JOURNAL OF NPC

NATIONAL PRODUCTIVITY COUNCIL IND



NATIONAL PRODUCTIVITY COUNCIL

The National Productivity Council is an autonomous organisation
registered as a Society. Representatives of Government, employers, workers
and various other interests participate in its working. Established in [958, the
Council conducts its activities in collaboration with institutions and organisations
interested in the Productivity drive. Local Productivity Councils have been and
are being established in industrial centres.

The purpose of NPC is to stimulate productivity consciousness in the
country and to provide services with a view to maximising the utilisation of
available resources of men, machines, materials and power; to wage war
against waste; to help secure for the people of the country a better and nigher
standard of living. To :nis end, NPC coileccs and disseminates information
about techniques and procedures of productivity. In collaboration with Local
Productivity Councils and various insututions and organisations ic organises
and conducts training programmes for varicus levels of management in the
subjects of productivity. It has also organised an Advisory Service for indus-
tries to facilicate the introduction of productivity techniques.

NPC publications include pamphlets, leaflets and Reports of Preductivity
Teams. NPC utilises audio-visual media of films, radio and exhibitions for pro-
pagating the concept and techniques of productivity. Through these media NPC
seeks to carry the message of productivity and to create the appropriate
climate for increasing national productivity. This Journal is an effort in the
same direction

The Journal bears a nominal price of Rs .50 per issue and is available
at all NPC offices. Annual subscription (Rs 9.00 to be sent by cheque in favour
of National Productivity Council, New Delhi) is inclusive of postage !

Opinions expressed in signed articles are those of the authors and do
not necessarily reflect the views of NPC.

All material in the Journal may be freely quoted or reprinted but
acknowledgement is requested, tcgether with a copy of the publication con-

taining the quotation or reprint.
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*“+.. Mere cating of bread is no more the sole 1im of man. He
has openel newer and fresher vistas of prog.-ess before himself, He
has begun to ask for a number of things, besides shelter, clothing, edu-
cation, medical aid ete. And more than that, he has perpetually fought
to obtain more bread for less sweat, by developing appropriace skiils
These skills are represented by the philosophy and methodology of
Droductiviig .. 7

Rashtrapa‘i
Rajendra Prasad

“...Icommend the work of the National Productivity Council.
It is obvicus that higher production is vital for us and ve must ex-
plore all avenues which m ght lead to this desired cbjective. _ ... ®

lawaharlal Nehiry



Priorities in Productivity

|N any area of social or individuai adventure, planning is essential to success,

particularly against the background of a fast current of social change;
and planning means laying down the order of priorities and the marshalling
of resources to fulfil the priorities decided upon in the time allocated
for given ends.

For the success of the Productivity Movement, as for other social ends,
we need to lay down a time schedulie of priorities according te which the
objectives of the National Preductivity Council may be as expeditiously
achieved as resources permic

If we go over the parameters of the whole industrial system which
comes within the jurisdiction of NPC in regard to the enhancement of
productivity, we shall come to realise the magnitude of the task to be
accomplished. A choice has necessarily to be made where NPC may
concentrate its resources with a view to achieve the maximum results In
the shortest possible time. There is the large area of the private sector,
On the other hand, a rapidly expanding public sector is opening out, with
large chunks of Investment in heavy industry, particularly Iron and steel arnd
multi-purpose projects, which have an important industrial aspect. It will
be an infinite gain, if productivity is from the beginning buiit into the public
enterprise system, Those in charge of the Productivity Movement have
necessarily to think out where the application of productivity techniques will
yield the best results. Of course, we must make the whole area receptive
but at the same time, we have to avoid spreading our resources too thinly.
A decision has to be taken asto the selected areas of massive impact in
the public sector and in the private sector.

We have further to consider the allocation of resources between new
industries and the traditional industries which have by now more than half a
century of industrial experience. The new Investments constitute a very
large area of a fast developing economy ; and it would be easler to Introduce
productivity techniques, as investments actually fructify. In the traditional
industries, too, there is scope ; and they have not to be neglected.

