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LOOKING AHEAD

ITH THE ENTRY of NPC in the field of Agriculture and the intensification of

the Productivity Programmes through IPY activities. we are now geared to a
major drive in the field of productivity on all fronts of the social economy. And
we have now received guidance from the recent [LPCs’ Conference regarding
the New Areas of Endeavour, to which NPC has been devoting considerable
attention and thought for some time past.

In a way, we have entered the public sector at a number of points: Bharat
Electronics, Naval Dockyards, Delhi Transport Undertaking, Delhi Milk Scheme,
Railways, to mention only a few of the many assignments we have done for pub-
lic undertakings; and we have on the cards, assignments from Postal authorities,
Indian Airlines, Public Health Services, Hindustan Housing Factory, Road Trans-
port systems of Bihar and Madhya Pradesh. etc.

For private industry, apart from PSIS, and Preventive Maintenance pro-
grammes to kecp the wheels of industry moving, we are expanding the Fuel
Efficiency Service to cover the utilisation of all kinds of fuels — solid, liquid, gase-
ous — instruinentation techniques, the installation and maintenance of instrumen-
tation svstems, etc.
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We have helped industry, and shall help it in an increasing measure, to
establish  Productivity Cells/Departments to optimise the collective performance
of the resources at their disposal.

For making any major move, however, we in the NPC are fully aware that
the cooperation of labour is essential for pushing forward the productivity move-
ment.  We propose drawing labour more and more into our programmes
through a decisive contribution to the debate on Sharing the Gains of Productivity,
through language publications on a mass scale. through publicising of concrete
case  studies, demonstrating unequivocally  the massive benefits to labour of
enhanced  productivity: through these and other means, we shall continue to
honour the acknowledged obligation of NPC to identify  productivity with  the
welfare of labour. In fact, we propose taking cvery opportunity to inject massive
doses of productivity into all the crucial points of the social structure.

NPC brought work study to industrv: now it will bring work study into
the field of agriculture.

And IPY will not end with the New vear. \We really need a decade of
IPYs, till it becomes our second nature, a built-in part of the social economy,
and, above all, of the Administration,®

Evolutionary Operation

I T HAS BEEN the proud privilege of Productivity to have made available to its

readers expositions of the latest productivity techniques that have come into
the market during the last decade. We have pleasure in publishing in this issue
what two distinguished academicians sincerely Dbelieve to be the technique of
techniques: a technique that fills up the main lacuna in the application of pro-
ductivity techniques. So far, people on the shopfloor have largely been passive

* In his thought-provoking inaugural address at the recent LPCs’ Conference, Sri
Sanjivayya, Minister of Industry, Government of India, and President of NPC, also
stressed the same point: “ ..with the accent being laid by our Prime Minister on
administrative efficiency, there would be a need, in the next year or two, for more
and more Productivity speeialists in the field of adminisiration and office work.
The National Produectivity Council and the Local Productivity Councils should now
gear up and train people in administrative work study, so that sufficient numbers
are available when there is a demand for them....”



EDITORIAL

onlookers of new programmes of manage-
ment. In some cases, they have often been
hostile, believing that the new technique
or techniques will hurt their basic interests.
Such, in fact, has been the fate of several
productivity techniques, beginning from
Time and Motion Study, which, on that
account, had to undergo a terminological
revolution in the form of Work Study.

The authors of the latest technique,
called Evolutionary Operation (EVOP),
claim that this technique makes the shop-
floor personmel chief participants in every
phase connected with it. Its basic philo-
sophy, so the authors say, is that a process
should be run not merely to make the end
product, but also to generate information
on how to improve the process. As this
journal is intended essentially to cause in-
tellectual  fermentation,  knowledgeable
readers are invited to comment and
continue the discussion.

We must, however, be cautious,
because many of us have got into the
habit of giving grand names to some
commonsense formulae. People are thus
persuaded to believe that it is something
magical, and must divert resources to the
learning of new techniques that are going
to revoluticnise our industrial economy,
and make it deliver the goods in much
the same manner as rats come out of a
hat; and then pat, within three months or
six months at the most, hectic cables, with
alarmist headlines, come pouring in that
the CPM or PERT or EVOP has been
superscded by another magic formula,
named much as Swift did it in Gulliver’s
Travels; and all our previously acquired
knowledge is as dead as Dodo, and so on.
This is not to decry CPM. PERT, EVOP,
and other productivity techniques for the
extreme utility of these techniques is obvi-
ous enough under our present conditions.

The article on EVOP, written by two
practical intellectuals, is of a first-rate
character, and deserves serious attention
at the hands of people in charge of industrv.
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... The fact of the matter
is that industrial develop-
ment being contemporane-
ous with a soeial revolution
in human values (in fact,
being related in a chain of
mutual causation), we need
to have mechanisms which
are in accord with the
needs and sanctions of in-
dustrial democracy. The
old sanctions of power have
disappeared right before
our eyes. No longer can
anything worthwhile be
accomplished by cracking
the whip. The old art of
management—the art of
making men miserable—
has just lost its workability.
The new art of personnel
management is really a by-
product of the revolution
in the changed status and
outlook of the ordinary
man, which calls for a
changed outlook on the part
of management. ..

From PRODUCTIVITY
Vol. II, No. €.




.« Waiting for spares. ..

LTHOUGH several highly technical

definitions of productivity have been
cvolved, T would submit that, in essence and
philosophy. productivity stands for the fun-
ction of elimination of waste in all forms. In
all human endeavour connected with econo-
mic activities, there is always an investment
of inputs in order to achieve our aims, goals,
and targets. Productivity can be said to be a
measure of what we achieve in terms of spe-
cific objectives to what we put in in terms
of resources.  If management is clear in its
mind as to what it wants to achieve, and
what its goals and targets are, then the
significance of productivity lies in less and
less consumption of real resources towards
the attainment of pre-determined objectives.

The commotation of the term ‘wastage’
is generully confined only to time and money.
This would not be taking a comprehensive
view of the spheres in - which waste can

Sources o
Reduction i

occur. The aim of this paper is to outline
the various spheres in which wastage com-
monly oceurs, so that, by focussing attention
on them, efforts can bhe made to minimise,
if not eliminate, wastage.

First, let us take the question of u'usta%e
of time.  As over-simplification, one might
say that a person is either working or not
working.  When not working, it may be of
his own volition, or it could be an enforced
idleness because of some  shortcoming  of
management. When a  person does not
work of his own valition, it is becausc he is
cither mentally or physically not in  tune
with his work. There are many psyvchologi-
cal and physiological reasons which make a
man not take to work kindly over short spells
of time. But, more often than not, the
idleness of a worker is enforced on him due
to various causes which could be attributed
to inefficient management. Waiting for
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spares, waiting for the flow of parts from a
previous station in the assembly line, wait-
ing for space in which to work, waiting due
to brecakdown in a machinery caused by
lack of preventive maintenance, waiting for
tools, waiting for specifically clear instruc-
tions, waiting due to lack of power, gas,
water, etc., are instances which force a man
to be idle. The cause for these can be trac-
ed ultimately to inept mapagement on the
part of the organisation for which the worker
is operating, or to a higher level of
management, ie. local self-government,
State governments, etc.

Coming to the working part, when a
man works for, say eight hours, it does not
necessarily mean that all the eight hours
result in productive work, It could be that
an individual takes extra overtime over a
job, because he is not properly trained o1
does not acguire the necessary manual

dexterity or mental agility for carrying out
this task satisfactorily. It could be that the
equipment with which an operator is pro-
vided is outmoded, and demands more in
terms of time than a relatively new equip-
ment would. Owing to inefﬁcient design,
or inadequate process planning, the work
content involved in a particular task might
be more than it need necessarily be. ou
could turn a 25 cm.-bolt from a 2.6 cm.-
blank or a 10 em.-rod. Obviously, the latter
is going to involve more, and productive

time. A good design and an optimum pro-
cessed plan would simplify the work
to the maximum extent possible, Fur-

ther, the methods of handling the move-
ments involved, and other working condi-
tions, might impose a demand on the
operator’s time without any justification,
These are some of the areas where an
operator’s time is wasted.,

Let us take the question of wastage in
material.  Although material is the only one
of several real resources available to mana-
gement, it assumes overriding importance
in the context of the current industrial scene
in India. With the population and employ-
ment problems, the accent of productivity
has never been on the replacement of men
by machinery. Any analysis of India’s

The present economic climate in India
has, more than ever before, focussed
attention on the need for minimum con-
sumption, and maximum utilisation of
materials. In this article, Brig. K Pen-
nathur enumerates the various areas of
waste, and discusses what should be done
to minimise, if not eliminate, wastage of
time, wastage of materials, wastage in the
procurement and utilisation of machinery
and equipment, etc,




354 WASTAGE

human resources is solely to ensure correct
job placement, motivation, improvement of
working and environmental conditions,
raising the standards of comfort, safety,
and health, and increasing satisfaction at
work.

A recent survey, by the author, in nine
major industries, has revealed that the cost
of materials alone is about 69% of the cost
of the end-product. A 10% reduction in the
cost of materials would yield much more
gratifying results than an unsatisfactory at-
tempt at effecting a 10% reduction in the
cost of labour, with all its attendant pro-
blems of human relations. This apart, the
present economic climate accentuates the
vital importance of minimum consumption
and maximum utilisation of materials. The
quantum of investment of materials (raw,
semi-processed and finished) in our Five-
year Plans, the existing scarcity of many
basic raw materials, and the acute short-
age of foreign exchange which inhibits
imports dictate the concentration of analysis
on “materials.”

“Excess Consumption”

With the recent devaluation, and the
urgent attention necessary on import substi-
tution, reduction in the wastage of materials
is one field which can overreach dividends
in terms of productivity, It is essential to
determine, at every design stage, as to
what the function of a product should be,
i.e., what is expected of the product. Once
we know ourselves what a given product is
supposed to achieve, then we would be in
a better position to determine what materi-
al is to be made use of, and how much
material it should contain. All too often,
our enthusiastic engineers going for a safety
measure which is ridiculously high ‘just to be
on the safer side’ is one big factor account-
ing for excess consumption of raw materials,
As I had remarked before, bad design and
inapt process planning might demand larger
quantities of raw materials than would be
necessary if proper analysis were carried
out. The use of wrong materials could

REDUCTION

again lead to wastage. Buming of high-
grade coal where low-grade coal could be
utilised is waste of precious high-grade coal.
The use of nickel-chrome steel where ordi-
nary mild steel would do is a waste of a
costlier material. It is essential, therefore,
that duc attention is paid to the functional
aspect of any product, and it is determined
beforehand what exactly is required of any
product.

Areas of waste, not so easily discernible
in the fields of material, are materials
handling and inventory. When you move
a material from one place to another you
add to the cost of the material through
transportation charges. but do not add any-
thing to the real value of the material.
Materials handling could be, and has been,
very often, a great source of waste of time
and monev in terms of transportation and
handling. Again, inventory is a big fac-
tor which accounts for waste of money and
material by keeping an unnecessarily huge
stock of raw materials, in-process parts,
and finished products. Keeping a stock
means tying of materials, tying of space,
and tic-up of men in the maintenance of
the stock. The latter factor is that some
material is bound to deteriorate through
storage,  Rubber goods perish over a
period of time. Items like batteries have
a limited cell life. Enormous savings can
be achieved by a stady of the inventory
levels and optimum levels of stock. In
days of shortage of materials, there is an
understandable  tendency to  overstock
materials, because of the fear that they
may mnot be available at a later date.
Nevertheless, there must be a rationale be-
hind the inventory levels held, because
locking up materials due to selfish reasons
can have a very deleterious effect on the
national economy because of an artificial
shortage created in the availability of
materials to people who really need them
urgently, ‘Fear of being out of stock’ is
a factor which unwarrantedly dominates
the thoughts of the materials managers. In
quite a number of cases, management are
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not aware that they are maintaining unduly
high levels of stock, and when results of
studies are presented to them, whereby
the stocks held can be slashed drastically,
they arc pleasantly surprised.

Another important source of waste of
materials is due to ‘rejects. The rejects
could be due to bad work, lack of training
on the part of the operator, carelessness,
fatigue, poor quality of raw material, in-
accuracy of equipment, inefficient tools,
fluctuations in sources of energy, and many
other causes. Many pecople, all too glibly,
sav that the wasted product can be reutilis-
ed. In very many cases this cannot really
be done because the material has been sub-
jected to stresses, rendering it unfit
for use in the production of the specified
product. Further, there is also a time in-
volved in the reshaping of the material
from the waste product, and in reworking
it to achieve what should have been pro-
duced before. In conditions of acute
scarcitv of raw materials, optimum stand-
ards of quality control must be religiously
prescribed. It is high time that these stan-
dards are rigidly enforced, and the workers
allowed reascnable opportunity to main-
tain the standards of quality that have
been prescribed.

Another source of waste of materials
is the use of Services. The term ‘Services’
covers sources of energy like electrical
power, steam, fuel, and industrial gases.
To obtain the same quantum and type of
energy, different types of materials could
be pressed into service: for example, in
order to raise steam, you can have a coal-
fired, or an woil-fired, boiler. The choice,
whether to use coal or oil, would depend
on the relative merits of the two fuels, with
respect to efficiency, effectiveness, and
cost. Even in the use of fuels we are very
extravagant, The preliminary work under-
taken by the Fuel Efficiency Cell of the
National Productivity Council at Bombay
has revealed that there is scope for at least
23 per cent economy in the consumption of
solid and liquid fuels. Further, it has been
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found that there is ample scope for proper
selection of the right grade of fuel to suit
the specific requirements of the various
processes of different industries.  Again,
in the broader context, one should be able
to determine whether steam is a better
means of providing heat, or a better alter-
native, like electricity, would be possible.

While on the subject of materials, I
would be failing in my attempt to strike
at the root of the problem if I do not touch
upon food and food products. It is not
my intention to indicate in this paper the
type of food that a person should consume

. . .Equipment and machinery

of

an

represent an investment

capital from which
adequate return must be derived.
It is, therefore, essential
that they are in use round the
clock; of course, giving due

allowance and

for

preventive

productive maintenance . ..
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wastage, but they all agree that the quan-
tity that is lost in transit and eaten away
by pests during storage can more than
offset our food shortage, thus eliminating
the necessity for imports. Going a step
further, if one’s vield per acre is less than
his neighbour’s, both being given the same
set of resources, then there is ostensibly
a waste in the farmer’s efforts. There is an
optimum level for everything, including
the use of fertilisers, water, and pesticides.
The farmer who makes the optimum use of
his resources produces the more per acre,
and thus wastes the least.

Use of Machinery

A lot of wastage occurs in the pro-
curement and utilisation of another re-
source: machinery and equipment. An
equipment that we buy and instal in a
factory has a different function than a

radiogram that we buy and instal in our
home. The latter is a status symbol, and
also a source of recreation and pleasure.
One cannot afford to replace a radiogram
frequently, and most often, it is a life-time

...there is a vast scope for saving as
every housewife would discover if she
concentrated on the problem of prepar-
ing food...

investment.

in order to cater for the optimum require-
ments of energy, nutrition, and health.
But even in the food that is prepared,
there is a vast scope for saving, as every
housewife would discover if she concen-
trated on the problem. Food is one aspect
where not only wastage reduction, but also
wastage reutilisation, is possible. Some
enthusiastic housewives in Delhi have re-
duced food conservation to such a fine
stage that not a single morsel of bread,
prepared or cooked, is ever wasted. The
means of preserving and reutilising excess
food that have been devised by the pro-
gressive housewives make interesting and
inspiring reading. In the larger context,
a great deal of waste of food grains occurs
during transportation, storage, and distri-
bution. Several specialists have made
different estimates of the guantum of this

Hence the urge is to use the
radiogram very sparingly, so that it lasts
as long as possible,

In the case of industry, the aim is
different. Equipment and machinery re-
present an investment of capital from
which an adequate return must be derived.
It is, therefore, essential that they are in
use round the clock; of course, giving due
allowance for preventive and productive
maintenance. When a machine is used for
only one shift, it represents a waste in
terms of utilisation. The author has noticed
in several industries, and on several occa-
sions, that, on an average, a machine is
not occupied for more than an hour and
a half or two. This is due partly to bad
scheduling, and partly to geing in for too
many specialist equipment on an individual
basis. In such cases, it may be better to
sub-contract the work at a cheaper rate
outside than attempt to manufacture a part
which calls for the reutilisation of the
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machine for only a couple of hours a day.
Wastage also occurs when the machine re-
mains idle for want of operators to man
them, or for lack of material to be worked
on. Once again, as stressed earlier, a bad
design or indifferent process planning can
involve a lot of unnecessary machining
which can be reduced through better de-
sign and more efficient process planning.
This again represents a waste of machine
time. Viewed in an isolated context, fre-
quent changes of product, involving the
retooling of the machine, far too often
represents a waste of machine time. This
has, however, to be viewed in the overall
context of production control and inven-
tory control. A frequent source of waste,
especially in the case of fairly old equip-
ment, is breakdown. All things are bound
to fail some time or the other. But an
intelligent system of maintenance can
predict the timing of the breakdown,
whereby adequate preventive measures
can he taken in advance. Also, much time
could be wasted in over-maintenance of
certain parts, Thus the new concept of
preventive maintenance, which focusses
attention on those parts that cause a break-

down, has contributed a lot towards
reducing wastage in the utilisation of
machinery.

Let us look at yet another resource;
space and buildings. Are buildings always
designed for the use that is going to be
made of them® Even if they are designed
for a specific use, are they eventually used
for the purpose for which they were built?

Space and buildings are not considered
scarce  commodities in  our  country,
which probably accounts for our lavish
buildings and poor utilisation. But thev
will soon become scarce. In Central Lon-
don, the space occupied by a waste paper
basket could cost around Rs. 60 per annum!
In another decade, the same would be the
case in our major cities and towns.

A comimon

bogey is space for
‘expansion’.

Thus a 100 per cent reserve
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in covered accommodation and 200-500
per cent reserve in open areas is quite nor-
mal. The situation is further aggravated
because each user thinks his requirement
to be something extraordinarily special.
Even when there is an apparent justifica-
tion for extra accommodation, an analysis
may reveal that, by suitable readjustments,
the extra requirement could be eliminated
or reduced. Some remarkable facts have
been revealed by the study of utilisation
of even minor items like lavatories, wait-
ing rooms, linen cupboards. ete. Fashion-

able items like auditoriums are among
things least used.
As in the case of machinery, the

utilisation of buildings can be made more

... The one that produces the greatest
amount of fatigue is the physical load,
like holding a weight and  standing

rigidly in one posture...
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profitable if used over a 24-hour day ins-
tead of the normal 8-hour day. Schools,
operation thcatres, clinical side rooms,
laboratorics, industrial plants, factory pre-
mises, cte.,, could lend themselves to a
greater utilisation than over the conven-
tional eight hours per duy,

Finally, let us look at economic
activities from the point of view of the
human being.  The greatest contribution
of a human being to sceiety is his ‘morale’.
This term ‘morale’ may he described,
against the background of industry, as the
will of the worker to work. Poor working
conditions and bad working environments
reduce the enthusiasm of a man for his
work.  Delays, especially unnecessary ad-
ministrative delays and time spent in wait-
ing for buses and for procuring rations.
can cause a great deal of frustration, thus
lowering the morale of the worker consi-
derably. Low morale not only affects the
performance of the operator, hut also his

.. . The greatest asset of our
Motherland is her sons... Itisonly
by harnessing their talent in

the most productive manner that
we can promote the economic

growth of our country. .,

WASTAGE REDUCTION

attitude towards his society, and towards
demacracy. This, I would say, is the
greatest source of spiritual and moral waste
which ultimately would lead to material
waste:,

Next comes the question of the effort
put in by the human being in his work.
Any type of work situation demands the
operator’s physical effort, perceptual effort,
and mental effort. These loads that are
imposed on him can be either static or dyna-
mic in character. The one that produces
the greatest amount of fatigue is the phy-
sical load, like holding a weight and stand-
ing rigidly in one posture. In almost any
good work situation it is possible to reduce
the demand for physical, perceptual and
mental effort made on the operator what-
ever be his sphere of work., Work study
and ergonomics are two tools of the
molern science that pay particular atten-
tion towards reducing the waste of human
cifort—physical, perceptual and mental.

Let us take the question of attendance
at work. The causes behind a person
absenting himself from work could, some-
times, be attributed to adverse factors in a
work system. Poor safety stzndards, pro-
cesses that are injurious to health, lack of
prolific electric measures, ete., could cause
illness or accident, which, in turn, prevents
the operator from attending to work., Of
course, there are personal factors behind
absence from work, But, agzin, some of
these personal factors may be due to the
work situation. The group in which he
works, lack of recognition, absence of ap-
probation, lack of esprit de corps, not hav-
ing ‘the sense of belonging’, poor wages
and similar factors could contribute to
ahsence from work.

Of course, the greatest waste of
munpower lies in selecting the wrong per-
zon for a job,

When a person  completes  his
pre-university  schooling, the choice of
further studies is seldom made by an
assessment of his aptitude, but is often



PENNATHUR

dictated by expediency. A father literally
pushes his son into a mechanical engineer-
ing curriculum because the prospects of
employment are brightest for a mechanical
enginecr. Little consideration is given as
to whether the son has an aptitude for
mechanical engineering, and has the neces-
sary 1.Q. to fare well in that profession.
When his son eventually graduates as a
mechanical engineer, he is really not fully
qualified as a mechanical engineer, be-
cause he docs not have the aptitude for it
This waste of four years in the engincering
college is the greatest waste of national
resources, and individual talent. Probably
the son would have made an excellent
lawver or a successful General. So much
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about the employee. Very few manage-
ments have a proper personnel selection
programme, and even fewer pay any atten-
tion to the career planning of their em-
ployees. This often results in the place-
ment of the wrong person to a task to
which he cannot do justice,

It is my submission that the greatest
asset of our Motherland is her sons, the
citizens of our soil. It is only by hamessing
their talent in the most productive manner
that we can promote the economic growth
of our country, and the morale and material
betterment of all the children of Mother
India. (Courtesy: Eastern Economist}).

The concept of safety in industry has
been changing  fast  since the early
periods of industriglisation. It has now
come to stay as an integral part of
production efficiency.

Speaking on the subject at a safety
training course held at Ranchi recently,
Mr, B. Appu Rao, General Superinten-
dent of the Rourkela Steel Plant, said :
“In the first stage, it was realised that
accidents took place due to inadequate
guarding of machinery, and steps were
taken to sefcguard the machinery and
provide reasonably good working condi-
tions.  This was done purely out of
humanitarian motives, and the approach
was paternalistic.  Important as these
were, these measures touched only the
fringe of the problem, and the accidents
did not come down to the desired extent
as the root cause lay clsewhere.

In the second stage, it was discovered
that human factors, such as carelessness,

Changing Concept of Safety

iunorance, inexperience, inadequate ski'l,
and improper supervision, were mainly
responsible for a majority of accidents
and if they were adequately controlled,
the accidents would come down ap-
preciably.  Consequently, emphasis was
given on educating and training workers
in safety. This brought a fair reduction
in accident rate.

It was in the third stage that refine-
ment came in the safety movement
throuch more effective management
controls. It was established that an
accident  prevention programme was
closely linked with productivity  of
labour and that, apart from social con-
sequences, it had  definite  economic
advantages. Consequently, stress was
given on selecting proper personnel,
educating and training them in safety,
laying out safety procedures, and carru-
inc out job analysis from the safety
angle.”
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THE PROCESS of organisational change
has heen discussed at great length

by both theorists and practitioners. Most
of these discussions have been something
less than precise, and have tended to deal
in  generalitics.  Consequently,  many
people have an impression of organisation-
al change as a nebulous, ill-defined, vet
simple and singular process. While there
is much that we don’t know about change,
we do know enough to be able to talk
about change more precisely. This article
attempts to do this, with the specific pur-
pose of identifying and exploring some of
the dimensions of change.  Before starting
this exploration, however. we should like
* The authcrs have been gnod enough to
furnizh the Editor of Productivity with an

advance copy of some of the material to be

published in their forthcoming book=—

Modern Concepts of Organisarion.

to make some general comments about
chunge in order to provide a starting point
for discussion.

The first general consideration of note
is that the process of change is deceptively
complex. Because change does have many
variables with a large number of inter-
relations among these variables, we find it
difficult to talk about it meaningfully, The
complexity of the process is overwhelming,
and in order to discuss it at all we have
greatly to oversimplify it. Our communi-
cation facilities are inadequate. Having
oversimplified it for discussion purposes,
we then tend to oversimplify it concep-
tually, and actually regard it as a simpII)e

process. It is not.

A sccond significant general factor
regarding change is that it is a continuous
process. We don’t mean by this that
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change in a general sense is always present,
but that rarely will change have a clearly
defined initiation and termination peint.
More usually, it has neither. For example,
if the change involved is the implementa-
tion of a new policy, the manager will find
himself involved with this change over a
period of time, making many adjustments
to the functioning of his organisation as he
judges the eftectiveness of the implemen-
tation of the new policy. It does not take
effect suddenly and completely without
further attention from the manager. In-
deed, with some major changes in policy,
the period during which a manager might
expect to devote considerable time and
effort to the change process might extend
over several ycars,

Methodology & Techniques

Even in a situation that would seem
to require much less attention—for in-
stance when a relatively routine change is
concerncd—ithe manager may still find
himsclf very involved in the change process,
if only because different people may per-
ceive the same situation in very different
ways, and all may not agree with his defi-
nition of routine. Thus, reaction to a
“routine” change may vary considerably,
and even though a termination point is ex-
pected, it may not materialise. Of course,
the change process may seem to have a
definite beginning and end if the manager
chooses to act in ways that ignore conti-
nuing consequences and reactions.

A great deal of the recent discussion
concerning the change process has centered
on the techniques of introducing change.
Much of this discussion has been norma-
tive, suggesting different ways for execu-
tive behaviour in introducing change to
minimise undue organisational disruption.
Considerable attention has been given to
the particular  devices,  methodology
and techniques of introducing change that
have been successful in certain circum-
stances.  Participation has been an especi-
ally popular subject in these discussions,
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and is considered by some authors to be a
panacca.  Any change will be successful if
management  will  get those involved to
participate in making the change—or at
least fecl that they have participated. Other
authors. a smaller group, have taken issue
with this attitude, suggesting that if the
net result of a change is disadvantageous,
participation  will not alter this effect.
While this emphasis on the introduction of
change has brought welcome attention to
some of the problems and considerations
regarding this phase of change, it has de-
tracted frem other aspects of change, con-
veyving the impression that the introduction
of chunge is the totality of change.

Interestingly, the problems of
mtreducing change have been considered
primarily from the viewpeint of the “out-
sider”, the problems of the “staff” attempt-
ing to introduce change in “line” organi-
sations, or the problems of the technical
specialist in getting his specialised know-
ledge into the flow of organisational activi-
ties.  Relatively little has been  said
concerning  the problems of the introduc-
tion of change by an individual who is a
“social outsider.” but who is an integral
part of the organisational unit. In many
instances, this is the manager. And often
it is the “outsider” manager who is respon-
sible for many of the changes in an organi-
sation. This problem is much more com-
plex. Obviously, the manager has a more
powerful organisational position than the
stalf specialist.  The instance of an “out-
sider”™ manager introducing changes is
especially commen if the manager has re-
cently been promoted. The tendency to
introduce changes—necessary or not—to

establish  managerial position is quite
prevalent.
Another common theme that runs

through much of the writing about change,
but that is rarely explicitly stated, is that
change is pamdoxicai Each manager has
certain responsibilities regarding achieve-
ment of established organisational goals
and other responsibilities regarding the
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maintenance of established organisational
relationships.  The responsibilities of the
manager in achieving organisational goals
are apparent, but it should be recognised
that if the manager wishes to achieve
organisational goals, he must also have
reasonably  stable relationships in  the
organisation. Much of the research done
by Rensis Likert and his associates draws
attention to the importance of the main-
tenance functions of an administrator, and
the relative effectivencss of maintenance-
oriented and task-oricnted administrators.
Thus a basic responsibility of the adminis-
trator is to minimise the frequency with
which the social relationships of the organi-
sation are disturbed. Yet, as one of the
most significant factors in the change pro-
cess in that he must implement change to
achieve organisation goals, he must con-
sciously  and purposely  introduce and
initiate disturbances and alterations in the
social relationships of the organisation.

On the one hand the manager is
admonished to maintain and protect organi-
sational relationships, and, on the other,
he is encouraged to advocate change, thus
upsetting established social relationships.

Another basic premise  conceming
change suggests that change is primarily a
social phenomenon. Certainly there are
technical aspects of almost any change, but
the overwhelming weight of research and
informed opinion is that from an organisa-
tional standpoint the social aspects of change
are more significant, The old wives™ tale
that “people resist change” is untrue. People
do not resist change as such; people not
only accept many changes, but in some in-
stances enthusiastically support them. If an
individual feels that the change will be
damaging to his established relationships or
his self-image, he will probably tend to resist
it. If he feels that the change will improve
his relationships, he will tend to accept the
change. Perhaps, for a while, he will have
a neutral attitude while he attempts to de-
fine how his relationships will be affected.
This attitude will not, however, last for long,

ORGANISATIONAL CHANGE

Usually, he will be rapidly influenced by
others in the organisation, and will come to
“resist” or Taccept” position very quick-
Iv. The popularity of the resistance cliche
may be due to the fact that some people
may resist changes “we” support, and we
generalise  this  experience, not realising
that from other viewpoints the proposed
change may not seem advantageous.

People also react to perceived changes
in their organisational relationships, whether
or not these changes  actually occur,  This
is a most subtle point, difficult for many
managers fully to understand and even more
difficult to live with. A manager must act
on the assumption that his people perceive
many changes that have not occurred.  And
trom a behavioural standpoint the fact that
these changes have not occurred is irrelevant,

Social Aspects of Change

There are some classic examples of the
social aspects of change. One of the most
dramatic of these is that discovered by Paul
Lawrence and IHarriet Ronken in their early
research regarding the change process. In
this instance, a new clectronic component
was devcloped in the “wrong” part of the
organisation in that the idea for the new
component was not initiated and processed
by that section responsible for the develop-
ment of new products.  With management’s
approval, after initial development activities,
a pilot plant was established and exper-
mental production undertaken on a limited
basis.  When an appropriate number of units
had been manufactured and were ready to
be tested, they had to be taken to the deve-
lopment section of the company, because the
necessarv cquipment for running the tests
was available only there. The development
engineers, using “their” equipment, tested
cach of the new units and  {ound none of
them acceptable. Using the same equip-
ment and the same procedures, but with a
little more care, these people who had had
the original idea, and who had been work-
ing with the new tubes in the pilot plant,
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tested “their” tubes and found that all of attempted to preserve their organisational
them functioned satisfactorily. position and relationships. While the techni-

The development engineers perceived cal aspects of attempting to develop a new
the new tubes as a threat to their role and  product were especially  important in the
position in the organisation, and fearful of carly phases. in a larger sense they were
disrupting their established relations they less significant than the considerable social
perhaps unwarily manipulated the test- aspects involved. Change is primarily =
ing equipment, so that the components would  social phenomenon. Those changes that
not function properly. In this manner they people do resist are resisted hecause they

New Crop Treatment to
Combat Drought

A new discovery announced in Ausiralia mav make possible savings
worth many millions of dollars annually in world cereal crops by cutting losses
due to droughts, according to a report in THE HINDU,

The report adds: It has been found that treatment with an organic
chemical can cut water losses from crops which are threatened by severe lack
of water during their growth period. The treatment, which is applied by
means of a spray, costs little, and the saving, in terms of harvest, is quoted as
representing five or six times the cost of the spray.

The new technique has been developed by the Commonwealth Scientific
and Industrial Research Organisation, whose headquarters are in Canberra.
It was described recently by Dr. R Slatyer of the C.S.LR.O. as “the beginning
of a revolution in agriculture which could affect the whole world.”

The C.8.LR.O. says that the spray acts by partially closing the leaf pores
by which plants lose water by evaporation. As the same pores are used
for taking in carbon dioxide from the air, the spray does slightly affect growth.
But the research centre has discovered that a carefully balanced dosage can
be found that cuts water losses by 50 per cent while only retarding carbon
dioxide metabolism by a fraction.

The main use of the new treatment will be in emergencies when sudden
shortages of water—such as those that regularly occur in the Spring in Australia
—threaten cereal crops. Figures given out by the centre indicate that it should
be possible to cut drought losses by as much as three quarters. This will add
tens of millions of pounds annually to the value of the national wheat crop.

Research into the new treatment is continuing, but the results so far
obtained indicate that it can be used anywhere in the world where cereal
crops are grown in a dry, Mediterranean-type climate.
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want to prevent damage, as they perceive it.
to their established social relationships in
the organisation.

With the preceding as a foundation, we
can now attempt to be more precise about
the dimensions of change. The major vari-
ables in the change process are the people
who will be affected by the change, and the
relationships they have established in the
organisation, the organisation itself, and the
climate into which the change will be in-
troduced, and the “leader” invelved and his
established pattern of leadership. There are
several dimensions within these variables,
and it is these dimensions and, more im-
portantly, the relationships among them,
that are the essence of organisational change,
If the manger is to understand the change
process, he must realise that change is not
a simple, single level kind of process, is
complex and multi-dimensional, and that the
many dimensions of change are factors that
have to be considered in the decision-making
process.

Nature of Change

One of the dimensions of change
involves the nature of the change. Is the
intent of the change to modify actions, rela-
tHonships, or attitudes? Or does the change
involve a combination of these factors?
Changes in action are relatively easy to
achieve, and often can be accomplished in a
short period of time. This is especially so
if the manager wants people to stop doing
something, if the “something” is highlv
visible, and if the manager has a means of
feedback and control that permits effective
follow-up,

Changes in organisational relationships
are more difficult to achieve, and probably
will take a longer period of time. Rarely
do organisational relationships remain con-
stant even if the change factor is not present,
Although the organisation chart cannot re-
cord it, there is usually a “bargaining” or
“trading” element in organisational relation-
ships that comes into play at various times.

