-
ment buat will also ensure optimum use of plant
and capacity already installed which is of para-
mount importance. A minimum of 209 in-
crease is certainly possible not only in the older
industries but also in the newer ones, many of
them being key industries.

Raising productivity has, therefore, to be
reckoned as a national problem and the level of
productivity has to be attained throughout the
industrial system. An atmosphere of efficiency
has to be created so as to give a certain tone to
all our activities. The special point to be empha-
sized in this connection is motivation. This
idea should be present in all our thoughts. We
should not only concern ourselves with maximum
output or profits or wages but the importance
of waorkers in the whole scheme if we really aim
at achieving something substantial in the long
run.



Human Resources Management

An Experiment in Reorganising a Company

R Ratnam*

This is a case study of a private city transport company, which rae into difficulties to the peint

of facing closure.
about normalcy in its operations.

Tms experiment relates to a private Hmited

company operating a city transport bus
fleet and employing about 200 pcople. The
company was established 35 years ago. Its
career has been somewhat chequered. During
the war vears it had rua into difficulties. The
operations during the post-war years were gene-
rally profitable. TIn the past faw years it had
been losing heavily, debts had been piling up
and the company was facing the threat of closure
and the employees faced the threat of losing
their jobs,

This was a family-owned company. The
directors, due to other pre-occupations, were not
able to devote proper attention to the manage-
ment of the company. It was allowed to run
itself and the company had been drifting along
to a crisis, There was not much of coordi-
nation. There were three unions, constant inter-
union rivalry and gross indiscipline. There
was considerable amount of thieving in the traffic
side. In the workshop, proper work was not
being turned out; the workshop employees
would sleep during night shift. No proper
attention was being given to the maintenance
of buses, resulting in frequent breakdowns.
Using this as an excuse, the drivers used to bring

*Honorary Secretary,

Tiruchirapally Productivity
Council.

It brings forth how human relations approach finally led the company to bring

the buses back to the shed on the slightest
pretext and spend their time playing cards and
gambling,

Attempts to sell the company failed and
hence a new management was called in to make
the best out of the company. The situation
was studied. Most of the employees had put
in years of service; some had been working for
the company for one or two generations. Since
they were allowed to drift and since no proper
control existed, they had acquired bad habits.
Unions had been formed and had gathered
strength due to their frustrations, since many of
even their minor demands were not met.

Looking about for a philosophy and a policy
to be adopted, the new management took to
the Human Resources Management philoscphy.
95 % to 999 of the people are generally good
and if there is nct proper leadership, the mino-
rity leads them into bad ways. So, the manage-
ment decided to give them proper leadership,
‘repair’ the human beings wherever possible
and effectively avail of their services. It deci-
ded to treat the human resoarces like any other
asset, say machinery—if the machines go out of
order, we repair them and use them but we do
not throw them out immediately. So, the manage-
ment decided to make an attempt to treat
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Labour-Management Relations

everyone individually and correct their ways.
With patience, it hoped to succeed, in its choice
of retaining all the workers and giving them an
opportunity to mznd their ways during a trial
period of a few months.

Mr A, representing the new management,
met them in small groups of 4 or 5. He estab-
lish:d friendly retations with them—asked them
their names, where they were living, and got
information about their families. They were ad-
dressed as ‘appa” which literally means daddy
but could be differentiated in English between
using the word ‘you’ instead of ‘thou’ when
addressing a second person. Each was asked
whether the management should run the com-
pany or close it,  All of them wanted it to be
run. Mr A told them that if it was to be
run, they would have to work honestly and
sincerely and would have to plug the leakages
from their collections (i.e. the conductor’s bag).
They promised to work honestly and sincerely.

After 15 days the management arranged a
meeting of all the workers at about midnight
on a certain day. Baoth shifts could get together
only about that time. Mr A addressed them
as friends and posed them the problems that
the company faced. The alternatives before
the Company were :

—the company’s assets could be handed
over to the creditors

—the company can be sold

—or we could run the company

He asked them what would happen to them
in each case. To the first question they said
all of them would lose their jobs, to the second
that 50 % of them would lose their jobs and hence
they wanted us to run the company so that all
the 200 tamilies would be able to make a living.
In that case, he told them that they would have
to work honestly and sincerely and help the
company improve its prospects. At the end
of the meeting, Mr A said that he would wait
outside. Each one of them was asked to touch
his palm and affirm that he would work honestly
and sincerely. This acted as a bond.

Mr A gave them a talk in which he said that
they were all good and responsible people but
due to circumstances have been led to bad
ways. He affirmed the management’s faith in
them and said: ““We reap as we sow. Hence,
we have to keep three principles in mind namely:
Work Honzstly, Earn Well, and Spend Wisely.
From this day we would forget the past and go
by what you do from that day onwards; none
will be dismissed based on past records and per-
formance. Qur policy will be one of without
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fear or favour.” Finaliy, he ended up by saying:
““We are interested in your improving yourselves,
improving your families and then improving
the company.” They were also told that the
bus passenger was their ultimate master and he
had to be treated courteously; they were piay-
ing a key part in solving the transport problems
of the public who depended on them to go to
hospitals, offices, schools, etc. Theirs was an
important and essential public utility service.

This meeting boosted their morale and from
that day onwards they showed greater diligence
in their work and the performance and earnings
of the company improved, The management
had poased only problems to them and they made
the decisions. Hance, they wiillingly followed
up their decisions with great emphasis on self-
discipline.

During nights when maintenance work was
being done, Mr A paid surprise visits at odd
hours between | AM. and 6 A.M. and when-
ever he found anyone sleeping, he woke him up.
If there were older workers they were told that
they should set better example and lead the
younger ones along the right path. Younger
workers were pointed out how such things would
affect the fortunes of the company and their jobs
and their prospects. No charge-sheets were
issued but names of those who slept were writ-
ten in chalk on a blackboard. Interpersonal
quarrels were settled by making them shake
hands and making one buy a cup of coffes for
the other. Teamwork was thus ensured.

On the traffic side, the management carried
out surprise checks to stop leakages. Great
care was, however, taken not to injure their
prestige in front of the passengers, by giving the
impression that it was a normal check, and not
one based on suspicion. Whenever any mis-
takes were found, it was taken up with the con-
ductor in private and not in front of the public.
They were not issued any charge-sheets but
were persuaded to adopt better methods, At-
tempts were made to enforce discipline without
punishment. After waiting for 6 months those
who were found incorrigible were removed from
service after the required enquiry.

HUMAN RESQOURCES MANAGEMENT

When they came with personal praoblems,
sincere attempls were made to help  them,
School admissions, hospital admission. pro-
blems with police and courts were dealt with.
Workers felt free to approach top management
with their problems when they found that they
could get a friendly and sympathetic hearing.

The Collector was invited to address them
and unveil portraits of Mahatma Gundhi and
distribute books and booklets on workshop
maintenance. The collector was garlunded by
one of the oldest workers (a sweeper) and a
bouquet was presented to him on behalf of the
management,

Two teams of senior Officers from a nearby
large public sector organisation were invited
to meet the workers in two batches and assess
their attitude change and morale. The teams
and workers were introduced to cach other, and
the munagement reprasentatives [oft the meeting
after telling the workers that they were free to
say whatever theyv felt—bad or good about the
new management,

These meetings made them feel that the eyes
of important people were focussed on them and
heace they wanted that their image should go
up in their eyes and changed their behaviour.
Their language also improved considerably and
group pressures changed the recalcitrant few.
Those who had threatened others when their
mistakes were found, became leaders willingly
taking up the responsibility of checking evil
practices and leading the workers along the right
path. Cinema shows were arranged and when
they saw a London Transpor: driver observing
traffic signs and giving proper signals, they also
felt that they should follow the example of the
London Bus Driver.

When three drivers were involved in minor
accidents, their eyesight was found to be poor
en a medical check-up. They were kept on
the payrotl for 3 months without giving them
any serious work. At the end of 3 mouths,
they along with their trade union leaders came
to the management and said that they would
like to retire. The fact that the company in
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spite of financial difficultics kept them on their
pay-rolls for 3 months established the abiding
interest which the management had in the lives
of the workers.

One worker, a cleaner-—wus found to be
regular in attendance when he was posted as a
watchman but as a cleaner he would feign ill-
ness and take medical leave. Once when
he was found sleeping and the supervisor woke
him up. he complained that he had been beaten
and came with a bandage near the eve and
wanted action to be taken against the Super-
visor. Consuliation with the EST doctor proved
that the injury was a minor one. Probing his
background it wus found that all his family
(his wife, his father. brother, brother’s wife)
were all white collar workers (teacher, station
master, etc.) whereas as a failed SSLC he was
working as a cleaner. He considered the watch-
man’s job as a higher status one and was regular:
the cleaner’s job was of a lower status onc and
he was irregular. His father was called in and
in his presence, he was shown the example of
a fellow who had comparatively a lower educa-
tion but who had risen to a high position as the
owner of a workshop. The worker with higher
education had greater chances of improving
himself if he made greater etforts to learn and
do the work well. His financial problems
(paying Rs. 10/- monthiy as interest on a loan
of Rs. 100/-to a Pathan) were solved by giving
an interest-free pay advance. From that day,
he became a good worker. Such help to solve
the personal problems of a few of others, boost-
ed the image of the management in the eyes of
the workers.

Much before Deepavali, bonus negotiations
were started. A meeting of all workers was held,
The company practice had been to give a mini-
mum of one month bonus. that foo after consi-
derable agitations and strikes. The workers
had asked for 2 months boaus though they did
not expect even half a month bonus. When the
management offered one month’s bonus in spite
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of financrai difficulties, the worker representatives
wanted it to be increased to signify the advent
of a new management. After consultations, it
was agreed te give Z-ionth additional
bonus but the workers were told that they would
have to carn the money themselves by improv-
ing collections.  Actually. the collection went
up significantly and they earned much more than
that. The company in its history had never
paid bonus so smoothiy.

The morale of the workers was very high.
When somebody poinied to a notice “Engine
overhauled. limit speed to 25 miles™, the driver
said they had to follow it strictly because the
bus and the company were THEIRS. They
had wdentified their fortunes with that of the
company.

The workers had now found dignity. They
had active participation in the decisions about
the working of the company. They showed a
remarkable change, shedding their bad habits
of the past and worked with unity and witha
graat sense of mission and participation.

The company soon turned the corner, broke
even during the rest of the eight months of the
finuncial year and made a profit during the npext
vear. It is running now successfully at a profit
with many new buses added to its fleet. The
workers have since merged their Unions to form
a single Union.

This experiment by its succeess proves that
human material can be shaped successfully by
proper management. The same workers had
converted a losing concern into a profitable one
and boosted up the image of the company as
also their own in the eves of the public. More
often, the difference between success and failure
is the difference between good and bad mana-
gement. To quote Napoleon: ““There are no
good or bad soldiers; there are only good or
bad officers.” Perphaps this can also refer to
wortkers and management. 0



Variable Loads and

Manpower Planning

GD Sardana*

There is hardly any industry which does not face variable loads some time or the other. Such variable

loads may be both random, as well as regular.

of optimum and economic manpower planning to meet such variable loads.

It throws to the planners and managers the problem

In this article, the author

attempts to analyse the problem of economic manpower planning and suggests ways to achieve an

optimum solution.

ARIABLE loads are not an uncommon
faaturz in an industry. Some of these
arise bacause of the inhereat nature of the jobs
such as sarvicing, maintenance or carrying out
emargency work bacause of some public utility
involvad in it. Yet others can be witnessed
in normal production function, whera thesz
arise because of peak loads to be met at
certain intervals of time.

The occurrence of variable loads in both
the cases can be random or regular. Oune is,
tharefore, often fuced with the problem of op-
timum and economic muan-power planning to
cater to such variable loads. Obvious alter-
native solutions which can be resorted to, can be:

(a) Recruit for a minimum load, so as to
kazp all tha hands engaged and com-
pansate for the extra [foads through
overtime as and when the needs arise.

(b) Offload the extra load beyond certain
level through sub-contracting.

(c) Keep enough high man-power and let
it remain idle in case of low loads. This
may bz necessary when adequate sub-

*Production Superintendent, Hindustan Brown Boveri
Ltd., Baroda,

contracting facilities may not be availa-
ble.

Yet, none of the above alternatives may yield
the optimum economic man-power planning.
In this article an attempt is made to analyse
the problem of economic man-power planning
and suggest ways to achieve an optimum sol-
ution. Two cases are discussed. First, when it
is possible to complete the workload over and
above estimated optimum workload level,
through sub-contracting. Second case does not
take into account facilities of sub-contracting
and overtime. It interprets the case as a regular
Markov Process,

First Case

The following assumptions are necessary:
1. Existence of effective system of measuring
and recording the work content of the jobs
to be performed.

2. Easy availability of facilities of sub-con-
tracting the job and information on the costs of
such sub-contracting. Let. the cost of perform-
ing job with the Company’s own resources at
the Company's Works, = Rs. A/Unit time,
the cost of performing the same job through
sub-contracting, = Rs. B/Unit time
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Al equal peaks.
Total peaks:M

>~
\
|

— —Man power

Man power datum.

A
%

Therefore, Ratio Jof IN-Making to sub-con-

A

tracting =§=R

Existing man-power
Man-power required for peak loads =
Total No. of time units, under analysis=N

No. of peaks in N at Ievel X =M
M

Therefore, frequency of peaks =N=S

Total cost of doing the job =C

{a) Sub-case I
Assume all peak loads as equals (See
Fig. 1) Therefore, Y is constant.
Total CostC=X xN xAt (Y-X) xM xB.
In this expression, only X is variable,

Tirme units =N

(b)

To determine least costs we shall
differentiate C with respect to X.
d—C= NA—MB
dx
equating R. H. 8. to zero,

NA =MB

or%:%i.e.R:S
Or, in other words for the least costs,
the economic man-power should be
so chosen which creates S, the frequen-
cy of peaks, as equal to R, the ratio
of IN—making to sub-contracting.
Sub-case II
Consider now, that all peak loads are
unequal (See Fig. 2)

All un-equalpeaks
Total peaks - M

— r_,,_—/?’/;p.—i‘_’
g Yol - — = =—=— = Gl U
R,

8Y3-U T T I T
|

s X

Man power datum

— - Time unitS.:L\l_,



432

Let. peak loads be denoted as

Y. Yo Y, ool Ym
the total number of peaks( M) and hence the fre-
quency of peiks M/N==S remaining unchanged.
- total cost C=Xx NX At [(Y-X) Bf (Y,-N)
Bt (Y;—X) By....(Ym-X) B]
C=XNX ATB (Y, Yo Y2 Y m)—BM 2 X

de
- =NA-BM
dx

. A M
equating, NA—BM=0; BTN O R=S
which 1 the saume as seen in sub-case I, Or,
in other words the frequency and not  the
volume of variable loads determines the eco-

nomic man-power planning.

The total work content, that is the sym of
work content in thoughts and peaks rematning
constant, it would be mteresting to see how the
varying ratio ol A/B or R shali change X,
economic man-power dutuin.

() If R>S

As the costs are minimum only when §
equals R, our endzavour should be to increase
S. This is possible when we move the datum
X to a new paosition so as to create more peaks,
till the new § equals R,

Creation of wore peaks means biinging
down existing level of X.  or in other words
when R >S, lesser man-pawer is required and
more sub-contracting is necded,

(Y If R<S

The situation is reverse here. The existing
man-power datum shall have te be moved up
so that less of peaks are created to decrease S in
order to make it equal to R. That is. more
man-power would be necded and less of jobs
should be sub-contracted,

Steps in Manpower Planning

The axercise of determining economic man-
power planning would. therelore, consist of the
following steps:

(Ref. Fig. 2) of the work
Determination

1. Draw a chart
content spread over a period,

MANPOWER PLANNING

and plotting of exact magnitudes of work
content is not mecessary. But the relation
between the troughs and “the peaks should be
realistie.