Decision-making with regard to the settlement of prioritles for the
productivity drive, however, does not end here. Resources have to be divided
again between large, medium and small scale Industries. Many of the large
industries can themselves afford the employment of productivity experts.
Medium scale industries may also be in a position to employ an Industrial engi-
neer; and If he isalive-wire, he could certainly do much. But medium scale
industries do need some attention in this respect. On the other hand, small
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scale industries present problems of a rather unusual nature in the application
of productivity techniques. Yet it is this area to which public policy is rightly
inclined; and it is the small industrialists, who would in their own Interest

welcome the entry of productivity experts from an all-India body like the
Mational Preductivity Council.

After these cholces are made, a further position has to be taken, whether
larger resources may be devoted to the training of management tn the appli-
cation of productivity techniques or carrying conviction to the working ¢lass
as to the essentiality and desirability of their coooeration in the implementa-
tion of the productivity programme. Here probably, we shall have to try a
simuitaneous approach, for while decisions regarding introduction of produc-
tivity techniques have necessarily to be taken by management, their in plementa-
tion Is difficult without the active cooperation of labour. We have therefore
to carry both together. While we must continue our rmanagement training
programmes, we must simultanecusly attend to the education and training of
the working class and create among them a feeling that the Productivity
Movement is something by which they stand to galn entirely.

In the matter of training, again, we must have something to teach. There
has been hardly any research done in this country on the economic and
technological aspects of productivity. The general economic background s,
of course, well-known. Studies have been made of certaln industries; and
there have been a few sociological research projects carried out in the field
of industry. But research in productivity, as such, has been more or less absent,
How far can the National Productivity Council organise research on its own
or encourage and stimulate other research organisations te underiake
productivity studies ? This is a question that has to be seriously considered.

As regards the learning of foreign techniques, foreign ald Is available.
But this programme has its limitations, as of course, also its advantages. A
number of senior men have gone out in a wide variety of lines to learn. what
they rapidly can, of productivity techniques within the sphere of their own
experience. A number of technicians have been and are being sent to various
advanced countries to learn the techniques of production in several lines.
This appears to be 2 promising field, but it needs evaluation.

Probably one of the best programmes in this connection is the
organisation of in-country teams. This would, of course, require resources
on ascale, for these In-country teams would cover the whole country and a
wide varlety of Interests. Labour needs to be brought in significantly into
the In-country teams. That would make them feel that they have a p ace in
the industrial system. It would lead to a realisation among the leaders of the
working class that it is the highly productive concerns which are really ina
position to pay more than normal wages. The direct relationship between
productivity and the wage level would at once become clear.

What we really need is a sort of a general movement : a change in

social attitudes, leading to the conclusion that productivity is crerybudy’s
businoss.



Sharing
The Gains of Productivity

P S LOKANATHAN

The problem of Sharing the Cains of Productivity has acquired a
topical importance in the present context of labour’s attitude to the

adoption of productivity techniques.
mental nor of long term importance.

But in a way it is neither funda-
It is a passing phase in our

economic growth towards a highly developed society. When the general
level of productivity rises, not only will the whole community but
practically every individua?l and every section of society gain so distinctly
that the problem of sharing the gaing in finer proportions will have lost

its sharpness.

HE fundamental problem really is
the development of social attitudes
so that every person, no matter what
work he does, behaves and functions
as a very efficient member of the
organisation in which he works. It is
the creation of an urge to higher pro-
ductivity that is important and which
may prove difficult. Once we get going
on the road of productivity, the problem
of sharing its gains will lose its toughness
which is so apparent at this moment of
discussion. High productivity will be
reflected in a variety of ways, not only
in the total and per capita output but
also in a high level of wages. No
management, anxious to survive and to
prosper in a competing economy, Or
even in the public sector, anxious to
show continuously improving perform-
ance, would like to lose highly produc-
tive workers because of the high wages
that they are able to command.

The most essential point, therefore,
is that in the planning and working of
a factory, there should be a general
atmosphere favouring productivity, and
the question of the manner in which
the gains of productivity would be
shared, be regarded as only a part (and

not even a major part) of the general
problem of increasing productivity. The
creation of this sound atmosphere is the
most important task of Management,
whose specific function it should be to
see that the whole of the factory is
oriented towards higher productivity.