ORGANISATIONAL CHANGE

That is, all relationships are usually in the
process of being altered and re-established.
When a change is introduced, all relation-
ships affected assume very definite and
active bargaining nature. The individuals
or groups involved must re-negotiate and
re-cstablish a mutually acceptable working
relationship before anything can be accom-
plished. I the manager wishes to change
relationships, he must be aware that this
negotiating process requires a certain amount
of time

Changes in attitude
most difficult, and usually require major
long-run cfforts. The long-run nature of
this kind of change suggests that the mana-
ver might use different techniques than in
the instance of attempting to alter actions.
A change in manufacturing procedure might
be achieved through a short, specialised
training programme or by some explicit in-
structions from a superior. A change in
attitude, however, might take considerable
time and require a much greater amount of
different kinds of effort from the manager.
It he wants his subordinate managers to
develop a different attitude about supervi-
sion, he may have to become very personally
involved in implementing this change.

are perhaps the

Another dimension of change is concern-
ed with “who” is involved in the change.
Will the proposed change involve only
subordinates, or will peers and superiors also
be affected? Many changes affect more
than one of these general groupings, although
the main impact may fall on one particular
group. The manager must know not only
who is affected in this general sense, but he
must have much more specific knowledge—
precisely who is involved, and what is the
nature and characteristic of the person or
group. The manager should also under-
stand that the term “subordinate”, “peer”,
and “superior” may refer to a complex of
relationships that does not appear on the
organisation chart.  Any organisation is
composed of a system of relationships involv-
ing official position, influence, roles, social
position, and position resulting from techni-
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cal knowledge. In determining the “who”
of change, the manager must consider the
nature of this system, and not concentrate
only on the formal or officially designated re-
lationships. An individual who is subor-
dinate to the manager in organisation posi-
tion may be his peer or superior when other
factors are considered,

“Who” Dimension of Change

Another aspect of the “who” dimension
of change concerns the group affiliation of
the people involved. Rarely will the mana-
ger be dealing with individuals. More often
he will be dealing with individuals who are
also members of some kind of group, either
a formal group recognised as such by the
organisation, or an informal group that has
arisen to satisfy the social needs of its mem-
bers but has no direct connexion with the
formal organisation structure. Either of
these kinds of groups could have a great
effcct upon their members and their re-
sultant attitudes towards change. Much of
the current research in this area indicates
that a person will behave differently as a
member of a group. As a_ group member
he assumes many of the values, sentiments,
and attitudes of the group, and voluntarily
subordinates some of his personal objectives
to assist in achieving the objectives of the
group, If groups are present in the situa-
tion, and the change itself might be sufficient
impetus for group formation, the manager
must ascertain the nature of the group, its
goals and objectives, what it stands for, its
system of values, and who its leaders and
members are. Group membership is one of
the strongest influences in the social struc-
ture of an organisation, and for any given
individual his group affiliation may be the
single most important determinant of his
behaviour.

Distance is another dimension of change,
both physical distance and organisational
distance. If the people affected by the
change are separated physically, obvious
problems exist. No less scrious because it
is so evident is the problem of communi-
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cation over distance. Problems of miscom-
munication and inadequate communication
are great even on a face-to-face basis, and
over many miles such problems become
especially difficult.

Even if the people involved are physi-
cally close, however, questions of organi-
sational distance exist. For example, are the
people involved in the immediate social
group of the manager? Are they his own
group of organisational associates with whom
he has continuing effective interactions? Or
are thev more distant, even though in his
own department or division? Perhaps they
are even more distant in that they are in the
same organisation, but in a different depart-
ment. The manager trying to implement a
change which will have its primary impact
upon, for example, subordinates in another
department faces a much more difficult task
than one who is involved in a situation in
which the organisational distance is less
great. The problems  of implementing
change in an organisation entirely separate
frem his own probably present the manager
with his most difficult problem with regard
to distance. As either the organisational or
the physical distances increase, the process
of change becomes more difficult,

Nature of Organisation

Another important dimension of change
concerns the nature of the organisation in
which the change process will take place.
Here, many variables deserve consideration,
including the age of the organisation. The
manager involved in change in a young
organisation is faced with a much different
situation than the manager concerned with
change in an older institution. A young
institution has not yet had the opportunity
to develop its traditions and values, and the
¢guidelines they provide will not be availa-
able. Sometimes, however, these traditions
may be such that they may impede change.
In cither event, the manager will have some
benchmarks to guide him. In a yvoung
organisation, this valuable knowledge will
not be available to him.
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An even more significant question is
concerned with the organisation’s experience
with change, regardless of age. Has it hat
a history of many changes? Have they
been successtul? What is the  nature of
these changes?  Certainly  an organisation
that has cxperienced many  successful
changes will provide more fertile ground for
change than one in which change has been
an unusual end unsatisfactory occurrence,

Other variables concerming the mature
of the organisation that merit analysis are
the stage of its growth and the nature of the
crganisation’s activities. For cxample, is it
established and mature, or is it involved
morganisational growing pains® Ts it g
mannfacturing  organisation  that  produces
tangible products. or is the end result of
its cfforts an idea or the completion of
certain processing activities which are not
highly visible?

Level of Competence

The maniecer must also be aware of
the general level of competence  of  the
organisation. Iy it characterised by a large
number of highly skilled and educated pro-
fessional and technical personmel, or is it
primarily composed of less highly skilled
mdividuals?
highly demanding?

Still another  factor  concerning  the
nature of the orcanisation is its goal or
objective. Does the organisation have a
special purpese which s zccepted by all
its members. or is the organisation more
“typical”? T the nature of this  purpose
such. and its acceptance so strong, that any
change will be accepted, provided the basic
obicctive of the organisation is not altered,
Will the organisation do anvthing to “win
the war™ or “conquer disease™ T this i«
the case. the munager has greater latitnde
im sclecting aclion alternatives, and can
utilise the overriding objectives as a positive
mativation for change.

Another major  dimension of change
involves the expected magnitude  of  the

Is the nature of its activities

change. Is it minor, affecting only a few
people in part of the organisation, or will
evervone be involved? Often a large change
may be less difficult than a small one,
especially if existing organisational relation-
ships can be moved intact to the new situa-
tion.  The introduction of an entirely new
munufacturing process may be less difficult
than a minor zlteration in an existing pro-
cess it the people involved can continue
in their accustomed roles and relationships.
A emall change quite often results in the
disruption of very personal  relationships,
and amay be met with severe resistance,
Moze often. however, the manager will not
find himself dealing with either of these
extremzs, and faces the problem of adjust-
ing his actions and behaviour to coincide
with his estimate of the severity of impact
cf the change. The greater this impact.
the greater the mavagerial resources that
will he required over a longer period of
time to achieve suceesstul implementation,

Another  dimension closely related to
the impact of the change is the manager’s
estimate ot probable reactiors to  the
chinge. Depending on his  estimate  of
these reactions. the manager will probably
choose different patterns of behaviour. Al
thoush this appears overwhelmingly logical,
this dimension of change is often ignored.
for the manager tends to become emotion-
allv involved with the idea of change and.
asstming {6 is his idea. he mav not be
capable - of eflectively evaluating possible
reactions,  Because it is “his” change, it will
o rtainlv be accepted. Thus, consideration
of - different  degrees  of acceptance s
fenorod.

The nature of the leadership utilised
by the manager is another significant dimen-
s‘on in the chanse process. This dimension
of change is vory broad. and has heen the
subject of much research and theorising.
Again, this cffort has not vet resulted in
specific: behavioural  instriuctions  for  the
manager, but several wseful frameworks for
analvsis of leadership behaviour have been
developed. such as the leadership continum
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framework of Tannebaum and the Theory
X and Theory Y concent of McGregor. A
manager will probably find that his behavi-
our does not preciscly fit any of the frame-
works or categories, but it is important that
he has an understanding of the nature of
his leadership style. Explicitly, what chac-
terises his stvle, and what are the basic
assumptions upon which he acts? How
well-accepted 15 his  leadership  pattern?
How successful has it heen? Understanding
these aspects is important, for, more than
anvthing else, it is through his leadership
style that the manager communicates with
his organisation—and his ocrganisation is
very alert to this stvle and variations in it.
If the manager does not have a thorough
understanding of his leadership style, he
may unconsciously vary it during the
change process, and increase possibilities of

... The old wives’ tale

that ““people resist change™ is
invalid. People do not

resist change as such; people
not only accept many changes,
but in some instances

enthusiastically support them. ..
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resistance, not because of the planned
change, but because of the unplanned
change in leadership style.

A final dimension of change to be
considered is the personal goals and objec-
tives of the manager. In assessing this
dimension, the manager must be quite can-
did with himself. ‘What are his own inter-
ests in the change—advancement, solidifi-
cation of position, or financial reward? His
own interest in the change will have an
cffect on his actions and attitudes, and he
should attempt to identify preciscly the
nature of his interest.

Scope for Research

In this paper we have identified and
highlighted some of the major dimensions
of the change process in an attempt to
counteract certain trends we have observed
in current literature—the tendency to over-
simplifv: greatly the change process and the
placing of unwarranted emphasis on cer-
tain aspects of change. primarilv the intro-
duction of change. We have probably
made the function of the manager in imple-
menting change more difficult by stressing
the complexity of the change process, but
we fecl that this is a more valid
statement of reality than the oversimplified
impressions that scem prevalent.

Much rescarch remains to be done
hefore specific behavioural instructions can
be provided for the manager involved in
change or even hefore an adequate model
of the change process can be developed.
Certainly a most apparent weakness in our
current understanding, even with an aware-
ness of the dimensions of change, is that
we don’t know very much about the rela-
tionships among the dimensions or the rela-
tive significance of each.

Is the leadership style more important
than the nature of the organisation in the
sucezssful implementation of change? At
this stage, we cannot answer this kind of
question except with opinion.  We do not
even know the exact relationship of these,
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or of any of the other dimensions of change.
much less their relative significance. Hope-
fully, some of the rescarch now in process
will provide us with some data that can
answer these and other related questions
Until that time we must encourage the
manager to be aware of the complexity of the
change process and its major dimensions

ORGANISATIONAL CHANGF,

Decision-making is undoubtedly easier
in a situation with relatively fow variables,
While emphasising the complexity of the
change process makes decision-making more
difficult for the manager, in our judgment
he will he able to make decisions of a
higher quality if he is at least aware of
maost of the variables in the situation.

Magnetic Handling of Parts
in Production

Writing in MASS PRODUCTION, Mr Richard ] DeBottis, of
Pernsylvania, says that “the scope of magnetic handling is extremely broad as
long as the objects o be handled (or their components) are ferro-magnetic.
Magnets are used to convey, control, hold, accelerate, decelerate, clevate,
lower, orient, turn, separate. etc. Their uses are limited only by the imagination
and ingenuity of design engineers.

“In areas where parts of materials must be transferred posiiively, and
usually at high speeds, from one area, level, or process to another, considerable
space can usually be saved by the use of magnetic conveyors or rolls. Light or
heavy parts can usually be conveved magnetcally at considerably steeper
slopes than could be accomplished wilhout magnets hehind the conveyor belts.
In many cases parts are conveyed vertically, and sometimes thev are trans-
ported suspended from the face of the lower belt. It is also possible to convey
entire cartons of filled or unfilled cens in this manner.

“Significant savings of time and manpower have been achieved in many
applications where magnetic rolls, hold-down or turnover devices, or conveyors
have been ‘nstalled to replace mechanical or manual handling or reorientation
of parts.

“Maintenance costs have been reduced where magnets have replaced
complicated mechanical devices, which are, slmest without exception, subject
to wear and deterioration, whereas using permanent magnets does not weaken
them, and their strength remains constant indefinitely, so the first cost is usually
the last.”
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To_ reflect an attitude of vitality, 10 maicii the mood of the tim.
The Indiun Cable Company Limited has redesigned its corporate symi .

What?

A new symbol
after 46 years?

cas=

The indian Cable Company Limited —India’s first and
- foremost cablemakers —is geared to face an exciting
future in & resurgent economy. Making new products,
evolving new processes. Qur new symbol—INCAB —
dapicts this forward-thrust, typifies our determination
to stay in the forefront of an industry we pioneered
6 years 8go.

The Indian Cable Company Limited has the strengih
cf experience and the spirt of adventure to extend
the frontiers of technology and development. INCAB

signifies this strength, symbaolises our dynamism.

The Indian Cable Company Limited is 8 good name,

a great name, but a long one. INCAB is shorter. Easily

identified — easily remembaered, Friendlier.
Call us INCAB from now on.

And every time you do, remember what it stands for.
A new attitude in a mature organisation— India’s
pioneer cablemakers. Mature. yes, but more vigorous
than ever. Ready, able and eager to meet the challenges
that lia ahead. Seeking new ways to serve more widely,
at home and abroad.

This is INCAB.

ncns=>

THE INDIAN CABLE COMPANY LIMITED
quality cablzmakers—first and furenost

£ TENG 3264A
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THE SYSTEM
THAT SAVES YOU
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HANDLING COSTS

—you can group binstaks
in the assembly department
around a worker,
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FLOOR SPAGE

—because binstak is self-stacking
and even goes easily on tall racks.
It can hold hundreds of stores
items, neat and orderly,

VALUABLE TIME
AND MONEY

binstak travels fast and easily
—by dozens —on trollies, conveyor
systems or fork |ift trucks,

~—Hallmark of a
new high in
steel furniture

®

CHANDAN METAL PRODUGTS PRIVATE LIMITED, BARODA 3

Authorised Dealers at all Important Centres

“The Trade Marks ‘STACKBINS' and "BINSTAK’ are the Registered Trade Marks and
are manufactured under the Patent No, 93750 and Design No, 122176...Any infringe-
ment thereof will be legally dealt with".




CAN WE
AFFORD TO

Over 450 million mouths to feed...
yet almost 25% of India’s freits and
vegetables go to waste dueto spoil-
age between field and kitchen. The
reason? A cabbage or a carrot has
miles to go before it's eaten. By
that time, the blazing heat has done its damage.

HINDUSTAN LEVER studied the problem...consulted
Unilever food experts...then made a beginning by setting
up a modern dehydration plant at Ghaziahad.

Why dehydration? Because it's practical, easy to handle,
inexpensive. Dehydration takes the water out, seals the
freshness in. In fact, dehydrated foods stay fresh
whatever the season. They take so little spaece that
transportation is easy. And they need no refrigeration,
no speclal storage facilities.

Dehydration is HINDUSTAN LEVER's contribution to the
national effort to produce mere food and make the most
of what is available. The farmer will grow more now that
he can count on steady prices and an assured market.
And less will be wasted, because mere will be pro-
cessed and preserved. From all this will flow new
products and therefore new opportunities.

The housewife is already familiar with our dehydrated
vegetables. Plans are afoot for offering her a greater range
of such foods. The day will break brighter tomorrew...
with a little less of care, a little more of joy.

TODAY AND TOMCRROW...
HINDUSTAN LEVER SERVES THE HOME
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fonger-fasting
toilet soap

... with daily Hamam care. Hamam retreshes your skin
as it cleanses, gives your complexion a radiant glow.
Use Hamam — the toilet soap that lasts. . . and lasts.

A TATA PRODUCT
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A New Technique

Evolutionary
Operation

& Its Basic
Principles

MAZ\'Y ENGINEERS have faced the
problem of trying to persuade shop
personnel to participate enthusiastically in
implementing modern techniques for im-
proving productivity. People on the shop
floor have, to a certain extent, been passive
onlookers to new programmes of manage-
ment, They have viewed the introduction
of these techniques with some misgivings,
if not with hostility. One remedy to this
problem lies in introducing a technique
{hat makes the shopfloor personnel chief
participants in every phase connected with
it. Evolutionary operation (EVOP) is one
such technique, which relies almost entirely
on the initiative of those in production. Its

Evolutionary Operation (EVOP),
which is a technique for increasing
productivity, is run by plant personnel
themselves. The basic philosophy of
EVOP—that a process should be run
not merely to make the end product, but
also to generate information on how to
improve the process—is dealt with in
this paper along with its advantages,
and some common misapplications. A
simple case study is used to illustrate
the technique.

basic philosophy is that a process should

- he run not merely to make the end pro-

duct, but also to generate information on
Liow to improve the process.

EVOP was initially described in a talk
hy GEP Box before the International Con-
ference on Statistical Quality Control in
Paris in July 1955, and was later to be des-
cribed in an article by Box in Applied
Statistics'. EVOP, which is a technique
for improving the performance of existing
industrial processes, has been successfully
utilised in many factories in the USA and
Europe!.

The method of production currently

employed in a factory might have been ar-
rived at by activities before or after actual
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full-scale production commenced, or, in
most cases, as a result of a combination of
both types of activities. Prior to actual
production, these activities might include
practical tests in research and development
units, and in some cases a limited amount
of full-scale experimentation. Perhaps
certain  theoretical considerations woqu
also play a role. Once a plant starts
manufacturing, the methods of production
could be reviewed to achieve better opera-
ting conditions. Generally this is done by
an occasional further study of the process
by technical personnel in the laboratory or
pilot plant, or perhaps even in the plant
itself, although the latter is usually ex-
tremely expensive, and hence rarely justi-
fied. They might then put forth recom-
mended optimum conditions, Because of
the complexity of most plants, however,
when the recommended optimum condi-

...Using the technique of
Evolutionary Operation, one
continuously obtains vital
information about the process
itself, in particular on the effect
of changes in the setting of

the controllable variables...

EVOLUTIONARY OPERATION

tions are employed, the result is most often
not the actual optimum. As pointed out
by JS Hunter “the environment of a pro-
duction process is unlike anything that can
be created in a laboratory or pilot plant.
There is, for instance, the immediate pro-
blem of size. Then, too, all production
processes are subject to variations inherent
in different raw material supplies, difficul-
ties of handling, control and sampling, and
often the effects of weather. Individuals
with production responsibilities face per-
sistent problems in maintenance, produc-
tion quota, quality standards, and cost
reduction.” Hence, cforts must be made
to determine economically the optimum
conditions for the actual shopfloor condi-
tions, ie., the actual manufacturing condi-
tions, as contrasted to laboralory or pilot
plant environments. The object of EVOP
is to achieve and maintain such optimum
manufacturing conditions.

General Technique

EVOP  emulates the evolutionary
trends of improvement characteristic of
biological species. As a case in point, it is
well known that certain insects and micro-
organisms develop an immunity to somc
insecticides and drugs after a period of
time. For an initial period of application
of an effective insecticide a large fraction
of the insect population under attack suc-
cumbs to the insecticide. However, a
small proportion of the population which
is relativelv immune to the insecticide
continues reproducing, thus producing in-
sects similar to the resistant parents. The
net result is a continual shift of the nature
of the insect population towards the more

resistant  end of the spectrum of this
population,
The two important mechanisms in

action here, long recognised by the bio-
logist, are: (1} Variation, and (2) Selection
of the most favourable variant. Accord-
ingly, with evolutionary operation one in-
troduces variation into the operating con-
ditions of an existing industrial process.
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and provides means for the selection of a
better region of operation than that at
which the process is currently operating.
Any such variation that might be introduc-
ed into an industrial process should be
such that nomal production is not ham-
pered or retarded. With this in view a
carefully planned cycle of minor variations
in the production process might be chosen.
This cycle might then be run continually
so that information on the process in the
vicinity of the production process can be
collected.  From the information so gather-
ed. decisions are made on the settings of
the controflable variables to be used in the
next cycle, so that a still better performance
is achieved.

In view of the large number of
variables that can be found in most indus-
trial processes, the method could be utilis-
ed continuausly for the entire life of the
plant. Tt is in this sense not “experimen-
tation” to be applied for a short time only.
Using EVOP one continuously obtains vital
information about the process itself, in
particular on the effect of changes in the
settings of the controllable variables.

To make EVOP really effective, a
situation must be set up so that useful
ideas are continuously forthcoming. An
atmosphere for the generation of such ideas
is induced by ensuring that a_group of
people with diverse backgrounds is con-
stantly examining the EVOP results with
some care and detail. In many companies
it is best that these people, forming the
EVOP committee, should meet together
frequently to consult with the plant mana-
ger on EVOP programmes. They would
usually discuss current results, and suggest
future courses of action. In other com-
panies a looser organisation is possible,
where the committee does not actually
meet together, but it is ensured that a
number of individuals separately examine
the EVOP results. In either case, one of
the primary functions of the group of in-
dividuals acting in this capacity is to gene-
rate new ideas. making use of technical
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knowledge as well as giving full play to
imagination. The committee also acts to
evaluate them for the potential value of
incorporating these ideas into the actual
operating conditions for the plant.

Nine Steps QOutlined

1. In the first instance, after choosing
the process on which to use EVOP, we
have to select the variables to be studied.
The EVOP committee, of course, can be
of assistance in suggesting the variables to
be included. Many variables would ordi-
narily be available in a typical industrial
process, from which two or possibly three
might be selected. For maximum effective-
ness. it has been found advisable in prac-
tice not to consider more than three
variables, as Box recommended in his first
article on EVOP. Although, in theory,
more than three variables could be used,
much of the basic simplicity of EVOP
would have to be sacrificed if this were
done. For one thing, interpretation of the
results would become much more difficult.

2. The next point to he considered
is: which responses are to be measured,
and how are they to be measured? It
should be pointed out that more than one
response can be studied at one time. Box
discusses the problems of multiple respon-
ses, and states: “As a general rule it is
best to represent the problem as one of
improving a principal response {for ex-
ample, the cost per pound of product} sub-

ject to satisfying certain conditions on a
number of auxiliary responses. These
auxiliary responses usually measure the

quality and “important physical properties
of the product” For simplicity, we will
deal with one response only in the example
which follows.

3. One should take note of the
acceptable limits that have been established
for the response or responses chosen, and
also similar limitations that exist with re-
gard to the controllable variables. For ex-
ample, an impurity (a response) may have
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TEMPERATURE (°F)

to be maintained at a level of no more
than 0.1%, and an operating temperature
{a controllable variable) may have to stay
below 250°F for safety reasons.

4. The extent to which the variables
are to be varied in an EVOP programme
should be sufficiently small, so that essen-
tially no more ‘reject’ or sub-standard pro-
duct is made than under normal production

conditions. Fig. 1 for example, shows a
pattern consisting of five distinct sets of
conditions of two variables, temperature
and concentration, that might have been
selected,

5. Now one evele can be performed.
For example, this might involve obtaining
readings on the response. sav yield mea-
sured in pounds, corresponding to the five
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The values of response

points in Fig. 1.
sheet

would be recorded on the work
as shown in Table 1 (page 382).

6. The calculations on the work sheet
should then be performed as per proce-
dure shown in Appendix I (page 390).

-

7. At the end of each cycle, the
results from the work sheet should be
posted on an Information Board (Fig. 2).
This is, in general, a large board promi-
nently displaved near the process being
studied. The entries could be made, for
example, with chalk on a blackboard or
by using a steel board with magnetic
numerals. The Information Board, of
course, could take other forms but, in any
case, it should be ensured that the display-
ed information can conveniently be up-
dated after each cycle. Thus, the board
shows at all times the cumulative informa-
tion from the commencement of current
phase to the present.

It is obvious that if the board is to
help in creating interest among the people
who are rumning the programme, then it
should be readily available for visual exa-
mination by the EVOP Committee and
others, so that the progress can be evalua-
ted and new ideas formulated.

Critical Examination

8. The next step is the critical exa-
mination of the Information Board. As
far as the main effects are concerned, one
basic consideration in the interpretation is
cxamining the possible range of the true
effects. We obtain a range of possible
values, instead of the true value, because
of background noise that is present in all
processes. For a particular variable, a
range of values including only positive
values (a positive range) indicates an in-
crease in the response that can be expected
to be obtained by increasing the setting of
that variable, and a negative range indi-
cates a decrease. and the presence of both
positive and mnegative values reflects an
uncertain state in which it is not known
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with confidence whether the variable caus-
es the response to increase or decrease.
The first ranges to be examined, however,
are those associated with the interactions
and the change in mean effect. If there is
evidence of the presence of either an inter-
action or a change in mean effect, then one
has to exercise care in making further deci-
sions. After this initial examination of
these higher order effects, the ranges of
the main effects are to be studied. The
running averages are examined to check
that the values of the responses are within
specification limits, ie., that material of ac-
ceptable quality continues to be produced.

9. After careful scrutiny of the In-
formation Board, one has to decide on a
future course of action. There are basic-
ally two possible alternatives: (a) to wait
for further information at the current set
of conditions or (b) to modify operations.
In other words, the choice is between: (a)
retaining the present phase for one more
cycle, or (b) moving on to a new phase.
In many cases it would be best to wait for
further information, especially if no clear
signals emerge from the available data.
On the other hand, if the decision is made
to modify operations, Box! lists the
following four possibilities:

(a) To adopt one of the other sets of
conditions as the new centre point,
and recommence a cycle about this
point;

(b) To explore in an indicated
favourable direction, and perhaps
rccommence a new phase around
the best conditions found:

(¢) To change the pattern of variants
to one in which levels are more
widely spaced; and

(d) To substitute new variables for one
or more of the old variables.
An Example

To illustrate the general procedure
described above, it is perbaps best to con-
sider an actual example. Let us consider
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one from the paper industry, based on a
programme reported by Robert S. Everard
of St. Regis Paper Co., Pensacola, Florida,
U.S.A. The nine steps outlined earlier will
be followed:

1. In this - example two variables,
temperature and concentration, were select-
ed. Tt was felt that by suitably manipu-
lating these two factors one might be able
to improve the performance of the unit in
question.

2. The yield of the product (which
was measured in pounds) was selected as
the principal response, and the object was
to maximise it.

3. Specification limits on a number
of auxiliary responses were noted, e.g.. one
chemical byproduet could not be present
in a level greater than 0.1%.

4. The next point to consider was the
selection of ranges for the variables, tem-
perature and concentration. In this case
the EVOP committee decided that a
change of +1% in concentration and -
2°F. in temperature on either side of the
present operating conditions could be
tolerated without adversely affecting the
final product. All other variables in the
process were held at their normal levels.
The five sets of combinations of tempera-
ture and concentration comprising the first
phase of the EVOP programme have been
shown in Fig. 1,

5. One cycle was then run using this
set of five conditions. The response, yield,
was recorded on a work sheet (Table I).
Table II shows the results at the end of
two cycles.

6. Caleulations were then performed
as per procedure in Appendix I, Tables
I HI & IV show the position of the work
sheets at the end of two, nine; and ten
cycles, respectively.

7. After each cycle, the results were
posted on the Information Board. as per
procedure given in Appendix II.  The

EVOLUTIONARY OPERATION

appearance of the Information Board at
the end of 10 cycles is given in Figure 2.

8. The Information Board was then
examined carefully. It was found that the
range of wvalues for the temperature-con-
centration interaction contained hoth posi-
tive and negative values, indicating that
the true value of the interaction may have
been positive or negative, or, perhaps,
zero.  Considerable uncertainty  surrounds
this interaction. It seems safe in this in-
stance to proceed on the assumption that
the true \-'alljue of the interaction is zero, i.e,,
there is really no interaction. The values
for temperature and change of mean also
had both positive and necgative values in
the range, and hence no clear indication
of the existence of these factors were pre-
sent either. But concentration had  an
entirely positive range (148 to 2.12).
Hence, there was an indication that con-
centration had a positive effect on yield.
Actually, the readings indicate that going
from the low to the high level of concen-
tration {from 3% to 5%) produces, on the
average, an increase of 1.8 pounds in the
vield,

9. After a critical examination of the
Information Board, one has to decide on a
future course of action, We have previ-
ously stated some possible lines of action
open to us. In this example, it was decid-
ed to change the pattern of variants to one
in which the concentration was increased
and the levels of the temperature were
more widely spaced. The concentration
was varied from 4% to 6%, and the tem-
perature was varied from 97°F to 103°F.
This constituted the second phase of the
programme.  Fig. 3 shows the pattern of
points for this phase in relation to those
of the first phase. The results obtained
from the second phasc were approximately
the same as in the first in that concentra-
tion still showed a positive effect, and

temperature  continued to  manifest no
apparent effect,
Therefore, concentration was then

increased once again in the third phase
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TABLE III

Work Sheet At The End Of Nine Cycles

CALCULATIONS FOR EVOP PROGRANS

NECENTRAT/ONA

) 3
» L TWO VARIABLE EVOLUTIONARY OPERATION FROGRAM
. CALCULATION WORK SHEET project JIH &
i el S
G o, - prase 1
|
2 “4 Response ? ( YCJJ\, Date 23-5- 6
—
Tempegature (°F)
Calculation uf Averages Calculation of Standard Deviation
Operating Conditions (1) (2) (1) (4) (5)
£G. o . 2
(1) Previoys Cycle Sum 7‘]’5 595|707 |5€1 |74 Previous Sum s - 38
<. =
(11) Previous Cycle Av(r age g0l 7Ty plg 2l 9 &
(111} New Observations T91 74| 94| 81|18 New s - fanee x £ zlp3{04g - s
/ .
(iv) Differences (11) less {(111)| -/ o RYo% N LTI BRI I I Rauye - o 3o
{(v) New Sums T2.4 Leg| €11 62| B2 2 New Sum s = 4 L0
- ¢ {Ne .
(vi) New Averages: Y g-c T4 ol 74192 New Averago s - Laew ﬁu-m 8) . 050
Calculation of Effects Caleuletrion ! Error Limits
| Termperature cirect = 25, + 7, - ¥, - 55 -~ —@to ;
2 c.,”t t f ’ ? 2 > Yor New Average 22 5 = 1033
SN A ien e oot = 12(‘_53 + ,75 - ;2 - 7") 1.7C g
"E4:$ x Eg‘q( 1.— g - . For New Effects s = t &-33
Lnteacotorn, wffect = gy, + ¥4 -~ ¥, - ¥5) - -¢-le
S0 B _ o 1,78 +0.
Change in Mean Effect = %(yz + ¥q t y‘ + y5 - -lyl) = s 2401 Fo- Change 1in Yean = s - s 0-30

and, because of potential improvements in  applications have not been as successful as
economy, lower temperatures were tried.  they might have been?

Most of the reasons can be traced to
misuses of EVOP which arose from a mis-
EVOP has been in use for understanding or a lack of appreciation of
approximately 10 years. While there have some of the fundamental principles.
been many successful applications of the Some people whe have applied EVOP
technique, as we have indicated above, regard it as a technique that will somehow
there have also been some unsuccessful automatically optimise any process on
applications. An interesting question to which it is used, and that no thinking is
consider is: what are the reasons that some required on their part. This represents a

Misuses
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basic misconception. EVOP is not meant
to take the place of thinking, but rather its
purpose is to promote and encourage think-
ing about the process. In a number of
programmes, however, disappointing results
can be traced directly to a lack of ima%i-
nation on the part of users or, more simply,
to the unthinking manner in which EVOP
has been used. There is a tendency, for
instance, to stay too long in one place, that
is, run the same conditions for an exces-
sive period of time before moving on to a
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new phase. Ideas should be coming for-
ward continually as to new variables that
could be tried, but this is unfortunately
not true of some EVOP programmes.
There is a need for persons to ask
basic questions such as: why do we do this
operation this way?® Persons close to the
process often fail to realise that what is
done in a number of cases is after all
arbitrarv. The fact that a mode of opera-
tion has been adopted for a long period of
time (perhaps for many years) does not

TABLE IV
Work Sheet At The End Of Ten Cycles

CALCULATIONS FOR EVOP PROGRAMS

5 2
s
TWO VARIABLE EVOLUTIONARY OPERATION PROGRAM
.1 CALCULATION WORK SHEET Project JJH 86
CYCLE n - [O Phase /
2
4 Response ‘k i Y&fd) Date M

——ﬂ-——-n*
Temeeratvrs (°F)

Calculztion of Averages Calculation of Standard Deviation
Operating Conditions (1) {2) (32 (4) (5)
Previous Cycle Sum T2.4 | 069 811 6621832 Previous Sum = - 1,..}?
)  Previous Cycle Average g6 74| T0] T4 9.2
1) New Observations gol| 7-3| 95| 73 lo-o New 5 + Range x fk,l-i(CQ)(G—4')' 0-37
) DPifferences (i1} less ({11)| 0-O§ 01 ]-0.F Q_J -0-8 Range - 090
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mean that one must continue to operate
in this manner,

Experience indicates that more
unsuceessful applications can bhe traced to
the absence of an EVOP committee or due
to its improper functioning than to any
other single cause. In many instances there
has been no EVOP committee and, there-
fore, in most of these cases, the life blood
of EVOP in the form of new ideas (speci-
fically, with reference to new variables to
be tried) has been missing. It is not sur-
prising that the programmes failed. Hence,
the maxim these experiences suggest is that
the function of the EVOP committee must
be present for successful evolutionary ope-
ration programmes. A formal committee
that meets regularly at specified times is
not necessary (or even desirable in many
cases), but the function must be present.
There should be a number of specialists
with varied backgrounds who frequently
examine the results of the EVOP pro-
gramme, and confer with the one respon-
sible for the operation of the process.
With different frames of references these
individuals will judge the results in terms
of their own special knowledge of the pro-
duct. the process. or the company as a
whole.

Technical Feedback

The remarks of Box?® with regard to
scientific and technical feedback are per-
tinent here. Technical feedback involves
acting solely on the information on the In-
formation Board. That is, if the indication
is that the yield of a chemical process in-
creases as temperature is increased, then
temperature would be increased if the ob-
ject was to maximise the yield. Here no
real thinking is involved. But, scientific
feedback, on the other hand, requires fur-
ther specialised information, not necessari-
lv  only those results displaved on the
Information Board. For example, suppose
EVOP is heing applied to a particular
chemical rcaction, The results on the In-
formation Board when considered together
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with special knowledge of the detailed
mechanism of the reaction ({which is
known, sav, to a research chemist) may
suggest that the potentially most heneficial
action is not to pursue the present vari-
ables anv longer, but rather to consider
two quite different variables. Box? points
out that strategies in EVOP which give
optimal empirical feedback characteristics
do not mnecessarily ensure good scientific
fecdback. Furthermore, he states that “the
author’s own experience has been that
most of the successes of evolutionary ope-
ration have heen achieved when it has been
used as a means to learn more about the
process. In this, scientific feedback has

...More than the monetary
savings that would be

made, EVOP brings in new
ideas and creates a feeling

of enthusiasm among all
concerned personnel, including
those on the shopfloor itself,
and in this way ultimately
leads to improved

overall performance...
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the most important, although not the ex-
clusive, role.”

To insist that results be actually
displayed on a large Information Board in a
prominent place, instead of merely record-
ing them on ordinary foolscap paper, may
sound like a minor point. But in some
cases this matter has been of major import-
ance. Keeping records on foolscap paper
has led to results not being carefully exa-
mined as they are collected and, indced,
sometimes results have merely been filed,
never to be analysed. In this way valu-
able information is often lost. This can be
avoided, to a certain extent, if an
Information Board is used.

Often EVOP has not been given a fair
trial before it has been abandoned as a

aormal method of operation. Also, the
simplicity of EVOP can be in a sense
deceptive. Because of its superficial

simplicity, some persons have thoui;ht they
completely understood EVOP only after
a quick, first reading of Box's original
paper, and there has been a temptation on
the part of these individuals to take short-
cuts, or make other modifications, which
they wrongly think to be improvements.
For example, one mistake that has occur-
red is deciding to change conditions after
only one cycle has been run, when the
actual situation is really far from clear
and no sound reasons actually exist for
changing conditiors.

In some cases, mistakes have been
made in initially setting up EVOP pro-
grammes, because it was incorrectly as-
sumed that a certain response (say, yield)
on the logsheets was measured at the end
of the process whereas, in fact, the mea-
surements were made at an intermediate
boint in the process. Such situations can
Le avoided by carefully drawing a diagram
of the process, and indicating where the
various recorded values of the variables
and the responses were actually made.

As we have pointed out, EVOP has
had a high degree of success. Occasional

EVOLUTIONARY OPERATION

failures have occurred usually as a result
of misunderstanding the technique. If
some care is taken in understanding the
hasic principles of the technique (Box’s
original paper should definitely be read),
one can expect to derive great benefit when
EVOP is applied. More than the mone-
tary savings that would be made, EVOP
brings in new ideas and creates a feeling
of enthusiasm among all concerned per-
sonnel, including those on the shopfloor
itself, and in this way ultimately leads to
improved overall performance.