2. Determine the ratio R i e, ratio of IN
making to sub-contracting,

3. Draw a datum line in such a way that the
peaks and the troughs are divided 1o provide
S(=M/N) equal to R. The datum line so
drawn determines the cconamic nan-power
requircment,

Second Case

Another way of determining the optimum
CCOTIONLIC min-powar is to treat occurrence of
variable loads as a sequence corforming to a
Markov chain* Markov chain presupposes
that the result of a current sequence shali be
dependant upon a preceding  sequence. In
other words, the occurrence of variable loads
is a system which passes through different
states al various intervals of times. the states
being the varving amounts of workloads,

Consider a  workshop consisting  of a
number of identical work-centers passing
through discrete points of time designated as
t=0,1.2. . and claiming variable work loads
X1, X2 ... .. Xn.

The probubility of a work center being at
a variable load Xi at point t is Pi (t)

The transition probability for the transition
of state Xi at t to Xj at (t+1) is Pij (which is
constant). Also, the sum of all probabilitics
extended over a space for all states is unity, or

ZPi(=1 for i=:,2....n

i
And also the 3 Pij=1

o

According to Markov process, the probability
of the state at time (t+1) is given by P {(t+1)=
TP (t) where P (t) is vector of state probabilities
af time t and T is Matrix of transition proba-
biiitics.
P(0), P(1).
attimet=0,1,2, .

“Concepts in Management Science :
Prentice Hall Inec.

P(2)....arc state probabilities
so that. if we know P(D)

Donald J. Clough,
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and T, we can easily calculate P(1) P(2) etc.
These values when plotted shalireach a stationary
stage indicating an average of such variable
loads which can be utilized to calculate the man-
power requirement.

A Practical Example

Consider a company having an installation
of 300 machine tools. This Company has
recently installed a preventive maintenance
scheme. This scheme calls for:

{a} TInspection of every machine tool ¢very
month in accordance with the check-lists with
a view to determining whether a machine tool
requires overhaul as a preventive maintenance
measure,

(b) Complete overhauling of a machine tool
as determined under (a) above. The interval
between two overhauls is not to exceed ©
months.

1t is required to determine optimum eco-
nomic man-power of the maintenance fitters.
We will first find out the number of overhauls
arising in a month.

The problem can be viewed this way. Sup-
pose at time t=0, all the machines stand over-
hauled and we start with a clean slate. At the
end of first month, all the machines will have
been inspected with some of them say ‘X’
found to require overhaul.

At the end of second month. some of the
remaining f.e. 300-X as well as some of X

will reguire overhaul; so on and so forth,
so that at the end of sixth month, we shall have
the rest of the machines {un-overhauled in
the previous 5 months) and a part each of the
machines overhauled at the end of first, second
third, fourth and the fifth months, requiring
overhauling.

The whole process can be considered equi-
valent to a discrete Markov Process. The
different states of machines at different in-
tervals can be enunctated as follows:

State (s) Condition

0 Overhauled
End of first month
End of 2nd month
End of 3rd month
End of 4th month
End of 5th month

th £ W o —

There will not be any 6th state, because at
the end of 6th mouath, it would have been again
overhauled, thus reaching state 0. We notify
the state, in general as n, so that,

a machine makes a transition from n to
n+1 when it goes to next month without over-
haul, and makes a transition from n to 0 when
it is overhauled.

Value of n varies from n==0,1, 2, 3,
To simplify, assume that the probability

of overhauling follows a known pattern as
under:

Month K Probability of overhaul at the end of month (K} Conditional probability ]of overhaul at end of
month K
1 0.10 0. 1/ 1.00 0.1000
2 0.12 0.15/ .90 0.1667
3 0.18 0.18/ .78 0.2308
4 .25 0.25/0.60 0.4166
5 0.20 0.20/0.35 0.5714
6 0.15 0.15/0.15 1.000
100

(sum of probabilities should equal unity)
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A table for Traasition probabilities {T) is drawn as under :

Transition Probabilities (T)

FrOM STATE
0 1 2 3 4 5
0 0.1000 0.1667 0.2308 0.4166 0.5714 1.0000
To 1 0.9000 0 0 4] 0 4]
STATE 2 0 0.8333 0 0 0 0
3 0 0 0.7692 [ 0 0
4 0 0 0 (.5834 0 0
5 0 0 0 0 0.4285 0
1
NowP () = 0
0
0
| 0
o)

{i. e., all the machines stand positively overhauled at state 0 ; as such probability is unity)
Probability vectors, therefore, at end of first, second months etc. i.e. t=1.2. are as follows:
P(1)=T.P(0)

P2)=T.P(1)

Calculating, T Po PI

P (1} = fo.1 0.1667 0.2308 0.4166 0.5714 1.000G 1 0.1007

(09 0 0 0 0 0 0 0.900

RV 0.8333 0 0 0 0 i 0 = 0.000

4] 0 0.7692 0 0 4] 0 0.000

0 0 0 0.5834 4] 0 0 0.000

1o 0 0 0 04285 0 J (0 0000 |

0.100 (0.1607

) 0.900 0.090

P2 = ditto 0000 ] = 10.750

0.000 0.000

o.oooJ | 0.000

[ 0.000 ,0.000 |
P(3) - = — - _
P(5) = — — e .

P(12) = T. P (11) - — g
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The results are tabulated as under:

Pi P — P P4 P5 P6 P7 P8 P P10 Pil P12
0.100 0160 0205 0304 0304 0312 0229 0256 0270  (0.285 0.273 0.265
0.900 0.090 0.144 0.183 0.274 0.274 0.280 0.206 (.230 0.243 0,257 0.246
0.000 0.750 0.074 0120 0.152 0.228 0.228 0233  0.170 0.190 0195 0.2145

0.000 0.000 0.577 0.057 0.092 0.117 0,174 0.175 0.178 0.133 0.152 0.1514

0.000 0.000 0.000 0.33¢  0.034 0,054  0.067 0.102 0.110 0.102 0.078 0.089

0.000 0.000 0.000 0.000 0.144 0.015 0.023 0.028 0.042 0.047 0.044 0.035

The first elements in the vectors P(O(t=1.2). .
are the probabilities of the machine asking for
an overhaul.

As we have a total of 300 machines, the
corresponding number of machines being in

1001

need of an overhaul are as in the Table on
page 436:

If plotted graphically, it will be observed that
overhaul shall even out at the rate of 80 numbers
per month approximately.(See Fig. 3).

No of machines.
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Month Probability No. of machines in need of overhaul at the
end of month
1 0,100 3100 x 300 = 30
2 .16 0.160 x 300 = 43
3 0.205 0.205 x 300 = 62
4 0.304 0.304 x 300 == 91
5 0.304 0.304 x 300 = 91
6 0.312 0.312 x 300 = 94
7 0.229 0.229 x 300 = 69
3 0.256 0.256 x 300 = 76
9 0.270 0.270 x 300 = 81
10 0.285 0.285 x 300 = 86
11 0.273 0273 x 300 = 82
12 0.263 0.265 x 300 = 80

We assume that an average overhaul requires
24 skilled and 24 unskilled man-hours (It iy
assunmed that while doing an overhaul, a crew
of one skilled and on unskilled fitter works on
the job.)

Therefore, total man-hours (skilled. uns-
killed each) required for 80 overnauls shall be:

86X24=1920 hrs.

Further, assuming a 48-hour week and only

one shift in operation,

Available hours of work/month/fitter—4x48
=192
Therefore optimum man-power

would be

1920/192=10 skilled and unskilled each.
This solution. as could have been seen, Is entirely
based upon the correctness of cstimating the
transition probabilities. In this particular case a
regular Markov Chain has beer: assumed.

coonomie

Itis an era of great opportunities for raising decisively the level of pro-

ductivity.

But the opportunities will not be realised unless the re-equipment of

our minds, to meet the problems and seize the opportunities of the new era,
matches the scope and scale of the drive to re-equip our factories. We
must see to it that when we junk the old machinery, outmoded concepts,
prejudices and fears go with it and are not left lying around like scrap on the
shopfloor to obstruct the progress of the new age.

—JAMES CRAWFORD



Programme for Reliability

Creation in Management

Brig SS Apte*

With the growing complexities of modern weapon systems and industria) plant, the problem of
reliability has become serious. Western countries have successfully tackled this problem, but the
vecognition of reliability as an engineering discipline has not yet come to this country. Sporadic
attempts mostly by operations research workers, have been made to analyse small problems
mathematically and these have heen published from time to time in journals on Operations Research.
Few of these seem to have had any practical application for want of a thorough understanding at
various levels either of the problem or of the solution.

This paper discusses the present status of reliability engineering in India and the possible
directions il ought to take. The need for an organised and integrated approach to reliability
engineering with support and direction from the highest leve! is emphasised.

THE second half of the 20th century hasbrought

about a proliferation of new products,
exhibiting new characteristics (or old charac-
teristics so radically more demanding, that solu-
tions must be new); complex weapon and indus-
trial systems; shorter developmental cycles;
growth of sub-contracting; new and usually
more severe environments: new levels of preci-
sion; miniaturization, and other advances in
technology.

These changes have contribated to the in-
creased extent to which human beings stake their
tives, health, and convenience on man-made pro-
ducts. Tha changes have also affected remark-
ably the relation of purchase price to the cost
of keeping the product in service during its life
span. To cope with the increased occurrence
of malfunctions or failures of the products in
sarvice, the new science of reliability engineering
came into being.

*Directorate of Planning & Coordination, Mimstry of
Defence, New Dethi

Facts About Reliability

Reliability engineering is that iechnology
concerned with prediction, control, measurement
and continuous reduction of equipment failure
rates. The reliability creation builds reliability
in, and reliability control and assurance involves
surveillance (use of authorised techniques and
evaluation of results).

Reliability is not the same thing as quality:
Two circaits with identical performance and
quality of components can be different in relia-
bility, i.e. the chance of continuing in service
without malfunction for a given duration.
Reliability is a design feature. It places more
emphasis on the activities of the design area,
and on operation in the field.

Reliability does not necessarily mean failure-
Jree operation : Failure-free operation is im-
portant in one-shot devices like missiles and
in-flight, non-repairable systems like aircraft.
More than one failure or malfunction is accep-
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table in repairable systems like vehicles. In-
deed this may be cheaper than ““failure-free ope-
ration’” because it enables use of standard qua-
lity components. High reliability is very expen-
sive on component cost and R&D costs. Thus,
there is a distinct and measurable cost trade-off
between reliability, maintainability and opera-
tional availability.

Reliability is quantifiable: Since the occurrence
of a failure cannot be predicted with certainty,
the entire science of mathematical statistics can
be called upon—indeed it is necessary—to solve
reliability problems. It has almost evolved as
a new branch of O.R. The mathematical theories
have helped develop test plans, assessments and
design svathesis. Qunce quantified, reliability
bzcomes a design parameter just as any other
(weight, tensile strength, etc),

Reliability is essentially an engineering discip-
line: The same quality and quantity of material
may be used to make a tower or a pyramid
but one is more stable to shocks than the other.
So it is for the reliability of different designs,
to achieve any given quality level, Its improve-
ment requires a detailed study of failure modes
and stress analysis.

Reliability improvement is a continued en-
gineering process: 1t involves enormous amount
of data collection (from operating equipment/
components) and its analysis. The feedback of
information goes from user, the repairer, the
manufacturer (quality control), right up to the
designer. These are under different organisa-
sations and. in any casz, their immediate priori-
ties being different, conflicts invariably arise.
Unless there is a moving force to get over these,
reliability improvement actions do not even
begin.

Setting and Allocation of Overhanl Reliability
Goals

In order that the designer sets about produc-
ing an adequate design, the user must specify
his reliability requirements. Demanding 100%,
reliability only shows ignorance about reliabi-
lity science. Mzrely specifying the requirement

CREATION

as ‘high reliability” can get no more reliability
than canspecifying ‘high quality’ get high quality.
The duration of the period for failure-free
operation for which a given level of reliability
is required, must be specified, as also the envi-
ronment in which the product is to operate.
Unless this is done, the designer cannot even
select his basic design.

Twenty-five years ago, this problem did not
exist. There was very little choice of basic
designs &hd, in any case, safety factors—and
hence weight—were generous. The user got
what was available. The situation today is
quite different. There are myriads of materials,
processes and designs to choose from and the
choice seriously affects reliability, and the relia-
bility levels required are themselves extremely
demanding.

It is true that users do show preference for
one manufacturer over oiher on account of the
durability of his products (besides other factors)
but there is no quantitative comparison avail-
able either to the user or, for that matter, even
to the manufacturer and thz designer. It is
unlikely that the consumer (other than an or-
ganised consumer such as defence, railways,
posts and telegraphs etc.) would be able to define
the requirements in quantitative terms. Since
the requirement of these departments are them-
selves large, varied and critical. they may well
take the lead in this area. In respect of con-
sumer goods such as electrical and other domes-
tic appliances, the manufacturers themselves
]sjhould evolve quantitative measures of relia-

ility.

Reliability ~Apportionment and Reliability
Prediction

The reliability of a system is dependent on
reliability of its sub-systems. The interactions
of sub-systems and component reliabilities are,
however. quite complex. These can only be
estimated mathematically. The incremental
cost for reliability improvement is not the same
for each component or sub-system. For the
greatest pay-off, the system reliability can be
suitably “‘budgeted™ amongst the sub-systems,
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components etc. This is known as Reliability

Apportionment,

Reliability prediction is the process of estima-
ting quantitatively the probabiiity that a product
will perform its mission without malfunction
(or with not more than a specified number of
malfunctions, in the case of repairable systems)
for a specified period, in a given environment.
Insurance Companies predict the chances of
human mortality from data on specific indivi-
duals, genetic or community mortality rates,
long-range trends, new perils, etc. and using
actuarial analysis. In a similar manner, data
on failure rates, environments, test results on
components, combined with alternative product
designs with the use of statistical techniques
enables prediction of reliability. Thase techni-
ques are highly mathematical. Besides relia-
bility prediction, they indicate weak design
area, which is useful to enginezrs for defect
prevention.

R:liability apportionment and prediction
l2an haavily on mathematical techniques but
thzy also involve association of R & D and
important financial decisions.

Design Review

ssign review is a mechanism for complete
review of a proposed design to assure that the
design can be fabricated at the lowest cost and
yet perform successfully. Design review is not
new but in the past it has been done rather in-
formally with little pre-planning and follow up.
A formal design review programms would usual-
ly be necessary for high reliability or complex
products. The review team consists of the best
available technical experts. The review includes
not ouly of reliability but also producibility
and maintainability and other pertinent parame-
ters. It is generally made against design criteria
and check-lists of good and bad practices. All
potential problems uncovered by the design
review are documented and responsibility is
assigned to individuals for further investigation.
In fact, design review is the first engineering
step in reliability improvement—a process which
is continued throughout the life of the product.
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Reliability engineering is the
technology concerned with
prediction, control, measurement
and continuous reduction oy

equipment failure rates.

Critical Components Programme

The engineering breakthrough in the process
of reliability development came from an obser-
vation akin to that found in many other mana-
gerial areas, i.e., there are a few vital compo-
nents which contribute to the bulk of failures
in any product system—be it electrical, hydrau-
lic, electro-mechanical or electronic. The cri-
tical components programme identifies these vital
few so that maximum corrective action can be
taken to minimise their failures or, if that is not
possible, to provide for alternative or standby
units,

Enormous amount of failure data of electro-
nic components has been catalogued in various
handbooks. Relatively little published failure
data is available, even in Western countries, on
mechanical components.