There are some employers who take
2 narrow view, and argue that if increas-
ed productivity is due to installation of
a new or more efficient machine, all
benefits should go only to capital. Even
assuming that such a view js correct,
it is not fair. The very fact of increased
productivity should be the basis for
sharing the prosperity of the concern.
The attitude towards this should be one
of cooperativeness. It is obvious that
the mere introduction of a new machine
cannot by itself bring about increased
productivity, unless the workers c¢o-
operate to use the machine and maintain
it properly. The idea that capital
investment can be separated from the
cooperative work of labour is unreal-
istic. There is hardly any work which
is not the resultant of all the factors of
production of which labour forms a
major part.



If this is understood and accepted,
it becomes only a matter of detail as
to how to share the gains of productivity.
Where, of course, the gains are measur-
able in terms of quantity or in terms
of value, the question of proportions
becomes easy. But it is quite possible
that the gain is an overall gain, not
attributable to any particular group of
workers in which case, sharing has
necessarily to be on a production basis
in terms of the overall product.

On the other hand, it is possible that
the gains may be very definitely
measurable and attributable. In that
case, the problem becomes technical,
that is, a question of fair measurement
of productivity. To the extent to which
the problem is reduced to a technical
level, sharing becomes easier. It is,
therefore, essential for organisations like
the National Productivity Council to
organise research on the techniques of
measuring the gains of productivity.

Apart from the not insoluble techni-
cal problems involved, there are vital
social issues at stake. It should be un-
equivocally agreed that in industries
and in firms where the current wage is
below the minimum wage, the first
claim on increased productivity should
be that of a rise in wages to the mini-
mum wage level. In such cases the
employer would have to wait for his
share in the gains of productivity. In
cases where the wage is between the
minimum and the fair wage, the
employer would be entitled to recover at
least the cost involved in the applica-
tion of productivity techniques.

In industries and firms where a fair
wage level obtains, labour and manage-
ment ecould negotiate on a somewhat
free basis, for obviously in these cases
the firms are pretty well off, investors
and workers each as a class earning a
fair reward; and the firms are operating
under favourable market conditions.
Here probably a fifty-fifty share in the
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gains of productivity would be fair,
though it has no particular sanctity, but
what the total gain is, may require de-
tailed study.

It has after all to be recognised that
the decision-making process is centred
in the management whose prime
function is to secure a surplus from
current operations. The larger the
surplus, the higher would be rated the
efficiency of management. Management
itself needs an incentive, just as labour
or anybody else. It has to be motivated
to take decisions which should result in
higher productivity. If all the gains in
productivity were to be appropriated to
labour, management would, in fact,
become lethargic.

The above conclusion may perhaps be
given a statistical shape, as a method
of approach.

percentage share

management labour
Where the wage is below the
minimum wage 0 100
Where the wage is between
the minimum and the fair
wage 20 80
Where the wapge is at or
above the fair wage level 50 50

These are broadly the lines on which
any sensible person would think on the
problem. There is ne mathematical
precision about these percentages, but
they indicate broadly a reasonable order
of magnitudes,

It may be stated quite firmly that,
difficult as the problem of sharing may
seem to be in reality, it is far less diffi-
cult than the other problem of determin-
ing the gain to be shared and how to
measure that gain, When once this
magnitude is ascertained and some
analysis done of the factors that have
contributed to or cooperated in the
gain, half the battle would have been
won. It requires only a reasonable



frame of mind on the part of trade
union organisation and management to
establish a formula for division.

The question really is neither strict-
ly rathematical nor economic. It is a
question of social attitudes: unfortu-
nately, but factually, the capitalist and
the working classes regard each other
as a distinct species of humanity, with
interests that are totally divergent.
While this attitude is a fact, there is
the major and unalterable fact that all
classes of people have to subsist on the
fruits of the economy.

Further, the paramount social objec-
tive is to build up a progressive eco-
nomy. The working class surely has no
incentive to work unless it gets a
commonly accepted minimum. On the
contrary, if such a minimum is not
somehow secured within a reasonable
period of time, it might even be
difficult to hold the community together.
From a wider social point of view, there.
fore, what may be called the non-
working classes have a positive material
interest in seeing that workers get a
certain minimum to live upon.