EVOP is simple to understand, and
does not require the services of specialists.
No  additional investment in terms of
equipment need be made. Ilence, it is
ideally suited for application in all plants
irrespective of their complexity or level of
sophistication. EVOP  ensures that the
plant is operated at optimum conditions.
To date, virtually all applications of EVOP
have becnn made either in the USA or
Europe. An even greater potential for
improvement exists in the factories of deve-
loping  countrics. Thus, EVOP  presents
itself as a simple, proved, and useful
technique for application in these areas.

APPENDIX T »

PROCEDURE FCR PERFORMING
CALCULATIONS ON WORK
SHEETS

The calculations that were performed
to obtain the work sheet at the end of two
eveles (Table II) are now cxplained.

1. Calculation of Averages

ti) Entries for ‘previous cycle sum’ are
the readings of the response at the
end of first cycle, that is, line {(v)
on the work sheet for n=1 {Table
I). For subsequent work sheets
(say n=10) these would be the
entries from line (v) of the previ-
cus work sheet (n=9).

(ii) Entries for ‘previous cycle averages’
are the same as those in line (i).
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Table

v
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EVOP-=-H Values of Constant
(F.,,, for Estimating S)

Number of k== Number of sets of Conditions in Cycle 2 1.78
Cyeles=n 3 3 4 5 6 7 8 9 10 v oV
2, .63 42 .3 300 28 6 .25 240023 1.41 1.25
3. 72 .48 40 35 A 30 29 270 .28 1.16 1.03
4, g7 .8 .42 37 34 .32 300 .29 28 1.00 .89
8 .79 .53 .43 .38 .35 .13 31 L300 .29 .89 .79
6. .81 54 4 39 36 .4 .32 .31 30 82 73
75 .82 .55 45 .40 37 34 .33 .3 .30 75 67
8. .83 .55 45 40 37 .35 .33 30 W1 .63
9. B4 56 .46 40 .37 L35 .33 32 .3 .67 .60
10. .84 .56 46 .41 37 L3S L33 L3231 63 56
1. 84 .56 46 .41 .38 L35 .33 L3203 .60 53
12. .85 .57 .47 41 .38 .35 L34 C L | S8 52
13. 85 .57 .47 41 .38 36 34 32 3 .55 49
14, .85 .57 47 41 .38 .36 34 32 n .53 47
15, 86 57 47 42 .38 s L340 33 4 .52 46
16. 86 .57 .47 .42 .38 36 L34 33 32 .50 45
17. 86 57 47 .42 .38 6 34 33 32 49 A4
18. .86 .87 .47 42 .38 36 34 3y Az A7 42
19. .86 .58 47 4 .38 36 L34 33 R 46 41
20, .86 .58 .47 42 .38 36 L34 3332 45 A0
of this sheet. For subsequent work (vi) Entries in this line (vi) are the
sheets there would be the entries of values of line (v) divided by n (i.e,
line ('vi) of previous work sheet. 2 in this case),
E’;afo‘S(ng’glé”}%f lil,ofl‘ljﬁ ‘%ﬁr‘;}ft*;?ﬁf I1. Calculation of Standard Deviation

(ii)

ed from line (vi) for work sheet
n=%4 (Table III),
Entries in this line (iii) are the

readings of the current cycle.

(iv) Entries in this line (iv) are the al-

gebraic differences between (ii) and
(iii), i.e., values in line (iii} are
each subtracted from their corres-
ponding values in line (ii). Here
fcr each such difference care should
be taken to denote the proper sign.
The maximum and minimum differ-
ences should be underlined. In this
example for n=2, the maximum
diﬁerllence is 0.8 and the minimum
is — 1.5,

(v) Entries in this line (v) are the sum

of lines (i) and (iii.

(i) The 'Previous Sum s' is zero in this

case. For subsequent work sheets
this would be the entry of the ‘new
sum s’ of the previous work sheet.

(ii) The range is the difference between

(i)

the maximum and minimum differ-
cnces underlined in line (iv) on the
left hand side c¢f the work sheet,
The wvalue of ‘f’ is taken from
Table V (EVOP—values of constant
fir »t, where k i3 the number of
sets of conditions in a cycle (in this
case it is 5) and n is the
number cf cycles (in this case it
is 2). Thus, fa,; is 0.30 from
table. The range is 2.3 and hence
the ‘new s’ (=range x f;.») is 0.69.

‘New sum s’ is the sum of the ‘pre-
vious sum,’ and the ‘new s’
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(iv) The new average is calculated by
dividing the ‘new sum s by n-l
where n is the number of cycles.

I11. Calculation of Effects

The formulae for calculating the effects
are given on the work sheet., The values of
¥ &re to be taken from line (vi) in the see-
tion cn ‘calculation of averages' and inserted
in the formulae given.

IV. Calculation of Error Limits

The value of 's” is the same as ‘new aver-
age s’ calculated in the section on ‘caleula-
tion of standard deviation'. The value of n
is known ‘2 in this case}. and hence the cal-
culations are readily carried out by inserting
the appropriate values in the fermulae.

APPENDIX II

PROCEDURE FOR TRANSFERRING THE
RESULTS FROM THE WORK SHEETS TO
THE INFORMATION BOARD

1. 'Running Averages’ on the Informa-
tion Board are those values found in

2

the

"EVOLUTIONARY ‘OPERATION

line {vi) of the section on ‘Calcula-
tion of Averages’ in the work sheet.

‘955 FError Limits’ on the Inferma-
tion Board are taken from the section
on ‘Calcuiation of error Ymits’ of the
work sheet,
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increasing demand for rice.

“only 29 cavans per hectare.
while an hectare is 2.47 acres).

Asia’s low yield per-unit area.

Mira_cle Plant to Solve
Rice Problem

The International Rice Research Institute in Los Banos Province, near
Manila, has found a “miracle” rice plant which promises to

The “miracle plant” has vielded an average of 150 to 200 cavans of
unhusked rice per hectare compared to the present vield in this country of
(One cavan of unhusked rice equals 44 kilos,

Filipino and foreign scientists are continuing their experiments on the
“miracle rice” which was obtained by cross-breeding methods to improve

solve Asia’s




MS SIVARAMAN

Formerly Director of Agriculture
Gocvernment of Madras

Steps Towards
Higher
Agricultural
Production

MS Sivaraman, an expert in
agricutture, suggests here that, in plan-
ning for increased agricultural produc-
tion, we have to take note of the past
trend, and the time-honoured agricul-
tural practices which have been evolved
through experience. Production and use
of organic manures, on a large scale,
can, according to the author, greatly
help in augmenting the food output.

T HE OUTCOME of the main programmes
in agriculture in the first decade of
planning can be bricly summed up as—

(i) an increase of about 11 million
acres in the irrigated cropped area
under food crops,

(ii) an inerease in the consumption of
fertilisers of about 6 lakh,. tons in
terms of ainmonium sulphate,

(iii) a larger area under improved
secds: the coverage was about 55
million acres in 1961, and

{iv) extension of the green manured

area from less than two million to
10 million acres.

Some of these inputs of production
were obviously used for cash crops; even
otherwise their impact would not have re-
sulted in an additional production of more
than seven million tons of food grains on
the basis of accepted yardsticks of produc-
tion. Taking this even higher at 10 million
tons, and working backwards from the pro-
ductive level of 73.7 million tons in 196],
the production at the commencement of
the First Plan would have been about 70
million tons. If 70 million tons have gone
up by about 10 million tons in_10 years and
about eight million tons in 13 years, the
average increase would work out to about
1.4 per cent per year in the first 10 vears,
and less than one per cent in 13 vears of
planning. As against this, the population of
the country has been steadily increasing by
over two per cent every year.,

Fourth Plan Target

Some of the basic features of the
Fonrth Plan have already been published.
and, according to the Plan Draft, food grains
production has to reach 120 million tons in
1971. An increase of five per cent per year
has been postulated as a desidaratum dur-
ing the next few vears. If production has
to go up by 42 million tons from the last
vear's level of 78.2 million tons, the rate of
annual incrcase may have to be still higher,
about seven times the achievement in 13
vears, The question now before us is. can
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... There can be noobjection to moderate use of fertilisers. ..

we do this in the light of what is happen-
ing around us?

An attempt is made in some quarters
to blame the weather, forgetting that sound
planning in agriculture should be to offset
the effects of adverse weather as far as pos-
sible. It is claimed that if scientific
techniques are introduced, and package pro-
grammes extensively adopted, there will be
a revolutionary change, the underlying idea
being that the current methods of Indian
farming arc not quite scientific and the
farmer has to be taught to get out of pri-
mitive grooves and abandon his Vedic
plough, often referred to in derision as a
symbol of backwardness and ignorance in
the midst of far-reaching changes.

This condemnation of Indian agriculture
is at once shallow and unscientific: for crop

AGRICULTURAL
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viclds  were remarkably
good up to the last cen-
tury. The reports left by
observant Collectors  of
Madras State testifv to
the high vields in the
vears immediately follow-
ing the devastating wars
of the Camnatic at the
close of the 15th Century.
In many places the yields
were then double of what
they were in the hase
period of our Plans, and
in the tracts where tradi-
tional methads continue to
be  extensively in opera-
tion, as in the Tambara-
parni valley, of Tirunel-
veli district, the average
vield of paddy is 4,000 Ib,
to an acre, nearly double
of the State average,

Roxburgh, the distin-
guished  botanist, who
spent over 12 vyears at
Samalkot in the Godavari
delta. observed in 1792
thus:

When the farmers see a certain prospect
of gain with little additional trouble, they
have frequently been known to adopt
improved practices. The sugarcane im-
poverishes the soil so much that it must
rest or be employed during two or three
intermediate years for the growth of
such plants as are found to improve the
s0il of which the Indian farmer is a
perfect judge. The leguminous tribe they
find best for this purpose.

I may also refer to some observations
of the Madras Board of Revenue in 1873
which are of topical interest. The remarks
were made by way of criticism of a Supe-
rintendent of the Saidapet Experimental
Farm, who stigmatised Indian agriculture as
degraded, and the Board observed as
follows:

The Board wishes to say in wvindication
of local agriculture. heing persuaded that
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most of its shortcomings are due to want
of means, rather than want of knowledge
of first principles. There can be no
greater error than to suppose the ryot
ignorant or indifferent to the use of animal
or vegetable manure. The Board does
nol press this view so far as to deny that
there is great room for improvement.
Their ohject is 1o show that it is absolute-
ly necessary before taking a decisive
action to know the real condition of agri-
culture in this Presidency, and form a
correct and just idea of where it is
wanting, and of what nature should be
the remedies

I have adverted to some of these
historical facts at some length, merely to
emphasise that traditional agriculture is not
lacking in virtee, and that if we wish to
improve Indian agriculture we should be
very clear of where it is wanting, and of
what nature should be the remedies.

Under Indian conditions, there are two
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chief  agronomic agricultural

limits  to
production, viz,— '

(i) deficiency of soil nitrogen as the
result of intense biclogical activity
under field conditions;

deficiency of soil moisture, under
conditions of complete dependence
on the monsoon rains which fall in
most places in a continuous period
of three to four months with
relatively little or no rain in the
other months,

(ii»

The traditional practices of light
scratching of the fields and heavv appli-
cation of organic manures have been evoly-
ed through experience of centuries of a
continuous battle to conserve moisture and
soil nitrogen which are constantly dissipat-
ed under our conditions. With the spread
of cultivation, the sources of supply of
leaves and fodder dwindled, and less of
manure was available for the field crops.

. Moisture Conservation.,.
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The soil became impoverished and less re-
tentative of moisture. and this has continued
until a stabilised state of a low productive
level was reached. A major restoration of
the old level of manuring is possible if orga-
nic manures can be produced on the culti-
vated areas without affecting cropping.

Striking Instances

Many striking  instances of  rapid
increase in production as a direct result of
the use of sufficient organic manures can he
cited.  For instance, the production of
paddy in 1945 at the Agricultural Re-
search Station, Aduthurai, was 1.07 lakh 1b..
the average yield per acre was 1.800 Ib., and
the  quantity of green manure used was
20 tons. By 1932, the production and use
of green manures in the farm was raised to
397 tons; the output of paddy rose to 2.03
lakh Ib., more than double of what it was
tour vears previously. and the per acre vield
shot up to 3,300 lb.. nearly double of what
it was before. In a permanent manurial
experiment in Cuttack, repeated application
of green manures for four vears from
1950-51 raised the per acre vield from
2000 b, to 4000 Ih. onlvy by the
use of green manures. A large-scale exten-
sion of green manuring in Orissa State.
where fertilisers are very little used, has
directly led to an increase in the produc-
tion of rice by three lakh to four lakh tons
every vear, and the output has gone up from
3.6 million tons to 4.3 million tons. and it
was estimated to be 4.6 million tons this
vear.

As against o halting rise of one per
cent for the country in the last 13 years, it
will be noticed that the annual increase in
production was 21 per cent at Aduthurai
during a period of four years, 10 per cent
in Cuttack in four years. and five per cent
in Coimbatore in 20 vears. The produc-
tion of rice has been going up by over
cight per cent a year in  the last three
VEars,

It mayv Dbe recalled that the Madras
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State was chronically deficit in food grains
hefore 1952, but it became surplus in three
years as a Tesult of extensive development
of green manuring, and the late Prime
Minister, Jawaharlal Nchru, had  referred,
on more than one oceasion, to the success
of the green manure programme in Madras,
and the impact of this development on
paddy production,

An  cxtensive use  of nitrogenous
fertilisers is now advocated for meeting the
deficiency of soil nitrogen. but proper stress
is not placed on the need to reinforce, at
the same time, the organic content of the
soil.

While there can be no objection to
moderate uses of fertilisers under irrigated
conditions, the recent trends in extending
this to unirrigated arcas will spell disaster,
for the basic fact that over two-thirds of
the cultivated area will have to depend
entirelv upon the erratic monsoon rains for
successful production cannot be ignored.
The monsoons generally last from three to
four months, and sometimes withdraw early
in September. Under conditions of high
humidity and temperatare, the application
of nitrogenous fertilisers stimulates plant
growth and excessive transpiration, and
more of moisture is withdrawn from the
soil by the process to the detriment of the
erop during critical times in its growth like
the flowering and fruiting phases,

Fungus Diseases

Leaving aside assurcd moisture for the
crop, there is at present a definite limit to
the application of quick-acting nitrogenous
fertilisers under Indian conditions even at
low levels, for many of the cereal crops
succumb to fungus diseases which are highli)y
destructive when excessive inorganic nitro-
gen i applied to the soil.  Somec of the
major crops, like paddy and wheat, have
weak straws, and the crops lodge when
there is very good vegetative growth. If
such lodging takes place before flowering.
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the damage to production is considerable.
Attempts at inducing in the local paddies
some of the desirable qualities of the Japa-
nese and Chinese varicties have been made
for over 20 years, but no significant practi-
cal results bhave tollowed, though a foew
cultures are now available. It will take
many years before we can evolve vareties
suited for the different agro-climatic condi-
tions in India which can beneficially absorb
larger dozes ol nitrogen,

“Bad Masters”

Fertilisers are no doubt good servants,
but bad masters. Too much is expected
of them, and the result is disappointing.
The weather is blamed. but very few pause
to consider whether some of the current
prograrumes are not sclf-stultifving in  their
cffeet, thereby resulting in stagnation after
an initial rise. In our anxiety to quicken
agriculture, the full biological and other im-
plications of the methods used have not
been kept in view, How can we supply con-
centrated nitrogen to plants without promeo-
ting transpiration, moisture depletion, and
sometimes  disaster if there is no
adequate  moisture in  the s0il?  How
can we  apply large quantitics of fer-
tiliscrs  without  organic  amcliorators,
and not  inhibit life in  the soil on
which soil fertility depends? How can we
continuce to grow plants with potential for
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higher yield which would deplete moisture
and the nutrients in the soil without adding
these growth factors? How can we destroy
the pests of crops without at the same time
destroving beneficial creatures and organ-
isms? How can we have irrigation without
proper drainage, and not produce water-
logged conditions and increase of salinity
and alkalinity? There is room to think that
stagnation is not entirely related to adverse
weather conditions,

Higher agricultural production can be
assured through sound approaches, but not
shorteuts in defiance of nature. We have
now u method by which we can raise crop
vields to double of what they were in the
base vcar on a par with what obtained in
the last century when weather conditions
were not very different. But we have to
take vigorous steps to produce the organic
manures—ocomposts and green manures——
from within the cultivated areas. This can
be done without aflecting the crops on 90
per cent of the cultivated areas in  the
country within two to four years. The
metheds are simple and inexpensive. We
can raise the tempo of manuring all over the
country, and restore soil fertility to old
levels, and also improve upon fonmer crop
vields still further m the light of the pre-
sent-dav advance in plant nutrition, plant
breeding, and plant protection. But a
correct lead is required.

PREVENTIVE MAINTENANCE

The Winter 1964 issue of PRODUCTIVITY <ontains a number of articles, by
experts, on the vital role of preventive maintenance in industry, and the factors

invelved in achieving good maintenance.

Price Rupees Three
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Creation of

Management Consultant
New Dealhi

Productivity Consciousness

In discussing the creation of
consciousness of  productivity  in
India, and the ~various factors
which influence it, the author has
paid a tribute to the vital role which
the National Productivity Council
has been playing in spreading cons-
ciousness of the gamut of subjects
concerning industrial productivity, He
says that, judging from NPC’s record
so far, “there appears to he ample
justification for it to expand consider-
ably its organisation.”

NCLINATION to arrive at conclusions

on the basis of impressions. instead of
tacts, is a common human failing, and if
one were to judge productivity-consciousness
in India from the number of times the word
‘productivity’ oceurs  in the speeches and
writings of leaders of different sections of
our society, onc would he tempted to infer
that we have, since Independence, become a
productivity-conscious  nation.  This, in
spite of the dedicated work of some indivi-
duals and some organisations, like the
National Productivity Council, is unfortunate-
ly, not correct.

The subject of produetivity is, by no
means, clear to all people who vociferous-
ly advocate it. In fact, if one were to ask
some of these staunch supporters of a drive
towards higher productivity, to define the
term and the means of achieving it, one is
quite likely to get an insolent stare, spring-
ing from a guilty feeling of ignorance, or a
condescending, pitying, “young-man-you-
need-experience” look, accompanied by an
advice of ecither reading some articles pub-
lished in their name or books by some well-
known author. Unfortunate, but true. To
analvse consciousness of productivity in
India, it is not only necessary to avoid
jumping to conclusions based on the pro-
nouncements of a few individuals, but alse
to define the various factors which influence
it, and then investigate the extent of their
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appreciation by the men who govemn their
behavione.

An  ncrease  in productivitv  implies
making more cfficient  use of all available
resources ( o.g., labour, machinery, material.
space) to produce as many  goods and
services as possible at the lowest cost. This
definition is quite commonly  understood.
Confusion ariscs only when we trace from
this definition, the effcet on the cfficiency of
available resources produced by the various
steps advocated to  increase productivity.
The situation. of course, becomes worse
when steps, recommended to increase the
contribution of one of the resources in
achieving higher productivity, have just the
opposite effect on another.

Limitations

It s sometimes suggested that an
increase  in productivity  will immediately
and directly result i a rise in the national
incoine.  This is not entirely correct, and
it must be admitted that productivity has
its limitations. All over Asia, and parti-
cularlv in India, a majority of the people
have an income much lower than the na-
tional average per capita. Increase in
productivity, and thereby a reduction in the
cost of consumer goods, serves to increase
the capacity of the common man to purchase
them. This increases their demand and,
provided inflation is checked, makes it possi-
ble for the industry to expand at a reason-
able rate, provide more employment and a
healthy base for a sound economy. In order
to check inflation, caused by the availability
of money not being matched by the availa-
bilitv of goods, it is necessary either to in-
crease the flow of goods by malking them
cheaper, or reduce the availability of monev
by directing the cxcess over the optimum for
keeping the prices stable, into channels other
than spending on consnmer goods——c.g.,
by encouraging small savings, or non-
industrial investments like improvement of
social services, living conditions. cte.

Economic and social welfare of the
country, based on  a socialist pattern of
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socicty, has been defined as  the goal of
national planning. It implies, on the one
hand, a fair distribution of wealth. and on
the other. a  substantial increase in  the
wealth per capita. The effect of high pro-
ductivity and the resultant lowering of costs
on the country’s economy is fully realised by
only a few, and if we have to compete
successfully in world markets, we have to
shed our mental inertia. A  coordinated
plan to promote national thinking in terms
of high productivity, ie., optimum produc-
tion at low costs, is both desirable and
necessary, so that popular public opinion
provides a &llip to industry to make
effective efforts to increase its efficiency. The
various productivity teams that have visited
the USA have stressed the strong under-
current of productivity-consciousness in the
American society, and its healthy effect on
the performance of industry. This conscious-
ness is ulso prominent in the outlock of the
Japanese.  Basically, it is believed by the
citizens of these  countries—consumers.
managers, and workers—that high rates of
production are essential for the success of
both the individual and the community, In
India, faced as we are with the problem:
of balance of payments, the importance of
fowering costs in the context of intemational
trade need hardly by emphasised.

The Covernment's policies have
profound effect on the tone of industry, and
a thorough knowledge of the complexities
of institutional and economic steps required
to effect an increase in productivity is neces-
sary in  official circles. A small national
market, monopoly of any trade, and restri-
ctive policies will, for example, stiffie new
ideas, discourage specialisation and compe-
tition, and adversely affect national produc
tivity, Take, for example, the automaobiles
industry. The limited national market for
automobiles, possibly on account of theh
cost being higher than what the average
man can afford, has prevented the setting up
of efficient ancillary units, specialising in the
production of a few components at low
costs, and thus raising the productivity and
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efficiency of the industry as a whole.
Specialisation and resultant low costs are of
particular significance in the context of ex-
port promotion. The boom in the cconomy
of Western Furope, as a result of the com-
mon market, is a prool of the bencfits of
specialisation.

The steps now Dbeing taken by the
Government of India to provide incentives
to manufacturers to boost exports should
keep this aspect in view.  Similarly, policies
regarding control and supply 0} raw
materials, and the methods of their imple-
mentation. canmot fail to affect the produc-
tivity of industries using them. Oversight
in planning the distribution of available
resources may well starve a key industry of
basic materials while leaving a surplus of it
with a non-essential industry.

In order to increase the rate of ‘capital
formation, it is necessary for the industrialist
to know that the money he has invested iu
the form of either capital or labour, will not
only give him some monetary return, but also
provide him with sufficient resources to en-
able him to plan more expansions or im-
provements, or both. Some modulations of
the policies of taxation, to provide an in-
centive to the industrialist to invest capital
in new industrics, have already been carried
out.

Effect on Production Contrel

The effect of production control on
productivity can hardly be over-emphasised.
The cffectiveness of a production control
system is. however, dependent on cxternal
factors others than the availability of raw
materials which is the usual target in the
event of failure of a company’s manufactur-
ing programme. FProduction control essen-
tially deals with the setting up of production
schedules to suit the fluctuations in demand.
Heavv fluctuations in the market result in
the alteration of schedules. and with over-
heads being constant, frequent reductions in
outturn will increase the cost of products.
Stability of the market is directly related to

IROBUCTIVITY CONSCIOUSNESS

production scheduling. production control,
costs, and productivity.

At present there appears to be no clear
policy regarding the workers” share of the
benefits of higher productivity, Inercase in
productivity results in a higher  monetary
return to the emplover, ;mf[ it is open to
them to share it with workers through higher
wages and with consumers through better
quality and/or lower prices. A study of
statements made on this subject by lcaders
of various sections of socicty will show
confused and conflicting approaches on this
vital issue. There is a lot to commend the
approach that benefits of high productivity,
in the interest of the national ceonomy.
should go more towards lowering  prices
than gains to the individual worker or
management. This, however, must he done
witheut unduly sacrificing monetary henefits
to the worker.

We are, at present. it the throes of
industrialisation, and even though there is
no doubt that, given time and opportunity,
the Indian engineers will rise to the ocea-
sion and match the performance of engi-
neers anywhere in the world, they are at
present faced with the necessity of increas-
ing productivity at a rate much faster than
that attained in the past by those countries
which are at present technolozically  and
economically highly developed. It would
Lbe a folly not to make use of the techno-
logical advances made by other countries
in the most economical manuer. This should
not and must not necessarily mean follow-
ing the path of least resistance. and im-
porting costly equipment on a large scale.
The know-how, however. should be gained
preferably by sending carcfullv and impar-
tially selected experienced engineers to
study specific subjects. In order to cnable
them to get full benefits from these visits,
the trainees must get enough facilities to
meet, if necessary, persons of their own
rank and statvs on equal social terms. Send-
ing a senior exceutive for training in manage-
ment with resources equivalent o the emo-
luments of an artisan in the host countries,
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is not likelv to be very beneficial tor obvions
reasons.

Although industrial police is only a
part of national economic policy, which is
governed by various other fuctors. a number
of facilitivs offcred by the Government to
industry strongly suggest that the national
policy-makers are well aware that any mouey
saved by the national cxchequer at the cost
of productivity of the industry would be
unwise economy inasmuch as it will defeat
the very purpose of the efforts that are con-
currentl being  taken to inereasc the
national wealth,

The Sccond and Third Five-Year Plans
have. with their emphasis on industrialisa-
tion, evoked some consciousness at least in
general terms, of the necessity of increasing
productivity in managerial ranks. The vari-
ous factors which affect the level of pro-
ductivity arc, however, neither properly
understood nor appreciated, particularly in
relatively small industrial units which, com-
bined, represent a fairly large portion uf
the country’s industrial potential. Under-
lining many decisions of the managements
of these small concerns, adversely affecting
their productivity, is 2 shortsighted  policy
of only taking such actions as will give an
immediate rotarn or result in a saving of
cxpenditure in the near future,  This policy
may not, of course, be deliberate, but pure-
Iy on account of ignorance of the proprictor
or his son who is not technically trained, but
may still be the General Manager of the
firm.

Consideration of the question of
productivity generally focusses attention on
the factors affecting the productivity of
labour, and this is partly on account of con-
fusion between production’ and ‘procuc-
tivity,  The common employer feels that
there is nothing which he can do about his
machinery and plant or other equipment.
but the only way he can improve his ‘pro-
ductivity’ is through labour. The distine-
tion beétween the concept of ‘production’
which implies outturn at any cost and “high
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productivity’ which results from the oph-
mum  utilisation of the available resourecs
and takes into account various factors like
quality control. human fatigue, ete.. is not
always clear to him.

The effect of quality of products on
national productivity is also not sufficiently
appreciated by managements. The man-
facturer is tempted to produce anything.

...Experience shows that a
suitably trained and healthy
Indian artisan is in no way less
efficient than an American or
European workman...

Due importance, unfortunately,
is not always given to
possession by the managers

of a thorough knowledge of
human relations, particularly
emotions and psychology,
displayed by the workers,

individually and collectively...
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anyhow, because he knows it will scll and
scll at a profit.  When it means the manu-
facture of components for assemblies which
will be made by another concern, loss of
capacity results because the end product
may have to be held up if the fault in the
component is detected hefore assembly, or
worse still, the almost completed product
may have to he disassemblelﬁ if the defec-
tive part has found its way into the
assembly,

Productivity is also affected by work
simplification (reduction in the variety of

PRODUCTIVITY CONSCIOUSNESS

manufacture) and standardisation (covering
procedures and methods of manufacturing
and testing). The Indian Standards Insti-
tution is striving to introduce standardisa-
tion in various ficlds of industry, but a more
vigorous adoption of the standards by the
industry than is at present apparent, will
be necessary.

The National Productivity Council is
miking great efforts through the various
Local Productivity Councils to spread con-
sciousness of work study and other produc-
tivity techniques. Ot late, it has gone into

A surcey of 244 companics

certificates, and costly silverware.

pany-employee  relationships,  and

employee morale.

How U.S. Firms Recognise
Employee Service

on sercice-award  programmes,  says
Administrative Management, showed that an
have a policy for recognising an employee’s years of scrvice wit

Conducted by the Adwministrative Management Society, the sureey
showed that 49.8 per cent begin to honour employees at the
period.  Forty-four firms, or 1S.03 per cent, start at 10 years,
mdicated that they recognise length of sercice at two years, 15 years, or 20
years. It further recealed that the scervice pin is the most poptlar type of
token given to employees for years of sercice. Sixty-one firms, or 23 per cent,
reported that they use this as a service award., Forty-five or 18.44 per cent,
give some other type of jewcllery: 1147 per cent present a wide variety of
awards, including watches, US Savings Bonds, cash bonuses, shares of
engiaved plaques, pen and pencil scts, desk plates, luggage wallets,

Quite a few fums reported that they hate employee-service clubs for
workers with 23 or more years of screice.
annual employee-recognition luncheons are sponsored by the company. Some
companics distribute sercice recognitions at the annual Christmas party, and
others present awards on the employee's anniversary date. In half of the
companies, awards are presented by the company president or a top executive.
Respondents feel that sercice awards are helpful in maintaining strong
that these award programmes add to

impressive total o;_: 91.4 per cent
the company.

first five-year
while others

stock,
gift

In this case, annual banquets or

com-
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the fields of Ergonomics and Opcrations
Research,  Greater  emphasis,  however,
should be placed on the appreciation of
work study by the small-scale producer than
the big producers who, in any case, can
afford the services of specialised personnel
in this ficld.

One  hears  of many  managements
ammouncing welfare schemes, and adoption
of enlightened policies based on principles
of ‘scientific management’—-and simultane-
ously, of course, the resultant increase in
outturn is expected from the worker. These
pronouncements. if their follow-up is not
accompanicd by an iutelligent appreciation
of the workers psychology and his environ-
ment. aud also by au honest desire to create
such physical and mental conditions for
work as will enable the worker to give of
his best. without cocrcion, will only be inter-
preted by the workers, perhaps with a little
justification, as a crude effort by the
employver to increase his outturn at less cost
to himself. Due importance, unfortunately.
is mot always given to possession by the
managers of a thorough knowledge of human
relations, particularly emotions and psycho-
logy displayed by the workers, individually
and collectively,” and organisational ability
which. besides other things, must cnable
the executive to locate ‘trouble spots’ in
time.

Simplified Procedures Needed

One frequently comes across invidious
comparisons between  the productivity of
workers in India and highly developed
countries.  Expericnce has shown that a
suitably trained and healthy Indian artisan
is in no way less efficient than an American
or Furopean workman. The health and
physique of an average worker, however,
put him at a disadvantage.

Confusion that is gencrally found at
all levels regarding the duties and respoosi-
bilities of various individuals, is another
major canse of low productivity of Indian
industrv.  There seems to be a general ten-
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dency to transfer responsibility to  thosc
below, particularly from administrative ranks
to the supervisory cadre, without delegating
authority, While it is not denied that mat-
ters which are common to the entire factory
or even serious disciplinary action should be
dealt with by the top management, there
appears to be a lot of scope for delegation
of authority in a large number of other
Cases.

The nced to simplify procedures in the
interest of producticity has not received the
recognition that it descrees. Systems of ac-
counting, which are “a good servant but a
bad master.” are perhaps the greatest retar-
ders of productivity in all institutions, public
or private. Mature views of technical and
perhaps an incompetent and inexperienced
accounting clerk, and their bona fide cfforts
to step up efficiency are frequently, and un-
reasonably, sought to be measured in terms
of an immediate return in rupees and paise.
Time, energy, and paper are wasted in ap
effort by the exccutive to prove to his
counterpart in the Accounts Department that
expenditure on an item, on which he alone
mav be competent to pass a technical opi-
nion, is necessary, This is a national waste.
Besides, it is necessary to build up the
morale and confidence of the executive that
his technical decisions, taken in the best
interest of work, will be respected as such,
and that he does not have to fear harass-
ment at a later stage tor a justifiable deci-
sion. Strict action should be taken against
anvone who uses public funds for personal
advancement, but the taking up with res-
ponsible people for bona fide errors whicl
are inevitable when the pace of working is
fast, as is the case in our own developing
economy, will result in loss of initiative, and
should be condemned.

In most factorics, supervisors { maistries.
chargemen, and foremen) have, in  almost
all cases, no training, and in many cases, no
aptitade to deal with the human relation
problems on the shopfioor. Even minor pro-
blems are transferred from their shoulders
to those of their superiors, and ultimately
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day-to-day difficulties  or doubts, which
should have been scttled in the spirit of
understanding on the shopfloor, get exag-
gerated and become issues of dispute be-
tween top manacement and labour repre-
sentatives.  Their lack of confidence is duc
partly to lack of education and training, and
partly to absence of mutual faith between
the members of the community. The mana-
ger would perhaps like the foreman to com-
municate all his actions in writing, so that
in case anything goes wrong, he can pin

RODUCTIVITY CONSCIOUSNESS

daily task. The spirit of fiery nationalism in
which every person gives of his best. did
cxhibit itself for a while after the Chinese
aggression, but unless it becomes a normal
part of industrial life, with, of course, the
workers assured of their legitimate share in
the Gains of Productivity, it mav not be
possible to raise  produetivity ~ i any
substantial measure.

Unionism has been steadily growing.
and has been responsible for some manage-

...In India...it is essential to give urgent attention to better

utilisation of all existing equipments and available raw

materials... Concentration of ideas and efforts should be

on output per machine rather than on

responsibility on the foreman.  This attitude
generally travels down the line. The im-
portance of steps to eliminate this state of
affairs Is selt-apparent.

Some  curious  phenomena  in the
psychology of workers have been noticed
after Independence.  In a democracy based
on adult suffrage, some of the developments
in worker psychology were only natural, and
would have oceurred anywheré.  The demo-
cratic constitution of our country rightly re-
cogniscs  certain  fundamental rights of
workers. But there have to be correspond-
ing obligations. Fortunately, some Jlabour
leaders are meeting the challenge, and are
trving to infuse into the workers a sense of
responsibility in the performance of  their

output per man...

ments treating the worker as a social being
in his working period, and also in ensuring
his satisfaction in this all-important aspect of
his life. More satisfactory vesults c¢an be
achicved, if trade union organisations take
steps to train labour representatives in the
ficld of productivity. I understand that
unions as well as NPC are doing something
in this direction,

Participation of organiscd labour in the
drive towards higher productivity can be
written off if we canmot organise a proper
exchange of ideas between managements and
labour unions. The next few vears are cru-
cial for industrial development, and it is
necessary for both managements and unions
to realise their responsibility towards the
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country, It is also essential for manage-
ments and unions to build up a sound moral
code for themselves, if the maximum benefit
from frec collective bargaining has to be
achieved.

In  India, where labour costs are
relatively low in comparison to those of
materials and equipment, it is essential to
give urgent attention to better utilisation of
all existing equipment and available raw
materials. It is not only economical but,
from a human angle, also appropriate that
concentration of ideas and efforts should be
on output per machine rather than output
per man. In view of our limited resonrces
of capital, and the high cost, and that too
in foreign exchange, of most of the equip-
ment required for heavy industries, the ques-
tion of technical innovation assumes special
significance.

Technological Progress

Improvement in technology lowers cost,
increasing the purchasing power of the com-
mon man, enhances international trade, and
hoth these combined, increase the employ-
ment potential, which, if utilised economic-
allv to produce goods cheaply, stimulates
this cycle of increasing the national wealth.
The mnear absence of unemployment in
Japan, for example, is on account of the
tremendous technological progress that the
country has made, and the inroads made by
the Japanese industry into international
markets as a result of their ability to pro-
duce cheap goods, Lowering costs in any
one industry has also a healthy influence on
others connected with it. For example, a
substantial lowering in cement prices will
immediately promote increased building
activity, and provide more cmployment.
There is a very strong case for urgent tech-
nological advancements in basic industries.
like cement. steel. and fuel to provide a
fillip to all other industries to expand and
increase emplovment.