A formal list of critical components defining
their critical features is prepared and plans to
determine or improve their reliability are made.
These include programmes for evaluating com-
ponents highlighting failure causes requiring
preventive actions by the designer, or special
handling procedures during manufacture or
usage of the component.

An important preventive technique which
studies the cause and effect of failure before a
design is finalised is that of failure-mode and
failure-effect analysis. The analysis of failures
by itself is not a new process. Engineers have



440

done this for centuries but statistical techniques
such as regression analysis and analysis of
variance have now enabled engineers to assess
the dominent modes of failures in a probabilistic
sense. This is a new approach to failure studies
which is psculiar to reliability science. More
sophisticated test instruments, non-destructive
testing and field observations have added to
the engineers’ tool kit,

The critical component programme depends
on fiald studies, design engineering and to some
oxtent use of mathematical techniques.

Reliability Testing

Reliability testing today stands at the same
level where statistical quality contrel was 20
years ago. The reliability test plans are quite
diffarent from those for statistical quality con-
trol. Whereas statistical quality control aims
at identifying process deviations or, in the case
of accaptance sampling, percentage defectives,
the reliability test plans determine the probability
of continued service for a given period. The
determination of reliability test plans is a highly
mathematical process; but once determined, they
can be applied in the production shops.

The other two elements of reliability testing
are: definition of the performance requirements
and testing under specified environmental con-
ditions. Accelerated life testing is often used
for long-life components in order to terminate
the tests rapidly. Reliability testing overlaps
with convantional engineering testing of a new
design and, therefore, the two must be planned
concurrently.

Tmproving Design Reliability

When a product is being tested under field
conditions, data begins to accumulate on fail-
ures, and design weaknesses in terms of symp-
toms. Their identification and diagnoesis, and
tracing them to their likely causes. is greatly
added by the tools for quantifying reliability
and reliability prediction mentioned earlier.

The persons who use these techniques are the
“reliabilitv engineers”, a breed of men different

RELIABILITY CREATION

from the design engineer. The dssign engineer
and the reliability engineer question the func-
tion of the unrzliable part with a view to elimi-
nating it entirely, if the function is found to be
unnecessary: they also determine  whether
“availability” would be mere meaningful than
“reliability” : if so, whether a strong maintenance
programme will achieve the required availability
and hence ease the reliability problem. They
review the selection of parts from suppliers who
are relatively new and unapproved. Use of
standard parts whose reliability has been proved
by actual field usage are preferred; conservative
replacement times, reviewing the need for *‘burn-
in” to eliminate early failures, de-rating, review-
ing the operating environment, redundancy etc.
are other techniques used for reliability improve-
ments, Some of these actions can be done by
the designer himself. Others require main-
tenance consideration.

Failure Reportirg and Corrective Action System

Failure mode analysis and identification of
critical components start with well-documented
failure data, e.g., frequency of failure, conditions
and usage at which failed, proficicncy of the
operator, environments etc. In terms of the phy-
sical effort required. the failure reporting system
is probably one of the most extensive system
in any major rzliability programme. Warranty
claims and other failure reporting systems cur-
rently in use in India are quite inadequate, since
such data represent a very small fraction of the
totality of failures. Tn a major reliability pro-
gramme, the failure data will have to be organi-
sed as is done in the Armed Forces, and will
almost certainly require computer processing.
This analysis requires an excellent knowledge
of handling of the product by the user and, also
the various technigues of data collection. Stan-
dard mathematical techniques are employed for
analysis. Statistical techniques arc particularly
useful for the analysis of a great deal of data
which is ““censored’ (incomplete).

The corrective action is essentially a coordi-
nating process, since it may lie in several areas
within the organisation, and also because it is
often not easv to decide who should take it.
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The responsibility for various actions has to be
specific and direction should come from a high
managerial level in the organisation. The cor-
rective action itself may lie either in the design
area, training of operators, replacement and
stocking of spare parts, tratning of the repair
technicians within the user organisation, rede-
signing of tools, changes in preventive mainten-
ance practices etc.

Organisation for Reliability

Very high levels of reliability have been
attained in Western countries not only for their
space programmes but also for domestic pro-
ducts. It is important to note that they have
not been attaipned merely by demanding them
quantitatively in the user specifications alone,
nor by the engineering advances by themselves;
nzithzr by sophisticated mathematical theory
alanz nor by th: improvement in quality levels
by itself.

The reliability creation has been successful
bacause all these have bzen integrated in the
programmzs—formal. recognised. funded and
organised with full authority and adequate
direction from top management.

Tha 2ssantial f2atures of a typical reliability
programme are as under :

1. Th= reliability programme starts in the
conczptual phase of the product and
continuzs throughout design, develop-
ment, production, testing. fizld evalua-
tion and sarvice use. Naturally, it must
cover all organisational units that affect
thz reliability in service.

2. Adequate funds—to be determined at
the proposal phase—must be earmarked
for the programme.

3. The execution of the programme 1s both
a technical and a managerial task. The
latter integrates and controls the tech-
nical efforts and makes available the
TECessary means.

4. The plan should be a formal, written
plan which specifies responsibilities, pro-
cedures, schedules and budgets.
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Reliablity must be ‘managed’
i.e., directives must be issued,
authority delegated, resources

found and progress coordinated.

5. The programme must include controls
which detect and report to the manage-
ment its progress as well as deviations.

6. The overall integration and evaiuation of
the reliability programme must be
performed by an organisation indepen-
dent of those taking the detatled steps
necessary to achieve the required relia-
bility.

The basic fact to be remembered 15 that
reliability must be *managed’ i.e., directives must
be issued, authority delegated, resources found
and progress coordinated. Unless this is done,
the programme will wander under the influence
of conflicting priorities of the participants, with-
out achieving anything.

The Present Status

In India, hardly any reliability programme
as defined above, exists. A few quality-con-
cious organisations are making attempts to im-
prove their products on traditional lines but miss
out the many essential actions required in relia-
hility creation and improvement. Reliability
is still treated as a highly mathematical subject
—in fact, very few engineers have taken to study
or practice ‘‘reliability engineering’” of which
mathematics is only a tool. Even the mathe-
matical papers published on this subject in
various Indian journals are mostly minor exten-
sions of already-published material on different
ways of solving the same problem.

These erudite papers have not much practical
application — either because they solve some
imaginary problems or because the engineers
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who should use their solutions do not under-
stand the terse mathematical results and hence
cannot apply them in practice. This points
out to the great need for bringing these minds
together. The modern-day engineer’s curri-
culum must include some study of mathematical
techniques of reliability engineering; also, the
mathematicians must be associated right at the
design stages so that they can work on worth-
while, real-life problems.

Within the technical ficld, studies such as
failure mode analysis, field data collection and
analysis should be undertaken by the R&D
organisations of the industry. Development of
competence in this field is the immediate need of
the day.

Reliability Engineering in USA

At this stage it would be useful to study
how the problem was tackled in USA, since
there are lessons to be learnt from the history of
reliability engineering in that country.

The first survey of the general problems of
electronic reliability was carried out in 1951 by
an Ad hoc Group on Reliability of Electronic
Equipment in the R&D Board. Following this
the RAND Corporation published a “Status Re-
port’ on the same subject, These reports high-
lighted the following probl.m arcas ; (a) Tubes,
(b) Components, (¢) Systems, (d) Personnel and
{e) Organisation.

The Reports also brought out the following:

(a) That electronic reliability is a womb-
to-tomb problem in a complex weapon
system ;

That there are seven factors which deter-
mine overall military & economic worth
of a weapon system viz., Performance
Capability ; Reliability; accuracy ; vulne-
rability; maintainability (ease of main-
tenance} and procurability. Only a
system approach will help realise the
best combination of these.

(b)

RELIABILITY CREATION

(¢) That it was necessary to organise and
direct the technicaleffort and activities
through scientific planning and control.
Reliability Control involves: determi-
nation of reliability requirements; data
collection on component & system fail-
ures and its analysis; improverient; and
surveillance,

The year 1952 saw the formation of a very
important study Group—The Advisory Group
on Reliability of Electronic Equipment — now
remembercd as the famous AGREE. The
Group consisied of Service Officers, defence
scientists, eminent men from the Universities,
industry and the engineering profession. It
had 15 members, four consultants and 28
observers. The Group submitted its report,
after working for 5 years, in 1957 and is con-
sidered to be the foundation of Reliability
Engineering in the USA. Several specialised
studies notably by ARINC Research Corpn. (a
subsidiary of Aeronautical Radio Inc.) and
TEMPOQ  (Technical Military and Planning
Operation) of General Electric, followed and
soon Reliability became an established engineer-
ing discipline.

Proposed Action Plap

In India, we are now somewhat at the stage
at which AGREE was formed. Considering
the success of AGREE, it scems most prudent
to follow a similar procedure in this country,
no doubt taking advantage of the encrmous
know-how now available from published litera-
ture, DOD publications on test plans, etc.

- The AGREE had formed themsclves into
nine task groups to undertake the following tasks
allotted to it :

(a) Develop minimum acceptability figures
for reliability of the various types of
military electronic equipment.

{(b) Develop basic requirements for test to
meet the minimum levels of realiability.
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{c} Develop basic requirements for tests on
pilot production and on production
models to meet the minimum reliability

levels,

Investigate and recommend methods of
specifying development procedure to
ensure that equipment designs will have
the inherent rcliability required.

(d)

Establish criteria and methods for
specifying the reliability of component
parts in terms of failure rate as fun-
ctions of time and environment.

{e)

Study present procurement and con-
tract practices and regulations to
determine their compatibility with
reliability

(F)

Investigate present practices of packag-
ing and transportation and recommend
improvements of enchanced reliability.

(g)

Investigate the effects of storage of
electronic equipment upon the relia-
bility and recommend improvements.

()

(j) Review present methods and procedures
: to ensure that the reliability of equip-
', . 2 ment in Services is kept upto the inherent
© design level.

Each of the task group consisted of 13 to 20]
members. The recommendations of the
AGREE Report were largely followed up and
the concept of programme management deve-
loped.

Keeping the above facts in view, the author
suggests the following steps to be taken for the
development of reliability engineering in India.
Firstly, a high level Study Group consisting of
a number of full-time members should be set up
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on the lines of AGREE. To start with, the Study
Group could carry out a survey of the present
“‘State of Art’ actually practised in the country.
They should study the literature, articles, research
papers, etc. available in India and abroad
on the subject of technical, mathematical,
managerial and organisational aspects of relia-
bility. The Study Group should then list out,
in consultation with the designers, manufacturers
and users the range and type of problems, draw-
ing also upon the published literature referred
to earlier. They should initiate studies on the
reliability of selected important products in the
field of electronics, automotive, machine tools,
etc. through collection of full data. The Study
Group should then recommend methods of
reliability improvement in the following fields.

(2) Organisation for reliability creation,
control and surveillance;

Training in reliability engineering to
consumers, manufacturers and designers.

(b)

Requirements of funds for the above;

(c)
(d) Requirement and availability of techni-
cal personnel in the various fields such
as manufacturing technology, materials
engineering, quality control and mathe-
matical analysis.

Type of management directives required
for reliability creation.

(e)

Such a Study Group should be able to for-
mulate their initial proposals in about one year
after their formation. Their very formation and
contact with industry, uscrs, designers, etc., is
bound to create an increased tempo of work in
this area. Firm long-range planning can be
done, organisations set up, funds allotted and
training conducted thereafter. O

A Concrete-Plastics combination has been developed by two U.S. government

agencies. *
wood plastics.

resistance to abrasion, and cavitation of concreta.

Waeight boost is fess than 7 percent.

Concrete polymer’” is made in much the same way as radiation-processed
The material has four times the tensile strength, compressive strength,

Water permeability is negligible.

—International Management



Quality Control
in
Industrial Products

DM Patel*

During the past two decades, industry has seen an extremely pronounced growth of competition
in product quality. This competition has been reflected in the cost structures of most of the industries.
Product quality is rapidly becoming the most significant factor in customer decisions. This is true
whether the purchaser is a housewife, a large industrial corporation or a military procurement agency.
A natural result of these circumstances has been for many factories to place a premium upon the est-
ablishment and maintenance of a good quality reputation. Today, fighting to produce truly trouble-
free products is one of the major ways an organisation has to build its sales volume. Product quality
has become such a sensitive hinge point fur successful business that no industry can afford to peglect

it in this competitive world.

A MANUFACTURER is in the business to sell his

products to the customers and not to
himself. He must, therefore, judge the quality
needed by his customers and arrange to build
this level of quality into his product. Marketing
forecasts predict that customer demands for
higher and higher quality will be amplified by
intense competition in the period ahead. The
consumer exercises his free choice to buy what
gives him best satisfaction. Hence, he is the
final judge of what will be or will not be pro-
duced. Manufacturers compete each other to
supply best of what he wants at the lowest price.

In the present time, to maintain quality
reliability is a problem of utmost importance.
Once the interest of a few technical men, quality
control is now the primary concern of a growing
number of managers, engineers and statisticians,
Now, the goal of competitive industry is to
manufacture a product into which quality is
designed, built and maintained at the most
economical costs which also allow for full con-
sumer satisfaction.

In the phrase ‘““quality control” the word
quality does not have the popular meaning of

*Lecturer iini.M*echanica] Engineering,

KJ Polytechnic,
Broach.

“best” in any absolute sense. To industry it
means best for certain customer conditions.

The important customer conditions are (1) the
actual end use and (2) the selling price of the
product. In turn, these two conditions are
reflectad in five additional conditions namely:
(1) the specifications of dimensions and of opera-
ting characteristics, (2) the life and reliability
objectives, (3) manufacturing and engineering
cost, (4) the production conditions under which
the article is manufactured  and (5) the field
installation and maintenance objectives.

Quality in industrial products can be defined
as the composite product characteristics of
engineering and manufacture that determine the
degree to which the product in use will mect the
expectations of the customer. In short, quality
is not perfection. It is the amount of Imperfec-
tion we are willing to allow and able to tolerate,

Concept of Total Quality

The quality of a product extends over its
entire life span. It commences with the initial
idea of the product and continues right upto the
time the product has served its usefyl life and is
scrapped. The quality of a product visualised in
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this manner from “cradle to grave” or “womb to
tomb” is termed as total quality.

For real consumar satisfaction, refiabiiity or
good performance over a predictable period of
timz is important, Many firms are now using
written guarantee to show their faith in reliability
of a product. This kind of confidence can only
be accomplished through a deep, well-planned,
organisation-wide quality control programme.
At one time, this only meant screening the final
product before it left the factory. Now a days,
more and more programmes are spreading the
quality control function over the whole manu-
facturing process. A watchful eve is kept on the
product from raw material to finished items.
Quality control 15 now recognised as a
new and important industrial management
function.

Total quality control is an effective system
for intzgrating the quality-development, quality-
maintenance and quality-improvement efforts
of the various groups in an organisation so as to
enable production and service at the most
economical levels which allow for full customer
satisfaction.

The quality control function includes the
inspection but it goes much further. It is based
on the concept that the making of
unaccepted parts or products can largely be
prevented. Statistical analysis of inspection data
commonly called statistical guality control is a
valuable aid in accomplishing this objective. A
lessening of scrap, rework, complaints, and so on
is a source of cost reduction. We may then say
that the function of quality control is to coordi-
natz th: quality control efforts in the manu-
facturing organisation in such a fashion as to
carry on production at the most economical
levels that will yield full customer satisfaction.

Stages in Quality Control

There are gensrally four stages in quality
control. These steps break down as follows:

1. Setting standards:
Determining the required cost-quality per-

formince—quality — and  reliability—quality
standards for the product.
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2. Appraising conformance:

Comparing the conformance of the manu-
factured product to these standards.

3. Acting when necessary:

Taking action when deviation exceeds the
natural variation limit.