That is why I have suggested that in
case number 1 where the wage is below
the minimum wage, management should
forego any share in the net gains of
productivity after allowing, of course,
for any increased costs. This will
serve a number of purposes. The
interest of the working classes in raising
productivity under such circumstances
becomes absolute, and probably higher
productivity would result in a shorter

period of time than most people can
imagine, for there is a margin of effort
which everyone can put in and this will
be fully forthcoming, if a man is pro-
mised some minimum standard of life
for himself and his family.

Thus a rise of wages to the minimum
wage level would be rapidly paid for
by increased productivity itself and the
management, for foregoing its share in
the gains of productivity, would have
made an investment of an extraordinary
character in the goodwill and content-
ment of its workers. This is good
business. Hence this scheme of sharing
the gains of productivity is not ideal-
istic. It is based upon business con-
siderations and the long-term social
interest of all classes of the community.

In an economy such as ours, operat-
ing at such low levels of productivity,
it should be immediately possible over
a fairly wide front to link up increased
productivity and higher remuneration
for workers. If a bus driver, for
example, also works as a conductor, as
in West Germany, the UK and the USA,
he should be straightaway entitled to
at least a part of the remuneration
payable to the conductor! As road
transport is going to expand very
considerably, there should be no fear of
reduction in the volume of employment.
All that would be necessary is to train
up persons to work simultaneously as
drivers and conductors and earn practi-
cally double the wages.

The above may be difficult for some
time, but the combination of a bus

1+, .for example, Wilts and Dorset Passenger Bervice (UK) operate a bus with one driver
without & conductor, the driver being provided with & machine to issue tickets and paid a
compensation of 159, extra on his basic wage...”” NPC Report {number 3) on Road Transport
Industry in West Germany, UK and UBSA, September 1860, p. 45.

“...In many units the driver worke without & conductor...”Ibid, p. 37. The reference is to
Rheinbahn AG (Street Car Associstion) Dusseldorf, Weet Germany.

**...Most of the vehicles are one-man operated, which saves the salary of the conductor...”
Fifth Avenue Coach Lines Incorporsted, New York, Ikid., p. 68.



driver-cum-mechanic® may have to be
soon adopted and worked up, because
the losses on account of bad and
inefficient operation of machines of all
sorts are so enormous that any effi-
ciency bonus payable to drivers and
operators would be a small part of the
losses being incurred. A public bus in
India costs Rs. 40 to 50 thousand, but it
becomes just a wreck after 2 to 3 years,
mainly because of bad driving and lack
of attention to maintenance. Practically,
every driver is a mechanic, but he does
not drive as one conversant with the
mechanism of a lorry would drive,
because he has no incentive to do so,
and we thus lose a capital investment
of Rs. 40 to 50 thousand in two-three
years. In the UK and West Germany,
a bus lasts for more than 10 years
and is saleable to under-developed
countries.! Thus, a very substantial
saving is in sight, and a country so short
of capital resources and ordinary
facilities, and anxious to expand rapidly
in matters like bus transport, has neces-

sarily to take action in this respect.

If a bus gets completely depreciated
in three years and its original cost is,
say, Rs. 30,000—taking both figures on
the low side-—it works out to a depre-
ciation of Rs. 27/- per day, or about
Rs. 800/- per month. A bus driver in
India gets a wage ranging between a
minimum of about Rs. 75/- to a rough
maximum of Rs. 150/- It is very
obvious that no family can subsist on
a wage of Rs, 150/- per month. If by
good maintenance and cautious driving,
the depreciation of Rs. 800/~ is brought
down to Rs. 400/- per menth, it should
be practicable and within the limits of
economic possibility to raise the bus
driver’s remuneration to a fair wage
level.

It appears inevitable that the eco-
nomy will either develop along these
lines or will be made to do so. It would,
of course, be wiser that such a situation
should be brought about by mutual
understanding and proper co-operation,
and not after the bitter experiences of
capital waste and inefficiency. Then,
sharing the gains of productivity will
cease to be a problem.

2 ¢ The Team wus particalarly strack by the good maintenance of the vchicles of the Company
(Schnell Bus Bud Hombherg, West Germany}. The drivers, being trained mechanics, are res-
ponsible for thi s ‘rvicing and maintenance of their vehicles, for which they are paid extra re-
munsration. This fosters attachment to the vehiele and a team spirit develops. From the
produstivity point of view the facts about overhaul are really remarkable : an engine runs for

0.4 million kilomaters without any major overhaul.