Development of new ideas is affected
by the receptiveness of both the manage-
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ment and the workers. An impatient mana-
ger with an exalted sense of ego is likely
to turn down even good suggestions, while
ideas which will retain or reposition unskill-
ed workers, with resultant increase in their
contribution to productivity without increas-
ing costs, are frequently unpopular with him
in spite of their merits. The responsibility
of encouraging innovation is. of course.
entirely that of the executive. He not only
has to develop the moral courage of giving
uninhibited credit where it is due, but also
has to devise wavs of providing an incen-

tive to the staff to offer suggestions for
technical improvement.
Innovations may affect cmployment

prospects as a whole. While it is possible
to a degree to deal with this problem at
local levels, by providing more workload
for the men who are rendered surplus as ‘a
result of improvements, it is also necessary
to define a national policy with regard to
the workers directly concerned, on the one
hand, and the effect on employment poten-
tial, on the other, Tt is necessary to con-
vince labour that any technical innovation
will not result in any loss of employment or
emoluments of the existing emplovees, parti-
cularly when large-scale changes are intro-
duced in undertakings using specialised
processes. ¢.g., steel industry.  Organised
labonr is sensitive to job security and em-
ployment opportunities, and snitable provi-
sion of jobs or retraining for other trades
hefore the innovations are introduced, will
undoubtedly promote industrial peace and
productivity. The surplus. of course. might
also be absorbed in vet another manner. e
by reducing hours of work. This will be
possible, as it has been in America, only
when production reaches a stage of suffici-
ency in national and international markets,

In order to promote technical
innovations, it is necessary to build up
organisations for research and exchange of
facts. Tt is also necessary to encourage in-
troducing simple procedures for their re-
cognition. Many inventors are discouraged
on account of the long red-tape between
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their invention and their recognition and
utilisation in industry. Similarly, technical
literature has to be encouraged, and it would
even be beneficial if the Government pur-
chased all technical literature covering any
field of original research. Often dogmas,
and sometimes jealousy, prevent recognition
of inventions and technical literature by
those in authority.

Technical innovation in India, at least
for the present, should not bring about auto-
mation except in heavy industries. With
the extent of unemployment at present. it
would not be desirable, and in most in-
dustries on account of labour being cheap.
it would also not he economical.

Besides  developing heavy  industries,
encouragement  must  simultaneously  be
given to the development of simple, inex-
pensive gadgets, which we should be able
to give to people for doing something usefn!
in  order to increase national wealth.
Facilities for the development of these
innovations are available,

PRODUCTIVITY CONSCIOUSNESS

The  consciousness  of  productivity
appears at present to be limited only to the
engineering industry, and there is urgent
need to emphasise its importance in non-
industrial fields like agriculture and soeial
services. Even in the field of transport.
vitally important in our developing economy,
serious efforts to increase productivity ap-
pear to have been made only by the Indian
Railways, who have introduced a system of
payment by results in their manutacturing
and repair workshops, and are developing
schemes to extend it to other departments
of Railwav working.

The National Productivity Council has
been playing a vital role in spreading con-
sciousness of the gamut of subjects concern-
ing productivity in industry. Thev have
set up Local Productivity Councils; they
have been arranging traiming programmes,
giving advice to the finns w%o would seek
it. sending personnel abroad. and producing
an excellent journal containing the latest
thoughts on productivity. These are only

If not, please write to

National Productivity Council
38 Golf Links, New Delhi-3

Have you renewed
your subscription of
“PRODUCTIVITY”?
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some of the directions in which NPC has
been working assiduously to awaken the
consciousness of this vital subject in the
minds of men engaged in industry; and
judging from its record, there appears to be
ample justification for it to expand
considerably its organisation.

Higher productivity, though essential
for economic and social progress, has its
limitations, and it will be incorrect to treat
it as the panacea for all the evils of our
cconomic and social systems. Higher pro-
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ductivity only provides one of the means to
economic and social progress, in the first
instance, to the workers and the manage-
ment in the industry, and then to the com-
munity at large. In the long run, there can
he a number of other factors, but there is
no doubt that rapid progress towards our
cherished goal of a socialist and economi-
cally healthy society will certainly need a
greater national consciousness, than is at
present apparent, not only of the need for
higher productivity, but also of the means
of achieving it.

the northern river basins.

fall and consequent poor recharge.

and exploration.
in Gujarat, if there is one.

deserves serious consideration.”

Making Deserts Bloom

Welcoming the constitution of a Central Desert Development Board for
reclaiming desert and semi-arid tracts in Rajasthan, Gujarat, and Punjab as a
step in the right direction, THE HINDU, in an editorial (July 17, 1966), says:

“Agriculture being a State subject, the Board can make i definite impact
only if State Governments cooperate wholeheartedly in the review and coordi-
nation of their activities by the Board in this venture,
a2 net addition to the cultivated acreage with the creation in the process of a
viable green beli to contain the extension of aridity in the region lying between

“The task is not, however, simple,
that it represents maximum erosion with the least rainfall.
cover makes it a sieve through which rain water erodes away its surface materials.
Its groundwater resources may be large, but not perennial because of poor rain-
The Sahara is an exception in so far as it
contains beneath its surface the world’s single, mest enormous reservoir of spark-
ling fresh water, with some subterranean pools running as much as 4000 feet
deep. Egypt has, besides, the vast Qattara Depression..,

“India’s ambitions have to be humbler,
experience to the Indian scene where it is appropriate. The task of reclamation
will also he facilitated by using the waters of the inter-State rivers effectively.
The Rajasthan Canal bids fair te make a big contribution, while the Narmada
project may also be helpful in changing some paris of arid Gujarat... The Board
will have to begin by stabilising sand with oil to enable the area to withstand
wind velocities of more than 60 to 70 miles per hour.
with a hydrological survey to locate subsoil water through isomagnetic mapping
If the Board can afford the expense, ii may search for a Qattara
That will be the next step. The lake so formed can
precipitate rain clouds and attract the monsoon more towards the coast from the
sea than now, tempering the urban air rendered hot by industrial chimneys.
Within the limits of financial and technical feasibility, a project of this sert

That way there can be

Every desert is a paradox in the sense
Lack of vegetative

though it c¢an apply Egyptian

This has to be combined
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Of This & That

... When the history of our age is written, I think it will record three
profoundly important technological developments: nuclear power, which
tremendously increases the amount of “energy” available to do the world’s
work; automation, which greatly increases man’s ability to use “tools™; and
computers, which multiply man’s ability to do “mental” work. Some believe
that the computer will bring the greatest henefit to man...— RALPH J.
CORDINER (former Chairman of the Board, General Electric Company).

“...As far as achicving amorous, intcllectual, or business intimacy
with your fellows., it would be chieaper and simpler to hire a hotel room, turn
up the radio, and turn down the lights. vice all your guests a bottle and «
aluss. and have a long, reciving nap...” ALAN BRIEN (in New Statesman..

“..A small business will find that housekeeping plavs an important
part in promoting the safety and welfare of the emplovees, protecting the
product from soilage and similar damage, and preventing fires. The time that
is spent in housekeeping should not be considered as time lost from the job.,
Rather, it is an important part of each employee’s job and responsibility ..,
Management has a most important responsibility in establishing the setting
for housekeeping. .. (it} should provide employees with cleaning compounds,
clothes, or other cleaning devices as mav be required for the work that is
being done...” (extract from Bulletin No. 24, published by the New York
Insurance Conference on Occupational Safety).

. Just as the machines designed by Richard  Arkwright end  others
created the industrial revolution and completely altered the old agricultural
socicty .. new machines are going to transform the quality of our lives. \Within
fite years, we will possess the capability—if not necessarily the financial will-
inuness—to communicate with anyone. at any point on the globe. and sec
then in 3D colonr,  Already tee have computers that can talk, and in less than
a decade, they will have vocabularies of 7300 words, and be eble to act on
voice commaneds given in any language. By integrating the human nervous
system with a machine, they will cnable an ampulee o raise his arm, simply
by thinking abont it—JOHN DIEBOLD (in This Week).

... The best executive is the one who has sense enough to pick good
men to do what he wants done, and self-restraint enough to keep from
meddling with them while they do it... — THEODORE ROOSEVELT (in

Munacement Review ),

... The essence of social democracy is that the market is an unjust
and inefficient methed for regulating the economic relationships between
citizens: that it must be controlled by the intervention of state machinery
which is itself responsible to a parliament clected by universal suffrage...
{from leading article in New Statesman, dated Sept 9, 1966)
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KHETRI COPPER P ROJECT

HF. Khetri Copper Project,

set up in May 1961, envisag-
ed a minimum production of
only 10,000 tons of electrolytic
copper per year, exploiting the
Madhan Kudhan section of
Khetri hills near Singhana. In
the same month, the Westemn
Knapp Engineering Company
from San Francisco (USA) were
appointed consultants for the
project, and asked to submit
their report in three phases.
They submitted the first phase
of the report in December that
vear, and recommended a
21,000-ton per vear electrolytic
copper plant with underground
mining. The feasibility report
showed possibility of extraction
of gold and silver. The report

also envisaged further con-
Wiyl -adbwey firmatory drilling and explora-
Roads —_ . firml]
Proposed Rozd —-—— tory work to be done firmly to

establish the reserves of ore,

Khetri Copper Project

LN MISRA

General Manager, NMDC Ltd
Thunihunu (Rajasthan)

The project has passed
through many vicissitudes, primarily for
want of foreign exchange. Efforts are being
made to accelerate the project. There has
been a constant endeavour for higher pro-
ductivity. This led us, in 1964, to the use
of the Flash Smelter in place of the
Reverberatory Smel-
ter, which did not
fully utilise the smel-
ter sulphur. In the
Flash Smelter, sul-
phur in the concen-
trate burns, and the
smelter gas contains
16% to 18% of sulphur dioxide. This
can be conveniently used for the manufacture
of sulphuric acid ( H, SO, ); and there are
other economies, for the burning of sulphur
and iron produces heat and reduces the
quantity of fuel required for smelting con-
centrates. Consequently, we have taken a
decision to ‘nstal a madern Flash Smelter.

The Government has now decided
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that the smelter, refinery, etc., will

stay in the Khetri Copper Project itself and

a sulphuric acid plant of suitable capacity

?}?d a fertiliser plant will also be instalied
ere,

The Khetri copper belt is about 64 km
long. The present mining operations
are confined only to the Madhan Kud-
han hills about 4 kms in length. A total
of 52,000,000 tons ore, averaging 1% copper,
has been proved in this section. An addi-
tional 60,000,000 tons ore is probable.
While the Khetri Copper Project is concen-
trating on the Madhan Kudhan hills, the
Indian Bureau of Mines have been conduct-

KHETRI COPFPER PROJECT

situation and advised to our advantage not
to worry for a deep mine right now.
We should go only to about 1200 feet
underground, and, if necessary, supplement
it either by opencast or selective mining
values above the valley level. Exploratory
work for deeper levels can continue while
the mine is in production. Since this meant
gain in time, the Government of India ac-
cepted this advice and all plans are now
made on this. This has gone a long way
towards solving the deadlock.

Another milestone covered in 1965 has
been the timely arrival of the French.
USAID wanted more exploratory work to be

There is a national stake in the productivity of copper, as the shortage of

this strategic metal very adversely affects not only the defence industries, but
also the electrical industry, so vital to economic growth, Suitable copper was
located in the hills of Rajasthan, but exploitation by private parties proved un-
profitable because the ore contains only about 1 per cent copper—a little more
or less; and this renders it uneconomie, unless exploited on a large scale with
substantial capiial equipment. The private sector did not, therefore, take it up
even though good exploration work was done by the Indian Bureau of Mines,
the Geological Survey of India, and others, The Government of India, there-
fore, decided to invest its own money, because of the vital significance of copper
to the national econmomy. Thus took shape the Khetri Copper Project in 1961
for the production of electro-eleciric copper under the auspices of the National
Minerals Development Corporation. In two appendices, the author has given the
historical background of Khetri as also the general background, historical and
technical, about copper in general.

ing exploratory and development operations
to investizate copper available in the rest of
the strip. Kolihan and Akwali hills, in the
same range, are expected to give much
richer ore, though smaller in quantity.
Mining operations are likely to be extended
through, and ore may have to be brought
by aerial ropeways or by road transport.

Towards March 1965 came Ira B,
Joralemon and his son, famous geological
mining men from America, They brought
another important milestone in our thinking,
The original plan was that the mine should
be 2500 feet deep. They surveyed the

done before they could consider aid. This
was delaying action to put up plant and
mine. The French Consortium accepted that
there is a case of going ahead with construe-
tion work side by side with any further ex-
ploration as necessary. A team of French
experts visited the site in the middle of
1985, studied the situation, and agreed to
offer aid and plant and equipment.  After
long deliberations, an interim agreement
was reached and signed, Based on this, some
preliminary offers were received in 1965 and
details discussed. Full offers are expected
to be received and orders placed at the close
of 1966, and it is expected that by 1969



From historic times the Khetri hills are renowned for copper mining. It fell
into disuse about a century ago. Because of the vital significance of copper
to the national economy, the Government of India, in 1961, launched the
Khetri Copper Project. ABOVE: A view of the hilly area where the copper
project operations are being carried out. BELOW: Service shaft in the front
has already been dug about 150 ft. deep, and production shaft at the back
about 200 ft. deep. '
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the plant to produce electrolytic copper
would be ready. The application to
USAID was withdrawn.

1965 saw another milestone covered in
the form of shaft sinking agreement with
Western Knapp Engineering of San Fran-
cisco. After trying all avenues a big decision
was taken that the work of shaft sinking is
to be done departmentally, under the advice
of WKE. The contract was signed in the
middle of 1965 and their Shaft Superinten-
dent is at the site.

The flash smelter is a process used
mostly in Finland and only one or two more
countrics. They alone have full know-how.
A contract has also been signed recently
with Messrs Outokumpu Oy of Finland, that
they will coordinate with the French to give
know-how and drawing and be responsible
for the flash smelter process.

Three Sectors

The Project has three distinct and
separate sectors: the mine, the plant, and
the township. The mine is located on the
west side of the hill towards which copper-
bearing ore dips. In the valley on the east
of the hills and away from the copper zone
are the shafts and the metal extractions
plant. On the other side of the hills further
east to the valley is located a township of
4,000 houses with all modern amenities.

The present intended operations will
mean daily 6,800 tons of ore bearing
1% copper. Ore will be crushed in a
primary crusher underground, and only
minus 6 ore will be taken out of the produc-
tion shaft.  This ore will be stored by a
conveyor system into the open yard.

For extraction of the metal, the primary
crushed ore will be taken by a series of
conveyors to the secondary crusher, Fine
crushed ore will be carried to the concen-
trator where copper will be concentrated
by froth floatation process. This concentrate
will contain 24% copper. The concentrateés
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will then be taken to the flash smelter
where they will be smelted to copper matte
which wiH contain 55% copper. Copper
matte will then move to the converter where
it will be puriied and made into blister
copper of about 99% purity. Blister copper
will be taken to an electrolytic refining unit,
where copper ingots of 99.99% purity,
required for electrical industry, will be
produced.

50, gases from the flash smelter will
pass through the waste heat boiler which
will utilise the heat and produce steam for
power generation, The gases will then be
utilised for the manufacture of sulphuric
acid. This acid will be mixed with import-
ed rock phosphate and super or triple
superphosphate will be produced. Gypsum
will be a byproduct.

The requirement of water for the
township is a million gallons per day, and
for the 21,000-ton copper plant, without
acid and fertiliser plant, 2.6 million gallons
a day. The Khetri river near the township
will have two bore-holes and three dug
wells. It will give water enough for the
tounship.  Water for the plant is to be
brought from the Kantli river basin at
Chaonra 16 to 18 miles away from the Pro-
ject. Seven tubewells from the Chaonra area
will pump water into one sump from where
it will be pumped up the hills a few
miles away into another sump. From this
sump, water will be fed by gravity to a sump
near the plant and then pumped to the plant
arca. At a later stage the town and the
plant services will be connected so that
they can form a buffer for each other.
Since all water will be from underground
tubewells, it will not require any large-
scale treatment, except chlorination.

The requirement of water for the acid
and fertiliser plant is expected to be 4
million gallons per day.  This means in-
stalling seven new tubewells in the Jodh-
pura area in the same Kantli river basin 7
to 8 miles upstream Chaonra. and three



RIGHT: A comprehensive
layout of the Khetri Copper
mine, plant, and town. BE-
LOW: A town of 4,000 houses
has been planned in the pro-
ject area. Over 350 of them
are ready, and have been

occupied.
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more tubewells
Chaonra.

between Jodhpura and

Power is taken from Bhakra Nangal
through the Rajasthan State Electricity
Board in the construction stage.  \When
the main opcrations start, the power need
of 25 KW will come through a grid system
from Bhakra Nangal on the one side, and
Chambal on the other. This will ensure
continuity of operations. The two present
diesel generators of 1000 kW capacity will
serve for emergency during construction, and
regular power house on waste heat boilers
will serve emergency during operations.

Transport Facilities

The nearcst railway station at present
is 15§ miles away. The railways are consi-
dering pulting up a meter gauge track from
Dable, when the Fertilizer Plant is installed,
to take care of the load of incoming and
outgoing materials,

Road cemmunications are also proposed
to be improved. A road between Nurnaul
and Singh:mn is on the cards. A part of
this road, in the Punjab, has already been
completed. There is a dircet bus service to
Delhi also.  Full-time telephone and tele-
graph facilities exist.

Extraction of copper, even with ores of
0.6% to 0.8% copper content, is profitable
in America, where heavy tonnages are
handled in opencast mining. In our case,
ore is not onlv lean, it is underground and
deep. Also, this copper-bearing ore is not
as rich as the copper ore in Ghatshila,
which has 2.2% to 2.3% copper. Therefore,
the mining operations at Khetri must rely
on productivity techniques for sheer success.
We have to know precisely where to mine.
Good and continued thought is being given
to the best possible exploratory and deve-
lopment work. Heavy exploratory work is
in progress, departmentally and with the
help of IBM to let the mining men know
preciscly where to go and what to dig.
Money spent on such exploratory work is a

KHIETRI COPPER PROJECT

good investment for in the

saving cost
future.

For the mining operations a production
shaft and a service shaft have already been
partly dug. The production shaft for
bringing out orc will be about 18 ft in
diameter and 1300 ft. in depth, instead of
the early ecstimated 2750 ft. whereas the
service shaft which is meant for ventilation,
services and movement of men and facilities
will be rectangular (16 ft. x 20 ft.)
and instead of the original 23C0 ft., it will
be 1230 feet deep. lLevels at intervals of
60 metres each will branch off from this
shaft,

Besides struggling to open out the
various knots, site work reeently done even
during this suspense consisted of big and
fast jobs suddenly given. On exploration
work in the past, IBAM had done 48,000
feet of drilling and 11,000 feet of develop-
ment in about six to seven years. They have
now completed more than 17,000 feet of
drilling in one vear. KCP completed about
5000 ft, of drifting and cross-cutting and
set-up a laboratory, all unprepared. Not
only copper was analysed but a laboratory
was set up to analvse nickel, sulphur, iron,
and insolubles, so that now no more
outside help is needed.

A significant work done was the starting
of shaft sinking. There were no hoists, no
ropes and no men to do the work. With
buckets made out of drums and with one
tonne compressed air hoists, in spite of
power difficulty, work on shaft sinking was
improvised without any outside help and
started in a way which some officers called
the Bania way. It is fortunate, it was start-
cd. Not only have we got two shafts 200 ft.
and 150 ft. deep concrete-lined, but while
waiting for decisions, men, who were afraid
to enter the shaft and who did not know
how to pour a bucket of concrete, have
developed the technique after fumbling for
a while and are now able to go fast with
the medium size hoists.

Also mining men did concrete-lining
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themselves and at reasonable cost. This
should change the trend of complaints
against departmental work. Years of ex-
perience in industry mean nothing unless
they are vears of action. Otherwise twenty
years experience can be nothing but one
vear’s experience repeated twenty times,
Doing work departmentally, the knowledge
and experience remains and does not get
lost. Most important, it gives a chance to
most of our men to remain permanently
with the group, who can take pride in
what they have done. The nucleus having
been trained, others can grow about them.
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Thus the achievement of 1965 has been
the crowding of so many decisions and pre-
liminary jobs so essential for the project to
go ahead and the year can be called
rightly the one that turned the corner for
the Khetri Copper Project. The suspense
has changed into hope and action.

Production of 25 M tonnes plus a
small reserve of ore is planned annually
from this mine to ensure 21,000 tonnes of
refined copper every year. What is gene-
rally not realised is that this much of pro-
duction planmed from one underground

The amino-assay of proteins and their
decomposition products has been a
long and highly skilled process. Now
automation has made this work easier.

Dr. CH Spiers, writing on “Role of
the Auto-Analyser” in the Leather Indus-
try says: “...One o;‘ the most ingeni-
ous and versatile of these systems is the
“Auto-analyzer” of the Technicon Instru-
ments Co. Ltd,, which is applicable to
the determination of virtually any ion or
material capable of colorimetric or
turbidometric estimation. The heart of
the system is a “cardiac” pumping de-
vice. This consists of a group of accu-
rately gauged plastic tubes, which are
compressei by rollers driven across
them. Thereby minute, accurately
measured volumes of the liquor under
test and of reagents, together with mix-
ing air ere pumped through coils for
mixing, heating, reaction end extraction
by solvents, and eventualhl; through a
colorimeter. Where complicated mix-

Automating Analytical Processes

tures are involved, the components can
be separated automatically by chromato-
graphy. The method is applicable to
gases, solutions, powders and homo-
genised suspensions of tissues, Deter-
minations, according to their nature,
can take a few minutes upwards. One
unit, for example, can carry out 10U
calcium and phosphorus determinations
per day with little attention, and the
results are recorded. ’

“Auto-analyzers” are being utilised
increasingly in this country and abroad
where large number of routine tests are
necessary, e.g.. in the analysis of ferti-
lisers, soils, water supplies, effuents,
blood, urine, and so forth. Their costs
are high—in the thousends of pounds
range—but they very soon pay for
themselves in the saving of labour,
glassware, chemicals, and time. In the
medical world they enable huge amounts
of data to be accumulated for processing
and study.”
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metal mine will make the mine at Khetri
one of the largest ot its type in the world.
Only threz underground mines in the
United States had a production greater
than that planned for Khetri. Two of these
mines used the caving method applicable
only to large uniform ore bodies that lend
themselves to this bulk method of mining.
The selective mining is not essential, The
third mine has an ore body of nearly hori-
zontal vein having a great lateral extent,
lending itself to easier mining methods
more closely resembling those used in large
tonnage cocal mines.

No wonder the American consultant
on shaft sinking places Khetri mine among
the world’s largest underground metal
mings.  In this country also no under-
ground metal or coal mine produces this

heavy quantity. Opencast mines could
not be compared.
To supplement underground metal

mine, efforts are being made to sce if ore
left by ancient miners above valley level

... Khetri might prove

to be an excellent investment in
the industrial development

of Rajasthan. The work on the
project in and around Khetri

and Singhana has changed the very
look of the land. Here it is

that productivity and prosperity

go together...

KHETRI COPPER PROJECT

can help, The waste to ore ratio even in
this upper valley level is likely to be so
great that opencast mining would not be
economical. Therefore, even in this case
selective underground mining is essential.
Suitable development in 2/3 levels above
the valley are being made so that ore
mined in this area can be brought near
the production shaft by an independent
arrangement, This may help starting pro-
duction of a line of concentrator even be-
fore the whole plant goes into production.
Concentrate so received can be smelted
within the country ar even exported out-
side to get copper.

Another important point for consi-
deration is that the world average of cop-
per ore is 1.5% copper. Copper industry
in India is already working with 22%
copper n ore.  Khetri planned to make
copper with 1% copper in ore and is even
thinking of going to 0.8% for better con-
servation of minerals, With an under-
ground ore body lower in grade than the
world’s average for copper ore, combined
with the fact that selective stoping methods
must be used, it is no wonder the case of
Khetri Copper Project went by default,
and only the war-like conditions have put
us in the forefront. Where natural re-
sources are not very rich, where caution
is pgreater than action, know-how not
available indigenously for a job being done
first time, the combination leads only from
one problem to another. Together with the
shortage of foreign exchange the project
suffered from a large number of long vis-
sicitudes and was delayed. The year 1965,
however, seems to have brought most of
the decisions and we have really turned the
corner.

The decision by American experts to
have the first phase of mining only 1300 ft.
deep and the financial aid and know-how
promised and assured by the French, com-
bined with our own intentions and determi-
nations to go ahead have opened out all
the knots and solved the teething troubles.
The work, now planned to complete the
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project so important to the future economy
of India, and to have it in operation by
1969, is definitely an uphill task but the
all-round determination with which the
work is being taken in hand now will surely
speed up matters,

It may not be forgotten that out of
sheer necessity this work has to be done,
and the struggle holds out promise of a
great reward. According to consultants
and geological experts, not only the pre-
sent 4 km strike of Khetri Copper Project
may immediately be giving one of the big-
gest mines and copper complex but, situat-
ed as it is in the long spread of 60/70
km ancient working, it may also be
laying the foundation stone of one of the
world’s largest mining and wmetallurgical
complexes.

Possiblities of extraction of gold and
silver also are on the cards. At a later stage
it will be seen whether cobalt, nickel and
selenium can be extracted to make the
project more and more profitable.

Even from a broader point of view,
Khetri might prove to be an excellent invest-
ment  in  the industrial development of
Rajasthan. Even now work on the project
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in and around Khetri and Singhana has
changed the very look of the land. Here it
is that Productivity and Prosperity go
together.

APPENDIX I

Copper—Its History & Technique: History
tells us that the Bronze Age followed the
Stone Age. Thus copper might have been the
first metal known to, and used by, man, say,
more than 10,000 years ago. Copper weapons
7.000 years old have been found in Egypt.
The Mohanjo-Dare and Harappa excavations
have revealed that copper was known to us
as far back as 4,000 years, Kautilya, in his
Artha Shashtra (B.C. 300), mentions copper
mines being worked by the State. Through-
out the ages, copper has been an important
metal in the service of man,

Copper has some very special properties.
It does not rust like iron, and is more durable.
That is why it is used in ships, coins, and
vessels. In India drinking water is stored in
copper urns, and copper vessels are also used
in puja. These qualities of copper, combined
with its ornamental value and pleasant red
colour, made the Indian kings record their
grants on tamrapatras. Following the same
practice, the Sahitya Akadami even now
inscribes its honours on copper.

Copper is also a good ‘“mixer”. Tt
combines with other metals to give very
useful alloys like brass, bronze, duralumin

faulty and time-consuming.”

of a mine development board.

Importance of Safety in Mines

The results of a recent probe by Russian experts into the safety of coal
mines in India, with special reference to the safety of about 4,31,000 persons
employed in them, found “the existing regulative procedure ineffective, enforce-
ment of safety measures casual, and the manner of investigations into accidents

Their report stresses the need for thorough planning of mining ventures,
and for collaboration at the planning stage between mining engineers and
other interested parties. To ensure this, they have suggested the appointment

The experts have also recommended the appointment of a Standing
Committee of Experts to inquire into the causes of all major accidents, and
to report on the lessons to be learnt from such disasters, besides the measures
to be taken to prevent their recurrence.
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and nickel— alloys which serve the basic
needs for the development of modern ma-
chines. Its highest electrical conductivity
per unit volume, second only to silver which
is rather costly, makes it an obvious choice
in eleetrical industries. Copper is also an
important metal of war. No wonder, there-
fore, that this versatile metal has outstripped
all other metals, except iron, in world produ-
ction and industrial use,

Between 1800 and 1830, world output of
copper was comparatively small——about 1
lakh tons annually, At the turn of the cen-
tury, production increased to about 5 lakh
tons, By now, it would be about 10 times as
much——nearly 4.8 million tons.

India produces only blister copper, 8,000
to 10,000 tons a year at Ghatshila. We just
started producing electrolytic copper. During
the last few years we imported annually €0
to 65 thousand tons of copper worth Rs. 30
crores. The total consumption was expected
to increase to about 100,000 tons by the end of
the Third Plan. By the end of the Fifth Plan,
consumption may well rise to 300,000 tons.
Per capita consumption figures are significant
USA 17 lb, UK 5 b, India only 0.4 1b.

The production and import of copper in
India is shown in the table below.

KHETRI COFPPER PROJECT

America for the Chicago Parliament of
Religions. Khetri is the land of peacocks and
colour and the hills give it a natural glamour.

The Khetri hills are renowned for copper
mining from historic times. Copper was min-
ed by our ancestors here right from 2,000
years back till about a hundred years back,
when it appears to have fallen into disuse.
The leached old workings in the hills became
the hideouts for criminals: the dumps of old
slag are a standing testimony to the metal-
lurgical skills of our ancestors. Their method,
however, was strenuous and they naturally
looked only for the richer ore pockets. They
worked only in the top portions of the hills
and above valley level—nothing strange consi-
dering the rigours of their mining methods
and the difficulties of bailing water from deep-
er mines. Beautiful eye-witness accounts of
ancient mining are available ir the writings
of Captain Boileau and Col. Brooke.,

Copper was mined at Khetri during the
Maurya period, according to ancient history.
Aine-e-Akbari also talks of mines of copper
at Singhana, next door to Khetri, Copper
mining was generally stopped in 1872 by an
order of the British Governmen:, leaving pro-
bably about 2,000 years of history behind.
During 1915.18 and 1923-27 efforts made by

Year 1951 1955 1861 1962 1963, 1964/1965
(Figures in tons)

Mining of copper ore 375,000 159,000 423,000 492,000 474,000 Approxi-

mately same

Preduction of virgin as 1963.
copper 7.100 7,600 8,500 9,700 9,600 b

Import of copper and

copper alloys 30,300 17,400 55,500 65,100 69,700 "

APPENDIX 11 Khetri Thikana and during 1944-55 by Jai-

Khetri: Its History & Associations: Khetri
is located in the semi-desert tracts of the north
eastern part of Rajasthan, known as Shekhava-
ti. With lakes and green vegetation, Khetri is
like an oasis in a desert. Only about 170 km
south-west of Delhi, the hilly copper tract has
a known strike-length of about 64 km.

There is history behind Xhetri. Birbal
the famous Minister of Akbar, was born in
this area at Babai. Swami Vivekananda had
lived in Khetri. It was the ruler of Khetri,
Raja Ajit Singh, who met the foreign tour
expenses of the Swami, when he went to

pur Mining Corporation for revival of mining
activity did not bear fruit.

In spite of the earlier mining, the hills
are still full of copper below ground level and
surveys by the Indian Bureau of Mines in-
dicate copper occurring in fairly continuous
lodes at regular intervals up fo depths of
2,560 feet inclined at an angle of 70°, Hence
the decision of the Government of Indiz to
set up a plant at Khetri. Ore being lean, the
Government of India, besides finding = out
ways of producing copper, kept constant
watch  on improving the economics by
byproduet recovery.



Productivity
Trends
and Wages

R SINGH

Professor of Economics
Agra College

PRODUCTIVITY generally refers to the
ratio between the production of a
given commodity, measured by its volume,
and one or more input factors, also mea-
sured by their volume. Some interpret
the term as the ratio of output to resources
expended, and others as the overall effec-
tiveness of a productive unit, i.e., its ability
to produce more economically and effici-
ently than others. To be more lucid,
higher productivity should stand for an
improvement in the standards of perform-
ance which should be reflected in addition-
al output being obtained with the same
quantitics of inputs, resulting in the down-
ward revision of the unit cost of produc-
tion or in the qualitative improvement of
the product. In brief there should always
be a quest for optimum combinations of
inputs necessary for realising hiﬁher pro-
ductivity standards leading to higher levels
of living.

It is relevant to observe that planning
for economic growth is not to be mistaken
for increasing productivity. The role of
planning is to promote economic expan-
sion, and growth of productive capacities.
Productivity, on the other hand, concen-
trates on greater economic efficiency, ie.,
on obtaining better results from the use
of resources and capacities already deve-
loped. The gains of economic progress
represent, in the aggregate, the fruits of
economic expansion as well as economic
efficiency. In this context, productivity
and efficiency may also not be taken to
mean the same thing. Marginal produc-
tivity has reference to the state of the mar-
ket, and is only determined by the pricing
process. It is, therefore, fatal to forget the
essential distinction, and mistake an in-
crease in the efficiency of labour for an
increase in the marginal productivity of
labour. In other words, marginal produc-
tivity covers both an increase in the physi-
cal output as well as an increase in its
value, whereas the efficiency of labour re-
fers to the physical output alone.

In the context of current shortages
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and scarcities, further aggravated by a low
and halting rate of economic growth, the
present seems to be the most opportune
time for a vigorous drive in India for at.
taining higher productivity which has a
vital role to play in all “spheres of our
cconomy, be that industry or agriculture,
or any other sector of our national life. A
more  effective and efficient use at all
levels of capacities, resources, skills and
facilities already developed has to be made
all along the line. Improvements in pro-
ductivity thus become one of the prims
conditions  for breaking the circlrc)t of
poverty, and initiating and sustaining the
development process. The role of pro-
ductivity in accelerating the pace of econo-
mic development in India need not De
overemphasised. It can make a rich and
substantial contribution towards economic
progress in different sways,

Ways of Measurement

How do we measure productivity?
And what is its significance® A produc-
tivity index furnishes a valuable technique
for analysing the cross-sectional changes in
the industrial structure. It shows whether
capital and entreprencurial ability are
tending to shift from low to high produc-
tivity industries; whether high or low pro-
ductivity industries make the major contri-
bution to the total industrial output; whe-
ther inter-industrial or inter-unit differences
in productivity are of considerable dimen-
sions, and whether industries with high
capital intensity have, on the whole, higher
productivity than industries with low capi-
tal intensity. Certain facts are, however,
obvious, even without exact measurement;
for example, industries producing highly
standardised goods on a mass scale have
higher productivity than those producing
a wide variety of light-artistic and fanciful
goods of different shapes, textures, and
designs.

In fact, productivity indices are of
limited value inasmuch "as they show the
combined influences of a large number of

PRODUCTIVITY TRENDS

separate, though inter-related, factors. Pro-
ductivity ratios can be awfully misleading
if care is not taken in their interpretation.
As productivity is simply a ratio between
output and input, rising productivity does
not necessarily reflect a gain in the well-
being of the people. The productivity in-
dices may show a rise when output and
input both increase, and also when output
and input both fall. If output decreases
sharply, and employment decreases even
more  rapidly, productivity will increase.
Similarly, if output increases considerably,
and the volume of employment rises even
more abruptly, productivity would register
2 declining trend.

Both for the correct interpretation of
the productivity data and for the formula-
tion of definite, coordinated, and unified
business policies, it is essential to know
what influence do individual determinants
exercise on overall produetivity, and whe-
ther it is possible to measure statistically
the influence of each individual determi-
nant on the overall productivity. Unfor-
tunately, the factors affecting ~industrial
productivity are so numerous, complex,
and inextricably interwoven that the task
of cvaluating the influence of each indivi-
dual factor on the overall productivity of
individual units is beset with almost in-
superable difficulties. Such a large variety
of factors affect productivity that it is diffi-
cult 1o say whether increased productivity
is the result of more intensive efforts of the
workers and management, or of the appli-
cation of new technical developments and
improvements to the processes of produc-
tion, A detailed discussion of each of
these factors within the limited space avail-
able iy hardly possible.