4. Planning for improvement:

Developing a continuing effort to improve
the cost, performance, and reliability standards.

Jobs of Quality Control

The bread concept of total quality control
encompasses the complete industrial cycle, The
jobs of quality control gear right in with the
production and service process. The jobs fall
into four natural classifications.

b, New-design control

2. Incoming-material control
3. Product coatrol

4. Special process studies.

[. New-Design Control:

The first job of quality control is new design
control. Tt inzludes quality control efforts on a
new product while its marketing characteristics
are being selected; while design parameters are
being established. and proved by prototype test
and whilethe qualitystandardsare being specified.
Both product and process designs are carefully
reviewed. Qualified engineers collaborate with
scientists and researchers and attempt to predict
weak areas bafore starting formal production
in order to improve maintainability and to
eliminate threats to prcduct reliability. In the
case of mass production, new-design control
ends when pilot runs have given proof of satis-
factory production performance, and with job
shop production the routine ends as work is
being started on production of the component
parts,

2. Incoming Marerial Control :

~ The second job of quality control is ‘incom-
ing material control’. When production is set in
motion, strict control of raw materials and
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purchased components is ¢nsured. Procurement
officers select their source of materials carefully
and constantly inspect samples of it to maintain
quality.

There are two phases in incoming-material
control.

1. Control on materials and parts received
from outside scurces.

2. Control on material and parts processed
by other plants of the company or other divisions
of the plants.

Specifications and standards are established
as criteria for acceptance of raw materials, patts
and components. A number of quality-control
techniques are applied to provide acceptance
at most economical levels. These techniques
include vendor quality evaluation; certification
to material, parts and components by the ven-
dors; acceptance sampling techniques, and
laboratory tests.

3. Product Control

When the design has been released for pro-
duction, tools havebeen procured, and materials,
parts, and components have been reccived,
product control (thethird job of quality control)
comes into play. It involves the control of pro-
ducts at the source of production so that devia-
tion from quality spacifications can be corrected
before defective products are manufactured. Tt
not only involves the materials and parts but
also control of the processes that contribute the
quality characteristics during the manufacturing
operation.

4. Special Process Studies:

The fourth job of quality control is special
process studies. It is concerned with scientific
analysis of the problems which occurred and
were detected during the manufacturing process.
Elimination or control of causes of defective
products results in product and process improve-
ntent, not only in improving quality characteri-
stics, tat also in reducing cost.

What Factors Play Decisive Role in Quality
Conirol?

The factors affecting product quality may be
divided into two major groups:

QUALITY CONTROL

(a) Technological, that is machines, materials,
and processes. :

The human, that is operators, foremen, and
other company personnel. Of these two
factors, the human is of greater importance
by far,

®

As far as technological factors are concer-
ned, it is often difficult to trace a quality prob-
lem back to a single cause. The failure of an
instrument assembly to passa final preship-
ment inspection may be due to earlier acceptance
of faulty materials, to improper machining or
processing of certain component parts, to faulty
assembly jigs, or to any of a dozen other
possibilities,

When these technological conditions have
been traced, it is equally difficult to pin down the
human factors. The faulty machining o a part
may be due to carelessness of the machine
operator, to incorrect instruction by the foreman,
to defective methods set up by the job planner,
or to a poor design by the engineer. Blaming a
foreman, operator, or engineer on a superficial
basts may have little bearing on the true problem.

Effective human relations is basic to quality
control. A major feature of this uctivity is its
positive effect in building up operator responsi-
bility for and interest in product quality. After
all, it is the human hands which perform the
important operations affecting product quality.
It is of utmost importance to successful quality-
control work that these hands be guided in a
skilled, conscientious, and quality-minded
fashion.

Importance of Quality

Unless all the members of the industrial team
have the right attitude toward quality, little will
be accomplished despite excellent inspection
facilities and a complete quality control pro-
gramme. The quality control programme is
incomplete without quality-mindedness,

Quality Mindedness in Upper Management:

. Unless top management shows a perpetual
interest in quality by word and deed, there will
not be serious effort for quality in the shop.
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Managem:nt must be sold quality control first.
The importance of quality as far as management
is concerned is in that it helps build a good
reputation in the competitive market, Manage-
ment must offer more than lip service to quality,
It must give sincere attention to quality reports
and quality auadits.

Quality-Mindedness at Supervisory Level:

Management rclies on the supervisor or
foreman to extend company polictes into the
shop and to the personnel under the foreman’s
supervision. Here ““actions speak louder than
words” holds true. The foreman must be inte-
rested in seeing that his section produces a quality
job. Hemust go round to the persons under him
and discuss the quality of their work, compli-
ment them when it is good and suggest improve-
ment when it 15 sub-standard. He must shut
down the operation that is turning out defective
products—even in the face of tight production
schedules. He should regard the inspector as a
helper in matters pertaining to quality and not
as an impediment.

Quality-Mindedness at Operator Level:

Unless the individual operators are convin-
ced that it is in their interest to produce quality
work the quality control programme will not
achieve much success. The operator has to
have th: correct attitude. When he does, he
regains pride in workmanship and takes the
rightful share of his responsibility for qualitv.

How to Promote Quality-Mindedness?

An occasional promotional drive for quality
is a useful device for letting the men in the shop
know what management’s attitude on quality is.
Even a modest promotion can effectively use
the following devices:

1. Short write-ups in plant paper
2. Cartoons in plant paper

3. Posters displayed in work area—

a. General
b. How to do it better
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¢c. Why do it better.
4. Quality slogans:
a. Quality is everybody’s job
b. Quality must be built into the

product and not inspected into
product

¢. Quality you can trust
5. Increased suggestions awards.

Role of Management in Quality Control
Programme

The reputation for quality is not a thing of
chance, but it is the directresult of internal poli-
cies of a company. There must be a sincere
desire by the management to have an effective
quality control programme, Participation must
bz so evident as to leave no doubt in the minds
of the subordinates about the attitude of manage-
ment. A quality control programme must have
complete support of top management. With
lukewarm management support, no amount of
selling to the rest of the organisation can be
genuinely effective. Management must recog-
nise at the outset that the quality control
programme Is not a temporary cost reduction
project, Ounly when the inefficiencics represented
by the cost reduction are out of the wav, can the
quality-control programme take over its long-
range role of themanagement controlover quality.
Management must determine the policy that will
be followed when there is apparent conflict
between quality-control and production. Quality
must never be subjugated to production and in
this policy, the quality-control department must
have the complete support of top management.

Quality Control Through Team Work

For effective quality control. regular and
systematic consultation between the operating,
engineering and quality control personnel 1s
essential. Careful examination of all control
charts, inspaction reports and consumer cont-
plaints and making quick decisions is most effec-
tive means of controlling quality. This manage-
ment concept is illustrated in Fig 1.
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Quality Control Chain

The quality control supervisor should adopt
the philosophy that the quality control depart-
mant is interested in all factors of dasign, manu-
facturing, and selling which have a bearing on the
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QUALITY CONTROL

product quality and the satisfaction of the ulti-
mate user of the product. The quality control
department should be interested in the product
right from the inception of the engineering
model. This interest should sustain through
preliminary tests on the product, production of
the product packing for shipment, and field
performance. Based on experience gained during
manufacturing, as well as from ficld performance
the quality control departinent should make
recommendation for improvement and cost re-
duction. This philosophy is best illustrated in
the quality-control chain shown in Fig. 2.

Benefits of Quality Control

The benefits that accrue to both producers
and consumers from quality control are:

| k. Licproved specifi-
L cations

I. Lower Unit 1 [ a. Fewer defects
Cost
b. Fewer operators
| c. Fewer inspectors
i d. Less scrap
| e. Less inspection
| | rejects
2. Butter Quality pDue f. Less  machine-
| to breakdown
| g. Fewsr complaints
| i h. Higher efficiency
3. B:tter Emplo- | | I Fewer interrup-
vee Morale | | tion
| | j. Better design
4. Higher produ- |
J

ctivity

Both producers and consumers reap these
advantages,

Quality control is a powerful tool to increase
the profitability of business. Total-quality
control programme should be allowed to develop
gradually within a given company. It is often
found wise to select one or two problem areas
to achieve successful results in attacking them,
and to allow the quality-control programme to
grow step by step in this fashion. O



Production Planning Problems in
Steel Forgings Industry in India:
A Process Analysis Study

VVN Somayajulu*

In this paper, the author attempts to study the prodaction urits in the steel forgings mdustry—
with its characteristic feature of contimtous multidimensional products on the lines of *Studi¢s in Pro-
cess Analysis’. The study deals with broadly (1) general technical features of the steel forgings in
relation to castings and (2) of the forging production units or firms under investigation, coupled with a
few production problems of this jobbing type industry,

THE forging process may be defined! as the

plastic deformation of metals or alloys into
predetermined sizz or shape generally at elevated
temparaturas, by a compressive force exertedby a
hammer, press or upsztting machine. Parts or
members produced in such a manner are called
forgings. Th: forging process produces a wide
ranga of products, each of which is identified by
continuous product dimansionsor characteristics
of thz products. Thus, there is no limit in enlist-
ing the products of forging process because of
continuous variationin the physical quantities of
product dimensions. Bscause of the continuous
variability in the physical values of products

*Economist, NCAER, New Delhi. This Study was car-
ried out at Gokhale Institute of Politics and Economics,
Poona, as a part of Ph.D. thesis, “Process Analvsis of
steel forgings industry in Tndia with special reference to
problems of continuity and multimensionality for sector
specification in the inter-industry framework™. The
author is grateful to all firms and companies collabora-
ted in this study. He is grateful to Prof. P.N. Mathur for
his close guidance. This is dedicated to the everlasting
memory of the Author’s wife, Susila, lost just after the
survey.

MW, Steeds :  Engineering Materials, Machine Tools and
Processes, Longmans, rd ed. 1957, ch. 5, Forging,
P. 120,

dimznsions, the cost structures of the firms and
of the industry are also likely to be fluctuating as
a continuous phenomenon. This problem of
continuity and product multidimensionality? gets
amplified as it is a jobbing tvpc or customer-
oriented industry,

While ths technological forging process is a
continuous phanomenon, the economic studies
based on iater-industry analysis require the
discrete and finite processes and products as
basic information. Ths intermediate stages of
production, as intermediate technological
processes in a firm or a production unit, do not
specify the final products, so as tomeet customers
specifizations. Basides, not all production units
have similar intermediate technological processes.
Tha derivation of economic processes with umique
inpat-output combination or a combination of
such activities, cannot directly be linked with the
technological intermediate processes of the

*See, for details on Multidimensionality nroblems, Math-
ilda Holzaman, *Problems of classifization and aggrega-
tion”, in Studies in the Structure of American Economy
— Theoretical and empirical explorations in input output
analysis (ed.} Leon:ief, WW and others, New York
Oxford University Press, 1953, pp.343-344.
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industry. For this, attempts are made to specify
the product groups with respect to the homo-
geneity of product dimensions and to derive the
distinct average prices and dissimilar input struc-
tures of a set of aggregated product groups.®
The distinct economic processes of the product
groups, disintegrated from a continucus forgings
sector, are to serve as discrete and finite sectors
in the disaggregative commoditywise input-out-
put tables andfor as activities in the linear pro-
gramming models.

While the input-outpuot analysis assumes that
only one method is used for producing each
group of commodities, the linear programming
analysis assumes that there may be more than one
way of producing a given commodity because
of inputs substitution. Approximating these
assumptions to reality for sector spectfication
depends both on the nature of production in the
plants and cn the way in which those units are
aggregated into sectors.4  1In this context, Leon-
tief8 observes, *“*As soon as the economist aban-
dons grossly aggregative formulations, he will
find in engineering data a promising and acces-
sible source of direct empirical information on
the input-output structure of the individual
industries.” Various uses of such engineering
analysis and process results are suggested:®
(i) as a basis for classification and aggregation,
(i) as a supplemeat to other methods of calcu-
lating input coefficients, (iit) in testing and modi-
fying the underlyingassumptionsof fixed propor-

1See Chapters IV to VII in unpublished Ph.D thesis of
Somayajulu, VVN., Op.Cit,, See (1) Somavajuluy,
VVN., “Input and capital structures as parameters of
instantaneous production functions of firms and techno-
logical processes in steel forgings industry in India”,
Artha Vijnanana. Vol. 12 No.J. Dec 1970, pp. 574-593.
{2) Somayajulu, VVN,, “Product specification in steel
forgings industry for sector specification in process
analysis studies,” accepted for publication in Econometric
gnnual of Indian Economic Journal, Vol. XVIII, 1970 issue.
(3) Somayainlu, VVN., “Average prices for multidimen-
sional products of steel forgings in India™, Accepted for
publication in Indian Journal of Economics.

iChenery, HB, and Clartk PG, Inter Industry Economics,
Pp. 33-42, New York, John Wiley and Scns Inc., London
1959,

¢ contief, WW., Introduction™, Studies in Structure of
American Economy—(ed)} Leontief and others, op.
cit. p. 14,
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tions anmong inputs and outputs. Carter.® in this
connection,distinguished threefundamental prob-
lems; (1) the problem of dividing the economy
into  technologically-homogeneous industries
{classifization problem), (2) the problem of selec-
ting technically significant attributes or input and
output dimensions in each industry and (3) the
choice of appropriate types of functions in which
the input and output variables are 1o be related
in each industry. Mathilda Holzman? observed
that the input structures for multidimensional
products must be obtained from engineering
production functions of the products.

In the light of those basic ideas and works,
this papar attempts to investigate the production
units of a continuous multidimensional products
of steel forgings industry study® on the lines of
“Studies in Process Analysis™® and deals with
broadly (1) General technical features of the
steel forgings in relation to castings and (2) of the
forging production units or firms under investi-
gation, coupled with a few production planning
problems of this jobbing type industry.

General Technical Features!® of Steel Forgings
Compared to Castings

The stages of manufacturing the forgings are

¢Carter, Anne, P: “The technological structure of cotton

textile industry™ in Leontief and others (ed) op.cit p. 361.

*Mathilda Holzman, <Problems of classification and

aggregation in input-output analysis®, in  Studies in

the Structure of American Economy” (ed) WW

Leontief and others, op.cit, p.259.

sSomayajulu, VVN., unpublished Ph.D. thesis, op, cit.

sManne, AS., and Markowitz, HM. (ed.), Sridies in

Process Analysis, economywide production capabilities,

Cowles Foundation for Research in Economics at Yale

University, Monograph 18, 1961, Jchn Wiley and sons,

Inc., New York, London,

wFor the technical features of steel forgings industry the
following selected books are constlted to facilitate the
field investigation of the firms. The other sources of mn-
formation are referred to, at the appropriate places.

For details, refer the originals.

(1) Forging Practice by GKamen Shchikov and others,
translated from Russian by L Zelikov, Peace
Publishers, Moscow,

(2) Rusinoff, Forging ond Forming Metals, DB
Taraporevala and Co. Pvt., Ltd., Bombay 1967,

(3) Tool Engineering Handbook, 11 edition, Sec. 54

() Jenson, John, E, Forging Industry Handbook (ed.),
Director of Marketing and Technical Services, For~
ging Industry Association, Cleveland, Ohio, 1966.
Ths Ann Arbor Press, Inc., Ann Arbor, Michigan,
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represented in the sequence of operations or
processes of a typical, commercial and full-
fledged forge production unit. Similar to the
forgings, there are castings manufactured in
foundries catering to the requirements of
many engineering industries. Castings are
made by pouring molten metal into moulds
and allowing it to solidify. Though the two,
forging and casting processes, are technologically
different in respect of manufacturing operations,
the nomenclature of them may overlap because
of the similarity in their shapes.