Overhauting is usually done once in four

years when the engine is changed. Tyres (here the road condition factor comes in) usually
run 0.12 million kilomsters, when they are retreaded for a further run of 60,000 kilometers.,.””

Ibid., p. 36.

8 ©...Another productivity factor that struck us in the working of the British road trensport
gystem is its low rate of deprecintion...The buses of the London Passenger Transport, for
axample, ate overhanled every four years during which time they may well have done 1,60,000
to 1,830,000 miles. The average age of vehicles is said to be 18 to 20 years... The normal life of
a busin Wilts nnd Dorset Passenger Service is 15 years..."” Ibid., p. 45.

s, ,.Depreciation is low. Though vehicles are depreciated on a life-eycle of 10-12 years, the
company has some buses 22 yearsold....”” Fifth Avenue Coach Lines Incorporated, New York,

Ibid., p. 56.

4 ... they sell their depreciated vehicles to countries 4n need. The London Passenger Transport
has sold 20-year old vehicles to Yugoslavia and 10-year old vehicles to Ceylon.. ** Ibid., p. 46.



Sharing
The Benefits of Productivity

Higher productivity can provide opportunities for raising general
standards of living if its benefits can be shared equitably among capital,
labour and consumers. The option between investment and consump-
tion implied by the use of productivity gains for one purpose rather than
another is a universal dilemma that has to be faced whether the economy
is free or planned. The question of sharing the benefits of productivity
presents many difficulties and the following summarised version of an
article published in July 1960 jssue of the International Labour Review
analysing the problems involved may be of some interest in India and
also remove misgivings, if any still remain.

FEW words have risen to favour quite
as quickly as productivity. As
soon as peace was restored and men
could concentrate on economic progress
once more, it had such a vogue that its
original sense—the ability to produce
—was virtually lost sight of, and for
the masses, productivity became a some-
what hazily understood panacea for
achieving the happiness of mankind,
materially at least.

Speaking  generally, productivity
might be defined as the ratio between
productive effort and its results, Four
problems arise in connection with the
measurement of productivity. First,
the choice of a suitable unit of time.
Secondly, whether one should try to
measure the productivity of an isolated
unit of production or of all the opera-
tions performed in a workshop. Thirdly
the choice of the factor—labour, capitai
or land—the productivity of which is
to be measured. Amnd, finally, it has
to be decided what units of measure-
ment of the factors are to be used in
the numerator or the denominator. As

for the last, it may be added that the
term productivity, when used without
qualifications, means the ‘productivity
of labour. In other words the denomi-
nator is the quantity of labour expended
to obtain the output forming the
numerator.

The Benefits of Productivity
More Output or More Leisure

Rise in productivity presents, among
others, these possibilities: it is possible
to obtain higher output with the same
effort as before or the same output as
before by working less; and one may
work a little less and produce a little
more, thus taking the benefits of higher
productivity partly in the form of goods
and partly in the form of leisure.

If it is decided to maintain the pro-
ductive effort, this may open the way
to (a) an increase in the wages paid
by the firm; (b) an increase in the
other income distributed by the firm
(income on capital or entrepreneur’s
profit) ; or {¢) a reduction in prices.




Quite obviously, these three possible
consequences can be combined and in
given circumstances they may be en-
countered either simultaneously or in
turn. The most likely course of events
is that the three effects will succeed
each other in the following sequence.

First, the fall in unit costs and the
increase in the volume produced and
sold will lead to higher profits for the
firm and higher income on capital. Next
the firm’s prosperity will weaken the
entrepreneur’s - resistance to wage
claims, and wage rates will tend to
increase or hours of work to fall without
a decline in earnings (which amounts to
an increase in hourly wage rates).
Finally, the technical progress made by
the firm will be imitated by similar
firms, which, in the normal course of
events, will lead to price competition
and a tendency for prices to fall.