Methods  commonly employed to
measure productivity are: (a) gross output
per manhour, (b) gross value of output per
manhour, (¢) value added by manufacture
per unit of productive capital employed,
and (d) input-output analysis.

For inter-industry comparisons, the
gross physical output per manhour is not
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practicable due to differences in the units
of measurement of physical output. The
gross value of output per manhour, though
it provides a common measure for all in-
dustries, is misleading as the proportion of
the raw materials entering into the finished
product varies greatly from industry to in-
dustry; but for the purpose of inter-plant
comparisons within an industry this is as
good a measure as physical output per
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manhour, if corrected for changes in the
pricc of the finished product. The former
refers to the ratio of total physical output
to the total manhours spent in producing
this output. This is the simplest and the
most commonly used measure of produc-
tivitv. Changes in this variable represent
changes in the output. The changes that
cannot be attributed to changes in the
physical quantity of labour may be ascribed

“..0On socialist principles, we
believe in doing less work for more pay.
On democratic principles, we have let
our people run amuck and do their
damned best not to work. On capitalist
principles, we have given ourselves the
right to mix muck with food, and to
play with the lives of poor citizens...”
These observations have been made by
Mr HP Lohia in discussing the effects of
devaluation on Indian economy in an
article published in Finance and
Commerce.

Here are a few extracts from the
article: “..There is no substitute for
hard work in any system of economics
——whether Communist, Socialist, Capi-
talist, or Gandhian, and unless we leamm
this fact of life as a nation, we are in
for more surprises...Prior to devalua-
tion, we used to import Rs. 1,400 crores
worth of goods which now, in terms of
the devalued rupee, come to Rs. 2,200
crores. The present level of exports at
Rs. 800 crores may, with some price
rises and export duties, move up to
Rs. 1,000 crores in terms of the devalu-

Effects of Devaluation

ed rupee. Who is going to be the
Santa Claus next time in bridging the
gap, unless we do something about it
ourselves?

...Our import substitution industries
appear to be in for heavy weather,
They are rejoicing at present at the re-
lease of foreign exchange for raw
materials and components, but the
cqueeze is going to be larger and worse
on these very industries the next time
when the wolf comes, and it is going to
be sooner than later. Unless the set-up
is rationalised and inefficient units clos-
ed, many fragmented units consolidated
into large viable units, a cost-conscious-
ness developed, and productivity in-
creased, the country can hardly afford
the luxury of spoon-feeding these
industries for a very long time.

... It is a continuing illusion of official
thinking that industrialisation can be
basically financed by financial institu-
tions. By and large, industrialisation
can only pick up when the fund of sav-
ings goes up, and there is more money
at hand...”
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to other effects. This measures the efficiency
with  which labour time is utilised
in the preduction process. The value of
output per manhour, already referred to,
when corrected for price changes should
give the same index as the physical output
per manhour. This measure is also known
as real productivity.

One, however, must be cautions in
making use of a single factor, viz., labour
input, as a measure of productivity, Where
and how far is it. or is it not, dependable?
The usual method of measuring producti-
vity in terms of labour input, a%though the
most convenient for various reasons, tends
to concentrate attention on the producti-
vity of the worker and to obscure the often
greater contribution of capital equipment
to productivity. In industries in which the
share of labour in total costs is small and

...Value added has an

advantage as a measure of
economic performance, but it is
not without its limitations..,
Value added as a percentage of
productive capital, in productivity
measurement, may sometimes

be found more concealing

than revealing...

FRODUCTIVITY TRENDS

the relative importance of other factors in
total costs high, the measurement of pro-
ductivity exclusively in labour units may
not lead us very far without harnessing
the other input factors. Labour productivity
unaccompanied by other related measure-
ments is not appropriate in underdeveloped
cconomies. The logical inference from the
foregoing is that in underdevelcped coun-
tries, where labour is cheap and abundant-
ly available, a change in labour producti-
vity might be misleading. For productivity
may be increased in an industry by instal-
ling capital equipment. For example, the
introduction of powerlooms in place of
handlooms in a cotton textile mill will
reduce the hours required to turn out a
given product. Increased productivity per
manhour should, therefore, be attributed
to the installation of powerlooms, and not
so much to workers’ operational efficiency.®

Value added by manufacture per unit
of productive capital emploved is another
measure known as real net output, The
net product or net output is defined as the
difference between the gross ex-factory
value of the product and the total value of
all factors entering the production cycle,
including capital servicing charges. Value
added to raw materials, when worked into
the finished product, represents the contri-
bution of the manufacturing process main-
lv. organised by capital. labour. and
management aund rewarded in  different
forms such as wages, salaries. and profits.
It is obvious. therefore, that all changes in
the value added figures should generally
he attributed both to capital and labour in
the process. In a logical sequence. it be-
comes imperative to inquire how far chan-
ges  in productivity ecan be related to
changes in the productive capital employ-
vd. The whole mass of complex data on
productive capital, and value added, need

*How about the higher skill, the higher level

of concentration, greater mental fatigue, etc.,
associated with powered machinery? Does
it not mean higher operational efficiency?—
Editor
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to be deflated by an appropriate price index
and marshalled ‘on some comparative bases
if productivity is to be measured accurately
ang scientifically.

Value added has an advantage as a
measure of economic performance, but it
is not without its limitations. Violent fluc-
tuations in the market price of output cause
value added to go up and down regardless
of the capacity at which productive resour-
ces are employed. Value added figures
may not be a too meaningful indication of
economic performance because of arbitrary
inclusion of cost items. Increase or de-
crease in the total value added cannot be
attributed to any agent of production with-
out resort to arbitrariness. Value added
as a percentage of productive capital, in
gmductivity meastirement, may sometimes

e found more concealing than revealing.
For instance, the nature of capital equip-
ment may have a more pronounced effect
on value added. An industg' that employs
a more efficient or productive capital
stock, such as oil refineries, has higher
value added, created through the process
of manufacture as contrasted with another
industry which involves the use of labour-
using and capital-saving instruments of
production.

Input-output Analysis

Input-output analysis, if insulated
against changes in price indices, can also
serve as a reliable measure of productivity,
but this method, too, suffers trom certain
drawbacks. With perpetual changes in the
techniques and pattern of production as a
result of technological advancement, the
ratio of input to output, becomes a rather
complex, if not incomprehensible category.
The volume measures of production would
not reflect changes in the degree of pro-
cess integration although such changes
would be immediately reflected in the
volume of input. For instance, if a wea-
ving mill, instead of purchasing its supplies
of yarn from a spinning mill, decides to set
up its own spinning section, its input would
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show an immediate increase while the total
output, if measured in terms of finished
product, may mnot show any appreciable
change. The input-output ratio may, there-
fore, reflect not the difference in produc-
tivity, but only the difference in the degree
of integration.

To throw the problem into bold relief
through cross-sectional analysis, an attempt
has been made here to measure, from
different angles, productivity of iron and
steel and sugar industries (See page 432).

The input-output ratio, with minor
oscillations, has been constantly declining,
touching the lowest point in 1962. The
increases in the value of output relatively
to those in the value of input-factors have
been of a much smaller magnitude than
anticipated. This makes out that heavy
industries, like iron and steel, which require
huge investments in the initial stages fail
to yield quick returns. Productivity mea-
sured by value added as a percentage of
productive capital has shown a fall. This
may again be attributed to a time-lag be-
tween the injection of capital in heavy
industries. and an increase in the value
added. The gestation period in such indus-
tries is usually very long. This probably
explains the continuously declining trend
in capital productivity during the whole
decade under study, recording the lowest
point in 1962

Judged either from the deflated value
of output per manhour or from manhours
expended per unit of production, the labour
productivity in this industry has been pro-
gressively rising since the beginning of the
period under investigation excepting one or
two minor deviations, This is probably
because the improvement in technology and
beavy cost on improved machinery both
geem to have contributed substantially to-
wards the improvement in skills of the
operatives resulting in higher productivity
especially during 1961.

The relation of value added to wages
of production-workers is most significant.
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The value added is the contribution of the
process of manufacture, and has to be shar-
ed by workers with other input-factors.
Since wages of workers constitute the lar-
gest component in gross national product,
it is really instructive to know about
the share of value added, going to produc-
tion-workers. The knowledge of wage-
value added ratios does not necessarily tell
us much about equitable distribution of
productivity-gains. The analyst must be on
his guard in reading these ratios; for a
lower ratio in an industry may not repre-
sent a relatively poor economic condition
of the work people. The main reason why
the ratio of wages to value added is lower
in capital intensive industry seems to be
explained by higher value added rather
than lower wages. This is so because

The Productivity
of Billy Rose

Billy Rose achieved fame in several
fields till he died in February 1966.
What was the secret of his productivity?

The first line he chose was shorthand,
Fven as a boy he would pay his sister,
Muriel, to read to h'm, so that he could
practise,. He won several cups and
medals, but was not satisfied. He
wanted to win the metropolitan short-
hand championship. A night before,
while skating, his right thumb was
seriously injured; and a normal man
would have taken it as an act of fate,
bui not Blly Rose. He struck a pen
through a potato, and found that by
holding it just right he could still write.
He spent most of the night practising,
and the next day went out and won
the championship.
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value added in capital intensive industries
is high. On the other hand, in labour
intensive industries higher ratio of wa%es
to value added may be due to lower value
added rather than higher wages. In most
cases it would be pretty difficult to explain
precisely what factors account for the
differential in the ratios of wages to value
added.

The statistics for 1962 confirm the view
expressed above. Wages and value added
both rise, but the rise in the latter, being
considerably higher, is able to push down
the wage-value added index. This reduc-
tion in the worker’s share in the value add-
ed does not, however, mean a proportionate
reduction in his money wage. Whatever
decline is perceptible in his real wage is
not only insignificant, but is fully accounted
for by a rise in the cost of living index.®

The input-output analysis reveals that
the input resources expended have not re-
sulted in commensurate increases of output.
There is no denying that an increasing
measure of resource utilisation has been
responsible for gradual increases in output,
but the rate of increase has been constantly
diminishing with minor deviations over the
period under observation, The rate of out-
put growth has suffered a loss of about 17
points by 1962. Trends of capital produc-
tivity do not show any definite upward or
downward movement, It may be said to
have remained nearly constant during the
entire period stepping out, of course, promi-
nently in 1953 and 1954. Both these tests
applied to measure productivity in sugar
industry amply prove that stagnant condi-
tions are prevailing over the whole range
of its activities. This seems to be due to
the rigid State control not only over the
cost of input factors, but also over the price
of output at which the white crystal sugar
has been made available to the consumer.

*Nevertheless the fall in the real wage is real.

In 1962, while the real wage in the industry
was six per cent below the 1951 level the
deflated value of output per manhour was 35
per cent higher! —Edirer



434

How much of sugar and at what price
should be produced has to be determined
by the State, influenced only remotely, if at
all, by productivity,

The productivity of labour, either
judged from the deflated value of output
per manhour or from the manhours spent
per unit of production, has considerably
increased. The contribution of labour as an
input factor towards total productivity ap-
pears to have been the largest. The up-
ward trend, both in physical and value
productivity of labour, is clearly discernible
right from 1935, with a slight sagging
tendency in some of the intervening years.

PRODUCTIVITY TRENDS

Wages as a share of value added going
to production-workers remain depressed al-
most throughout the whole period under
investigation. This is mainly due to a low
wage structure prevailing in this industry
rather than to any abnormal increase in the
value added. The sudden increase in the
workers” share in the product during 1961-
62 can be accounted for by the sizable
increases in the money wage bill a5 a conse-
quence of the Central Wage Board award.
The same award further explains the
substantial improvement in the workers
individual real earnings, overstepping
productivity-gains,

pondent of THE HINDU.

container.

operation.”

High-speed Batching Machine

“An electronic cutting and batching machine has  been designed for
use wherever the accurate high-speed division of parts or components into
pre-selected batches is required”, reports the London Engineering Corres-

The report adds: “The operation of the machine is extremely simple,
the objects to be counted being simply poured into the bowl feeder at the
top. The number required in each batch is selected on the counter number
wheels on the front panel, ranging from 1 up to 999,999. The batches are
then discharged at regular intervals down the chute at the front of the
machine into a waiting container. This container can be placed in position
by hand, operate with a conveyor, or feed a bag-making and filling machine.

“This heavy duty equipment has been specially designed with the
object of climinating the necessity for weighing, often an unsatisfactory and
inaccurate process. It can also be incorporated into an automatic packing
machine to provide a completely automatic batching and packaging process,
As before, a large quantity of the objects to be counted, such as rivets, is
tipped into the vibratory bowl feeder. They are then fed out at high speed,
counted individually, and passed into the batching drum. On reaching the
number selected, the whole batch is discharged down the chute into the

“The equipment requires only a standard mains supply for fudl
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AMONCST the various new words which

have gained popularity during the post-
war period, the most oftspoken words are
perhaps ‘Productivity” and "Cost’. Like the
Siamese twins, these two words are virtual-
ly inseparable, with the result that even if
one of them is being referred to, the in-
terence of the other, by implication, is un-
avoidable. The concept of productivity,
defined as the function of producing real
goods and services in ever-increasing quanti-
ties, through more efficient use of men,
materials, machinery and money, rests solid-
Iy on the foundation of ‘Cost’ which, for
the purposes of this paper, means total cost
of ‘all in’ cost, including selling and distri-
bution costs, if the concept of productivity
is applied to that field also. ‘Productivity,
in its ultimate analysis, does not simply
mean higher production divorced from cost,
but effective production at ultimate cost to
attain which the management of any in-
dustry are constantly posed with two ques-

You have three kinds of costs to control
and reduce-——material, labour, and
overhead.
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tions, viz., {1} How to increase ‘Productivity’
so as to reduce ‘Cost’, (2) How to reduce
‘Cost’ so as to increase ‘Productivity’.

It is obvious that the same question is
couched in two different ways, yet ‘produ-
ctivity and cost’, taken singly, possess certain
distinctive  characteristics which, under
certain given conditions, largely shape and
influence their behaviour. It is with the idea
of focussing attention on these factors in
their individual isolated capacity that the
problem, though essentially one, has beén
divided into two questions.

How to Boost Productivity

Let us, therefore, take the first question
and think out for ourselves how best the
individual components could be stirred or
stimulated to give greater productivity,
which, in effect (without any effort bein
concentrated upon reduction of cost), wou]_g
automatically bring down the cost.

1. HOW TO INCREASE ‘PRODUCYIVITY’
SO AS TO REDUCE ‘COST’:

This is essentially a  problem of
activating the individual units composing
productivity so as to yield more production.
These individual units of productivity, to
get stirred or activated to the desired degree,
however, need two bases—(a) Human, and
(b) Technological. Of these, the first being
dependent on what human nature is, is
relatively complicated and difficalt. It
claims to foster well on the soil of coopera-
tion between the two wings of production,
viz., capital and labour. The higher the
cooperation, the greater the expectancy of
productivity. In other words, constant
efforts are needed to intensify cooperation
between these two by gradual extension and
enlargement of its area and scope.  Some
of the important points of cooperation are
enumerated below :

Human Base

(i)

ment—Joint Consultation :

Labour’s Participation in Manage-
The old order

COST REDUCTION

of things has changed. Labour, which at
one time was considered to be in the same
class as any other factor of production, is no
longer denied its rightful place. Enlighten-
ed managements have given the employees
a voice in the administration of the concern
in which they work, so that they now have
a2 hand in shaping its destiny. They have
set up joint consultation committees wherein
they sit side by side with the representatives
of management, in equal numbers, to discuss
the various problems facing industry in its
day-to-day administration, These problems,
whatever their scope, and however insigni-
ficant thev might appear to be at their grcl;e
value, are important, for once they are
resolved or tackled in the right manner and
spirit, will pave the way for better under-
standing and mutual respect which will
ultimately result in greater productivity.
Although joint consultation on certaip
matters has now been introduced in many
concerns, largely through Governmental in-
tervention, vet this idea of extending this
process of joint consultation to matters
embracing all spheres of activity affecting
productivity is. slowly but surely, catching
up. It will, therefore, take some time before
it can be said to have come of age, and
reached its full stature.

(ii) Mutual Trust and Cooperation :
Joint consultation generally thrives better in
an atmosphere where mutual trust and co-
operation are the order of the day,
strengthened by agreements postulating the
maintenance of industrial truce for a
specified number of vears within which, and
at all times thereafter, not to resort to strikes,
and then to adjudication without first ex-
hausting all the means available under the
conciliation and arbitration machinery for
resolving their differences.

(iii) Type of Union: Increating such
a healthv climate. both the management and
the union have a hand. It is not a one-sided
affair, for, much depends on the industrial
relationship which, according to time, place
and conditions, will vary from industry to
industry.
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(iv} Rationalisation and Automation :
Whatever the set-up of the workers’ union,
the management should itself strive to take
the workers into its confidence, and give
them the assurance that greater productivity
through rationalisation or automation would
not be to their detriment, The manage-
ment should assure them that they would
not only not displace the workers rendered
redundant through raticnalisation or automa-
tion, but effectively deploy them on jobs
created under the company's expansion pro-
gramme, and, at the same time, have a
greater share in its resultant gains in pro-
portions to be mutnally agreed upon through
the usual channels of collective bargaining
(which have come to stay), after setting
aside a predetermined quantum of gain for
being ploughed back into the industry for
its expansion.

(v} Communication Service : For the
above purpose, effective machinery for the
proper dissemination of information to all
classes of employees, and provision of com-
munication channels, are the most urgent
needs, because, as Prof, Whitehead has right-
ly said, ©...what is feared of senior mana-
gement is nof its lack of good intentions,
but its distance”. This distance is narrowed
if the communication system has a two-way
operation whereby information to and from
the rank and file workers would reach both
ends unhampered,

(vi) Incentive Schemes : Such a healthy
atmosphere is conducive to greater produ-
ctivity which, in result, will swell the ‘take-
home-pay-packets of the workers, if they
are apprised of the overall efficiency per-
centage, and the need to increase it from the
point of view of better utilising the heavy
capital outlay or investment involved, with-
out unduly intensifying their work speed.
To dispel any doubts lurking in their minds
that an incentive scheme would lead to
their exploitation, it would be a good
idea if the shop stewards of the union are
trained in time study methods, so that they
can safeguard the interests of their collea-
gues and be of assistance to the industrial
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engineers in developing proper standards
and for fixing and/or revising standard time
as and when designs, operational methods or
processes are changed, and also when equip-
ment or machine tools different from thaose
originally used at the time of time-study are
employed.

Supply of Materials

(vit) Provision of Raw Materials,
Components, Supplies, etc: Before intro-
ducing any scheme of ‘payment by results’
the management must ensure the sustaining
of workers’ confidence in the scheme.
Satisfactory arrangements to make available
to them, at all times, the required raw
materials, components, supplies, ete., in
adequate quantities, should be made so that
the sequence of work is not broken and
uninterrupted  production  goes on as
planned, :

{viii) Plant, Equipment, etc., and Their
Maintenance : Management must not only
install modern machine tools and equipment,
but also take steps to see that the entire
plant and machinery, including the equip-
ment, are covered by a comprehensive pre-
ventive maintenance programme, whereby
normally no machine tools or equipment
would go out of order so as to cause a
serious break in the production schedule.

(ix) Training: This brings in the
post-selection question of introduction-cum-
in-plant’ training of workers of all levels,
because it is not on maintenance alone that
the useful life of a machine tool depends.
Proper handling and upkeep of machine
tools (through use of correct cutting tools
and the observance of the prescribed norms
of speeds and feeds% are equally important.
Therefore, to supplement such ‘in-plant’
training programmes (usually aided by
audio-visual methods) and to have an
assured supply of their own skilled trained
labour, some big industrial organisations
have already started their own Apprentice-
ship Training Schemes, besides the regular
“Training-within-industry’ courses and  the
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refresher classes for older employees. The
Government has also felt the need to have
skilled workers to man the machines in the
public sector undertakings, and, therefore,
passed the Apprentices Act in 1961,

(x) Working Conditions : These are
welocome signs, but there are certain matters
which, though at first sight appear to be
innocuous and having no direct bearing on
production or output, are such that they
have a much greater influence on productivity
as a whole. For example, if the manual or
mental work involved in certain jobs in a
factory is strenuous, tiresome, and fatiguing,
it will endanger not only the property of
the company, but will also result in serious
accidents involving loss of life or limbs of
the workers. The effect of this will be far-
reaching, and might have an adverse effect
on the morale of the entire work force.
Such a situation should not be allowed to
develop and managements have to be con-
scious of their obligations to provide society
with the fruits of ever-increasing productivity
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of their enterprises through the (a) employ-
ment of labour-saving devices, (b) setting
up of proper speeds, interspersed with
pauses for rest and nourishment, (¢) elimi-
nation of wasteful motion by scientific
motion studies, (b) periodical physical
check-ups, {e) efforts to control distracting
noises, and (f) supply of adequate glare-
free natural or artificial lighting at the
work places, with emphasis on the use of
protective safety appliances at all times
while on the job. Bad working conditions
are uneconomic,

Suggestion Schemes

(xi} Work Simplification and Sugges-
tion Box Schemes: For this reason, most
of the modern plants now have Suggestion
Box Schemes which are open to all
employees to make suggestions on work
simplification, improvement of working con-
ditions, or, for that matter, on anything
affecting industry either directly or indirect-
ly. Prizes for suggestions accepted by the
Suggestion Box Committee (having repre-
sentatives of both sides) are generally
awarded every month, with due publicity,
so as to enthuse other non-participating
workers to come forward in greater numbers
to encash their bright ideas.

(xii) Working Hours: It is a fallacious
belief that production will shoot wup
according to the length of the working hours,
since it has now become an established fact
that productivity is lower in industries
having longer working hours. Besides, it is
also proved that workers in factories having
shorter hours enjoy much better health, That
is why many labour unions abroad abhor
the idea of any overtime work. Further,
shorter working hours contribute towards
better utilisation of the plant and machinery
than an industry having longer work day.

(xiii) Welfare, Other Amenities, ete. :
Moere than anything else in an organisation,
it is the calibre of its officers that matters. If
the majority of the officers possess good moral
standards, the workers are assured that,
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apart from the provision of
adequate machinery for venti-
lating and redress of their
grievances, they could always
expect an upright and fair deal
at the hands of their manage-
ment,

It is also necessary to em-
phasise the importance of non-
financtal incentives, which have
high priority with the workers,
such as housing, hospitals, sani-
tation, schools, clubs, libraries,
playgrounds, places of worship,
markets, cooperative and liter-
ary societics, transport and
other liberal fringe Dbenefits in
the shape of paid holidays,
provident fund, gratuity, pen-
sions, free medical treatment,
subsidised food, milk, and can-
teen scrvices, open-air theatres,
holiday homes, and unemploy-
ment and sickness insurance.
Such gestures, through which
the human touch is visibly felt,

go to build up bonds of human
relationship so strong that they
bring down the incidence of
industrial strife, unauthorised
absenteeism, and of labour turnover within
reasonable limits, Somc¢ of the organi-
sations, where the system of ‘Exit Interviews’
is in vogue, have cut down their labour
turnover by half, and thereby saved a good
lot of their investment in training their
employees in acquiring the necessary skills.

(xiv) Manpower  Budgets, Wage
Scales, Chances of Promotion, etc.; For
efficient management, it is necessary to
prepare in advance what is called ‘man-
power budget. In such a budget, the skills
and the quantity in which they are required
are specified in as much detail as possible.
so that manpower is available without
difficulty at the desired place and time.
Based again on these skills, wage differen-
tials in keeping with the rates prevailing in
the region for each class are provided in the

Few men realise that the machines some of them operate
cost more than their homes with all their furniture,

form of scales of pay with clear-cut lines of
promotion marked against each to indicate
the positions to which workers of each cate-
gory could rise by dint of merit. In certain
organisations there are merit-rating schemes,
whereby employees are encouraged to qua-
lify themselves for higher posts.

Technological Aspects

Let us now turn to the technological
aspects. Newer and newer methods and
techniques of production are being deve-
loped every day. Their implementation in
one’s works is, however, a matter entirely
resting on the discretion of the management
who have to make a distinction between
method-changes not affecting Ilabour and
those which, though cent per cent technical,
are not without repercussions on labour.
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However, technological changes must form
an integral part of the planning and
progress of companies,

(i) Planning and Progress: Planning
takes care of manufacturing operations or
processes, with specified economic batch
quantity, routing, sequences, and also the

e of machines, equipment, tooling, class
of labour, standard time, and kind of mate-
rials required in complete detail. The deve-
lopment of Planning as a separate function,
with its ccordinates in scheduling and pro-
gress to watch whether things are going on
as planned and on time, has replaced the old
‘rule of thumb’ methods and organised them
on a scientific basis. The value of scientific
planning as an instrument of productivity
can hardly be overemphasised.

(ii) Layout of Plant, Shops and Machine
Tools: The layout of shops as well as of
machine teols must always be tailored to suit
the flow of operations/processes. This, In
other words, means that the processes or
operations dictate the pattern which the lay-
out should follow: That is, the cure for the
defects in the layouts lies in rearranging of
the shops and machine tools to bring them
in alignment with the flow charts, with pros-
pects of increase in  productivity almost
instantaneously.

(iii) Materials Hendling and Internal
Transport . Coupled with the above is the
problem of materials handling, and internal
transport. If the layout of the factory is de-
fective, materials handling and internal
transport between shops and machine tools
create bottlenccks which retard productivity.
It is estimated that internal transport and
materials handling can be as costly as 20%
to 70% of the cost of raw materials used in a
product, and even in the best of Idplanfs, this
subject provides a perennial field for inves-
tigation and research. Valuable production
hours could be saved if mechanical devices
for materials handling, like gravity chutes,
conveyor belts, forklifts, and light hand-ope-
rated cranes are provided.

(iv) Inspection: While inspection is
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necessary to keep up the reputation of one’s
product, it is the rig.idity of inspection which
may be questioned. A periodical re-assess-
ment of the stages at which inspection points
should he esta%lished is necessary, sigg by
side with a determination of the extent to
which tolerances could be relaxed without
jeopardising quality. Perhaps the application
of statistical quality control methods may
provide the answer. Inspection can also be a
very costly affair. Lack of inspection of
incoming materials can again be an equally
costly matter.

(v) Defective Work : This is the result
of bad workmanship or bad materials. While
the corrective for bad workmanship les in
training and supervision, that for bad mate-
rials is in correct specifications, correct buy-
ing, and correct inspection. In this connec-
ticn, it is worth remembering that defective
work makes effective work more costly and
incompetitive.

{vi} Substitutes : Through research it
may be possible to use substitutes for con-
ventional materials, if it could be established
that the substitute material is not only cheap,
but possesses the qualities essential to the
final output.

(vii) Design : Similarly, research into
designs might show up the way for
improvement in the construction of the
product through standardisation, to which
we now finally turn. It is the ‘be all and
end all of technological changes or
improvements.

(viii) Standardisation : Standardisation,
highly desirable from the point of view of
uniformity and inter-changeability, reduc-
tion in stocks of spares, taking of time
studies, training of workers, routing of work,
machine-loading, etc., does not necessarily
refer only to machine tools or equipment,
but also to materials, methods, cutting tools,
or for that matter to anything, however in-
significant, if through it, the resources of the
organisation could be put to more efficient
use.
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The stage is now set for us to discuss
the second question, and find out for our-
selves the avenues for economising or
reducing cost, so that productivity { with-
out any efforts being directed towards its
augmentation) would automatically rise
further.

II. HOW TO REDUCE ‘COST’ SO AS TO
INCREASE 'PRODUCTIVITY':

This is basically a  problem of
de-activating each element of cost so
as to bring about an allround cost-
slimness. To get these individual elements
of cost neutralised to the desired level, is
needed the base of a cost accounting system,
on the degree of efficiency of which depends
the expectancy of cost control. In other
words, the same vigil as is necessary on a
person prone to put on unnecessary fat is
constantly needed in respect of each ele-
ment of cost so as to save each one of them
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from accumulating excessive cost-fat. Here
is an analysis of the elements involved in
the composition of a costing system.

(i) Reporting: Reporting is as much
the life-blood of costing as it is of
journalism. The effectiveness of both the
journalistic reports and the cost report de-
pends not only on their guality, but on the
speed with which they are produced and
presented. Special reports (as distinct from
routine reports) should be sent out as
often, and with as much speed, as the
situation warrants,

Since speed is the essence of these
reports, and their aim is to pirg)omt
attention on activities likely to go off the
track, it is neither history nor accuracy down
to the paise that is needed, but such effec-
tive marshalling of facts that correct indica-
tion of current trends is visible through
them. These cost reports assume four forms
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depicting  (a) business, (b) technical,
(c) trading, and (d) financial positions.

While the ‘business position’ reports arc
about the orders received, orders outstand-
ing, invoices issued, etc., the ‘technical posi-
tion” reports deal with all technical matters
including research and development, yiclds
and the planned or standard costs. The re-
ports on ‘trading’ indicate the position of
sales, turnover, profit and loss, etc. The
‘financial position” reports are concerned
with cash forecast, working capital, ratios,
ete., for guiding the management where to
borrow, how to borrow, and at what rate
to borrow, with the pros and cons of float-
ing additional capital at that junecture, and

the possible effect such an advice will
immediately have on the entire cost
structure.

(ii) Cost Consciousness : The value of

these cost reports, different for each level
of management, increases, if cost conscious-
ness has diffused itself and permeated into
the organisation to the extent that cost re-
ports are received as helpful guides, and not
mistaken as unwanted personal criticism.
To be more effective, they are often written
in simple and easily understandable
language, and also sometimes given only the
quantitative variances as opposed to cost
variances.

Budget Control

(iii) Budgets and Standards:  The
spirit of cost-consciousness is at its best in
an organisation in which budgetary control
and standard cost systems have been im-
planted. The shops and departments arc
themselves the formulators of their own
budgets. These budgets, duly approved by
the management in relation to a given
volume of production, become the sanctions.
And any activity loitering away from the
sanction is required to be brought to the
notice of the authority concerned, so as to
enable it to tuke immediate steps to bring
it within bounds.

Similarly, under the standard cost
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system, the variances between the actuals
and the standards duly analysed are also
reported. Thus the bogey which the budget,
in conjunction with standard cost system,
wherever in vogue, creates under the cons-
tant urge, and incentives offered to ‘beat
the budget’ go to reduce cost substantially.
Where budgets and standard cost systems
are in use, the principle of exception comes
m handy while reporting cases of activities
getting out of alignment,

(iv)  Variety  Reduction Cost
reduction can be achieved through variety
reduction, if the number of varieties of a
product is responsible for adding up dispro-
portionately to its cost. On the contrary, cost
reduction is sometimes possible by diversi-
fying the activities of the industry.

{v) Waste Reduction: Cost reports
which indicate the percentage of yield
afford great scope for improvement of yields,

which, in other words, means ‘hetter
utilisation of raw materials and waste
reduction.

(vi) Waste Utilisation : As one thing

leads to another, efforts to reduce waste
might suggest alternate uses of waste, or its
disposal in a more advantageous manner.

(vii) Scrap : Similarly, segregation of
scrap into the basic raw materials from
which it is produced, would give better
return when disposed of separatelvy rather
than in one mixed lot.

(viii) Reworking: Sometimes due to
rigidity of inspection some jobs on which
certain previous operations have already
been performed are required to be dumped
on the scrap heap. Within certain limits, a
few of these would be such as could be
salvaged, reworked upon, and made fit to
undergo further operations. Upon comple-
tion they could be sold as second-grade
articles, and thereby enable a major portion
of their cost to be recovered.

Idle Machinehours

(ix) Reduction in Idle Hours: Idle
manhours and idle machinehours, as
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remarked earlier, are due to faulty planning.
The costing system can provide an analysis
of the causes for which the labour as
well as the machines had to remain
idle, leaving it open to the authority
concerned to take suitable action for
bettering sales promotion for own products,
or undertaking outside jobs to utilise spare
capacity, etc.

(x) Frequent Change-overs: Like-
wise, frequent change-overs are symptoma-
tic of bad planning, inaccurate sales forecast,
or paucity of storage accommedation.
Herein the batch quantity to be manufac-
tured normally in one run gets divided or
split, bringing in its train an immediate drop
in efficiency. The effect of all short runs
entailing setting and resetting of machines
is felt on the cost of production which goes
on swelling with every such change-over.

{xi) OQOwvertime: To meet sudden rush
of work, or to compensate for loss of
production caused by major breakdowns,
overtime working may be rcsorted to. How-
ever, except in an emergency, overtime
working is a costly luxury, and should be
positively discouraged and/or curbed.

(xii) Stores: Losses in stores due to
breakages through neﬁgent handiing,
pilferage, evaporation, shrinkage, absorp-
tion of moisture, etc., can be heavy. Each
cause of loss requires careful investigation
from the point of view of taking appropriate
measures for plugging the loopholes.

(xiii) Stores Accounting : Many
organisations insist on maintenance of
detailed records of all items of stores coming
in and going out. ABC classification of stores
cnables segregation of chicken feed items
whose bulk is more, and cost less. It should
be examined whether and to what extent
maintenance of detailed records of very low-
cost items is necessary, considering the cost
of maintaining such records,

(xiv) Accounting : The above remarks
hold good in respect of the cost accounting
service, which, it is not realised by many,
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can be equally costly. The costing depart-
ment should arways be the first to apply the
axe to its own department’s expenditure,
wherever found to be heavy as compared
to the results ensuing. Mechanical account-
ing system may be resorted to if found
advantageous from the point of view of
rendering quicker information service and
saving of staff. But if manual operations are
cheaper, efficient and quick, installation of
machines, just to give a modern touch to
the accounts department, is not advisable,

(xv) Inventory Control: Inventory
control is a safeguard against excessive
locking up of capital (including valuable
spares), with the attendant dangers of
excessive cost of handling, spoilage, obso-
Iescence, insurance, interest on borrowed
capital, price declines, etc, The non-moving
or slow-moving items of stores require
special study, to ascertain the alternate uses
to which they can be put, to relieve them
from stock. This envisages audit of the pur-
chasing departments’ policies and proce-
dures, together with revision of maximum
and minimum levels of stock-keeping and of
ordering points for replenishment ot stocks.
The system of cyclic taking of inventory has
its own merits and advantages.

(xvi) To Buy or to Make: Whether
or not a particular part should be bought or
made in one’s workshop depends on what
the cost data indicate. If they show that it
would be economical to buy from outside.
that should be done so that the ultimate cost
of production would be less to that extent.

(xvii)  Export  Promotion : The
Government of our country announces from
time to time concessions in taxes, duties, etc.,
to those who want to engage themselves in
exporting their products. The cost accoun-
tant in industry should be on the look out
for such declarations so as to advise the
managements accordingly. These conces-
sions help the industries to expand their
markets overseas, and thus not only eam the
much-needed foreign exchange, but also
reduce their cost of production by employing
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mass-production methods. In this connexion
it may be advantageous to seek colla-
boration with well-known foreign manufac-
turers, so that the technical know-how,
blueprints, designs, ete., of their products
become available to indigenous industry
without much effort, and at no extra cost,
for it eliminates the costlier “trial-and-
error methods™ period completely, and puts
the industry in a better competitive position.
Investment by foreign collaborators in the
share capital of their industry is yet another
way to seeure their full cooperation for
making rapid progress in industrialising our
country, and ¢njoying straightaway substan-
tial reduction in the cost of production by
skillful adaptation of foreign techniques.