Inherent Advantages of Forgings Compared to
. Castings

The main distinction between forgings and
castings is of relevance here. Forging process
aligns fibre like metallic grains in continuous
and unbroken lines, utilizing the inherent pro-
perties of the metal. This controlled grain flow,
characteristic to forgings alone, provides
inherent advantages of forging process. The
mechanical propertics of forgings are likely to
provide some cconomic advantages to the user,
by saving the material, energy, and by increas-
ing the strength and longevity of the service life
of the users’ products. The inherent advantages
of forgings in comparison to castings are:

(1)
(2)
3
“4)
(5)
(6)

Technical Substituiion of Castings

Greater strength

Raduction in weight of finished part
Ability to withstand unpredictable loads
Minimum of machine finish required
Saviag in material

Elimination of internal defects

Parts like connecting rods, camshafts and
crankshafts which were previously forged are now
being substituted by casting process as the com-
ponents of automobiles industry in  America.lt

e Technical Evaluation of the Forging Industry'’ Report
of a study by the Illinois Institute of Technological
Research Institute, Chicago, Illinois, sponsored by the
Committee of Hot rolled and Cold finished Bar Produ-
cers, American Iron and Steel Institute, 633, Third
Avenue, New York, 10017.
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This is because the foundries in America have
developed production techniques to reduce the
cost of production of castings, which are able to
meet the minimum service requirements of the
automobiles. The scrappage rate of old auto-
mobiles, keeping pace with the new models
and mass production every year, is so high that
they get satisfied with the minimum service life
of the castings as automibile components. The
automative industry adopted this sort of technical
-substitution, but still, it is the second major con-
sumer of steel forgings in America(22.6 %/ of the
total sales of steel forgings).’® The first major
consumer of steel forgings in U.S.A.is Aerospace
craft industry (31.7% of the total sales of steel
forgings), because of heavier strengths and less
weight of steel forgings. Aerospacecraft indus-
try has not developed in India. The cost cf pro-
duction of quality castings is too high to replace
forgings in India. The markets for forgings
and castings and their processes are distinctly
different, for any given specifications of the
yequirements of users in enginearing industries.
The internal demand for automobiles in India
is so high that the longevity of the expected ser-
vice life of the automobile is always preferred.
Thus. on both the counts of technological reasons
and from the users’ demand point of view, any
possible substitution as in America, is not in
India.

Types of Forgings

There are broadly two types of forgings:
{A) open forgings, and (B) die forgings. These
are further classified according to the method of
fabrication in four general groups. They are
(1} Open or free or smith forgings and (I)
Die forgings (i) Drop forgings by drop ham-
mers, (i) Press forgings by Presses. and (iii)
Machine or upset forgings by upsetters.

Within each of these types. there are a wide
range of forgings identified by the continuous
product dimensions or the characteristics of the
forgings. The quantitative and qualitative
features of the products are because of the wide

128¢¢, for more details Jenson, John E, Forging Industry
Handbook, op. cit. See also Appendix fo this Chapter
111 of thesis for Ph.D., Somayajulu, VVN, op, cit,
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range of the technical processes and of materials
used for forging purposes. The hundreds of
grades of materials and the flexibility in the
processes, bring out the wide range of numerous
forgings with their variations in the quantitative
and qualitative features.
Salient Feature of Forge Production Units
Under Investigation

Nature of Investigation

There are about 48 production units in the
industry, of which only 19 readily agreed to
supply the information to the study.

All these forge units can be broadly classified
into two distin:t groups: (1) die forging units,
(2) open or free forging units, There is a third
group of repair and maintenancs type forge untts,
which mav bz opzn or die forge units, but  the
purpose of these thi.d group units is disting-
uished mainly as they produce repair parts and
maintenance replacements of the equipments.
The main distinction between open and free
forging units is that the former produce open or
free forgings without the use of impression diss.
while the latter essentially need impression dies,
preparation facilities and the closed die forging
hammers, presses and upsetters in forge shop.

Preliminary dotails of the 19 forging units

From Table 1. it is scen that the gestation
period between the vear of establishment and the
year of production is 3 to 6 years. [t is normally
3 years. The accounting periods of the firms are
divergent.

Out of 19 units,11 belong to West Bengal with
nearly 5000 tons of preduction,!® 3 to Mahara-

1B 5000 tons in West Bengal is exzlusive of that of
units {See the asterisk in the table). prodiucing wheel sets
and sleepers for railways.  Thzir production statistics are
shown under *341-1 Tron and Steel” in Annual Survey of
Industries (AST) reports. There are 53 items of products
and byproducts of 341-1 Tron and Stcel, iisted in the said
reports, while these two are out of 52, The perceniage
of wheel sets” gross cutput to the gross output of 341-1
is 1.5% and that of sleepers is 2.03°%, Simitarly the
inputs’ details for 341-1 are as many as 54 listed, while
for wheel sets and sleepers are as leéss as IS or 16 that
can be listed.  From these view points these two products
can be distinguished from 341-] (ASIC).

PRODUCTION PLANNING PROBLEMS

shtra with nearly 6000 tons of production,4
2 to Madras with nearly 2000 tons of production,
and the rest of the units producing nearly 1000
tons of production. Thus, nearly 14000 tons of
production is covered,’ which may serve as
nearly 20 to 25 9] of the coverage of total tonnage
production in the industry in India. Out of 19
units only 5 are independent units, while the rest
are captive units in heavy engineering plants,
steel plants, mining machinery and ship build-
ing plants.

Die forging Units and Their Salient Features

The nature of the products and the processes
of the plants producing wheels sets and sleepers
are slightly different from those of all other die
forgings units, but their basic process of preduc-
tion is forging, conforming to the definition of
forging process. For historical and some organi-
sational reasons, they have become part and
parcel of steel plants.

WHEEL SETS PLANT A5 A FORGING PLANT: Tt
supplies wheel sets, wheels, axles, and wheel
tyres to railways. Tt consists of hzavy forging
press, rolling, wheel and axle machining, forging
hammers and manipulators and assembly depart-
ment, capable of producing an annual tonnage of
57.000 tons of 45,000 finished wheel sets. Tt
includes the axles of 20 tonne roll bearing type
and 16 tonne plain bearing tvpe. About 30,00
sets have to be manufactured for broad gauge
and the balance of 15,000 sets for metre gauge
wagons.

The weight of each wheel set for the broad
gauge is 3.7 tonnes and for metre gauge is
0.63 tonnes. The manufacture of 45,000 wheel
sets requires annually 75,000 tonnes of wheel

4. The 6000 tons in Maharashira is inclusive of a
relatively large unit whose production figures are not given
in the table as its production started in 1966-67 but not
by 1064-65.

1. The 14,000 tons is an approximate figure for the
difficultics of estimation of exact figures, because the units’
(ASIC) production is shown under 341-1, as well as under
341-3. It is difficult to specify the zoverage, while the
total fonnage production in the industry as a whole in
India is itself an approximate figure because of similar
difficulties of estimation.
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TABLE 1
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Pretails of forging units under jovestigation (Period of inquiry : April 1967 to March 1968)

Sl No. Code Year of  First vear Accounting period Prodluction in Capaeifv in
name of  estahlish-  of produc- 1964-63 1964-65
the Unit  ment tion (In tonnes per annung}

] 2 3 4 5 s 3
1. Die Forging Units
1. A 1617 1920 January to 1920 1920
December
2 B 1950 1933.54 April to March 948 2400
3 C 1950 1953-54 July te June 1800 1800
%, F 1958 1961-62 April to March + +
5. E 1960 1963-64 April to March + +
6. & G and 1960 1963 January to 1000 1000
7. H December
k& D 1963  1966-67 July to June No production
as it started in
1966-67
9, & Xand (During III Five April to March 1416 4300
i, Y Year Plan, but exact
years not available)
IL.  Open or Free Forging Units
11. M 1952 195556 April to March 360 360
12 L 1959  1564-65 April to March Ne¢ production
as trials are go-
ing on.
11L& Jand 1960 1966-67 April to March No production
K as it started in
1966-67
{II. Repair and Maintenance Type Forge Shops (All are open forging units)
15 to N, P, 1957-58  1960-61 April to March 1500 1500
19, LR,
Souwrce ; Yrom the firms” data collected on investigation.

Nature of the Unit

Captive unit
Independent com-
mercial forge unit
—do—
Captive unit
—do—
G is independent &
H is a captive unit
Independent com-
mercial forge unit

Independent and

captive units

Captive unit

Captive unit

Captive units

Captive units

The production statistics are shown under Iron and Steel rather than under forgings in official statistics.

Sec footnote 13,

X and Y firms were not personally contacted, but their balance sheets data are utilized.
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TABLE 2

The piece weights of wheel sefs at different stages of operation*

S1. Capacity of piece and Block Forging Finishing Bloom Forging  Finished Assem-
No. description weight wheel wheel weight axle axle bled wheel
M. T. weight weight M., T, weight weight  set weight
M. T. M. T. M. T. M. T. ‘L

1. 20ton whecl(sgé])}road Gauge 0.60 0.55 0.48 0.55 0.54 0.41 1.37

2. 11 ton wheel set (BG) 0.61 0.56 0.48 0.54 0,53 0.4¢ 1.36

3. 10 ton wheel set (BG) 0,32 0.29 0.235 0.25 0.24 0.16 0.63

4, 12 ton wheel set (MG) 0.32 0.29 0.235 0.30 0.29 0.198 0.668

5. 915 mm wheels 0.51 0.46 S iz

*Source of these data is the firm itself.

TABLE 3
Production Compositions in 1965 and 1966 of a Die Forging Firm

1965 Production 1966 Production
Sl
No. Description Mtons % Value in % Mtons % Value in 54

000 Rs. _ ‘000 Rs.
1, Automobile parts 305 40.13 770 34.53 450 4018 1435 40,42
2. Diesel engine parts 155 20.39 410 18.39 275 24.55 630 17.75
3. Foreed flanges 85 11.18 350 15.70 90 8.04 560 1577
4, General forgings 10 1.32 25 1.12 80 7.14 280 7.89
5. Jigs, fixtures, etc. 10 1.32 40 1.79 7 0.63 25 0.70
6. Press tools 5 0.66 20 0.90 3 0.27 10 0.28
7. Dies and punches 15 1.97 165 7.40 30 2.68 340 9.58
8. Hand tools 10 1.32 30 1.35 g — — —
9. Other products 165 2171 420 18.82 185  16.51 270 161
Total 760  100.00 2230 100.00 1120 100.00 3550 108.00

Source: The firm itself provided the data.

Notes: The major increase in production from 1965 to 1966 is in the case of general forgings and
automobile parts followed by diesel engine parts, as observed from Table 3.
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ingots and 23,500 tonnes of axle blooms, both
being supplied by the steel plants.

SLEEPER PLANT AS A FORGING PLant: It
supplies sleepers to Railways. The materials
for sleepers are the sleeper bars rolled in the
continuous Billat mill of stee! plants. Each bar
for a Broad gauge sleeper weighs 170 lbs.

The maximum achieved production is 320
sleepars per hour. 60,000 tons per year is the
capacity of sleeper plant on two shifts basis.

OTHER DIE FORGING FIRMS: One firm
supplies screw couplings to Railways, the other
supplies die forgings to tea machinery, jute
machinery, diesel road rollers, milling
machinery, printing machinery and maintenance
equipment.

Another firm caters to the needs of automo-
biles, diesel engines and railways. It prefers to
get ths die impressions sunk by sub-contractors
of small units specialising in die shop activities.
Steal cutting is also subcontracted similarly.

Another one is fully equipped with all facili-
ties including the crankshaft machining facilities,
while all other die forging units do not have the
latter facility.

Open or Free Forging Units

One open forging firm has three broad types
of products:

(1) Cogging of ingots

(2) Forging down to {a) Rounds, Squares,
Hexagons, Octagons, square edged flat
slabs (b) die blocks

(3) Upset forgings of (a) Rings and discs,
(b) step forgings.

The main users of another open forging firm
are heavy engineering machinery units producing
overhead cranes, blast furnaces, heavy wagons,
heavy machine tools, heavy electricals, ammuni-
tion requirements and steel plants equipments’
requirements,
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TABLE 4
Production Composition in 1967 of Another Die
Forging Firm
Users No. %% M.T. A
Carbon Steel
1. Wagons and .
Coaches 208,617 96,94 654.965 7099
2. Crancs 3,951 1.84 136400 20.20
3. Others 2,628.5 1.22  81.239 8.81
Total 215,196.5 100.00 922.604 100.00
Alloy Steel
1. Wagons and
Coaches 1 0.00 0.060 0.00
2. Cranes 110 3.83 7.066 26,55
3. Others 2,768 96.17 19.601 7345
Total 2,879 100.06 26,727 100.00
Total
1. Wagons and
Coaches 208,618 95.66 655025 69.00
2. Cranes 4,061 1.86 193466 20.38
3. Others 5,396.5 2.18 100840 10.62
Total 218,075.5 100.00 949.331 100.00
Seurce ; From the firm’s data.

Notes :  The composition of carbon and alloy steels for

the three types of products is in a reversing
order as obvious from Table 4,

The I stage of this project is expected to reach
the capacity of 14,000 tons per year by 1967-68,
the II stage to reach the capacity of 27,700 tons
per year by 1971, the ITIfl stage to reach the
capacity of 33,000 tons per year by 1973 and 1112
stage to reach the capacity of 46,000 tons per
year by 1975, when the 6,000 ton press will also
be working on one shift basis, The I and II
stages together are to manufacture a piece weight
of 500 kg, TII/1 stage is expected to establish
the medium heavy forge shop for the manufac-
ture of forgings of a rough piece weight upto 30
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TABLE 9

Distribution of the Value of Production of Repairs and Maintenance Type Forge Shops Over the Different
Shops of Steel Plants Over Years

1960-61 1965-66 1966-67 1966-67 1965-66
One firm Another firm
Shop
Value  Percen- Value Percen- Value Percen- Value  Percen- Value Percen-
in Rs. tage in Rs. lage in Rs. tage in Rs. tage in Rs. tage
1. Coke oven 4177 273 18347 323 63436 12.47 141492 4.75 9120 (.58
2. Blast furnace 25746 16.82 38702 6.80 55771 10.96 137984 4.63 216461 13,84
3. Steel meliing 20803 13,59 181779 31.96 141639 27.83 619865 20.83 399884 25.55
4. Blooming Miil 21669 14.16 25103 441 20310 3.99 219867 7.39 114842 7.34
5. Billet Miil 17368 11,48 27529 4.84 20722 407 56395 1.89 17378 1,11
6. Sleeper Plant 5804 3.79 13337 234 17684 3.48
7. Section Mill 159 0.10 23026 405 16173 3.18
8. Foundry and Pattern
shop 257 0.17 24853 437 27004 5.31 141931 4.77 84180 5.38
9, Sinter plant 55005 1.85 32025 205
10. Rail & Structural Mill 74785 2.51 140788 9.00
11. Rolling Mill 9375 1.65 17195 338 18653 0.63 3169 0.20
12. Refractory material
plant 17902 315 16102 316 60803 2.04 30242 1.93
13. Scrap and salvage and
slag 9070 0.30 3069 0.20
14. Wheel and Axle Mill 33826 595 34297 6.74
15. Merchant Mill 11694 206 17699 348 213494 7.25 114963 7.35
16. Steel  straightening
shop 5103 0.90 4982 0.17 3279 0,21
17. Machine shop 4260 0.75 5191 017 5165 0.33
18. Tool Room 9052 1.59
19. Civil Engg. Dept. 3928 0.69 257 0.00 4105 0.26
20. Power and blooming 1168 0.76 inz 0.55 5244 1.03 147845 9.45
21, Oxygen plant 276 0.05 369 0.07
22. Water supply and
Pump House 270 0.18 1925 0.34 3633 0.71 2056 0.13 4219 0.27
23, Communications 341 007 17587 0.39
24. Ratl trensport 11180 7.30 13533 2,38 14527 2.85 18551 0.62 4619 0.30
25. Auto transport 60 0.01 554 0.11
26. Central Laboratory 1756 1.15 1469 0.29
27, Instrumentation &
Elec, Tech, Lab. 19935 .50 20076 3.95 27809 0.93 6343 0.41
28, Wire and Rod Mill
29, Gas facilities 1010 0.03
30, Plant Central Garage 8764 5.73 1529 0.27 2186 0.43 397 0.01 2974 0.19
31, Crane Dept. 12233 7.99 986 0.17
32. Qthers 214%6 14.05 79624 1399 12443 2.44 1146470 38.51 219903 14.05
TOTAL 153050 100.00 S68801 100.00 508879 100.00 2977554 100.00 1564573 100.00
Source : From the firm itself,
Notes :  The major share goes to steel melting, Blast furnace and Blooming mill in general.