Although the possible courses in the
event of a rise in productivity boil
down tc two—a reduction in effort
and/or an increase in output—theoreti-
cal analysis alone cannot decide who
will benefit from these different
courses. The fact is that in every case
there may be four ways of sharing out
the benefits of produectivity, either
immediately or after a lapse of time,
namely—(l) an increase in wages
(2) an increase in other incomes (3) a
reduction in hours of work or (4) a
reduction in prices.

The ways in which these four forms
combine do not appear to follow any
regular pattern, but depend on the
economic and social background to the
increase in productivity. This back-
ground also affects the behaviour of
the market (i.e. the customers) and
the relative bargaining power of wage
earners and employers. The latter in
turn are very often influenced by public
opinion and the attitude of the authori-
ties, as well as by the purely economic
forces of supply and demand.

While, by and large, the greatest
share of the benefit from higher pro-
ductivity goes to wage earners, mainly
in the form of higher wages and
secondarily in the form of shorter
working hours, the other production
incomes also receive a share, and con-
sumers likewise benefit through a
relative long-term fall in the prices of
products affected by technical progress.
In other words, while these four forms
exist side by side, their relative
importance varies considerably from one
country and period to another.

Eccnomic Consequences of Different Ways
of Sharing

Ways of sharing out the benefits of
higher productivity should have the
following characteristics:

(1) they must be fair and acceptable
to all the economic agents involved;

(2) they must not be likely to entail
either inflation or a contraction of the
economy; and

{3) more generally, they must not
compromise the prospects of continued
economie growth.

Lower Prices

Theoretically at least, lower prices
have a number of major advantages. In
the first place they “socialise” the
benefits of higher productivity by
passing them on to all members of the
community, which is perfectly reason-
able, since technical progress does mot
belong to anybody.

Secondly, from the standpoint of
economic efficiency rather than equity,
higher productivity entails a change in
the real or technical conditions in
which the factors of production are used,
that is, consumption of these factors
per unit produced is less. This means
that there is, potentially at least, a fall
in costs.
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There are also certain disadvantages
of lower prices. They add to the
burden of indebtedness by increasing
the amount of real wealth represented
by each monetary unit used for
interest or debt payments. They dis-
courage capital-intensive methods and
thus weaken the stimulus to the spread
of technical progress.

Higher Income for the Employers

Higher income for the employer
{profits and income on capital) results
automatically if prices do not fall in
proportion to the rise in productivity,
unless the workers’ share in the
product is increased. If productive
efficiency is to continue to improve,
there can be no doubt that in the general
interest, the remuneration of capital
must be high enough to allow a sufficient
rate of formation of new capital. This
is particularly important in the case of
the  economically  underdeveloped
countries.

Apart from this purely economic
consideration, it would normally be
difficult, socially, to allow all the bene-
fits of higher productivity to go to the
entrepreneurs and capitalists, It is
widely felt that social justice requires
the workers to receive a large share of
the benefits, subject to any limitations
imposed by investment needs or (should
the economy be under strain) by the
risk of inflation. Furthermore, while
higher profits, if invested productively,
may ultimately be in the interest of
the entire community—especially in
the under-developed countries, where
they may help to create jobs for the
unemployed—they may also be osten-
tatiously sguandered on imported
luxury goods and thereby worsen the
maldistribution of incomes.

Higher Wages

How large the workers’ share should
be is hard to assess, because provision

also has to be made for the need to keep
abreast of technical progress and to
improve productive equipment. Any
improvements in the latter indirectly
benefit the wage earners, not only
because of the additional jobs thereby
created but also because the future effi-
ciency of labour, which in the last ana-
lysis governs the workers' real incomes,
will be higher.

But the question which of the workers
should share immediately the benefits
of increased productivity through higher
wages also raises complex problems
which go beyond the individual firm
and affect the whole national policy. If
the gains arising out of higher produc-
tivity go only {o the workers in the
firms or industries in which these gains
have actually occurred, the following
consequences, other things being equal,
will probably ensue:

(1) relative prices will normally
remain unchanged since wage costs per
unit produced will remain the same if
the whole of the productivity gain is
passed on to the workers;

(2) the relative demand for differ-
ent products will also very probably not
show any great change unless the
income effect varies greatly from one
product to another;

(3) accordingly relative demand for
labour in the indusiries which have
raised their produetivity most will tend
to fall, whereas the supply of labour to
these industries will tend to expand
owing to the attraction of high wages.