(xviii? I'niform Cost System: The
adoption of a uniform cost system through
the good offices of the federation of each
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industry helps to prevent wasteful competi-
tion, and to work out cost data on a unitorm
basis. Inter-firm  comparison of significant
ratios and their analysis on a like-with-like
basis is thus rendered possible to spotlight
weaknesses, and to take remedial action to
improve ratio positions.

Multiple Shifts

(xix) Single Shift vs. Multiple Shifts/
New Machines vs. Old Machines etc: The
economics of running multiple shifts to
meet the peak loads arising out of sudden
increases in demand for company’s products,
as well as of the policy of replacing old
machine touls (still in good working con-
diticn} by the improved quality machine
tools capable of giving greater output, is
provided by the cost statistics which give
speeds, feeds and yields side by side with
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expenditure on each for labour, supervision,
repairs, maintenance, power, depreciation,
ete, for comparison,

{xx) Paper Work: Unnecessary paper
work also adds to the cost in its own way.
Besides, paper work, if preserved longer
than necessary, creates problems. It occu-
pics valuable floor and shelf space of the
record rooms, the cost of maintenance of
which is ever increasing in every industry.
Further, unnccessary paper work is waste-
ful of time and energy which the shop
supervisory staff should devote to
production johs.

(xxi) Supervisory and Indirect Staff :
According to Parkinson’s Law, the number
of supervisory and indirect workers, if not
kept under strict control, will, in course
of time, grow bigzer and bigger, and like
parasites, cause a big drain on the resources
of the industry. As such the ratio of super-
visory staff and indirect workers to each
direct worker provides useful information
of the extent to which these hangers-on are
to be reduced or rchabilitated. Constant
efforts by industrial engineers are, therefore,
necessary to put as many indirect workers
on their own cfficiencies as possible.  Any
reduction in the pumber of indirect staff
ecases, to a certain extent, the problem of
overheads.

(xxii) Overheads : Unscientific fixation
of overhcad recovery rates may sometimes
cause wide disparity in the cost of produc-
tion of two units. To obviate such a situa-
tion. it is necessary that the basis for reco-
very of overheads is determined in advance
in cooperation with the engineers and other
technical heads.

Coming to measurement of
productivity, there is, apart from the over-
all index of cost per unit of output, no one
particular rule. While efficiency percen-
tages of the emplovees whose work has
been measured can be taken to be a suffi-
ciently good guide in this regard, it is un-
fortunate that a disproportionately higher
importance to lahour productivity is being
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given than to the other factors of produe-
tivity which, as defined earlier, is the func-
tion of producing real goods and services
in ever-increasing quantities through more
and more cfficient use of men, material,
machinery, and money. In this context,
the following four formulae are suggested
for measurement of productivity:

1) Phvsical output per manhour.

2) Physical output per tonne of raw
material or raw materials consum-
ed. to reveal waste and scrap
reduction.

3) Physical output as a percentage of
the rated capacity of the plant, OR
the ratio of productive machine-
hours used to total productve
machine-hiours available, and

1) Physical output per rupee of
working capital employed.

In this connexion, it may be pertinent
to note that, where the ultimate product is
identical and uniform throughout, the mere
addition of all the numbers produced dur-
ing a given period of time, say, one year,
will give us the total number of units pro-
duced. This figure when divided by the
corresponding total number of manhours
will give us the physical output per
manhour.

Similarly, a ratio like physical output
per tonne of raw material or materials con-
sumed. or as a percentage of the rated
capacitv of the plant and also in_terms
of every rupee of the working capital used,
can be worked out.

In those plants where the final products
are varied, and not uniform, the physical
output can be converted into standard
hours, and the sum total of all the standard
hours discharged in the production of the
different articles will give us the total
standard hours which, if related to the total
production cost during the corresponding
period, would give us the cost per standard
hour. Alternately, these standard hours
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when divided by the actual manhours will
make available to us another equally
important guage for measuring productivity.

We should be clear in our minds as
to what we mean by actual manhours. Are
we to take into account the actual man-
hours of all the direct workers, or of the
indirect workers together, or even those of
the supervisory staff> There is a school of
thought which would prefer to have the
manhours of all the employees, irrespective
of whether they are direct, indirect, or
supervisorv, clubbzd together. and then to
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can yield useful information and pinpoint
productivity levels of each category of in-
direct staff.

Under this if the percentage would
show a downward trend, then it is a sure
sign of increase in the productivity of the

maintenance staff. But if the overall
formula~——
Productive machinehours used
% 100

Total productive machinehours available

is used, and the percentage shows higher

++.It is possible to scale down cost, and increase productivity,

through methods like simplification, standardisation, and

operational research...If we all dedicate our energies towards the

cause of improving productivity in all our activities. . .we can

usher in an era of allround prosperity for our country

find out what ratio the physical output per
such manhour twrns out to he. The ad-
herents of this school argue that after all.
all the employees, whether direct, indirect,
or supervisory, are there for attaining high-
er and higher production, and as such it
would be logical to include the manhours
of all employees while making such compu-
tations. But if the productivity or eflici-
ency of workers other than the direct
workers is desired. a formula like—-

*Total idle manhours of direct workers < 100
Total manhours of direct workers ~

*Vﬂisrepéfﬂate f(_)r each cause of idleness like
want of tools, no job, mechanical or
electrical failures, ete,

in the shortest possible time . . .

and  higher utilisation of machinehours
period by period, it is also a good proof of
increasing productivity.  Likewise, produc-
tivityy of departments like Stores. Purchas-
ing, and Safety can be worked out
advantageously,

Physical Output Per Rupee

The physical output per rmpee of
working capital is an altogether new line
of thinking. It is a departure from the
conventional way in that the concept of
productivity. which was almost invariably
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associated with the physical effort of labour,
is now being applied to capital.

In summing up, it may be mentioned
that scaling down of cost and increasing
productivity are possible through well
tried-out methods, viz., (1} simplification,
(2) standardisation, and (3) operational re-
search, and also through a variety of other
ways which elude complete enumeration
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within the ambit of this paper.

If all of us dedicate our energies to-
wards the cause of improving productivity
in all walks of our activities, in the manner
described, there is no doubt that our
combined efforts will culminate in the
ushering in of an era of allround prosperity
for our country in the shortest possible
time.
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Logon ke Sath
Kaise Nibhayen

Hindi Edition of
BUSINESS Is PEOPLE

{Richly illustrated with cartoons in three colours)

Written in a simple, imaginative, and entertaining

style, this book highlights the principles of good

liuman relations, and their significance for the progress
and prosperity of the nation

Select Opinions

* . .. anindustrial Hitopadesa . ..~ ~Pairiot, New Dethi.

“ ... A fine publication . . . " —GK CHANDIRAMANT, Adiditional Secretary. Union Ministry
of Liducation.

i ., A very useful publicativn to reach out to the staff and employees, especially those who

are not so well-versed in English , . | "—»D sup, Member ( Administration), Posts & Telegriphs
Board, New Delhi.

£

» ., educative and intcresting . . . {Indian Telepione Industries)

. will prove most helpful to hoth employees and employers in all respects . . . " [ Aisam
Producrivity Council}

Rupees 5

Place your order immediately

National Productivity Council

38 Golf Links, New Delhi-3
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Profile of an industry

He that questioneth mueh shall learn much —=Bacon

Yes, in the pursuit of knowledge to applied research and product been saying. This new research and
one has to have inquisitiveness, development work relating to pumps,  development centre is a leap forvard
It is in this spirit that Jyoti regards electric rotating machines. switchgear,  in the direction of maintaining that
the large sums of money expended awitchboards and other products, quality, in enhanring it, in enlarging
on its newly set up Research and It also carries out fundamental its very connotation. Now *Quality is
Development Centre an essential research.work in these and allied our creed’ has more meaning than
investment in knowledge. This new technological fields. ever before, You sec it reflected in
Centre at Baroda is mainly devoted Quality is our creed’ we have always  every product we make.

@) JYOT] LT

quality is our creed
JYOTI LIMITED, BARODA. Branches: New Delhi + Bombay « Calcutts » Jaipur » Secunderabad « Madras
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-THE
CHANGING

Kol weignoour 10 a sieel town.
F.zcursor of a proud tradition. It alt
rezily begar at Kulti way back W
1870. Here was the oldest successful
unit 1 India producing pig wron by
modern methods. With production
upgraded at Burnpur the blast
furnaces closed down in 1958. But
chsolescence never overtook Kulti. Its
integrated iron, steel and non-ferrous
castings foundry 15 still one of the
largest n the East—tihe spun pipe
foundry one of the best. Kult's present
consumption of pig iron exceeds
2G°, of that for the whole of
india. 1t can, in fact, take in more, g
if available i

Thus Kuiti continues 1n a career of
planned growth. Serving Burnpur.
earving other steel plants—and
india’s rathways, chemical and sugary
industries with complicated castings. {
Spinning out pipes as well by
full train loads for the projects and
utilities as no other unit does. And
Kulti today is confident of adding on
to its achievements

FAGE OF
KULTI

"Wsco
FOR REALISTIC
PLANNING AND
FULFILMENT

THE INDIAN IRON & STEEL COMPANY LIMITED ONE OF THE MARTIN BURN GROUP we.



The Standard Twenty has an extremely "-n
rigid full length chassis made of Box

Section longitudinal frames and ¢ross .

DELIVERY Vil
The Standard Twenty has a petrol power MUNHG@S
unit of 2088 c.c. with wet liners, giving

long lide, ruggedness and reliability. &MML& ]\\”@E @[md
The Standard Twenty has an [I@[I[B :K(mﬂ[[?) Fﬁﬂﬂ@%
exceptionally large floor space 9 feet

long and 5 fest wids. @[F @m]y ﬁw[p] @,IT, l}@@ﬁﬂy

JARD TWENTY

STANDARD M ONE-TON CHASSIS
] STANDARD MOTOR PRODUCTS

= GOF INDIA LTD.

Madras-2.
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Now from

DEVIDAYAL...

custom-made
copper and brass
sections

for the
electrical
industry

DT.G. 6.64

Devidayal tubes are widely
used throughout the electri-
cal industry. The many ard
varied companies they serve
touch every facet of modern
life-reflecting the growing
confidence experts in the
field place in the Devidayal
name.

And now Devidayal offer the
electrical industry another
yital service: the manufacture
Yof custom-made copper and

Wy
%

U

'S

brass sections. As the indu-
stry has so far been entirely
dependent on imports for its
supply of these essential
components, this will mean
an effective saving in foreign
exchange. Precision-made to
the highest standards of qua-
lity, Devidayal's sections can
be used for every electrical

application. Whatever your
specifications, Devidayat
have the right equipment and
jmtc’)w-how to do an excellent
job.

Devidayal were the first to
manufacture non-fertous
tubes in India. And it was
their coliaborators — Delta
Metat Company, Birmingham
and London—who pioneered
the extrusion process, now
used throughout the world.

DEVITUBE

DEVIDAYAL TUBE INDUSTRIES LIMITED
Copper & Brass Tubes « Rods » Sections

Sole setling agents:

ACOP SALES CORPCRATION, Devidayal Nagar, Bhandup, Bombay 78

~



Necessary _evil ?

Yes—and understandably. An FAO Survey reports one-third of
India’s food crops go waste.

No one likes to queue up for anything.
Teast of all for food. And yet when food
is not plentiful, restricted but equitable
distribution is the only answer. Worthy
of everybody’s support.

Basically the problem is that the nation
does not produce enough food, Worse still,
as much s a third of whatis produced rots
away before it can be consumed.

The permanent solution is to grow more
food., And growing more food has been
given top pricrity in the Fourth Plan, by
the end of which a 50% increase in {ood
production is envisaged.

But more food produced may mean more
food wasted. Unless we lower the rate
of spoilage.

Que way to prevent spoilage is to process
and preserve more food and more varieties
of food. A recent report issued by the
Food and Agriculture Organization of
the United Nations says "Practically all

the spoilage of focd that now occurs...
could be eliminated by known methods
of preservation.”

That's why the consumer packaging indus-
try must grow fast.

We at Metal Box believe that this growth
must be made to happen. Andtothis end
all our know-how in packaging. all our
research and development facilities and
our access to the mainstream of inter-
national packaging technology are at the
service of the packers.

At Metal Box we can’t grow more food.
But we certainly can help save mcre of
it. And that, you will agree, is almest
as important.

B
METAL BOX

k protective packaging

Y
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Accurately finished, unitormty streng, to any profile...

METSEC"

COLD ROLL-FORMED METAL SECTIONS

for the first time in India

You can now have readymade, pre-formed steel
sections to the profile you require. Tl Meta!
Sections now offer cold roll-formed metal sec
tions manufactured for the first time in India, tc
meet the needs of rolling stock, automohile
electrical, building, roliing shutters, furnitur.
and refrigeration among many other indiet.

Advantages of Metsec

Metsec offers many advantages that place 11 ..
and above the currentiy available ""press
formed" substitutes:

1. Light, "strong and uniform in shape and
qualily {with tolerances as close as 0.012")

2. Can be supplicd to any desir.d et 3. Has
axcellent surface finish, 4. Non-shrin. ny, non-
warping and dimensionally accurate, S Can ha
sre-fabricated for immediate use. 6, Hignily
:daptable and easy to handie,

Backed by experience and knuw-how

Ti Metal Sections is the result of effective colla-
voration between Tube !nvestments of India
Limited and Metal Seclions Limited, Birming-
ham, U. K. Every operation in its madern, well-
equipped factory in Madras incorporates the
intensive experience and the accumulated
technical know-how of the assocratse o 1 K.

Madein indiaby T| METAL SECTIONS avadi, #_dras-54

Proprietors: Tube Investments of India Ltd., Madras-1, Regd.

Users of METSEC Trade Mark

® Registered trade mark of Metal Sections Limited, Blrmingham, U.X.
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pYNAcRAET ELEVATORS AND CONVEYORS

ELECTRICALLY OPERATED
PLATFORM HOIST

BELT CONVEYOR SLAT CONYEYOR

PLATFEORM HOISTS: Six different models. Range of lift from 2.30 to 5.65 metres. Capacity
trom 255 to 1015 kgs.

DYNAVATORS: For automatic lifting of packages from oné floor to the other. Reversible
units. Available for any height upto B metres.

BELT/SLAT CONVEYORS: Can be used singly of in series—in a straight line or at an angle—
over any distance, Suitable for loose or packaged materials including bags. Discharge length
adjustable.Length frem 3to 17 metres. Driven by electric motor, diesel, petrol or kerosine engines.

DYNACRAFT MACHINE CO. PVT. LTD.

Works : Sales Office:
Juhu Lane, Andheri, Bombay 58 AS 32 Juhu Road, Bombay 54 AS
Sale Selling Agents :

TRACTORS (INDIA) LIMITED

1 Taratola Road, Garden Reach, Calcutta 24

Commerce Centre, Tardeo Road, Bombay 34 WB

42/19 Harrington Road, Madras 31 Shilpi DYN. 728




Increasing productivity over the years has
transformed National-EKCO.

It was a small pioneering company manu-
facturing the first Indian radio...and it had
only a rented workshop in a flat. Now it
has the largest radio factory in India with
the most modern equipment and many faci-
lities for the workers.

A radio a minute is the result of up-to-date
work methods... maximum efficiency of oper-

ations .. . a good product desizned s ocially
for our difficul riiate.

A huge internal and export market waits
to be exploited—but future productivity
af National-EKCO's new fuctory will meet
all demands substantially.

Why not increase your Productivity also
by providing music to vour workers with
a National-EKCO Radio while they work
or relax.

THE NATIONAL EKCO RADIO & ENGINEERING CO. LTD.
Ewart House, Bruce Street, Fort, Bombay 1.

IWTNE 20,



Work Study in

N GOPALASWAMY

Orisse Coment Ltd,
Rajoancpur

“...The pool system of working
—all stenographers sharing the
total workload in any area — resulis
in a reduction of two stenographers

"

T IS STILL SURPRISING to many how
far Industrial Engincering techniques can
be applied successfully in offices where
office assistants, clerks, stenographers and
typists arc emploved. Many wonder how
the standards for clerical work could be
developed since the job involves a certain
amomnt of “mental work,” and the output
depends on a “lot of
factors.” such as: ahility
° to use short-cuts. me-
0ﬁ|ce mory power, frequent
disturbance  from offi-
cers asking for this or
that  figure, attending
to telephonc calls, answering so many
types of querics, ete. It js also generaliy
argued that apart from differences of opi-
nion on work standards. there is hardly
any possibility of appreciable saving ecither
in manpower or materials,

It is true that one cannot expect a great
amount of saving in manpower immediately
after the studics are completed (which is
generally not the case in a factory where
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savings can be expected as a result of mate-
rials control, better utilisation of men and
materials, etc.). However, experience shows
that one of the main advantages of an assess-
ment of the present clerical productivity is
that it would be a guiding tactor in future
recruitment.  What normally  lLappens s,
that whenever any new job is taken by a
seetion, an increase in the strength is want-
ed  (although the productivity has heen
low ). The argument will be that the work-
lnad has increased with the addition of the
acw job. In some cases, it will be pointed
out that the worlload has increased in the
recent past, and hence additional strength is
needed. It may not always be possible for
the concerned  depa rtment  to examine
whether the ' need is justified or not. In
such cases, the Industrial Engineering
Department (or O & M Department, as the
case may be) comes to help how best the
new job ecan be allocated and/or whether
there is any need in increasing the strength.
The above can be better understood from
the following practical example.

Typing Work

In a well-established industry emplo-
ving about 8.000 workmen, the various
administrative departments were complain-
ing that the “tvping work” was always in
arrears, the reason being shortage of steno-
graphers/typists; and thev asked for the
recruitment of five additional tvpists. The
total strength of stenographers and typists
was 20. The problem was referred to the
Industrial Engineering Department (IED)
which was looking after both factory studies
and office studies. The Industrial Engineer-
ing Department adopted the following
method for assessiment of the current work-
load on stenography and tvping work:
One copy of each of the typed mattier
with the details, such as typed from
sherthand notes. printed, typed or
manuscript matter, number of copies,
etc, was received daily by the IED.
All the copies were analysed by the
IED to find out the standard hours
for each of the typcd matter.

a)l

b}

IN OFFICE

This was continued for about three
months,

c)

The results of the above three-month studics
were summarised by the TED as follows:

The average workload per head in
different work areas varies from 3.0
to 6.0 standard hours per day, the
majority being about 3.0 standard
hours,

The standard force for stenographers
and typists for the current volume of
work and lecation of work areas is
the same as at present.

al

b)

¢) The “pool” system of working, i.e. all
stenographers sharing the total work-
load in any area, results in a redu-
ction of two stenographers.

d) The average apparent speed of taking

down dictation is about 25 words per
minute, as compared to a standard
speed of 40 words per minute,

As a result. the recrnitment question was
dropped and efforts were made to utilise
better the existing staff.  Of course, the
staff had fully cooperated with the IED
during the course of studies, and they came
out with suggestions for improving produc-
tivity, such as cvclostyling some forms
instead of typing.

There were also some complaints that
the typists/stenographers had to do miscel-
laneous work, such as filing and attending
to officers” personal work.

Another advantage that can be expected,
after a work studyv is conducted, is that the
staff may become a little more interested in
the work they do, try themselves to eliminate
duplication, if any, and also to analyse any
job given to them in order to simplify the
method, They may even bring out some

valuable suggestions, as a result of some
change in their outlook towards the job
thev do!

The various steps in conducting office
studies are summarised below:
Collect from each a list of all items
of present work, with brief explana-
tiocn as to the frequency and periodi-
city of cach item.

a)
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b) Study them carefully and discuss
with the clerk concerned, 1o get a
clear picture of the present procedure

being usecd for each of the items.

Then, critically examine the present
metheds to simplify the procedures.
Discuss the proposed procedure with
the clerks, and try to sell the idea to
them.

Work out the estimated workload for
each item of work as far as possible
from the synthetic standards, if avail-
able, or actually study the time taken
when opportunities cccur,

Calculate the total workload of all
the items of work (for a certain
period, say daily eor monthly) for
each by adding the workload of each
item.

Estimale the reduction in workload
due to the proposed procedure.

Then discuss with the departmental
head, the present workload, the
changes in procedure as thought of,
and the estimated reduction in
workload due to the modified
procedures.

Chalk out a programme with the
departmental head for implementa-
tion of the meodified procedurcs.
Review the progress on implementa-
tion periodically.

é)

f)

g)

h)

Determination of Workload

It is not always possible actually to
time-study all the work items being done by
a clerk, since the whoele process would take
& long time {or completion.  Moreover, the
actual time taken by the clerk depends on
manyv factors. such as his ability to use
short-cuts. memory, quickeess in calcula-
tions, etc, and mayv not represent the
standard time.

It is, therefore, advisable to develop a
list of synthetic standard data for various
operations usually performed by the office
staft from a detailed study of a few sections.
The workload for cach item can then be
the work volume for the item. One such
table of synthetic standard data has been
aiven at the end of this article.
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A Traumatic
Experience

“Each industry will have different
ways of tackling the problem which
faces them,” writes Mr Y. §. Hilton,
Research Officer for the National Fede-
ration of Building Trades Operatives,
in Jnudstrial Secier  (June 1966), and
adds: “But there are a few guidelines
which I think could be relevant to all
of them, The first point is the question
of the actual transition of young people
from an orthodox school environment
into industry. For many of them—
perhaps most of them —this is a
traumatic  experience which conse-
quently inhibits their development
within industry or commerce. There
must, then, be some assistance given to
these young people in making that
transition. Their last year or so at
school should include many visits to
outside factories, construction sites, and
offices. It is not simply a question of
leiting them see the circumstances or
environment of the job which they
might some day take up—-it gives them
scme inkling of what particular line
would be more suitable to their own
talents.”

The standard time as estimated from
svnthetic standards should always he cross-
checked for a few items by actually time-
studying those items in order to be sure of
the applicability of the synthetic data, and
also as a means to convince the staff on the
use of synthetic standards.

The work which cannot be time.
studied, viz., attending to officers, phone
calls, miscellaneous queries, etc., can Dbe
estimated from a study of work sampling
for a  few days. Work of a non-routine
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WORK STUDY IN OFFICE

nature should he scparated from routine

work,

While conducting clerical studies, one
may  gencrally come across some of the
work items being  duplicated in  different
scetions. Apart from duplication, the follow-
ing are some of the points of improvement
which may be taken into consideration for
method changes:

ajl

Use of ready-reckoners: Wheraver
there is a periodical routibe calcula-
tion (eg. Wase Caleulation), a suita-
bly designed ready-reckoner may
reduce the work of caleulation to
merely copying. The further check-
ing of the calculation will also be
made simpler and the possibility of
errors reduced.

Combination of several forms: It
may be that certain basic data are
ihciuded in different forms which are
used for different end-results. In such
cases it may be possible to combine
the different forms into one., ‘This

will  reduce the
writing of the basic
data in several
forms to only once.
The forms should
again be properly
designed with suit-
able spacings, ete, It
is a common oberva-
tion that columns for
differen; postings
will not have proper
spacing — sometimes
moere space than re-
quired for certain
columns and  less
space for columns
which require more
space.

c)} Eliminalion of some
work items: It may
be just possible that
a certain work has
been introduced for
a chort period on
some specific occa-
sion, The period
may be over, but
the work would still
be continuing. The
following example,

which was found during the course of

a study, is interesting ;

The overtime of the Security Depart-

ment in a mine was found high and
therefore, a detailed analysis of the
overtime of watchmen was made, It
was found from the analysis that regu-
la1r overtime was being booked daily
for one post. ‘explosives distribution’.
While explosives were being distri-
buted to the blasters by a clerk, one
watchman was also posted in addition
to the clerk. Later on, after a detailed
inguiry, it was found that previously
the distribution was made by only
one clerk in the night, and since that
clerk had been suffering from poor
eyesight, a watchman was posted to
heip him. Ewven after that clerlk re-
tired, the post of watchman was
centinuing!

Changing the <chift hours or reallo-

cating the work in shifts: In some

cases. where the clerieal work is done
in continuous shifts, it may be that
the number of clerks are more in one
particular shift than in the other
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shifts, The reason may be that the
volume of work in that particular
«hift s more. After a detailed work-
lond analysis, a reallocation and
redistribution of work could be
made, resulting in some redeployment
of clerical stuil.

The

pro-

For
‘dedu-

e} Bimplilying the  procedurc:
method of culculation or the
cedure used may be simpiified.
example, in une office, 1the
ctions’ towards  electricity charges,
house rent, ete, for the employees
provided with gquarters were being
made from their wages once a month.
This procedure was later modified to
deductions made once a quarter.

£y} Proper codification, depending on the

jobs, =0 as to simplify filing work,
etc.

There is a lot o talk these days about
“mechanisation of  office methods.” Some
organisations bave already introduced pun-
ched card muchines and computers; many
are thinking of introducing punched card
data processing machines; and many others
are reluctant 1o infroduce these for the rea-
son that the men are cheaper at present in
otr countiy than the machines.

Welll evervone  kuows  that it is
necessary o study the advantages and dis-
advantages of both mechanisation and the
simplificd manual methiods before taking a
deeision to switeh over to mechanisation. Tt
mechanisation is ultimately decided on, the
next thing is the choice  of machines and
the extent of mechanisation.  The advant-
azes of machines lie in their ability to com-
bine operations. offr greater speed. reduc-
tion of labour, and possiblv more estensive
use of the available information. However.
it is felt that the machines are mostly use-
ful at present in our country where there
is a large volume of routine work with few
variations of operating rules. Tt is also secu
that wherecer the manual  systems are
streamlined and manned properly, the usc
of machines will be very costly in compari-
son to the manual method. The arguments
for mechanisation mayv Be: (a) the administra-
tive control of a large strength of clerks will
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be difficult; and (b) the svstems established
may not, therefore, be strictly followed.
This cannot be true in a well-established and
well-managed concern with proper controls
o administration.  OQuce the controls  on
administration  are  weak, the  systems
would fail whether it be done manually or
by machines. Mechanisation mav still be
preferred, for the reasons alreads mentioned,
viz., greater specd, more extensive use of
available information, ecte,  Sometimes it
hecomes difficult to select the machines, and
to resist the blandishments and persuasions
of the salesmen, as it is not possible for the
non-specialist to be familar with all the possi-
ble machines for performing  basic office
processes.  Salesmen generally lay stress on
the performance of their particular machines.
sometimes without even  looking into what
the practical office procedure actually re-
(paives, and it becomes. therefore. necessary
tor the  management to  decide what a
machine is required to do and then consi-
der the alternative possibilitics.
Cost Comparison

In any case, when o change in the
methods is being  contemiplated,” the only
satisfactory method of calculation is to com-
pare carcfully the existing costs with the
prospective costs, although factors such us an
improved serviee. which is expected cut of
the new  precedure, may be  taken  iuto
account.  Other points to be considered be-
fore woine m for a machine installation are:
) Change in statt  strengthy (b Pay
differences; (01 Suitability of some of the
existing staff (who may be declared sarplus )
for training in inachive-operation, and cost
of training: (b Any difficulty in getting
trained operators; (¢} Cost ot special station-
ery required for the proposed installetion;  {f)
Cost of maintenance; (g) Availability of the
maintenance engineer in case of breakdowns;
what will happen if repair services are not
obtainable within, say, three hours: )
Requirement of preparatory  or  additional
work: (i) Johs that can be handled by ma-
chiines; which one to start on the machines
first?; and (j) Neeussity of maintaining a dual
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system during justallation, and the cost of
the same.

The change-over o mechanisation miay
alse Iead 1o a change in the outlook andd
reorganisation of the  carious depariments.
An immediate  change-over  to an  ideal
condition may not be fully justificd because
of so many  reasons, peculiar to  cach
department.

After the facts have been collected. the
various  matters  regarding  mechanisation
should e discussed in detail with the supn-
liers of machines. and management should
aut all the pointg clarificd before taking a
final decision.

Incentives

The application of  direct  financial
incentives to office work is mited, and there
are alwavs differcnces of opinion on  the
policy of paying direct financial incentives
to clerical staff.  The practical difficultics in
the application of direct incentives to office
work are:

a) Difficulty in direct measurement of
all the clerical work;

b} Difficulty in maintaining a regular
fHow of work; and

¢} Difliculty in measurement of work
of a non-routine nature, which may
occur ot any time,

Since work-measurement  is ¢ must for
any ncentive scheme, it is hest to conduct a
Work Study first, and then implement the
proposed method changes for improvement,
Later on, further benefits that could arisc out
of introduction of incentives can he evaluat-
ed. A\ suitable incentive scheme, depending
on the nature of work. can also then be
thought of.

It is known to all concerned that 1966
is India Productivity Year, Manv organisa-
tions are celebrating the IPY by taking the
necessary steps to improve  methods, and
increase productivity, The objectives of IPY,
as laid out. are to increase national aware-
ness of the vital need of  Productivity; to

WORK STUDY

IN OFFICE

intensify interest in the applicd aspects o
Productivity in all the arcas of endeavour:
and to make Productivity a quest of national
concern. It is also mentioned that the main
tunctionary in the IPY is the Government
itself, and that the Administration of Govern-
ment needs Productivity more  than  anv
other institution.®

Workers' difficulties

It is. therclore, telt that, apart from the
Productivity drive in  private enterprises
necessary steps should also he taken by our
Government to conduct studics of the various
existing official procedures. mles and regula-
tions, ete., and rationalise them, i¥ necessary.
at least this year. In this connexion. 1 am
reminded of one  example regarding  the
complicated procedures laid out by Govern-
ment, viz., method of caleulation of E.S.1.
{ Employees™ State Insurance) deduction for
those covered under the Act. The method
of calculation is quite complicated. and takes
a good amount of clerical time  especially
durin§ the peak work, i.c., payroll caleulation
period. The present procedure is summa-
rised below:

a) ‘E.8.L Contribution Weaks’ is the total
number of weeks ending Saturday
during (he payroll period texcept
the weelks during which the worker«
has not worked at all). The ES.I
contribution amount is calculated by
multiplving the weekly contribution
rate with the coniribution weeks.

b) To find oul the ESI weekly
contribution rate from the rate chart.
the average total wage per actual

*This has reference 1o Productivity editorial in
the IPY Special Issue (Winter 1865-66), The
relevant passage reads:; .. .Really the main
functionary in the IPY is the Government
itself and that in a dual way. First, the
country’s economy has been so shaped in the

post-Independence  period, that nothing
works without Government's positive en-
couragement and support. Secondly, and

more importantly, the Adminis:iration of
Government needs Productivity more than
any other institution. Not anly IPY needs
Government support and encouragement, but
Government also must have its own IPY...”
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working day has to be calculated.
For this purpose, the total wage is
taken as the total gross wage (in-
cluding overtime wages, incentives,
ete.) minus the ‘leave’  wages, ie.
wages earned for the days the
employee is on ‘leave with wages’

If the c¢mployee has taken leave for
a full week, and if he has leave to his

d)
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credit, then the contribution has to
be paid by him, and the rate is the
same as for the previous week. If he
has been allowed to take leave even
though he has not got any leave to
his credit, then the contribution has
to be paid by the employer company.

If part of the week ending Saturday
falls on the previous pay period, then

Importance of Planned
Training in Industry

Writing in Industrial Society (June 1966) Mr James Downie says that
“we canmot expect industry to flourish if its young people are bored and
frustrated.”

Stressing the importance of training, he says: “ ..The majority of
large companies and a number of smaller ones give considerable attention
to the training of apprentices, but for those young people who enter industry
without apprenticeships, the training, in very many cases, consists of a pro-
cess of learning by imitation of the “sitting next to Nellie” type. The reasons
for this lack of interest in taining are understandable: companies grudge
spending money on setting up ftraining facilities for what they regard as un-
skilled or even semi-skilled work. Managers are sensitive about the length
of time young people are away from the job because of the production pres-
sures on them. Yet such an attitude is short-sighted. A company can hardly
thrive on discontented, unskilled, and undeveloped labour.

“A study group recommended unanimously that all young people
entering industry should receive planned training, and that this should be
coupled with a systematic scheme of further education, Before instituting
a system of planned training, it is essential to assess the amount of knowledge
required to do a wide range of jobs to which at present many graduate more
by seniority than by any prior training.

“There are, of course, a number of jobs which are extremely routine
and repetitive with little or no scope for individual skill or initiative. In these
cases the young person can be given an interest in his job by showing him
how it fits into the overall pattern of the company’s activities, so that he may
see that he is making a useful contribution. Wherever possible he too should

be taught a wider range of jobs than he will be required immediately to
perform.”
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the previous month's pay roll has to
be referred to find out whether the
person has worked, ctc,, during those
days.

From the above  deseription, one can
understand the complexity involved in the
caleulation of ESI. deduction. It is also
ditficult for the workmen to understand the
mcthod, and know how much the deduction
would be in each month., It can, therofore,
he concluded that it is necessary to simplify
the above method by the authoritics concern-
ed, sav, as a divcet  percentage  of  Dasie
wacce. or basic and 13,4, so as to redoce the
derical work involved in the calenlation. Tt
is understood that. in the past. many organi-
sitioms, including Chambers of Commeree.
took up this matter with the Covernmoent,

WORK STUDY IN OFIICE

It is
am

but nothing has se far come out of it.
also considered  necessary to studs
system in detail boefore introduction,

Another example that can be cited i
this conncexion is the duplication of Provident
Frund ledgers by the firms who are eovered
under  the  Enplovecs Provident  Fund
Scheme of 1932, In such cases, the office of
the P Comnissioner maintains a detailed
ledger, and collects a Monthly Return giving
the details of canings and P.E. from the

firms.  In addition, the respective firme have
to maintain @ duplicate  ledger and the
individual contribution card  howing  the

menthly contributions of the emplover and
emplovee. It s felt that there i a scopr
for elimination of some of the duplication.

LIST OF SOME SYNTHETIC STANDARDS
FOR CLERICAL WORK

No. Description of Elements

‘Prepare’ Elements

1. Pick up fountain pen, open, close and
replace

2. Belect and pick up paper, file ete., from
tubie, put down

3. Pick up @ file froem roack
it Location is not required
11} Locate from a group of files

+. Opun drawer and close

5. Open almirah door and close talmirah
not locked!

6. Ge: up from chuir, walk 10 [t. come
back, sit

Y. Walk 10 ft., come back

5. Open lid from stamp pad, close

4. Pick up paper {rom the side rack,

arrange on table
10, Put carbon between pupers

‘Do’ Elements

11.  Refer index, open folio, post Vr. No.,
debit credit figure. compuie and post
halance (vosting particulars are not
inciuded)

12, Locate card. page from a bunch—
iy Cards/page indexed
1) Not indexed but arranged in some

order, Le. datewise, cte,

Unit Standard Minutes
per unil
Oceasion 0.13
0.03
0.05
k 812
i 0.07
2 Q.07
" 0.22
" 0.10
* 0.08
Paper 0.02
Carbon 0.08 1st
0.50 Remaining
Posting 1.20
Card, page 0.14
" 0.20



13.