The divergences bet-

ween the firms and over years in respect of the shares of production by the shops are¢ not much spectacular,
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ingots and 23,500 tonnes of axle blooms, both
being supplied by the steel plants.

SLEEPER PLANT AS A FORGING PrLanT: It
supplies sleepers to Railways. The materials
for sleepers are the sleeper bars rolled in the
continuous Billat mill of steel plants. Each bar
for a Broad pauge sleeper weighs 171 Ibs.

The maximum achieved production is 320
sleepers per hour. 60,000 tons per year is the
capacity of sleeper plant on two shifts basis.

OrdHER DIE FORGING FIRMS: One firm
supplies screw couplings to Railways, the other
supplies die forgings to tea machinery, jute
machinery, diesel rtoad rollers, milling
machinery, printing machinery and maintenance
equipment.

Another firm catets to the needs of automo-
biles., diesel engines and railways. It prefers to
get the die impressions sunk by sub-contractors
of small units spacialising in die shop activitics.
Stezl cutting is also subcontracted similarly.

Another one is fully equipped with all facili-
ties including the crankshaft machining facilities,
while all other die forging units do not have the
latter facility.

Open or Pree Forging Units

One open forging firm has three broad types
of products:

(D
(2)

Cogging of ingots

Forging down to (a} Rounds, Squares,
Hexagons, Octagons, square edged flat
slabs (b) die blocks

(3) Upset forgings of (a) Rings and discs,
(b) step forgings.

The main users of another open forging firm
are heavy engineering machinery units producing
overhead cranes, blast {urnaces, heavy wagons,
heavy machine tools, heavy electricals, ammuni-
tion requirements and steel plants equipments’
requirements,
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TABLE 4
Production Composition in 1967 of Another Die
Forging Firm
Users No. % M.T. %
Carbon Steel
1. Wapgons and .
Coaches 208,617 96.94 654965  70.99
2, Cranes 3,951 1.84 186400 20.20
3. Others 2,628.5 122 81.239 8.81
Total 215,196.5 100.00 922604 100.00
Alley Steel
1. Wagons and
Coaches 1 0.00 0.060 0.00
2. Cranes 110 3.83 7.066  26.55
3. Others 2,768 96.17 19.601 73.45
Total 2,879 100.00 26727 100.00
Total
1. Wagons and
Coaches 208,618 95.66 655.025 6%.00
2. Cranes 4,061 1.86 193.466 20.38
3. Others 5,396.5 2.18 100.840 10.62
Total 218,075.5 100.00 549.331 100.00
Source ; From the firm's data.

Notes :  The compaosition of carbon and alloy steels for

the three types of products is in a reversing
order as obvious from Table 4.

The I stage of this project is expected to reach
the capacity of 14,000 tons per vear by 1967-68,
the I stage to reach the capacity of 27,700 tons
per year by 1970, the III/I stage to reach the
capacity of 33,000 tons per year by 1973 and TI1/2
stage to reach the capacity of 46,000 tons per
year by 1975, when the 6,000 ton press will also
be working on one shift basis. The I and II
stages together are to manufacture a piece weight
of 500 kg, TII/I stage is expected to establish
the medium heavy forge shop for the manufac-
ture of forgings of a rough piece weight upto 30
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TABLE £

Production Composition of Another Die Forging Firm
in 1966 Julv— 67 June

s, Using Industry Ton- o Value in &
No, nage lakhs of
Rupeea

{. Oil engines 1650 75.00 99.29 73.22
2. Motor vehicles 428 19.32 2R.67 21.14
3. Scooters and

motar cycles RO 164 4.90 3.61
1. Locomotives n 1.2 1.90 1.40
A, Tractors, pumps.

other agriculs

tara!l Moo oand

others 15 0.68 0.84 0.62

Tot 2200 100,00 13560 100.00
Source : From the firm itself

tons and ITI/2 stage to establish a heavy forge
shop for the manufacture of a rough piece weight
upto 100 tons.

Another open forging firm’s products are
centrifugal pumps, conveyors, mine ventilators,
winders, coal cutter, friction pumps, gear boxes,
gtc,, serving the requirements of heavy engineer-
ing equipment units, mining machinery, steel
plants and railways’ locomotive engines. It
consists of all factlitics of equipment, producing
1,800 tons in 19656-67.

Cuptive Repairs and Maintenance Type Open
Forge Shops

A Repairs and Maintenance type forge shop
serves the diffarent shops of all steel plants, dis-
tributing nearly 959% of its production. The
balance of 5% is to cater to heavy machine tools,
heavy clectricals, etc.

A Few Production Planning
Jobbing Type Indnstry

Problems in

The following production planning problems
highlight wide range of products and materials

PRODUCTION PLANNING PROBLEMS

TABLE 6

Fstimated Production of an Qpen Forge Shop in
Different Quality Steels

Forging

Tvpe of sree!

For process For finish
ingats'tan,
Ingots’  Finish
fons tony
t. High specd steel 2450 830 350
2. Carbon tool steel 250
3 Alloy steels and die
steels AE0 SO0 250
4, Die blocks = 800 500
5. Constroction sreels () 2230 1500
6. Stainless steels RILY — s
Total 8000 4000 2600
Source . Rooklet of the tirm

with flexibility in the use of equipments, which
are the useful information for the studies relating
to substitution possibilities, optimisation pro-
blems, disaggregative input-output tables, at the
cconomy and ‘or industry level and also for pro-
duction planning at the firm level,

Utilized Capacities and Bortlenecks on Processes

As steel forgings industry is a jobbing type
intermediate product industry depending upon
tie fluctuating specifications of the customers,
it is more likely that unutilised capacities on some
and bottlenecks on other processes will result in.
Planning the jobs on equipments becomes diffi-
cult because of imbalance in capital structure.
The very definitions of optimum capacity.
optimum production pattern, measure of im-
balance in capital structure and of unutilised
capacitv.1®  become untenable when market

1. See Mathur, PN, Valavade, SP, and Kirloskar,
MYV, *Optimum capacity and imbalance of capital
structure: the case of Machine Manufacturing Industries’.
published in Eeonomic Analvsis in Input Output Frame-
work. See also Kirloskar, MV, Techno-Economic Study
of Electrical Machinery Industry, unpublished thesis,
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TABLE 7

Light forge shop production in ronnage per year according to piece weigh! ranges and Torging capacities
of an open forging firm

Piece weight 3ton 2ton 16 10 063 040 025 046 25mt 16 500 800 160 100 Total

ranges in kg. ham- ham- ton  ton tom rton tom ton die ton ton tom ton  tonm forg-
mer  mer  lam-  ham- ham- ham- ham- ham- forg- die  forg- forg- forg- forg- ing
mer  wer  mer mer mer mer Ing  forg- ing  ing  ing ing

ham- ing  mach- mach- press press
ner  ham- ine  ine

mer
Upto 1Tks — — - —- — — 100 200 — — — — 12 35 347
1— 4kg — — — — — — 300 64 — 460 5 — 50 — 879
4 10 ke. — — — R 700 150 - 10 400 100 50 — - 1410
10— 25kg.  — —  —  — 95 92 — — g 20 95 %0 — — 1309
5 S0kg. -~ - 850 28 100 - — — 400 — 20 200 — — 1598
50100 kg, -~ 310 500 500 - s s a §42 0 wmee as s s gee 218D
100—250 kg, 250 &0 1200 e e P00 e ma ss e 245D
250—-500 kg, 25060 — —  — .~ - = = o~ = = 250
TOTAL 2750 1110 2550 528 AIOSO 7.5.)__& 550 264 1518 880 220 330 62 35 12645
Source :  Project report of the firm.
Nates :  The possible ranges of tiexibility in the use of capital equipment 1o attain the piece weight ranges is so close

as they are depicted in Table 7. This implies the specialization of equipment for certain piece weight ranges.

TABLE 8

Annual Production According to Piece Weight Ranges and Forging Capacities of a Captive Repairs and
Maintenance Type Open Forge Shop on Two Shifts Basis

Piece weight of faréing in Kg. Hammer capacities

B 3 Ton 2 Ton 1 Ton 0.4 Ton Press Total
(2 nos.) {in tons)
300 — 1000 800 — — - e 800
100 — 300 500 700 —_ — — 1200
50 — 100 — 300 200 - S 500
25 — 50 — — 2 — — 200
10— 25 — —_ 100 100 - 200
Upto 10 — —_ — 300 - 300
Totai 1300 1000 500 400 — 3200

Balls and other non-standard
products 350 350

Source : From the firm itself

Notes : The same findings from Table 7 are also seen from Table §
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PRODUCTION PLANNING PROBLEMS

TABLE 9

Distribution of the Value of Production of Repairs and Maintenance Type Forge Shops Over the Different
Shops of Steel Plants Over Years

1960-61 1965-66 1966-67 1966-67 1965-66
One firm Another firm
Shop
Value Percen- Value Percen- Value  Percen- Value  Percen- Value Percen-
in Rs. tage in Rs. tage in Rs.  tuge in Rs. luge in Rs. tage
1. Coke oven 4177 2,73 18347 323 63436 12,47 141492 4.75 9120 0.58
2. Blast furnace 25746 16,82 38702 6.80 55771 10.96 137984 4.63 216461 13.84
3. Steel melting 20803 13.59 181779 31.96 141639 27.83 619865 20.83 399884 25.55
4, Blooming Miil 21669 1416 25103 441 20310 399 219867 7.39 114842 7.34
5. Billet Mill 17568 11.48 27529 4.84 20722 4.07 56395 1.89 17378 1.11
6. Sleeper Plant 5804 379 13337 234 17634 3.48
7. Section Mill 159 0.10 23026 405 16173 318
8, Foundry and Pattern
shop 257 0.17 24853 4,37 27004 531 141931 477 84180 5.38
9, Sinter plant 55005 1.85 32025 2.05
10. Rail & Structural Mill 74785 2.51 140788 2.00
11, Rolling Mill 9375 1.65 17195 3,38 18633 0.63 3169 0.20
12. Refractory material _
plant 17902 3,13 16102 3.16 60803 204 30242 1.93
13, Scrap and salvage and
slag 9070 0.30 3069 0.20
14. Wheel and Axle Mill 33826 595 34297 6.74
15. Merchant Mill 11694 206 17699 348 21349%4 7.25 114963 7.35
16. Steel siraightening
shop 5103 0.90 4982 0.17 3279 0.21
17. Machine shop 4260 0.75 5191 0.17 5165 0.33
18. Tool Room 9052 1.59
19, Civil Engg. Dept. 3928 0.69 257 0.00 4105 0.26
20. Power and blooming 1108 0.76 3117 0.53 5244 1.03 147845 9,45
21, Oxygen plant 276 0.05 369 0.07
22, Water supply and
Pump House 270 0.18 1925 034 3633 0.71 2956 0.13 4219 027
23. Communications 341 007 17387 0,59
24. Rail transport 11180 7.30 13533 2.38 14527 2.85 18551 0.62 4619 0.30
25. Auto transport 60 0.01 554 0.11
26, Central Laboratory 1756 1.15 1469 0.29
27. Instrumentation
Elec. Tech, Lab. 19935 3.50 20076 395 27809 0.93 6343 0.41
28. Wire and Rod Mill
29. Gas facilities 1019 0.03
30, Plant Central Garage 8764 573 1529 0.27 2186 .43 397 0.01 2074 0.19
31. Crane Dept. 12233 7.99 986 0.17
32. Others 21496 14.05 79624 13.99 12443 2.44 1146470 38.51 219903 14.05
TOTAL 153050  100.00 568801 100.00 508879 100.00 2977554 100.00 1564573 100.00
Source :  From the firm itsclf,
Notes : The major share gocs to steel melting, Blast furnace and Blooming mill in geperal.

The divergences bet-

ween the firmy and over years in respect of the shares of production by the shops ar¢ not much spectacular.
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constraints of jobbing type products are numer-
ous and uncertain.

In theanalysis of a firm’s detailed time require
ments and available hours data, it is found that
the upsetter requires 6863 hours whereas 4%00
hours are available. The blacksmith hammer
requires 5632 hours compared to 4800 hours
available. The two straightening presses require
10922 hours compared to 9600 hours available,
and the 7 hammers taken together require more
or less theall availablehours. Similarly, one may
find that the die shop activities are becoming
bottlenecks within the die shop for the prepara-
tion of dies and their despatch to the forge shop.

While the lincar programming (L..P.) methods
for the study of unutilised capacities and allied
problems are suggested for a finite number of
activities or processes, the application of linear
programming method for an illimitable list of
products in a jobbing type industry is still on an
experimental level. The only way is to group
the maximum possible number of products into
finite and unique process-product groups or
activities with respect to the homogeneity of
product dimensions, (as done in the auther’s
broader study) and to make use of those finite
processes or activities for the programming
problem.

Efficiency Factors

The term ‘efficiency’ is defined by comparing
the actual performance with respect to a stand-
ard norm. Norms are generally flxed based
on time motion studi¢cs of a standard tech-
nology with respect to know-how, equipment
and skills. The standard technology may bz the
best available technology at a point of time which
may not be accessible to each forging unit.
Norms adopted by a particular firm may not be
the same with others’ norms if they adopt
different technology.

A firm has classified the die preparation jobs
and foundthe percentageefficiencies, by consider-
ing the ratio of estimated or expected hours to
actual hours, for the preparation of both top and
bottomn dies during March 1967-June 1967,
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The averages of 4 months together for three
categories of jobs are given below.

New Sinking(%,) Re-sinking(%,)

Medium jobs 107.94 72.19
Easy jobs 84.76 70.49
Difficult jobs 66.82 120.30

Similarly, in Forge shop, the averages
of 3 months (February 1967 to April 1967) are
given as—Medium jobs 71.589%. Easy jobs
97.21% and Difficult jobs 54.6U0'%.

In the Forge shop of another firm, the effi-
ciency factors of operators(Hammermen)during
the winter and summer seasons, on a job x, are
refatively better on piece-rated jobs compared
to daily-rated jobs.

Operators (Hammermen)

A B C
Daily-rated jobs
Winter 809 609, 65%
Sumimer 75%  55% 60 %
Piece-rated jobs
Winter 92 to
95% 5%  75%
Summer 85% 0% 0%

Tn another firm, Billet shear has 35%, cold saw
90%. Long lathc 579, Milling Machine 709,
Shaping Machine 60%;, Planing Machine 529
as efficiency factors on an average.

Average Yields and Inefficiency Factors on
Materials and Products

Index of average yield is expressed as a per-
centage of piece weight or net weight to the gross
weight of the material. The difference between
gross and net weight of a piece of forging is the
scrap, flash and other wastages. The weight of
the latter to the net weight gives the inefficiency



INDUSTRIAL DEVELOPMENT : by NR
Kulkarni, Published by The National Book
Trust, India, July, 1971, Pages 3060,

Price Rs, 7.25.