14.

19.

20.

GOPALASWAMY

Aitach a paper to another with pin
{inciuding pick paper and kecp aside)

Filing paper
iy Punch file
i+ Flat file
inciuded)
itiv  Clin File (included)

{punching holes not

Impressing the stump
Soert and arrange cards in serial order

Sort papers in  definite bunches ot

serially
Fold Jelter and insert in an envelope

iy Ordinary envelope (small) open

on width

iy Window envelope (Small) open on
width

iji’  Ordinary  envelope (big) open
endwise

ivi Window envelope —do—
Stick o postal stamp to a letfer

Read wrilten material—

i) Purpose of checking (like checking
a voucher

ity Comparing with other documents

Read digits and compare with other
postings

Copying

it Aiphabetic letters

i1y Digits—when f{igures ure arranged
one after the other
— where the place of entry of a
figure varies

Arithmetical  operations (including

checking and corrections) —

ir  Add manually

i) Subtract munually

ijiv  Multiply

vy Ihvision---

a1 Finding a puge or a eard with no.
known amongst others arranged in
serial order fe.g. finding a folio in
a ledper:

Pin

Paper
"
Impression

100 cards

190 cards

Envelope

Stamp

100 words
100 words

100 digits

100 svmbols

100 digits

100 digits

100 digits

Unit of multiplication
{i.e. product of no. of
digits in multiplier and
multtiplicand)

Unit of division (ie.

H y P .
for - units of divi-

R
sion=R (T - 1—R)

where T & R are no. of
digits

Location

017

0.25

0.25
N7

0.07
10.04)

6.00

1.20

1.10
1.70

2.00

2.50

0.15

012

0.10
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WORK STUDY IN OFFICE

by Finding a card amongst other cards
when arranged in a definite order,
but not serially {e.g. finding a stock
card among cards arranged in the

alphabetical order of the item
names)

TYPING

25 Setting up and removal

[
-1

s
28.

a) without carbon copies
b} with carbon copies

Continluous  typing from nianuscript,
typed matter or shorthand notles (in-
cluding use of spacing bar, moving the
carriage, vertical spucing, reading the
typed mailter and making corrections)
Discontinuous typing (e.g. tables of
figures or a printed form)

Taking dictation (including the enforeed
idie time due to officer attending a
phone call or fumbling for an expres-
sipn, ete.)

? 0.2
Occasion 1.00
Gcecasion & x no, of
copies (1--0.15x)
1990 taps 0.84
100 sq. inches 20.00
{areu includes all the
typed impressions)

40 words 1.00

FUEL EFFICIENCY

Whatever the circumstances. it is o gross fallacy that any country can
afford to waste fuel. Truth lies in the faci that the economic loss through
wasting fuel or energy is greaty in excess of the cost of the wasted

commedity, India has only limited ‘uel resources, but how to avoid waste

and conserve fuel is a problem facing many industries. The Specia}l Issue
of PRCDUCTIVITY on “Fuel Efficiency” contains useful articles by Indian and
foreign experts on the subject. Copies can be had, at Rupees Three per

copy. from

National Productivity Council

38 Golf Links, New Delhi-3




Management
Education &
Pedagogy

GK SURI

Indign Institute of Technology
Kharagpur

IIOICE OF METHOD depends upon
the objectives to be achieved by it
In the case of management education, the
objectives have obviously to be deduced
from the practical requirements of a mana-
ger's job. What is it that a manager re-
quires for performing his job  efficiently?
Certain basic abilities can. no doubt, he
pinpointed as ‘must’ for him. For instauce,
he must be able to identify elements in a
business situation, or diagnose symptoms
of a trouble: he should be able to colleet
relevant facts, extract cvidence, and take
a firm decision and act on it with convic-
tion: he must be able to recognise the
human factor i the situation. eollaborate
with others and appreciate diverse view-
puints; he has to avoid standard solutions
and handle each problem on its own merits;
he must be able to express himself verbally
as well as in writing with logic. clarity, and
persuasiveness.  No doubt. actual skills can
be acquired largely through on-the-job ex-
perience.  Yet, there can be no denying the
fact that through formal management cdu-
cation programmes, these abilities can be
stimulated and developed in prospective
and in-service managers.

Choice of Method

It is obvious that these objectives can
hardly be achieved by direct and formal
methods like the lecture system.  Lecture
method may be useful for communicating
facts; it mav be good even for broadening
judgment. It can. however, be hardly ade-
quate for creating and developing abilitics
and skills that a prospective or an in-service
manager will need.  No wonder, therefore,
management educationists and  institutions
all over the world have heen preoceupied
with the discovery of suitable pedagogic
tools for achieving these objectives. Pion-
eering work has been done at the Harvard
Business School. which is known for
originating and developing the “Case
Method™ of instruction,

The case method. though mainly a
North American institution. is now used



165 AMANAGEMENT
extensively in different parts of the world,
particularly in Enrope. At the  Ilarvard
Business Schoal, the case method iNre-
garded as self-suflicient for training mana-
gers.  That. however. does  not preciude
ather aids and devices, such as the use of
audio-visnal  aids,  collateral rcading  and
simalated excreises, The European mana-
gement centres are. however, sceptical of
the value of a course entirely structured on
the case method,  In India, the lead in the
e of case problems has been given by
the Administrative  Stalf College. Hyder-
abad, which. incidentally, has underfaken
pionecring work in case collection, case
writing, and case research. Case studies
here are, howeyer. used, not as a method of
instruction as at Iarvard, but are nsed as
task  assignments  to syndicates. Case
method is among the most important peda-
gogic tools used at the Indian Institute of
Management.  Ahmedabad,  In Caleutta,
however, the Indian Institute of Manage-
ment is nol so much committed to the case
method ws its counterpart at Ahmedabad,
At this Institute. cases are used in most sub-
jeets, though it is left to the faculty to
determine the choice of pedagogic tools,
Student participation and sharpening deci-
sion-making skills, however, are accepted as
basic objectives.  Besides these institutions,
Dellii and Andhra Universitics also use cuse
problems as a teaching aid in their husiness
administration programmes. There arc pro-
posals to sct up case-units at many other

institutions  interested in the management
development programmes.

The casc method is an  informal
student-oriented.  participation  method, 1t

esseutindly involves guided discussion and
group analysis of a case problem——a case
problem being an objective and realistic re-
presentation ol o business situation with
sufficient facts and figures. The students,
during the course of discussion on « case
problem, are expected to identify the focus,
to diagnose important elements. and esta.
Dli<h mterrelationships with o view (o tak-
ing decision and action. The instructor or

I'DUCATION

the teacher will not know  the problems
the students will pose. nor will he know the
lines of thought that they will follow., ile,
however, knows what he wants the aroup
to disenss. and he direets the discussion,.
He may be divective or non-directive in his
approach,

Merit of Case Method

To @ casual observer, it nay appoear,
as indeed it sometimes does, that cases are
nothing but iHustrative matcerial. the instruc-
tor s passive observer, and the discussion
non-productive, wasteful, and time-corsum-
ing.  This is especially so in the cuse oi
those who have had a heavy orientation in
the Jecture method.

A sufficiently long cxposure to the case
method of instruction will not. however.
fail to make one realise that it is mueh
more than moere illustrative mawrial; cascs
are well designed, planned. and organised
to evoke a meaningful and realistic discus-
sion.  The instructor comes prepared with
a carcful umalysis of the case problem, and
dircets the group  discussion, passively or
actively, to ensure that the relevant points

have been raised. and  the problemn  dis-
cussed completely.  Whenever necessary.
collateral  readings  are assigned  and

technical notes supplicd,

The chicf merit of the method lies
the fact that it induces the student to think.
argne.question. und - learn realistically
rather than he o mere passive recipient of
information. transmitted from e teacher’s
brain,  Besides, it induces the development
of his analytical and eritical faculties and
hielps him ju acquiring decision-making anc
action-taking abilities.  Also. the members
of the @oup learn tu exchange, in a con-
structive manner, information, knowledge.
arel experience, Owing to sustained expo-
sure of views in an evolving group rapport.
the bias wnd prejudice of individual mem-
bers tend to vanish in favour of objectivity
daud restraint. Clearly enough, 1his peda-
gogic tool, more than anyv other method.
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can  elfectively  achieve  the

management education.

goals  of

The tool is. however, by no means,
perfect.  The case problems handed out to
the group s neatly formulated, and the
relevant tacts and evidence are systemabi-
cally collected and included in the body of
the case hy the case writer. In dealing
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with actual problems, however, an impor-
tant aspect of the exccutive’s job is to see
the problem, and extract relevant evidence
in order to take a sound decision. The
case method fails to give this training to
prospective  excentives.  Besides,  action
plans of the students. and the decisions
taken by them, are not impelled by a be-
sieging sense of responsibility  which an

and attitudes to industry.”

arove, you really ought fo.

forbs.

from a real live trade unionist!

Son Writes to Father...

The Industrial Society of London, in conjunction svith the Careers
Research and Advisory Centre, Cambridge, is running courses for the sixth-
formers which are “obviously having a profound effect upon the boys’ thinking

The June 1966 issue of Industrial Society has
carried the following extract of a letter regarding the course written by one

of the students at Sherborme School, Dorset, which was received from his
father. a headmaster of a school in YWorcestershire.

“Industry Coursc—a wonderful thing.
from The Industrial Society, and for two days. we (6th-formers) had a con-
centrated arewment about industry.
r ﬂumght:' it was veing to be the biggest waste
of vime, but, in fact. Fee necer learnt so much in two days.
onr group ‘boss . —I just thought of business as one big dishonest bore,
but this showed that it isn’t veally and that. especially from the manage-
ment point of view. there is as much 1o do with people as in many other
The main point of it was to show how mueh in industry, as in
teaching or anything else, depends on human relations, and that the best
way to lead efficiently is by commanding respeet ...

“How they did it...was: an bitroductory talk Dy a wonderfully

aood speaker. who is the boss of The Industrial Society.,-. . . then split up into
small aroups of ten to discuss various difficulties.

siens (my group led by a cery shrewd up-and-coming manager) took
place, interspersed with two other talks—one from a manager end one

It finished up with a panel period with
leading questions desioned to get them arguing.

“There were hundreds of interesting points ..."

Some people came down

If you havent had them at Broms-

As I told

Four of these discus.




470

executive  feels while dealing with a real
situation.  An executive learns from  the
tecdback that he gets on the decisions
taken by him. There is no such feedback
on decisions taken by the students in the
case of discussion classes. Students’ know-

ledge  of  company  background.  and
personalities involved, is  “too  superfi-
cial  for insight into. and realistic

appreciation  of,  the  situation—-qualities
cssential  to sound  decision-taking,  In
a few case discussions at Harvard, it
became apparent that class discussions were
not quite in tune with the realities of the
situation that the case represented. In one
of the case classes, for instance, the general
trend of the discussion was to attribute
labour trouble in a plant to tight standards,
whereas, in actual practice, the wworkers
had evolved a group norm and adopted
restrictive practices.  Besides, case discus-
siong may encourage the students to imbibe
negative qualities and  attitudes such as
argumentation, destructive criticism, and
intellectual arrogance.

To structure a complete course in
terms of case problems is a very expensive
and time-consuming process.  The cost of
collecting a case problem could he anything
between %300 aud $2000 in the USA. A
rough estimate of collecting a case problem
in India will not indicate a figure below
R:300. In one vear, a student at Harvard
Business School discusses more than 1000
case problems. This scems to make the

MANACEMENT EDUCATION

cost of running a course hy the case method.
a rather very large figure, Certain econo-
mics. however, are being made by instity-
tional collection. classification and publica-
tion of case studies for use in management
teaching courses. The Inter-collegiate Case
Clearing House at Harvard compiles, pub-
lishes, and  distributes an inter-collegiate
hibliography of cases in business adminis-
tration. The Administrative Staff College
of India, Hyderabad. has been entrusted
with a similar task in regard to  cases
collected from Indian experience,

To structure a  technical or a
(uantitative course in casc problems has

severe  limitations. Cases do not  lend
themselves easily to a  svstematic and
thorough coverage of these courses. Stu-

dents find it extremely diffenlt to discuss
meaningfully a4 technical  case  without
having the necessary academic equipment.
With careful planning and thinking in terms
of careful  structuring of  ¢lements i a
course. and proper sequencing of courses
with a view to ensuring that the students
have the proper tools. the difficultics could
he overcome to a large extent,

The foregoing analvsis will lead one
to conclude that the case methed is not a
DPanacea: it is not the final answer to the
practical requirements of training a pros-
pective manager through formal education.
That it is a useful pedagogic tool. perhaps
more useful than the known methods, is
bevond doubt.

Fatigue Control Bracelet

A Belgian inventor has perfected a “fatigue control bracelet”, working
on transistors, which will stop a motor vehicle when the driver is too exhausted,
ill, or drunk, to drive with proper care.

It sends signals to instruments on the dashboard and to a device affixed
lo the carburettor. As the driver’s faticue or state of nervousness increases,
the petrol supply is automatically cut down, and the vehicle slows down. When
a really dangerous point is reached, a light goes on to warn the driver, and a
second or two later the vehicle stops dead.
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NTIE i bt for YOU
and for the progress of YOUR enterprise

Science and technology are continuously contributing to the evolution
of the industry and the development of highly sophisticated products. New
ways and viewpoints, improved technique, - more  effective  methods  are
cssential ingredients of progress. NITIE i built for the practical purpose
of bringing these tools within the reach of you or any Indian enterprisc.

Each NITIE course is presented through a series of lectures, discussions
cte,, on the topics concerned, and wherever necessary a large proportion of
course time is devoted to practical in-plant applications using Bombay factories
who co-operate {and henefit) by providing a “laboratory” for NITIE course
participants. Al courses are RESIDENTIAL.

Courses organised

R

1. Work Study 11.  Production Planning & Control
2. Work Measurement 12.  Product Engineering
3. Method Study 13.  Production Management
(for Work Simplification) 14 Motivating  Techniques  (De-
4. Plant Design & Layout signs & Installation  Proce-
dures)
5. Predetermined Motion 15. PERT (Programme Evaluation
Time Standards & Review Technique)
6. Materials Handling 16. Personnel Administration
(Designs & equipments) 15. Tuman Relations  (Attitude
7. Office Organisation & Methods Development)
8. Stores & Inventory Control 18.  Marketing & Sales Promotion
9, Cost Estimating & Pricing 19. Profit Planning & Profit Control
H).  Systematic Plant Maintenance 20, Management Aundit

For enrolment, watch the periodic announcements of training schedules.
For other details, apply to—

NATIONAL INSTITUTE FOR TRAINING IN INDUSTRIAL
ENGINEERING
Viliar Lake Road, Powai, Bombay —78. Telephone : 581673




For Greater Productivity

At Tata Steel, records are sct only to be broken. Take a
job like relining a blast furnace. A complicated programme,
requiring minute planning, perfect co-ordination and
stop-watch control of every phase of operution involving
thousands of tonnes of refractery bricks, steelwork and
castings, miles of electric cables and piping. and calling for
the services of a team of engineers and skilled personnel.

In 19537, the relining job on a blast furnace ook 99 davs.
In early 1963, the job was done in 74 days, a record that
many telt would ke Jifhcult 1o beat. But within about six
months, a blast furnace wes relined in 64 days.

And now, the relining of the same blast furnzce that took
99 days in 1957 has been done in 57 days ! And each day
saved on relining has meant an additional guantity of pig
iron vitally neceded in the country.

These and other record-breaking achievements in Tata Steel
are all directed to attaining greater preductivity with
minimum outlay.

TATA STEEL

Tha Tata iron sad Stael Company Limited JWTTN 28344



NPC
PUBLICATIONS

A Manual of Method Study:
By Brig. K. Pennathur, Richly
illustrated by case examples,
this book is a MUST for stu-
dents and practitioners of
Work Study and Industrial
Engineering.

Business is People: Just the
book for Management for
higher productivity through
effective utilisation of human
resources (Richly illustrated
in colours.) English Edition

Hindi Edition

Impact of Productivity:
Contiains selected case exam-
ples of fruitful use of
Productivity techniques.

NPC Team Reports:  Subjects
relate to Coal Industry; Radio
and  Electronics Industry;
Hotel Industry: Instrumenis
Industry; Ancillary Industry
for Automobile DManufacture,
ete., (Prices range from Rs.
2.50 to Rs, 5.00

Ask for free Catalogug ef our liyblications

N ational P roductivity C ouncil
38 Golf Links, New Delhi-3




HIYVELM 132 K¥ ISOLATCR at Neltore Thermal Power Station

lE=WE
HM FROM 11 KV TO 220 KV

RATINGS UP TO 1200 AMPS

HIGH VOLTAGE EQU‘PMENT & e Mechanical interlocks @ Electrical Interfocks

e Motor Operation @ Auxiliary Switches
LINE MATERIAL e Interlocked Grounding Blades
'SOLATORS & e Heavy Duty Busbar Connectors and
Clamps, etc.
A'R BREAK Manufactured o, :
SWITGHES HIVELM INDUSTRIES PRIVATE LTD.
Works : A-5/6, Industrial Estate, Guindy, Madras-32
Phane: 80504: 80933 Grama: 'HIVELM'
RUBUST BESIGN FOR rf(\dminéstralive Office: B, 1st Main Road,
t iN . Adyar, Madras-20
ENDURING SERVICE e e e e

EP.-HI.7




For over 25 years Tata Chemicais have

<een helping Industry and Agriculture with

bounty from the sea. The task of
churning the sea Is not yet over. The men a
at Tata Chemicals are busy discovering,
experimenting with and producing more and
more Marine Products and Pharmaceuticals, a9
which they know will help the ¢country
In its fight with the demons of Poverty and
Backwardness.

The sea yielded 14 gifts

As India's Five Tear Plans strive to

raise our standard of living, Tata Chemicals
make their contribution through
comprehensive expansion. Yesterday's
planning results in today's progress and in
tomorrow'’s chemicals.

TATA CHEMICALS LIMITED

Sombay House, Fort, Bombay



PUBLIC & PRIVATE
BUILDING PROGRESS _ concre

* Street Light & Trans-
mission Poles
Fencing Posts
Roofing & Flooring

. ﬂ units
T , Gird
d. .I" PRODUCTS . Furins. ° "

* »

THROUGH 1}

Door & Window Frames
" , * Hollow blocks for
’ 5, Walls & Roofing
» Storage tanks
Lintels & Ch-ijas
Pavement slaws and
Kerb stones
* Vayutan Feam Con-
crete Insulation and
Partition blocks

* * *

SEASONED WOOD

HINDUSTAN HOUSING FACTORY LTD. o R U

{A Government of India Undertaking)
P. 0. Jangpura, New Delhi-14.

WITH THE BEST COMPLIMENTS FROM

M BT

{Biggest Cargo Movers)

The only Transport organisation in India serving you through more than 200

Branches of their own, linking up all the Key Cities and Towns of the Sub-

continent, stretching from Cape Comorin to Delhi, Bombay to Calcutta etc.

Its ‘Consignor—M.B.T.—Consignee’ basis of Cargo movements assures you
quick, safe and dependable SERVICE

Heod Office:
36-37, Second Line Beach,
MADRAS-I,




Micromatic Horing Macr.,

puts
silence
in speed

Domestic and industrial fans, electric and diesel motars,
scooter and motor car wheels—and a hundred-and-one
other things that rotate—depend on ball and roller
bearings for smeoth and quiet operation.

The-finest ball bearing steel, a microfinished raceway
peometry of the rings, perfected by the latest Micromatic
honing machine and balls with a highly finished surface,
together go to make NORMA bearings extremely quiet in
operation. Socn, a hundred different types of NORMA
ball and roller bearings will be produced.

Backed by 50 years of American technical experience,
every NORMA bearing has three prerequisites fo
perfection:

NOHMH keeps

[

1. DIMENSIONAL CONSISTENCY brought about by ultra-
precision manufacture;

2. MINIMUM AXIAL PLAY ensured by exhaustive tests and
checks;

3, SMOOTH, QUIET RUNNING due fo highly finished ball
and raceway surfaces and exact matching of balls
ang rings,

PRECISION BEARINGS INDIA LIMITED

REGISTERED OFFICE: Wavell House, 15, Sraham Road, Ballard

Estate, Sombay 1. FACTORY: Jhambuwa, Post Makarpura, Barode.

SALES REPRESENTATIVES: For Eastern, Northern and Southern

india: THE EAST ASIATIC COMPANY (INDIA) PRIVATE LIMITED

For Western and Cenfral India: UNIYERSAL BEARING COMPANY
PRIVATE LIMITED.

the wheel mowing

PRI 1521C EVEREST
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SUDDEN

DARKNESS ?

INSTANTANEOUS AUTOMATIC
LIGHTING FOR EMERGENCY

In factories. public places. bhospitals, Banks, offices, ete Power fallures are common.
Wﬁea&k& £ INSTALITE is automatically on when your power fails — automatically off,
the moment current 13 on! A boon and a cheap insurance for industrealists! For details, contact :

c%; INDIAN ENGINEERING COMPANY

Worli Naka, Post Box 16551, Bombay-18 Also at: Calcutta-New Deihi-Madras.

TRAYONS
The Travancore Rayons Ltd.

India’s Pioneer Manufacturers of
RAYON YARN AND CELLULOSE FILM

Factory : RAYONPURAM P.0., KERALA

tMadras Office :

Indian Overseas Bank Building (Third Fleor)
151 Mount Road, Madras-2

Managing Agents :
EMCETE AND SONS (TRAVANCORE) PRIVATE LIMITED
Rayonpuram P.O., KERALA




HMT Machine Tools are specifically designed to
snable the Production Engineer to increase
production by cutting down the setting and idling
time on his machine. An excellent example is the
HINDUSTAN ELECTRICALLY CONTROLLED MILLING
MACKINE,

The £3 Electrically Controlled Milling Machine is
the enfy milling machine made in india incorpo-
rating medern machine tool tachniques.
SPECIAL FEATURES: All castings of Meshanite m
All steel parts of chrome-steel m Case-hardening
steel, correctly heaktreated and ground w Feeds
and tolerance to D.1.N. Soecification & Al Line

frnrk Milling machines help increase production

Shaft-bores are jighored a Screws pitch-corrac-
ted w All gears hardered and ground.

Machines attaining such high standards can be
built only in well-equipped workshops, HMT
Machineswhich conformto International standards
offer maximum vatua for money,

Algo available: TURRET AND CENTRE LATHES
® RADIAL DRILLS # HYDRAULIC CYLINDRICAL
GRINDERS & SINGLE SPINDLE AUTOMATICS @
FINE BORING MACHINES ® FACING & CENTERING
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N EVERY BUSINESS ENTITY,
personnel management is present in
one form or the other. For example, in a
small-scale  industry, the personnel  func-
tion is often carricd out by the owner.
He hires, fires, and promotes individuals
according to lis capacities and needs. But
in larger and more complex firms, the owner
seldom las the time to attend to all the
personmel functions, and is often given a
separate organisational status.

The work of the personnel section
deals specifically with procuring, training.
placing, utilising, and maintaining an eflec-
tive work force that will aid in the accom-
plishment  of the firm’s objectives. This
does not mean that the other members of
the management do not have a part in
personnel  development and  management.
On the contrary, theirs is the real respon-
sibilit. Being a staff orgamisation, the
duties of the personnel section are, in fact,
more of an advisory, service. or co-ordina-
tive nature. The personnel dcpartment
facilitates the harmonious operations of the
plant by aiding in the management of the
persons emploved by the company. Per-
sonnel management is not a one-man res-
ponsibility nor can it ever be achieved by
one individual. It i{s a corporate, coopera-
tive endeaveur that should stem from a

)

Kunwar S Melhta

General Manager
Sant Singh Mehta & Co.
Ludhiana

Personnel
Management

common feeling and concept, and should
progress in a unified co-ordinated manmer.

As a matter of fact, the job of the
personnel department varies with the size,
type, and the complexities of an organisa-
tion as well as the emphasis placed on the
personnel aspect. By and large. however,

..In a dynamic
economy like In-
dia’s, where busi-
ness isto grow, it is
essential to estimate
and plan for future

i
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labour require-
ments to ensure
effective plant

operation ...
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the primary duty of the personncl section
is to maintain an adequate working force,
To do so, the personnel department must
——1. Estimate the labour requirements; 2,
Establish job specifications; 3. Determine
labour sources and recruit employees; 4.
Select and place emplovees; 5. Develop
educational and training programmes; 6.
Co-ordinate promotions and transfers; 7,
Conduct separation procedures; and 8.
Maintain  necessary  records. Ohviously,
this list is lacking in many respects; vet, it
represents the essentials required for the
satisfactory performance of the personnel
functions.

Labour Requirements

In many companics, this aspect is
totally ignored and little or no advance
planning is done to meet future labour re-
quirements. Some of the companies hire
a person when an cmplovee quits or is
fired. Such practices usually prove to be
uneconomical, and often a poor choice is

made. Secondly. due te the immediate
necessity of the company the field of choice
becomes rather narrow. Such practices

are. thercfore, unsatisfactory,

In a dynamic cconomy like India,
where husiness is to grow and fluctuate,
the estimating and planning for  future
labour requirements is verv essential for
effective plant operation.  Forecasting is of
course not an easy task, and sometimes the
forecasts turn ont to be faulty, Irrespec-
tive of the dircction or the amount of er-
rors. however. uny rational plan is hetter
than a haphazard approach. The plan
should be somewhat flexible, so that the
necessary changes can be effected swith the
changing economic conditions, Thus, when
extremes in business are reached, the per-
sonnel department will not find itself in an
awkward position Recognising the need
of a labour estimate the best place to start
developing a forecast of labour require-
ments is with the forecast of sales. On the
basis of the sales forecasts, a schedule of

PERSONNEL MANAGEMENT

production for various products is deve-
loped. Once the production schedules are
completed, we kuow the quantity of the
products that will be produced during a
particular span.  When the outputs of the
various departinents have been ascertain-
cd, the determination of labour require-
ments by jobs to meet the manufacturing
schedules is relatively easy. Thus by mov-
ing from the sales forecasts to the manu-
facturing schedules, the personnel section
can estimate the number of workers that
they need in the immediate future or during
a particular period.

When  the  estimate  of  labour
requirements has been made, the next pro-
blem is to determine the qualifications and
the abilities that are required to fill the
jobs. In small companies it is seldom a
problem as the cmployment-manager is
usually familiar with the work in each
department, the supervisor in-charge, and
the operating requirements, but in large
companies it certainly poses a difficult pro-
blem, and so the personnel department
needs some sort of written specifications
showing the naturc of the job, and the
abilities the supervisor wants in the person
to be hired. These needs are met by a set
of job specifications; and such factors as
knowledge, experience, skill, ahilitics, apti-
tudes, verbal or written expressions, initia-
tive, physical stamina and leadership may
be found in job specifications. Job specifi-
cations help in determining the qualifica-
tions of the lahour needed, a basis for
informing the applicant about the job, and
also_helps in transferring and promoting
employees,

Many companies feel that the best
practice is to fill the vacancies from within
the organisation, if possible; and, frankly
speaking, it is a good principle and keeps
the emplovee morale high. Other sources
of labour supply include newspaper adver-
tisements, unions, trade associations, trade
schools. universitics and colleges. and direct
applicants at the gate or by mail. In
scarce labour markets. the above as well
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... Interviewing . ..

as other sources of labour must be deve-
Joped by the personnel department.

The sclection and
employees consists  of five sections-—
Application  Blanks, Interviewing, Tests,
References, and Physical Examination. The
blanks should be simple and serve to iden-
tify the employee, indicate his address, his
physical characteristics. his education and
experience, necessary personal information,
and reference if required. In some com-
})anies, the forms arc supposed to be very
engthy and ask for o lot of superfluous
data; this practice should be avoided. In-
terviewing comes next to blanks, and can
he conducted on a planned, patterned or
non-directed plane. A planned interview
is onc that follows a definite plan of action:
when the interviewer collects the pre-deter-
mined statistics from the intervicwee in a
re-planned way, exact and to a_ higher
degrce, we name it as a patterned inter-
view, A non-directed interview, as the
verv name suggests, is not directed by the
personnel interviewer, Instead, the candi-
date talks about what he chooses. Each
of these has a place depending on the level

placement  of
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and  type of employee being
hired. A non-directed interview

is seldom used when the time
iy short, The next step is tests,
and some industrial work ecalls
for special tests of proficiency
or skill. Tests may be used to
indicatc mental  ability. or the
ability to understand  and  use
ideas; to measure mechanical
aptitudes and mental and physi-
cal co-ordinative  ability: and
some tests may be used to indi-
cate  occupational  preferences
and interests, The use of physi-
cal examination is quite exten-
sive in industryv, and it is used
primarily to determine if the
applicant has any major defect
such as heart trouble or tuber-
culosis, and to determine whe-

ther the applicant has the
general physical characteristics  required
for the job or mot, and to see the

exact state of health of the applicant. Some
companies do it before hiring, and others
do it after hiring, and there is nothing
wrong about it.

The introduction to the job is a very
important step. Many companics feel that
once the person has been put on the pay-
roll the respousibility of the personnel
dcpnrtmcut is over, but it is a wrong prac-
tice.  Instead, the worker should be tho-
roughly introduced to the company and his
job. A haphazard, ineffective introduc-
tion of the new worker to his job, his boss,
his work place, and his work facilities is
both wasteful and inexcusable, In some
companies this function is performed by
the supervisor under whom the employee
will work, and in such cases care should
be taken to make sure that the supervisor
follows through and follows up on every
aspect of job introduction.

The most common method used by
industry to train individuals is on-the-job
training. Employees mayv he coached and
instructed on new work by skilled workers,
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by the supervisors, or by special training
instructors: for training in crafts, trades,
and technical areas, apprenticeship is the
oldest and most commonl used method.
Some companies offer their emplovees
liherul courses and allied courses, and
many companies in the USA pay for em-
plovees to attend night classes conducted
by some of the local schoals and colleges.
Training and general education  exert a
definite pressure or influence on produe-
tion and Ilabour. From the productive
standpoint. output may be increased with
decreases in scrap and costs of production.
Labour-wise. employee morale  increases
and tornover, absenteeism, accidents, and
the like, are reduced. Educational activ-
ities are expensive, but their worth to a
growing concern is well recognised.

Common Method

The organisation structure of the

. Interviews
planned, patterned plane...

can

be conducted on a
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company is developed to help achieve the
company’s objectives,  Placing the proper
person in the right job creates a working
arrangement that will most nearly insure
the success of the firm.  Although the per-
sonnel department does not have the sole
responsibilite for arranging  transfers and
placement, it does have the responsibility
of co-ordinating job openings with possible
individual transfers.

As  vreviously  indicated, the  best
source of cmployecs is within the com-
pany. Ipn small compauies, employees can
be transferred and changed hetween de-
partments with relative case, but in larger
organisations, their very size often makes
informal communications about such job
opportunities impractical, if not impossible.
When job openings develop in such plants,
the personnel department has the responsi-
bility of making known the openings and
determining all the persons qualified for
the jobs. Promotions
and transfers can do
much for the morale
of emplovees. Even
it the new job is on
the same payv level as
the old job, emplov-
ees often count it a
promotion to change
shifts or move from
a  hot, undesirable
location to one more
generally  desired.
Such moves in large
plants can most effec-
tivelvy  be  planned
and  co-ordinated by
the personnel  depart-
ment,

An emplovee may
leave  the  company
for voluntary or in-
voluntary reasons.
Whatever the case
may be, it is impaor-
tant that an accurate
record be kept of the
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circumstances under which the scparation
occurred.  The most logical location for an
unbiassed determination of why  separation
takes place is in the personnel  section.
Herce a disinterested third party can con-
duct a separation interview under eireum-
stances that will elicit the cooperation and
confidence of the cuplovees, If involun-
tary separation is involved, this procedure
gives the employee a chance to vent his
feelings Lefore lvaving, and ofters splendid
opportunity for the company to correct mis-
widerstandings as well as help smooth over
an unfortunate circumstance, Separation
interviews also have the added advantage
of precluding unfortunate and unfair dis-
charges.

Disciplinary Action

_ At times, severe  disciplinary  actien
is taken in the heat of discussion that
is neither just nor called for. The cooling
off period cffected by the separation
procedure and the separation interview can
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do much to belp uncover such cases and
their causes,

The hig clerical job of the personnel
department is keeping records.  In union
cases, complete personnel records are often
essential to determine what action under
the terms of the contract should be taken.
Reinstating, rehiring. and transferring em-
ployees between plants also recuires com-
plete records.

Complete and accurate records must
be maintained of all employees’ promo-
tions. transfers, merit  increases, edu-
cational advances, grievances, and so on.
In addition, records of labour turnover.
number of applications processed, level of
pav, absenteeism, and the like are often
kept by the personnel section. This is not
an exhaustive Jist. but it does serve to show
the arca of record keeping in which person-
rel is most concerned, and indicates the
tvpes of records and the importance of the
records-keeping function by the personnel
section.

Inter-fiimn  Comparison by Indian

New Delhi-3.

INTER-FIRM COMPARISON

PRODUCTIVITY (Vol. V, No. 3) contains a number of articles on
and foreign experts.
Copies can be had from the National Productivity Council, 38 Golf Links,

Rupees Three only.
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/ Motivation is a management function
That kindles burning passion for action
Amidst the human force of an organisation
Who sets the machinery in creafive motion.

The Army needs the elixir of inspiration
To bravely face the battle of production;
Lest they be sunk in deep frustration,

Keep them afloat in the stream of jubilation.

Motivation deals with scntiments and emotion,
Holds in esteem the wants and ambition

Of those who work with earnest devotion

To fix their prolific spirit in cohesion.

Motivation ensures fair remuneration,

But apart from economic consideration,

It gives personal and social satisfaction

To those who produce in sirenuous exertion.

The will-to-do is triggered by motivation

To actuate the workmen to vigorous action:
They merge their entity in the planner's creation
The head and the foot move equally in unison.

Motivation gains momentum under able supervision
Which of ¢ourse embraces leadership and direction
That can elicit the fullest cooperation

Of the {eams vital to the organisation.

Leadership is the reverse of domination,

It does net lie in forceful imposition,

But the consent of men gives it expression
Who merrily follow the guidance for execution.

No amount of coercion expands production,
Nor can it be enhanced by exploitation,
But it can surpass the limit of expectation
By the concerted will of the men in action.

Contented work-force is the essential condition
To achieve the highest target of production;
Peak-performance is the pride of an organisation
That sprouts from cordial human relation.

Jagannath Sil




Productivity in Depth

. Productivity is not an absolute. but
a relative, term. It implies ratio of output
to input in the utilisation of Manpower,
Material, Machinery, and Money. The con-
ception of Productivity in Depth’  consti-
tutes genuine productivity, as against its
mere outward manifestation or semblance.

While cxamining the proper utilisation
of all resources, it has to be specifically
seen whether (i) Manpower is being utilised
to the full, with balanced jmpact at all
stages and levels of work: (ii) Material is
being utilised in adequate guantities and
ualities, with no, or least possible. waste;

(iii) Machinery is being utilised to its maxi-
mum  balanced capacity, and not under-

utilised or overutilised; and (iv) Money is so
cconomically spent that the overall trans-
action becomes financially bencficial and
progressively continues to be on a sound
base.