The National Book Trust of India has been
bringing out a number of useful publications
in the series “India—the Land and People™.
The preseat volume dealing with the Indust-
rial Development is a part of that scries.

Mr Kulkarni, a Senior Research Officer in
the Planning Commission has traced the de-
velopment of Indian industry right from the
closing years of the last century to the begin-
ning of the Fourth Plan (1969). The narrative
concentrates on specific groups of indusiries such
as the plantation industrics, textile and jute
industry, and metallurgical industry including
ironand stecl. The infrastructure for industrial
development laid in the last years of the [9th
century forms the content of cne chapter. Sub-
sequently, the narrative is taken through the
War years and the turbulent period of the
twanties. The stresses and strains of Partition
have bzen well described waile the last chapters
deal with the cra of planned industrialisation
which began two decades ago. The closing
chapter gives a critical appraisal of the industria]
growth during this period.

There are, however, some omissions in
this record of industrial development of the
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country. Curiously, no  mention is made of
the industrial Development and Regulation
Act (1951) which has been the basis [or the
system of licensing that has been an important
feature of the industrial scene in the last 20 vears.
The Industrial  Policy Resolution of 1956
which 1s still valid even today has also received
little notice. Adequate mention has not been
made of the patterns of industrial adminis-
tration that have grown both at the Central
and the State levecin the fast 15to 20 years. The
growth of the Public Sector enterprises in the
States have also been not covered fully.

But, perhaps, these are matters of details
ina book which has to conform to the format
of the series and has necessarily to compress
a great deal of information in less than 300
pages. Judged by these constraints the author
has done extremely well in providing a mass
of statistical information on the growth of
Indian industry in the last hundred yeurs.
The book will be of great interest to all those
concerned with the development of Indian
industry and, considering its ‘ow price, can be
used extensively at the collegiute level for
students who have to study the subjact.

The get-up of the book is pleasing, though
marred by avoidable printing errors. A number
of tables and charts as well as an index are
provided at the end of the book. A biblio-
graphy on the subject would Lave enhanced the
utility of the book to those whose curiosity
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will be undoubtedly aroused by this well-written
absorbing narrative. The National Book Trust
and the author deszrve to be complimented
on an eXcellent addition to their series meant
to project different facts of India.

—DRr Ram K VEPA

THE EMERGING JAPANESE SUPER
STATLE by Herman Kahn; Published by Andre
Deutch, 105 Great Russel Street, London WCI,
Pages : 274: Price £ 2.95,

“That in the next decade or two, Japan almost
inevitably will achieve giant economic, techno-
fogical and financial stature, that it will be-
coma linancially and politically powerful in inter-
national affairs, and that eventually itis likely to
strive to bzcome a military super poweras well,
is the essencs of the latest book by Herman
Kahn, the pionger of futurology and the inventor
of the tarm ‘think-tank’.  His reasoning is based
on scientific analysis of the Japanese society in
various walks of life and on projections of her
future vis-a-vis other leading powers of the
world. If Japan is now in the vanguard of world
economic progress, it is mainly due to her strong
domestic industrial base and a minimum of
internationat political involvement. But she
cannot ba contanted with mere economic
accomplishments; she willhave to shift over em-
phasis to military achievements and may even
become the cynosure among world powers
eventually.

Having reviewed the historical and economic
stages of the Land of Rising Sun in the opening
chapter, the author presents before the reader
the national characteristics, attitudes, beliefs,
and social norms of Japan and identifies Japanese
exclusiveness in the world stage today. Their
devotion to work and adaptability to the new
trend of civilization while retaining intact their
identity has indecd helped the Japanese to bring
up their cconomy from a wirtual state of dis-
aster at the time of World War 11 to what it is
today. With Government and industry resolved
to work together, Japan’s Gross National
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Product grew at a rate twice that of the United
States and made the economic miracle
possible.

The author devotes a long and critical chapter
to the future of the economic miracle in  that
country, He lists out the possible arguments
for bringing out an economic slowdown or even
a turn down, such as growing shortage of labour
force, pressing requirements in the context of
building national infrastructure, the likelihood
of having to spend greater sums ot money in the
national budget for defence purposes, difficulties
in the balance of external trade, trend towards
an easier life, the rebellion against the ¢stablished
system of values and priorities, growing comple-
xity of managerial difficulties in large-sized firms
and so on, The author proves. however, that the
impact of such pull backs will not be inuminent
on the economic growth of the society. He
lays out certain positive qualitative and quanti-
tative reasons for a continuous trend of economic
growth such as high saving and investment rates
{about twice those of the U.S.A.), supcrior
education and training, ready availability of
‘risk capital’; competitive technological abilities,
high morale and commitment to the cause of
gconomic growth, top class management of
the economy, and prospects of foreign trade.
The balance sheet of negative and positive forces
emerging in the Japanese economy would thus
show that the future of the economic miracle in
the country should indeed be bright,

The problem of a growing economic power is
then its attaining entrance into the political
sphere. “‘It is probably as impossible to seck to
become one of the top three econcmic powers
of the world, much less number one, without
eventually being entangled in international poli-
tical problems as it is to become an Olympic
swimming champion without getiing wet.,” Thus
given the fact that the Japanese economy is
poised for a continuous uptrend in cconomic
well-being in the years to come, it is but reasoa-
able to admit of its potential involvement in
international politics. This is so because no
industrial economy can continue to grow in
its economic stature without collaboration with
the other economies of the world and such
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collaboration  will necessarily have political
undertones and overtones, 1t it is a fact that
Japan will emerge on the world economic
horizon as & major luminary, it will also be a
fact that it will carry the world politics with it,
to become 4 super state in its real sense.

The Japanese challenge then will be how its
society can keep up its identity as it does now
despite political pressures? Will Japan build
nuclear forces? And what will be the shape of
its relations with the present political powers of
the world including the U.S.A.. U.SS.R. and
China? These are some of the questions which
the futurist Kahn answers in an admirable
fashion.

In reference to the prospective Japanese
relationships with India he predicts that Japan
will play a greater role in furnishing useful eco-
nomic and technological assistance than either
the Soviets or the Americans, The author feels
that in the immediate future Japanese might
make a major impact on India by generally sett-
ing up fertilizer plants or light industries, “One
can even imagine some eventual kind of joint
Indian-Japanese nuclear force to which the Aus-
fralians, Indonesians, Scuth Koreans and others
might contribute. . . . This may fulfil some impor-
tant sub-objective of control and European
and world stability.”

—VDN Rao
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of their physical formation and muke-up and also
the factors that play important role in influercing
crop production. The first 7 chapters of the
book relate to physical properties of the soils
with emphasis on soil survey and classification.
The next 4 chapters deal with soil fertility and
fertiliser problems. The remaining 5 chapters
are devoted to problems of soil conservation, soil
and water use, reclamation of saline alkali soils,
drainage and other soil management aspects,

No doubt, the authors kave tried to touch
upon many of the important problems, but it
would be appreciated that it is impossible to do
more than just introduce such a vast subject of
soil, water and crop management. Tke book is
mostly an introduction to the subject but the
authors have attempted a professional tre1tment
of the subject of soil surveys and classification
with a view to acquainting the readers with the
concept of a three-dimensional body. Vast as
the subject of soil and watcr management and
crop production is, it is physically impessible to
give an exhaustive treatment in these few pages
to any of the aspects than what the aathors have
attempted. They have made an attempt to give
a4 number of examples from practical local experi-
ence and have also included certain aspects of
production of high-yielding varieties. The
book may be found useful in arousing interest
of sub-professional and the farmers in various
Intricate problems of soil and crop management.

—DRr JS KANWAR

SOIL. AND CROP PRODUCTIVITY by
SY Govinda Rajan and HG Gopala Rao,
Published by: Asia Publishing Housc. Bombay
Pages 313. Price Rs. 30,

SOCIAL SCIENCES AND PLANNING
IN INDIA Edited by Dr Radhakamsa! Muker-
jee, Published by Asia Publishing House, Bombay.
Pages 208. Price Rs. 28.

The mainpurpose of the authors in writing
the book on Soil and Crop Productivity seems
tabetoprovide informationforthe use of workers
© “wiculture extension, vocational agriculture

“aqpers, Thus, it is written more from the
“w of a layman and a sub-professional
fessional. The authors haveclearly
"hookanattempt is made to pre-

nerties of soils—both inrespect

The alinost universal quest for progress in
the present times, is in essence a ravolution which
has no precedent in history. Perhaps, it is fired
by rising aspirations for economic, social and
political progress based as it is upon the optimis-
tic conviction that man, in this centurv. can
move forward by leaps instead of steps. Today
ths slogan with every country is ‘development’
-—a term which connotes various meanings.



BOOK REVIEWS

For instance, in some countries it means mndus-
trialisation while in others it symbolises the
achievement of independence, politically and
economically. Tnnotafew of them it encompas-
ses opportunity for education, the construction
of a huge dam, the building of skyscrapers, steel
mills, television networks and so on. To the
social scientist everywhere 1t means the total
transformation of the society for the maximum
good of the maximum number.

No wonder then that the sociologists and
political scientists tend to think of development
as the process of modernisation while concentra-
ting attention primarily on the transformation
of social and political institutions. On the other
hand. economists tend to equate modernisation
and development with economic growth. As
peripatetic  observers, however. all stand
convinced that the world-wide aspirations for
development are much more than a mere desire
for economic progress. When the economist
analyses development exclusively within a frame-
work of economic criteria, he tends to ignore the
limits sct by the other goals of the society.
And if he takes everything into consideration,
he falls into a quagmire of confusion.

Tt was a dilemma of this type that was sought
to be discussed and thrashed out by the social
scientists, economists, politicians and adminis-
trators at a Scminar held on ‘Social Sciences
and Planning in India’ in 1965 at Lucknow, The
present book under review contains papers
presented by the participants at the Seminar.
The 26 papers covered by the book have been
grouped under two broad heads, The first part
deals with social theory in the context of planning
and the second part with the applied side of
planning for communication development. How-
ever, the two parts are not really mutually
exclusive.

No one will dispute with Radhakamal
Mukerjee when he refers to planning as a con-
sciously designed advance towards a new social
and economic order. Pointing out the deficiency
of *social investments® in our planning process,
he makes a plea that all social sciences should
provide targets of social goals and optima to be
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implemented together in order that progress may
take place in the desired directions. For example,
education at all levels, the technical know-how
in all sectors of life, limitation of family size.
austerity, economy and spirit of sacrifice among
upper income groups and social equalisation are
all to be regarded as essential goals in planning
as industrialisation itself would be.

Professor Mukerjee findsthat Indian planning
has not given serious attention to institutional
changes. Only the proper type of institutions in
different sectors of economy can condition people
to newegalitarianvaluesand virtues and not pious
appeal to generosity and nobility of character.
For instance, the simultaneous establishment
of a minimum floor or level of income and stan-
dard of living for all pecople. and a ceiling for all
income requires a good deal of institutional re-
adjustment.  Without such  considerations,
development must inherit imbalances and dis-
harmonies causing social maladjustment and
confusion. Besides, according to him, the
gravest lacuna of the present economic planning
in this country is that it does not cater to the
needs of about one-fifth of the Indian rural popu-
lation, represented by the landless class and
holders of undersized holdings who also belong
to the underprivileged castes. One way of
bringing about institutional reorientation is by
the establishment of technical workshops
throughout the country for the cultivation and
dissemination of applied science and technology.
The upshot of Radhakamal’s thesis is that
economic planning has to be consistent with the
totality of goals and valuesof social progress
that must be democratic and universal enough
to arousc the social and political idealism of the
people. As such, emphasis on true manpower
planning or human resource development in the
widest context has to be given top priority.

En his paper on conditions of planned develop-
ment, Prof Baljit Singh stresses upon the need
for improving human capital. He refers to the
progress made by the United States where
education and advance of knowledge have been
more important factors in the prosperity of that
country than mere capital that contributed Iess
than 20 per cent to its rate of growth. In con-
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trast. educational development accounted for
23 per cent of the growth rate of its aggregate
national product and 42 per cent of the growth
rate in product per person employed. Taking
the two together, their contribution comes to
more than two-fifths of the growth rate between
1929-57 which is more than that of any other
single “actor including the increase in labour
force, By ‘advance of knowledge’ is not meant
academic knowledge, rather the application of
changing technology, new production functions
that help deliver the goods, Another contribu-
tor Dr VB Singh examines the processof plan-
ning as a too!for bringingabout socio-economic
changes by widening the net of the public sector.
The remaining contributors have dealt with
particular aspzcts of social changes in the context
of Indian planning.

The consensus at the Semirar seems to have
been that economics alone could not deal with
the entire range of factors and trends involved
in the total process of social and cultural trans-
formation. The Indian plan and policy should
accordingly work in close association with the
total knowledge in the realm of the social
sciences. Particularly in the agricultural sector
lack of adult education, inequality in incomes,
casta and class antagonism, absence of unison
of public opinion, etc., are the major impedi-
ments to planned progress. There being no alter-
native to a systematic social planning, the
participants pleaded for administrative reforms
along with a tripod-liaison of the policy-maker,
administrator and the social scientist.

1t is, however, difficult to agree with the view
expressed and endorsed at the Seminar that civil
servants are not competent to implement social
welfare schemes. I, for one, do not find any
reason why our administrators, given appro-
priate training and insight, should fail in the task
of administering social schemes. No doubt,
guidance from social scientists is useful and if the
policy and programmes are competently framed
by our economists and social scientists, the civil
service would certainly be in a position to deliver
the goods.

In sum, the grand cybernetics of social scien-
ces have been abundantly exposed as the main
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vitals of planning machinery. A good insight
can be had from the various papers on the
basic ills with which the planaed socio-economic
development of the country suffers today, viz.,
the lack of appreciation of the values and ideals
culminating in secial maladjustments and incon-
sistencies on various fronts.

—NaviNn CHANDRA JOSHI

OUR SOCIETY: CONFLICT & COHESION
by Lekaranjarn Das Gupta, Published by Indian
Associated Publishing Company (P) Ltd., 93
Mahatma Gandhi Road, Calcutta-7, Pages
64. Price Rs. 7.

The world at large is undergoing a trans-
formation of great significance. Not only
the much discussad and hotly debated concept
of ‘generation gap’ but alic the ‘intellectual
vacuun’ and lack of genuine concern for the
humanity appear to be important factors contri-
bing to the presentstate of bankruptcy and brink-
manship among the leaders of certain Govern-
ments in the world, When thousands and thou-
sands of innocent men, women and children are
slaughtered, whether it is in Viet Nam, Cuba,
or nearer home, in Bangla Dash, in the name of
protecting certain undefined cause, barring a
“mad philosopher” here or a virulent Professor
there, there does not appear to be any systematic
and calculated attempt by intellectuals on a wider
scale to understand and present a blue-print
for action.

It is really unfortunate that the concept of
patriotism has now tended to border on narrow
parochialism. In this process has been lost
consideration for humanity and fellow feeling.
A man brutally murdered in Bangla Desh is no
less important than a person subjected to the
same freatment in the United States or in the
Soviet Union. The lack of such a wider perspec-
tive has been instrumental in one way or the
other for great wars or conflicts in the history of
nations. Perhaps there is an inverse correlation
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between scientific advancement and rational
thinking.”