‘Productivity in Depth’ can be further
demonstrated as follows:

Whatever may be the type of work
either at the shopfloor or in the office, cvery-

body conneeted with its completion at the
formative, supervisory, or managerial level,
must be thoroughly satisfied that it has been
handled by him or her with the maximum
possible care, accuracy, and promptness at
every stage.

In any and cvery organisation, there
should invariably be a clear-cut enunciation
and demarcation of dutics, fimctions, and
responsibilities of cach and every officer
and employec, commensurate with his or
her status and position in the organisation.
To the extent to which the performance of
these duties is enforeced without fear or
favour, the Productivity Depth of the
organisation will be enhanced.

The Depth of Productivity of a work
may change, according as any Personnel or
Operatives associated with its completion
at different levels and stages readily and
ungrudgingly accept their accountability in
their relevant spheres or levels of operation
or control. Any individual, who shirks
his or her own accountability in the sphere
of work that genuinely belongs to him or
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her, can be taken to be not contributing
to its productivity at all,

The Productivity Depth of any work
which is not executed with proper atten-
tion to its quality, but dene with cyes cen-
tred on the clock, is hound to be of no
high order,

As the depth of the subject matter js

Safety in

To promote safety consciousness among
the workers and officers. and reducing acci-
dents. the Hindustan Steel Ltd., has taken
the following measures:

1. Safety Education & Training:
Regularly conducting job safety course on
TWI principles. The trainers for the job
Safety Course are especially trained in the
Management Training Institute, Ranchi, by
TWI experts. The course is conducted on
a three-tier hasis:

(a) Top Management Course: For the
top manag.ment level, there is a condensed
course which we call “Appreciation Course
for the Top Management Executives.”
Under this programme, we have covered
the General Superintendent, and all the
senior cxccutives of the plant,

(b Job Safety Course for Officers: A
three-dav job safety course (TWI) is given
to officers. A group of 10/12 supervisors
are called from different departments, and
they attend the course i the Conference
Room under classroom  atmosphere. Up
till now we have covered 4350 officers in
this course.

(¢) Workers'  Education  Couwrse  in
Safety: This course is specially designed to

FORUM

unfathomable, | think that readers will
concur with me in holding that all research-
ers and administrators should come forward
with their views on this subject for publica-
tion in the journal-—-R., D. KULKARNI,

Chief  Accountant, Kopargaon Sahakari
Sakhar Kuarkhana Ltl.,, Post Kolpewadi.
Ahmednagar.

Industry

suit the intelligence of workers, und s
conducted in Hindi and Oriya on one-day
basis. This coursc is also designed on TWT
lines, and is conducted in a classroom. away
from the factory atmosphere.

The most effective mcasure in creating
safety consciousness among the workers has
been explained in detail in the article pub-
lished in Construction (Vol. TV, No. 2 June
19686},

1. Safety  Campaigns:
periodically safety  campaigns o cducate
the workers. Prizes and awards arc given
to the workers wha compete in the follow-
ing items,

We  hold

(i) Good housekeeping  competition:

{ii) Safety suggestions competition;

(iii) Safety posters competition;

{iv) Safety models competition;

(v} Safety stories and poems competi-

tion,

III.  Safety Exhibitions: Workers with
the help and guidance of the Safety De-
partment arrange safety exhibitions in which
full-size clay models depicting some unsafe
and safe acts are cxhibited. Several safety
posters and suggestions. along with various
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safety appliances and protective clothings.,
arc shown in the exhibition, and their uses
are explained.

IV. Safety Posters and Slogans: In
every department, at railway crossings, and
on roads, safety slogans and posters are dis-
plaved.

V. Inspection: We o have inspection
stafl who inspeet the tools, tackles, plant,
and machinery very thoroughly, und give
suggestions and follow  them up till the
defects are removed.

VI, Film Shows: Safety flm shows
are regularly held in the  training classes

Readers can write on their experien-
ces in the application of any produc-
tivity technique in any field of social
or economic activily, Since some,
however, may like to have a stimulus,
or some focus point for concentration,
we had posed a few questions in
vol. 7, No. 2, which are obviously

important as they are of national
interest.  Readers of PRODUCTI-

VITY can answer any of those ques-
tions. It will be appreciated if
the answers are precise, and brief.
Generalisations should be avoided as
far as possible, and readers should
concentrate on making available to us
the best of their experiences.——
EDITOR

and on shop-Hoors. They are borrowed
from different embassivs.

ViI. Safety Committees at Various
Levels: Every department has o safety

commiltee, representing  the oflicers and
workers, which discuss departmental safety
suggestions and problems.

VIII. Safety Appliances: A study of
working conditions inside the departments
is made, and workers are given free supply
of all the safety cquipments needed for the

job.
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iX. Nabtional Safely Award: Al these
activities have Lrought results, and we are
glad to inform you that this year (in April
1966) we were given the National Safety
Award for having the lowest frequency rate
of accidents in the iron and steel industry.

All the above activities huve brought
down the number of accidents which is the
lowest among  the steel plants of India,
and can favourably be compared with the
steel plants abroad.  The figures for 1965
given helow may be of interest:

Plants Minor Serious Fatal Total
ROURKELA 453 13 6 306
*BII.AL 1100 93 I 1204
DURGAPUR G673 58 G 767
TISCO 1214 362 2 1578

* (Vide IRON & STEEL REVIEW. Vol X,
No. 2.)

—B. N. SHRIVASTAVA. Safety
Engineer, Uindustan Steel Ltd., Rourkela.

T ———

Workers' Education

To cnsure  safely  in the

industry,
following steps are mecessary:

1r Printing of Safety Slegans on tickets.
2 Formation of a Safety Committec.

3 Safety Committee should meet once
a month whether there is anyvthing to
be discussed or not,

4+ Safety Committee members should be

chosen every vear,

51 As soon as an accident oceurs. mem-

bers should  investigate the canses.
and publish the findings.
6 Report of the accidents should be

published in the House organ, if anv,
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8)

9)

10)
11
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or. in the alternative. it should be
published once a fortnight,

A Suggestion Scheme  for

should be organised separately.
Safetyv  Week

Safcty

Conducting  a
vear.

every

Inviting guest lecturers through the
Workers”  Education  Unit  level
classes.

Screening of Films.

Calling for posters from the employ-
ces concerning that particular indus-
try, and rewarding them.

The  Personnel  Departinent  should
compare the rate of accidents or the
mandays lost on account of various
tvpes of accidents with the previous
vears. aud exhibit the conclusions in

I
JBY

15}

16

17

vonspicuous places,

Review the work of the Safety Com-
mittee at the end of the vear.

Institute  inter-departmental — competi-
tion on a healthy basis,

Providing Safety Badges for all the
emplovees, with a4 request to wear
them all through. The hadge must
be attractive,

Exhibiting the number of mandays
passed without accident.

Sending a copy of the investigation
report of the accident, along with the
suggestions, to the concerned
emplovee’s  familv——T. A, NAGA-

RAJAN. Labour & Weltare Officer.
Asbestos Cement  1.td., Podanur,
S, India.
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Management Literature

GENERAL MANAGEMENT: By
Rustom S Davar (Progressive Corpo-
ration Private Ltd., Bombay, pp. 602,
1966, Price not mentioned.)

Principal Davar has done good scrvice
for the student community by bringing
together his own class notes. and a num-
ber of articles (his own and many others)
into a big-sized publication. with the title
“General Management”.  The book  also
contains @ number of case studies which
the students will find useful. Tt is a little
difficult to review this book. because much
of what has gone into it is not the author’s
own and the quality. therefore, is naturally
uneven.

In this vast assembly of management
literature, however, there is one chapter,
The Management Theory Jungle, publish-
ed originally by THarold Koontz in the

Academy of Management Journal, followed
by a sequel written by Lyndall F. Urwick
in the Personnel. Having read the two
chapters one has a feeling of getting rather
thicker inte the jungle, instead of getting
a stmplificd version of the managerial pro-
cess.  The writings throughout the book
leave much the same feeling, though it
cannot be said that this is the author’s fault,
for the book is largely an anthology based
on existing literature. Nevertheless, credit
must be given to the author for the sheer
maanitude of the achievement. Basically,
prohably, the difficulty arises from the fact
that the practitioncrs. called the manage-
ment scientists ete.. so far engaged in the
struggle to build up a munagement science,
have hardly been successful; and Principal
Davar, as an old practitioner, certainly
knows the truth,

Undoubtedly, Principal Davar has put
in an enormous amount of hard work. One
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wishes. however, that he had emploved an
editor, because there is plenty of evidence
that the whole velume has been published
in the spare moments of a city practitioner
with too many irons in the fire, For ex-
ample, take such a sentence as “The absence
of authoritarian views as to the definition
of management” {p. 16). Obviously, the
anthor means “authoritative views”.” Even
in the choice selection, there are a good
many howlers. “. .. the path to bankruptey
is strewn with corpses who failed to plan
or planned poorly ... {p. 163).

As a whole. the book does deserve to
command a sale in the student world, for
Principal Davar has collected many pieces
that have been floating about on the vast
ocean of management literature that has
vozed up Irom the intellectual reservoir of
professors and practitioners,  some  sharp,
and others not so sharp, but, nevertheless,
wanting to say as many words as possible
on a subject. which can just be summed up
in three words—trained commonsense.

Case Studies

PROFILES IN PRODUCTIVITY:
Baroda Froductivity Council, June
1966

This is the second in the scrics: the first
publication on Profiles in Productivity” was
brought out by the Baroda Productivity
Council in 1965 It was a marked success;
in fact it was & continuation of NPC's own
adventure i the field: the “Impact of Pro-
ductivity.”  The Baroda Productivity Coun-
cil has thus carned the unique distinetion of
providing industry with good case studies,
pointing the practical way to increased pro-
ductivity.  The studies cover the improve-
ments brought about in Alembic  Glass,
Jyvoti, Sarabhai Chemieals, Alembic Chemi-
cals, and Sayaji Iron & Steel Company. The
case historics are concerned with material
substitution, materials handling, work study,

REVIEWS

wastage, quality control, cost accounting,
productivity in agriculture, cte. One wishes
that the book had a Contents Page or Index:
its an avoidable defect in an  otherwise
heantiful publication.

Incidentally, the Baroda Productivity
Coundcil has used the opportunity in an-
nouncing  that thev have undertaken  the
preparation of an English-Gujarati diction-
ary of technical words used in connexion
with Productivity.

e —— .

MANAGEMENT
DEVELOPMENT

Management Development: By Ellis,
0O Keller, the

modern role of management, and sets

This book summarises

out clearly and completely, vet con-
cisely, the text and tenets of the subject
Also

contains instructive case studies from

of management development.

Indian industry to illustrate the applied

side of management skills.

Rupees Ten

An NPC Publication
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Foundry Forge Plant

. .The Foundry Forge Plant of the
Heavy Engineering  Corporation Lid..
Ranchi, is sctting up two foundries of which
one, the Grey Iron and Non-Ferrous Foun-
drv, has a rated capacity of nearly 36,000
tonnes  annually  with a maximum  picee
weight of 100 tonnes. and the ather, the
Steel Foundry. has a rated capacity of
nearly 40000 tonnes of shaped castings.
with a maximum piece weight also of 100
tonnes.  Both the foundries will work on
jobbing basis. and the weight range of their
sroducts encompasses castings from a few
dlogrammes to 100 tonnes. This should
give some idea of the variety and magni-
tude of the workload which will devolve
on the Wood Working Shop which will not
only service the above two foundrics. but
is expected to take on some orders from
outside as well.

Our Wood Working Shop consists of
the following operating departments:

(a) Timber seasoning and storage

() Timber cutting and sizing

(¢} Joiners, and cabinet making

(d) Wood pattern making

(¢) Metal pattern making, and

{g) Pattern repair and storage

It is anticipated that, at full production,
6,000 ¢. metres of timher will be consumed
annually by the shop; the maximum piece
weights of wooden and metal patterns will
be of the order of 3.000 kg and 200 kg res-
pectively, and that a total 332 shopfoor
personnel, excluding supervisory staff, will
he employed. These shopfloor personnel
are categorised into the following direct and
indirect trades.

Direct:
(a) Pattern makers
{h} Yoiners

() Machine operators
(dy Fitters (Mechanical). and
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{e} Painters

Indirect
{2) Secasoning kilu attendants

(b) Cutting and sizing machine opera-
tors

{¢) Markers

{d) Shop maintenance men

{e) Pattern repair men

(f) Transport and auxiliary services
{g} Despatchers

(h) Tool crib attendants

(i} Timber Storekeepers and

(j) Pattern Storekecpers

The ratio of dircet to indirect personnel
on the shopfloor will be 1.24:1.

Because the work is non-repetitive, and
calls for a high degree of interrelation be-
tween the various trade groups, it is felt
that a group incentive syvitem evaluated on
Standard Trs./Actual Hrs. basis would be
most suitable.  However, the difficulty lies
in establishing time standards for " jobs,
these being almost entirely non-repetitive,
Perhaps the solution lies " in cstablishing
clemental time standards.  However, a high
degree of individual craftsmanship require
in the making and repairing of patterns
renders any attempt in this  direction
formidable,

I shall bhe obliged if vou could please
indicate_some practicable “solution bearing
in mind that the Industrial Engincering
function is yct to be firmly estzblished in
the plant, and that the management consi-
ders the nced for an incentive system, at
least in the Wood Working Shop, to he an
urgent one...—V. S, VARMA, Senior
Engineer, Technical Methods and Man-
power, FFP {Admn), Ranchi.

August 28, 1966.

Double Yield with Less Water

... I read with deep interest a short
article captioned “Double Yield With Less

LETTERS TO ¥DITOR

Water™ on page 301 of Produeticity (Vol,
VII. No. 2).

I am anxious to contact the ventor
to get further particulars in regard to the
mode of installation of pencil-thin pipe
lincs. and the manufacturer from whom 1
could purchase them as I am contemplating
to carry out an experiment  to get  better
yields with less water. [ would appreciate
greatly if you would be goad enough to
help me make the necessary contacts . . .—.
SHARAYU DATFTARY.

(We would very much like to get in
tonch with the writer of this letter, but it
docs not contain his address—-Ed.)

“Work Study: Human Aspect”

. Mr. R P. Nadkarni has nothing to
say against my research design. and the
conclusions  arising thercfrom. Ie, how-
cver, feels that the conclusions drawn are
difficult to be put through. My data related
to weavers, If the findings based thereon
are extended to other ficlds, we shall have
to take the working and operational condi-
tions there into consideration. I drew up
picee-rates for compositors in the Govern-
ment Press, taking into uccount the declin-
ing  efficiency  of compositors owing  to
advancing age in fixing the workload for
the rates applicable to voung workers, that
is, those below 45,

I think “demoralising is rather a strong
word to use for the bearing of myv findings
in relation to voung workmen.  They, too.
w their turn, would reach that age and
enjoy the concessions their older collcagues
enjoy.  And to those who are exceptionally
sturdy, piece-rate would bring higher carn-
ings for the averase workload a voung man
shoulders.  \With advancing age one re-
quires more money to meet fumily obliga-
tions.  This benefit, accruing because  of
old age, will tend to raise the morale of
workmen. for it would he a generous gos-
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ture on the part of management. I may Companies revealed that capital amounting

mention here that though I am 68, T do not,
for that reason, put in less work than young
officers. cven though 1 am working in an
honorary capacity. The incentive s the
consideration shown by the Labour Com-
missioner, and his appreciation.  But [ would
not plead on this score that every man
could be expected to shoulder the workload
I do. So, the fow workmen past 45, whose
output does not suffer diminution with ad-
vancing age, mav be exceptions, and that
would not affect mv conclusions.

As regards slight increase in the cost of
production, it can be offset by economies
in other directions, for 1 know there is a
large scope for economy at higher levels.

I have nothing to say against the alter-
natives proposed by Mr. Nadkarni, They
do not impeach my findings. but suggest
alternative remedies, and may well be worth
trying in an cxperimental set-up. Open-
mindedness is the first requisite of scientific
approach. . .—BANSI DHAR, Hony, Efh-
ciency Adviser, Labour Commissioners’
Office, Kanpur,

August 11, 1966

Inventory Control

...We had gone through with interest
one of the articles written by Mr. Y. S
Joshi, and published in the special issue of
Procucticity on Inventory Control. (Vol. IV,
No. 4, Oct. — Dece. 1963).

It is stated by Mr. Joshi that “a recent
Reserve Bank Survey of 1001 Joint Stock

to Rs. 800 odd crores is locked up in inven-
tories, as against an annual sales turnover
of about Rs. 2200 crores, giving an inven-
tory sales turnover ratio of 1:2.75. The
corresponding figures for Western countries
is 1:6 to § which means we have to go a
long way to achicve Western standards.”

e shall appreciate if you can kindly
agsist us by supplying the following
information:

1. Of 1001 Joint Stock Companics,
how many were fertiliser/chemical
factories?

2. \What was the ratio of inventory to
the total installed cost of the equip-
ment in those fertiliser/chemical
factories®

3. \Vhat was the value of spares and
general stores stocked. expressed as
a percentage of the cost of total
capital equipment installed?

We are, in fact, interested in collecting
some data for fxing realistic norms for
spares and gencral stores inventories which
could form a reasonable guideline in the
fertiliser industry under Inﬁ-ilan conditions.

The results of any  recent survey
relevant to the above subject in respect of
fertiliser and chemical factories, including
refneries working in India or abroad. will
be very useful for the above purpose...——
VL LEEKHA. Chief Mechanical Engineer,
Fertiliser Corporation of India, Nangal
Division, Naya Nangal,

Sept. 9. 1966

PRODUCTIVITY, key to
prosperity




Spiral Casings

The engineers and workers of the
Heavy Electricals factory at Bhopal
have successfully manufactured one of
the biggest spiral casings in the world,
This spiral casing, for a 33,000 kW
water turbine, has an inlet diameter of
26 feet, and weighs about 94 tonnes.
It will be supplied to the Obra Hydel
Project of Uttar Pradesh.

The spiral casing consists of 99 steel
segments, each one of which has been
meticulously developed and formed ac-
curatelv on a 3.000-ton hydraulic press
machine in the factory’s Fabrication
Division.  This job calls for a verv high

degree of workmanship. When com-
missioned, the spiral casing will contain
LI72 cubic metres of water, and 190
cubic metres of water will flow through
it everv second.

Situated at « distance of 32 kilometres
downstream of Rihand dam, and 11
kilometres ahove its confluence with the
Sone river in the Mirzapur district bor-
dering the States of Madhya Pradesh
and Bihar, the Obra Hydel Power Sta-
tion, when fully commissioned, will
contribute nearly 175 million units of
electricity per annum to the U.P. grid.



“...Either produce tore or perish
like flies in millions ... Self-sufficiency in
focd must be achieved if we want to live
like a respectable nation...The food pro-
Llem will not be solved by demonstrations,
burning of houscs, and uprooting railway
tracks., It is the farmer and only the far-
nter who is in a position to overcome this
problem...” — ¢ svBRanaxiaM, Union
Food M nister (at a Seminar at Jullundur).

“...Five dollars incested in family
plunning can achicve as much progress as
166 dollars invested in other areas of econo-
mic  decelopment .. — ORVILLE FREEMAN
US Agriculture Secretary (at the Ministerial
Confcrence of the Development Assistance
Commiftec of OECD).

“... It would be a tragedy if India were
alwavs to depend on foreign authors. Our
goal should be to produce our own text-

books. We should not become a nation of
translators . .. "— a1c CHAGLA, Union
Education Minister {addressing the All-

India Council for Technical Education at
New Delhi),

* ..Science is advancing at such a
pace that a graduate is almost obsolescent
on the day of his graduation, a research
paper is cut of date on the day of its publi-
caticn, and imported research equipment

is often out of fashion by the time it is
procured...”— Ds KoTHARI,  Chairman,
UGC (in a speech on ‘Man, Atom, & Gal-
axies’ in New Delhi).

“ ..The Madras Government has
decided to put up only “semi-pucca” build-
ings for schools, dispensaries, hospitals, etc.,
in future. Construction of such Dbuildings
would cost only 50 per cent of the standard
ones, and this would mean substantial sav-
ings in Government expenditure on build-
ings ... —\ BHAKTAVATSALAM, Madras
Chief Minister (Speaking to Pressmen af
Udumalpet near Coimbatore).

“ ..Over the next 15 years the world
must prepare to feed an additional 1,000
million people. Four-fifths of this 1,000
million will be added in the food-short
developing countries..,” — ORVILLE FREE-
»axN, United States Agriculture Secretary,
in Washington.

“...In our march towards Socialism we
do not wish to be prisoners of dogma. We
have no doubt about our goal. We may
socmetimes stumble and fall and we may
sometimes pause to take breath, We may
sometimes lean on friends. We may some-
times have to make hard choices and make
adjustments in certain circumstances at 2
particular point of time. But whatever
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practical adjustments we make, the strategic
objective in our struggle against poverty and
on behalf of socialisation is fixed and un-
changing...” — INDIRA  caNDHI, Indian
Prime Minister, speaking in Moscow.

“... I hope that India will demonstrate
the dramatic production results that can be
achieved by farmers when they are given
a sufficient price incentive, have adequate
credit, and when they learn to use effectively
fertiliser, improved seeds, pesticides, irriga-
tion and other technology ...” — ORVILLE
FREEMAN, US  Agriculture  Secretary,
speaking in New Delhi.

“...We are told that 85 per cent of a
motor car is made here but the other 15
per cent is the most important. Unless
we can make a cent per cent motor car, I
prefer to go back to the ox-cart age, rather
than go in an imported car...”-—cv
RAMAN,  Nobel Physicist, speaking at
the Indian Institute of Technology, Madras.

“ .. Scientists are so damned expensive
to train that no country can afford to retire
them at 65..."—S8m JoHN ECCLES,
Australian Professor of Physiology, who won
the 1965 Nobel Prize for Medicine.

THEY SAID 80

“...1 am a firm believer in our National
Productivity movement, and I am convinced
that productivity is the only way for our
cconomic prosperity. One harsh way of
looking at it is to say: ‘Produce or Perish’.
I would like to sound an optimistic note. 1
would say ‘Produce and Prosper..”—
D SANJIVAYYA, President, NPC (Union Indus-
try Minister), inaugurating National Confer-
ence of Local Productivity Councils at New
Delhi.

“ ..Damage caused to grain stored in
India by rats is a real problem... The real
losses are more in the range of six per cent
instead of 20 per cent... The loss on grain
stored in the US ran to zbout 2 per cent
armually. FAO reports appeared to be con-
siderably exaggerated...” — DEAN RUSK,
US Secretary of State (before US Senate
Agriculture Committee),

“...India has put up with the least
amount of imported consumer goods in the
last 18 years..,For instance, we import
practically no lipstick, though we are not
against the use of lipstick. Even more than
import substitution, ‘import avoidance’ had
been 2 basic factor in the country’s foreign
trade policy ...” — MANUBHAT sHAx, Union
Minister of Commerce, in Lok Sabha.
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Bombay Metala Alloys
Mfg. Co.Pvt. Ltd.

Post Box 6210, Bombay-10. Telephones:376104-5-6
Also at 33, Chitzaranjan Avenue, Calcutta-12 Ph: 335533
8, Sembudoss Strecr, Madras.l Ph: 23037
I Ef3, lhandewalan Extension, New Dethi-1 Ph:57118
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CONTRACT LABOUR IN MANUFACTURING INDUSTRIES
A Report and An Analysis
by
K. N. Vaid

Contract Labour in Indian Industries has engaged the attention of
policy-makers for the last 100 years. Governmental action in this area began as
early as 1861 and some legislation had been passed since, At present there
is a bill before the Parliament which seeks to regulate or abolish the Contract
Labour system in all manufacturing industries. It is felt that sufficient infor-
mation on the prevailing contract labour practices and the implications of its
abolition on production is not available, and the present report is an attempt
to provide relevant information which may form the basis of rational decisions.

The study covers three major industries—sugar, textiles, and engineering,
and highlights the issues at stake that call for public concern.

Price Rs. 10.00 / 33.00

SHRI BAM CENTRE FOR INDUSTRIAL RELATIONS
5, PUSA ROAD, XEW DELHI-5

With the
Gomplif[nen’[s GOODE i EAR
0




LET'S TALK IT OVER A CUP OF

Coffee '

1s It the dress for the next party? Or arrange- gadid

ments tor the club picnic 7 Whatever the

sublect, takk It over a cup ot stimulating,
satlstying, friendly Coffea.

WHATEVER THE MOOD,
COFFEE SATISFIES

Good Coffen i aory in maka, Weite oo w3
for @ five bookiet. Mantioa the tenguage
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COFFEE BOARD
BANGALORE
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Special Offer during the Productivity Year

COSTING AND COST CONTROL, Cloth-bound, 260 pp.
By : S. K. GOYAL, B.Com, LL.B,, ALCW.A.

Book Review :

“*Costing and Cost Control provides an organised plan of study for students
of Cost Aecountancy .... Control aspects of cost or industrial accounting
have been dealt with elaborately.” —The Cost & Works Accountani.

“This is an excellent addition to the Indian literature on Cost and Budget-
ary Control. .... There is practically no technique of productivity that the
author has not in some way covered. Besides, the author has made a pretty
successful attempt at putting this subject in the context of general analysis
of business organisation and management.” —NFPC Productivity Jo .

Available at Rs. 6.25, half the original price, post-free per V.P.P.
From:

NICOBAR UDYOG PRATISTHAN (P.) LTD.

158, Manmatha Dutta Road, Calcutta-37.




With compliments of :

ALEXANDRA JUTE MILLS LTD.

CHITAVALSAH JUTE MILLS CO,LTD.

EMPIRE JUTE CO. LTD.
KELVIN JUTE CO. LTD.

PRESIDENCY JUTE MILLS CO. LTD.

EASTERN MANUFACTURING CO.

LTD.

NELLIMARLA JUTE MILLS CO. LTD.

“McLEOD HOUSE”
3, Netaji Subhas Road,
CALCUTTA-I.

“BECO’,

A mark of precision & efiicient
performance of :-

Gear Head Lathe
Double Column Planer
All Gear Head Lathe
Openside Hydraulic Planer
Wood-working machines
Meehanite Castings

O WU e W —

Also re-rolled preducts
manufactured by

The Batala Engineering Co. Ltd.,

G. T. Road, Batala
Punjab—India

We invite export enquiries for:
Caffeine & its Salts, Nicotinic Acid B. P., Nicotinamide B.P.

Injectables, B. P. preparations,

Magnesium  Trisilicate,

Diabinol (Anti-Diabetic), Isoniazide (Anti-Tubercular), Solapson
B.P., Dapson B.P. (Anti-Leprosy Sulphone) Drugs etc.

Alum, Alum Sulphate (Iron Free), Alumino Ferric, Pheneol,
Lysol, Naphthalene Pure (Balls, Cubes, Flakes) etc.

Superior Quality Toilet Goods including Soaps, Hair Oils,
Face Cream, Body and Face Powder, Perfumers, Tooth Powder

and Tooth Paste, Etc.

Surgical Cotton, Sanitary Towels etc.

Enquiries from respectable Business Houses, with Bank reference,
cordially invited for Agency

BENGAL GHEMICAL & PHARMACEUTICAL WORKS LTD.

(Oldest Indian Manufacturers of Chemicals & Pharmaceuticals)
6, Ganesh Chunder Avenue, CALCUTTA-I3 (india}.




PUBLICATIONS OF
THE INDIAN INSTITUTE OF PUBLIC ADMINISTRATION

Rs. P
The Communal System of Yugoslavia by B. Mukerji .. 175
Administration of Traffic Enforcement with Special Reference

to Delhi by T. S. Khanna .. 1,50
Training for Social Welfare Work: Courses and Institutions .. 1.50
Staff Councils and Associations in the U.K. and India .. 1.50
The Development and Impact of British Administration in

India—A Bibliographic Eassy by Bernard S. Cohn .. 3.00
The Press, The Public, and The Administration by V. K.

Narasimhan .. 3.00
The Industrial Management Pool: An Administrative

Experiment by H. K. Paranjape .. 4.00
Claims Determination and Hearing Procedure Under the

Employees’ State Insurance Act by Ralph F. Fuchs &

V. Jagannadham .. 2.00
The Damodar Valley Corporation: A Brief Study .. 2.00
The Flight of Technical Personnel in Public Undertakings :

A Study Report by H. K. Paranjape .. 10.00
The Planning Commission : A Descriptive Account by

H. K. Paranjape .. 5.00
Jawaharlal Nehru and the Planning Commission by H. K. Paranjape .. 0.50
Good Government: The Administrative Malaise and Connected

Issues by S. G. Barve .. 1.00
Revenue Inspections at the District Level by A. Avasthi .. 7.50
Caste in Changing India by A. P. Barnabas &

Subash C. Mehta .. 4.00
Conventions and Proprieties of Parliamentary Democracy in India by

K. Santhanam .. 500
The Stiages of Administrativa Growth by Marshall E. Dimock .. 650
Concepts and Models in Public Administration by R. 8. Milne 450

Rrrorts oF SeEMINARS, CONFERENCES & SntorT-TERM COURSES
The Study of Public Administration at Indian Universities
The Patiern of Rural Government
Improving City Government
Morale in the Public Services
Revenue Boards & Divisional Commissioners
A Bibliography on Public Administration in India: The Central
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and State Governments 1.60
Changing Role of the Distriet Officer 7.00
Reronrts or Stupy Grours
Delhi Municipal Bus Transport 1.50

The Experience of Citizens in Getting Water Connections
by Dr. A. P. Barnabas 150
Case StUpIES
Cases in Indian Administration (five cases) . 7.50
The Abolition of the Labour Appellate Tribunal by B. S. Narula .. 10.00

(Postage extra)
Available from :

The Administrative Officer,

The Indian Institute of Public Administration

Indraprastha Estate,
Ring Road,
New Delhi-1.




Institution of Work Study

KASHMIR HOUSE, NEW DELHI-II

PUBLICATIONS :

Management & Work Study
(Peunathur and Selbyv) Rs. 18.00 for organisations

Rs. 12,00 for students of
Work Study

Elements of Ergonomics (19663
(Permathur and Goshab Rs. 12.30

A Manual of Method Study
(Pennathur) Rs. 25.00

Critical Examination Techniques

{Pennather) IIT Edition Rs. 3.00

INSTITUTION GRADUATESHIP EXAMINATIONS

Dec. 12-14,  1966.  Centres: DELHI  CALCUTTA,  MADRAS,

BANGALORE. BOMBAY. Last date for receipt of applications: Nov. 5,
1966. For full particulars. please write immediately to Hony. Secretary

of the Institution.

INSTITUTION LAPEL PINS Rs. 2.00 each
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THE SURGICAIL
INSTRUMENTS PLANT.

MADRAS
' THE ANTIBIOTICS PLANT
RISHIKESH

THE SYNTHETIC
DRUGS PLANT. HYDERABAD

INDIAN DRUGS & PHARMACEUTICALS LTD.

{A Government of India Undertaking)

NaTiONAL InsuRaNCE BuilLpING » 5 ParLIAMENT STREET ¢ NEW DELHI




Ew specialise in equipping industries

B. E. W's engineering activities
embrace all types of structural
stezlvork, tre fabrication of
tanks and vessels, the manufact- Machining of ¢rive heads

ure of sugar and chem.cal machi-
nory. light forgings and all types
cf ferrous and non-ferrcus cast-
ngs, site erection of steel work
and plant, shiprepairs, the manu-
facture of cparesfor a wide range
of industrial plants and an emer-
gency breakdown service.

BINNY’'S ENGINEERING
WORKS LIMITED

PO No. LT, Meenambakkam, Madras 61

Tefepfone : 80151 (5 iines)
Telegrem : BINEW, MADRAS

INTBEN M




THE HOME OF ELECTRONICS

The modern, well-equipped BHARAT ELECTRONICS' Plant in
Bangalore, with its comprehensive production and dekefopment
facilities, has harnessed the new medium of Electronics. .

BHARAT ELECTRONICS produces and suppligs a broad range
of Electronic Equipment and Components which are used by the
Defence Services, the Railways, the Overseas Communications
Services, Police departments, All India Radio, Transport under-

takings, Meteorological department, Radio manufacturers and a host
of other designers and professional users,

BHARAT ELECTRONIGS LD.

Regd. Office: JALAHALLI—BANGALORE-13

EP.BEL-14

WITH THE COMPLIMENTS OF

THE MOGUL LINE LIMITED
BOMBAY

(A Government of India Undertaking)
OPERATES

Regular Cargo-cum-Passenger services between Bombay and Red Sea ports (Mukalla,
Aden, Djibouti, Berbera, Hodeidah, Assab, Massawa, Port Sudan, Jeddah, Aquaba etc)

Also HAJ PILGRIM SERVICES
BETWEEN
BOMBAY AND JEDDAH
TRAVEL IN COMFORT AND SHIP YOUR CARGO WITH CONFIDENCE
IN MOGUL LINE VESSELS

Heod Office : Telegrams : *MOGUL" BOMBAY
156, Bank Street,
Fort, BOMBAY-1 . Telephone : 38022 (4 lines)

SHIPPING 1S AN INDUSTRY
WHICH SERVES OTHER INDUSTRIES

SUPPORT THE NATIONAL SHIPPING
AND STRENGTHEN THE MERCHANT NAVY
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~yE WINGS TO MODERN ENGINEERING //’, |
ABRASIVES GIVE </

Censider a plane. Any part of it.
Any component. Precision made
to do a precision job. At various
stages in its manufacture. abrasives

gave it the right shape and finish.

Quality abrasives are vital tools of
modern engineering ... for precision
cutting, grinding or finishing of
metals, weod, plastic, leather, glass

. And impeccable quality is what
fastidious engineers find in Carborundum
Universal bonded and coated abrasives.
No matter if itis a plane or a pin—
Carborundum Universal abrasives heip
you maxe it better,

What's more: engineers weicome the
special abrasive service Carborundum
Universal offer. Expert advice on tools
ard techniques to solve any tricky
grinding problem. Ask the man from
Carborundum Universai—he is always
ready and qualified to help.

CARBORUNDUM UNIVERS AL LT,
(Mameer 5f The Indian Stangaras institution) 2

Masrzs » Bombay + Calcutiz - Delki

Bondad Abrazives . Coated Abrasives

Super Refractories - Abrasive Grains

it
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Read

PRODUCTIVITY

regularly

It’s an NPC Publication

{Annual Subscription Rs. 12}

(Subscripion card appears between pages 348 and 349)

Coal Industry in USSR
Czechoslovakia & Poland

This NPC Study Team Report, just published, will be useful to all
those connected with the indusiry. The experts, who visited USSR, Czecho-
slovakia, and Poland as members of a team sponsored hy the National Produc-
tivity Council, to study the industry’s productivity problems and achieve-
ments, have covered, in the report, all its important aspects, viz., natural
conditions, mechanisation, organisation, cost factor, labour-management rela.
tions, training of miners, personnel safety measures, and working conditions.
In the light of their study and the conditions prevailing in India, they have
made a number of recommendations to bring about improvement in the
working of our coal-mining industry. The various recommendations have
been made with the objectives of bringing about efficiency, lowering the cost
of production, and improving the miners’ working conditions.

A MUST reading for not only the management, but also to economists,
trade unionists, and all those interesied in the welfare of the coal industry.

Rupees Five

National Productivity Council
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