If this is the situation in the world as a whole,
the position is no better in India. In India
intellectuals do not just play their role in the
social change that is taking place in the country
and its long-term impact on the nation. Since
indepandence nobody can contest the fact thut
there is a distinct awakentng among the people.
The great expectations which were raised in the
wake of the attainment of freedom remain to be
fulfilled. At the same time a limited number
of persons are secn to be the beneficiaries of
economic planning and industrial development.
The spzactrum of change and what Nurkse
called ‘demonstration effect’ act and interact.
The cumulative result is frustration and dis-
contzntment all round. Tt is the duty of the
intellectual to understand and interpret these
phenomena, without leaving them to the politi-
cians alone. In fact, it is the former who should
properly guide the latter in taking corrective
measures, whather or not the politicians listen
to reason and administer medicine in the manner
desired.  Unfortunately, in India except a few
dedicated social scientists, many of them have
joined the band wagon of politicians, and in the
process they are netther intellectually honest nor
politically competent.

Without casting aspersions on anybody, the
intellectuals in this country may be grouped
broadly under three categories: {i) Those who
sit in the ivory tower and are generally indifferent
to what is happening around them; (ii) those who
play to the gallery and belong to one political
group or the other; and (iii) those who are
preoccupied themselves in the politics of the
campus. Small wonder except paper reports
and a few well-reasoned articles by columnists
of the national Dailies, no attempt has been
made to understand what is happening in West
Benagnl and present an objective appraisal of its
wider implications on this sub-continent, for
that matter. on the world at large.

Mr Duas Gupta has therefore done a signal
service to put down his random thoughts, an‘d
reflections in the book under review. His main
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thesis seems to be that *““there must be greater
awareness of the pervasive character of thechange
that is sweeping the foundations of West Bengal
and India. It may be too short-sighted to miss or
neglect the all-India base of West Bengal develop-
ments.” The under-currents are common. Are
we really aware of this? What do we do with
such awareness? Mr Das Gupta has sought to
analyse these questions and in his own way arri-
ves at certain tentative conclusions.

As the author himself admits, the analysis
is in certain places value-biased and confused.
Yet it is presented as candidly as possible with
an admixture of arrogance and humility. Mr
Das Gupta should be congratulated for his
frankness, and at times if his analysis tends to
read like opinions and obiter dicia statements,
one Is inclined to feel that it is because of his
concern for the society at large and his intellec-
tual honesty fo put down what he feels about it.

The publication should evoke further dis-
cussiont among the intellectuals in the country
on whom Mr Das Gupta, rightly too, puts
a heavy responsibility in the process of social
transformation that is under way.

—KSV MreNON

LECTURES ON COMPANY LAW! by SM
Shah, Published by N M Tripathi Pvt. Ltd.
Bombay,16¢hEd. (1971). Pages:461-+i—cceliii,
Price Rs. 24.

Company Law in recent years has become
a subject-matter of interest not only for
lawyers but also for informed public. All over
the world there is a controversy between the
“preservationists” and ‘“‘reformers” as one
observer has aptly described. In a way both the
sides in the controversy favour change. While
the reformers want to change the very basis of
Company Law. making it more concerned with
the relationship of the corporate body with the
social environments in which it operates, its
responsibility or accountability to a host of in-
terests other than sharcholders like the consu-



468 BOOK REVIEWS

mers, the workers and the community at large,
and the manner in which this relationship is to be
reflected in the legal framework, the former also
want a great deal of *“tidying up” of the present
Company Law with regard to such things as the
powers and positions of shareholders or of the
chief exccutives. Uaderlying the need for this
change is a growingrecognitionthatthe character
of Company Law itself is undergoing a wvast
change. From having been a narrow legal in-
strument for ascertaining the rights of the
shareholders and creditors, it has become today
a fundamental instrument of public social and
economic policy.

In India, in recent years, we have perhaps
gone much ahead of the rest of the world in
emphasising this new role of Company Law. In
its working in India today Company Law impin-
ges on the development of the country’s economy
and that explains why not only lawvers, but
legislators, businessmen and public officials are
taking such deep interest in Company Law.

The latest edition of Mr S M Shah’s lectures
on Company Law, by no means unfamiliar to
students of Company Law will be generally wel-
come. The one point which has earned for Mr
Shah the name of a reputed author on Company
Law is his approach which combines, on the one
hand the teaching pointsfor the beginner, and on
the other the elaborate references to established
judicial precedents. The very fact that his book
has now seen through the sixteenth edition is a
tribute to his handling of the subject and his
lucidity of expresston in a rather complex field
like Company Law. Putting the bare Act
separately from the lectures which carry the
necessary references to the appropriate sections
introduces the advantage of a commentary while
eliminating the disadvantange of interrupting
the train of thoughts necessary for a systematic
treatmant of spacific topics on Company Law,
EBlaborate references to all important English
and Indian d:cisions reported till the end of 1970
and the necessary relerences alt appropriate
places to important points of diffarence between
the two Statutes add value to this new edition.

In this present edition, another improvement
which has enhanced th: value of Mr Shah's
book is the provision of distinctive sub-titles in

various topics covered by the lectures. Besides, a
well-prepared index at the end of the book brings
this publication upto international standard.
There is no doubt that this new edition will find
a place in the shelf of evervone seriously interest-
ed in the study of Company Law. Unfortunately
this book like any other Indianbooks written on
Company Law does not contain any discussion
on the new role which Company Law is expected
to serve as an important instrument of Govern-
ment’s social and economic policy. Tt is hoped
that Mr Shal will remove this lacuna in the next
edition.

—NK SEN GUpTA

MANAGEMENT ACCOUNTANT by Asim
Kumar Sengupta, Published by Academic Pub-
lishers, Calcutta-9. Pages 494, Price Rs. 30.

Management Accountancy is comparatively a
new subject and as such it is vet to define
its domain, scope and role rigidly, This is
reflected in variance of coverage civen in the
books published on the subject. But one point
has erystallised that the Managemant Accoun-
tant’s job is to advice top management and this
entails him understanding of business problems,
analyse tham. present and interpret relevant data
in sla(way that decision-making becomes an easier
task.

Mr Asim Kumar Sengupta, himself a practis-
ing Management Accountant, has presented
different aspects of Management Accounting
and the background facts for deciston-making in
a lucid way. Proper emphasis has been given on
practical illustrations. Exposition of certain
topics, Fixation of Profitable Sales Mix, in parti-
cular, is brilliant.

A detailed discussion on Inter-Firm compari-
son, with a fully worked-out example, and an
elaborate discussion on capital budeeting would
have been more helpful. A chapter on Corpo-
rate Planning could also perhaps have heen
incorprated in the book.

Written in Indian background with illustra-
tions taken from Indian Industries adds to the
value of the book. The book will be immensely
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useful to the Managers, Accountants and the
students of Management Accountancy.

—NC CHAKRAVORTY

PERSPECTIVE MANAGEMENT by Prof.
Varanasy K Murty, Published by: Lalvani
Publishing House, Bombay. Pages 287.

The present book ‘Perspective Management®
by Professor Murty is an attempt at develop-
ing a conceptual framework of management in
terms of Planning. performance and develop-
ment. The book has been written in three parts;
Parts 1 and 2 discuss the management functions
in terms of planning and performance. The
planning process in part 1 is discussedin terms of
strategy formulations, programme budgeting and
resource budgeting. Part 2 deals with the econo-
mic performance, management information
system and organisation structure. Part 3 deals
with the skill needed by the Manager and how
such skills could be developed. The whole
process of management development is examined
in great detail and both exposition and analyses
are good.

Thus, the whole book covers a wide range of
subjects starting from the strategy planning to the
philosophy of Management. Professor Murty
has tried to elaborate the subjects by illustrations
and charts. The charts on management per-
spactive business systems, management informa-
tion system etc., find a place in the book.
Detailed discussions with case illustrations has
been also given, wherever necessarv.

Analyses of the chapters will show that an
attempt has been made by the author to discuss
the subject of management perspective in great
depth and the various suggestions given by the
author have been supported by the charts, The
chapters given in the book are basically intended
for Post-Graduate students in Management
Studies. Therefore, they are toe academic in
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nature and too complicated for lay manager
without formal education to understand. The
principles of managentent are one thing and to
see how these can be put into practice by manag-
ers. who are having no formal education. is
somzthing else. In so far as practicability of the
suggestions is concerned, the book suffers. On
the other hand, the author has made an excellent
exposition of the management subjects.

The present book is another landmark in the
management literature, and can be of particular
interest to Universities and those interested in
management education. Although it suffers from
practicability, the book may be found useful by
academicians and research studenfs on manage-
ment studies. The exposition. the analyses of
the subjects covered, the get-up. are excellent.

—Dr. Nau NIHAL SINGH

PRODUCTION ENGINEERING  Published
by Asian Productivity Organisation, Tokyo.
Pages 148.

“Production Engineering™ is a training manu-
al published by Asian Productivity Organisa-
tion as a guide totrainers in Production Engineer-
ing. The boeck is organised into two parts:
(1) Production Engineering Course by Benjamin
W Niebel and (2) Mechanical Engineering
Training Manual by Maurice S Gjesdehl. The
book was prepared as course outlines for the
annual Production Level Engineers Training
(PLET) course conducted by Asian Productivity
Organisation.

The authors of the book are eminent pro-
fessors of the Pennsylvania State University, who
were on the faculty of the PLET course. The
authors are well-known authoritiesin Production
Engineering. In fact, the books “‘Designing for
Production™ and “Motion and Time Study™ by
Professor Niebel have been considered as
advanced readings in Production Engineering.
The book on Designing for Production is a
must for every Production Engineer.

In the part one of the present book Professor
Niebel tries to discuss the ‘Production Engineer-
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ing’ as a Product Cost Improvement system and
unfolds one by one the proven techniques in aid
of cost improvement. The contents include:
product ¢ost improvement: competitive cost
comparison; standardisation; materials analysis
techniques; utilising supplies; manufacturing
planning; manufacturingsytems analysis; motion
analysis; engineering budget standards; physical
review of facilities; and productivity improve-
ment. The chapter on Manufacturing Planning
is the most elaborate one and is of good interest
to Methods Engineers. The other chapters are
mainly outlines of lectures.

In the second part of the book Prof Gjesdhel
mainly discusses the importance and methodo-
logy of developing creative ability in engineers.
It covers thesubjects like creative methodology,
developmant of engineering skills, and case
studies on the application of proven techniques in
the field of design and production. At the
end of each chapter some exercises are given to
be worked out by the participants of the training
programme.

The book is prepared as a guide to train the
practising Production Engineers to improve their
abilities. It is taken as granted that the people
who will make usc of the book already know
the basic technology of production; hence in
this book th2 authors mainly deal with such
topics which will integrate engineering with
management so that it will help the Production
Engineers to apply technology more fruitfully,

The book will be of considerable help not
only to trainers but also for practising production
engineers in organisaing and planning produc-
tion and improving productivity.

—MM Jacos

NATURAL JUSTICE IN DOMESTIC EN-
QUIRIES by PK Sen, Published by Navaman
Prakashan, Madar Gate, Aligarh., Pages 363.
Price Rs, 25,

If one wants to see how a subject with highly
legal background could be made interesting,

BOOK REVIEWS

then he may go through this publication on
domestic enquiry. The author knows it well
that although personnel officers or labour officers
should be interested in going through such a
publication, it is difficult to sustain their interest
unless the book contains adequate case material.
The very first chapter, which refers to a number
of history-making cases on natural justice and
domestic enquiry, cites the example as to how
Rama banished his innocent wife Sita on mere
hearsay or rumour and thereby denied her the
natural justice.

The author feels that the concept of natural
Justice is as old as the world itself but with the
change in the social, political and economic
condition, this concept has also changed from
time to time. However, he maintains that with
all these changes in interpretation of natural
justice, the most fundamental point one has to
examine is as to how a standard of fair dealing
could be maintained at all costs if we are to main-
tain civilised human values.

Emphasising the necessity of natural justice,
the author says: “‘The conception of ‘Natural
Justice’, as we know today, like man himself, is a
product of evaluation. But there is a difference.
While the species, homo sapiens as we know him
today, can never revert to the Neanderthal type,
it is possible for the social and political system
in any country to revert to barbarism. That
has been the lesson of the twentieth century.
When we make our choice, it should be with our
eves open and our wits alert.”

After introducing the subject, the author dis-
cusses the question of summary termination of
service. Citing a number of cases against
summary termination of service, he raises a funda-
mental question regarding conscience. “That
employer must have his conscience clear that the
action contemplated is just and fair and that
malafide intention such as victimisation, unfair
discrimination or other unfair labour practice
cannot be proved against him.”

It has been rightly pointed out that dismissal
or removal from service without benefit of
enquiry or chargesheet easily lends itself to sus-
picions of malafide intention or violation of the
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principles of natural justice. The author, there-
fore, advises the Personnel Manager to help his
employer with his honest opinion for maintain-
ing better emplover-employee relations.

The author deals with all aspects of domestic
enquiry, viz., summary of termination of service,
preliminary enquiry, chargesheet, ex-parte pro-
ceedings, bias in inquiry, discrimination. repre-
sentation, evidence. findings, punishment, appeal
etc. and cites examples or cases either from some
court or tribunal or from the industry itself. The
problems regarding flaws in investigation or
limitations of the system have also been explain-
ed through these cases. What impresses most is
that the author refers to cases supporting two
different opinions which proves that he has a
very thorough grasp of the case material. Un-
fortunately, however, this mastery over the
case law makes the reader feel that it is a book
dealing more with the cases and examples with
very little material both regarding principles of
Natural Justice in Domestic Enquiry and also
author’s own comments on the various points
raised in the book. The details of the case
material and the findings of the courts or tribu-
nals arc often so lengthy that sometimes the
reader forgets the linking points of the subject
matter. Tnfact. the interpretations and commen-
taries of author are too briel and therefore
the reader is left to make up his mind on the
findings or observations of the case material it-
self. An expert of the subject like Mr PK  Sen
could have done greater justice to his readers if
he would have claborated the principles involved
in natural justice through domestic enquiries
and his own opinions along with those of other
experts.

Probably. the author does not want to elabo-
rate these points as he observes in the preface.
“Those who have to conduct cases before indus-
trtal and other tribunals must also know the
finer points of procedure, the likely catches, have
sound knowledge of case law and some ready
material for reference. 1t is hoped that the pre-
present volume will be of some service to them in
these matters.”” But how can one appreciate
those finer points of case law and other compli-
cated matters unlessheis well conversent with the
principles of domestic enquiries? In fact, the
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author will do a great service by adding a sepa-
rate chapter dealing with principles and the
origin of the domestic enquiry procedures when
the second edition of the book is published.

Excepting the only limitation as mentioned
above, the beook is a valuable contribution in the
field of Tndustrial Relations and Personnel
Management and will prove to be of great assis-
tance to the members of the legal profession.
Industrial Relations Officers, Labour Welfare
Officers and also to Trade Union officials.

Keeping in view the price of the book
(Rs. 25/-). the get-up and printing is not very
satisfactory. Such a standard book should
have received greater attention and care in
production and printing by the publishers and
the printers.

—DP UPADHYAY

INDIAN FOLK ARTS AND CRAFTS by
Jasleen Dhamija, Published by National Book
Trust, India. Pages 115, Price Rs. 7.25.

The book is a window on the Indian skili
and creative arts. and beautifully presents an
outline of the richness of Tndia’s folk art and
craft tradition. It spotlights many aspects of the
folk arts and crafts, their legends and myths
wlhich are little known.

The book covers Indian lolk Arts and Crafis
in Textiles. Floor-coverings and Pile Carpets,
Pottery and Terracota, Woodwork. Metal Work.
Jewellery, Stone-carving, Ivory, Bone and Horn-
carving. Basket-making and Mat-weaving. and
Folk Art in Rituals and Festivals,

The book will go a long way in creating an
awarencss amongst our people of our cultural
heritage and tradition as exhibited in our foik
arts and stvlized crafts. It will also attract a
good many foreignbuyers who are anxious to buy
our handicrafts for their home market and
thus boost our much-needed foreign exchange
earnings.

—HARKIRAT SINGH
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stael induitny.
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