The result will be a trend towards a
distorted labour market and the
emergence of an arbitrary, irrational
wage structure coupled probably with
an inflationary trend caused by the
attempts of workers in industries where
little or no improvement in productivity
has taken place to keep up with the
wage increases in the more fortunate
industries. ‘In other words the problems
will not have been solved satisfactorily.



On the other hand, general participa-
tion by the workers in productivity
increases at the national level leads to

difficulties of another kind which,
though different, are nevertheless
serious.

In the first place, if wages are to rise
at a common rate, this rate must be
related to a certain “average” produc-
tivity increase, which clearly raises the
major difficulty of establishing an index
to determine this average; this would
involve problems of weighting which
would not be easy to solve.

But it can be assumed that a uniform
inerease in wages throughout indusiry
will result in virtually no change in the
supply of labour to different industries,
since relative wages will remain the
same and accordingly there will be no
particular incentive for workers to try
to change their jobs. At the same fime,
since the increase is based on an average
figure, there will inevitably be indus-
tries in which productivity has not risen
as much as the average to which wages
are adjusted. In these industries higher
wages will inevitably (other things
being equal) lead to higher prices and
this will normally entail a falling off
in the demand for their products. When
demand falls, production will have to
be adjusted and less labour will be
required. As, however, there has been
no change in the supply of labour the
ultimate result will he a labour surplus
in these industries.

Conversely, in the industries where
productivity has risen more than the
average to which wages are adjusted,
there will be a tendency for prices (or
at least relative prices) to fall and,
therefore, an increase in demand for
their products resulting in greater de-
mand for labour without any automatic
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adjustment of the labour supply to the
new situation.

Shorter Hours of Work

Shorter hours of work in the form of
either a shorter working day, a shorter
working week, or alternatively of longer
holidays with pay, is often cne of the
aims of the trade unions. If gains in
productivity are taken by the workers
in the form of increased leisure, the
production remains the same and there
is no imbalance in the economy. Longer
hours spent at home often make people
want to smarten up their houses, which
leads them to do a number of odd jobs,
frequently quite disinterestedly as a
hobby. Longer week-ends may lead to
expansion in tourist and allied trades.
In the short run there will clearly be a
probable reduction in the propensity to
save, coupled with a rise in the demand
in certain trades and a tendency for the
economy to expand. In the long run,
shorter working hours result in a
smaller volume of real wealth than
would have been produced if the pro-
ductive effort had been maintained.

Conclusion

In sharing out the benefits of higher
productivity, it is important to keep
public opinion, as well as the parties
to the debate, adequately informed if
sensible decisions are to be reached
which make proper allowance for future
needs. A balance between equity and
efficiency, which must be the aim, can
only be struck if even the relatively
distant consequences of any particular
way of sharing the benefits of higher
productivity  are  perceived and
thoroughly analysed, having regard to
the special circumstances of each
individual case.



A Tale of Two Factories

R L MircueELnL*

€6 40O down to the factory” said the
Man from the Ministry; “Go there
and see for yourself, The management
will give you all the help they can. Stay
there as long as you like. But please
find out what is causing this trouble,
and what we ought to do about it.”

The factory was a medium sized one
in the public sector, set up about eight
years ago in collaboration with a well
known British company to make indus-
trial goods urgently needed for India’s
Five Year Plans, and high hopes were
held of it.

And the trouble? Well, it seemed that
the Ministry weren't really satisfied
with the cost of the goods produced,
but still less were they satisfied with
the quantity being turned out. The
demand for these articles was very
great and pressing, and the factory was
only supplying a part of the country’s
needs, so that the rest still had to be
imported. Of course, nobody had
expected that the new factory would
be competitive straightaway, and in the
earlier years the low output and high
costs had been taken for granted. But
it had now been going eight years, and
although there had been slight improve-
ments from year to year, its perform-
ance was still considered to be well
short of the targets set for it.

Some time ago the Ministry had been
in touch with the collaborating firm and
had obtained details of the production
figures regularly being achieved there:
output per shift, output per machine,

SIL.O expert attached to NPC; and -(;-hief. ILO
Productivity Mission.

output per man, and so on. These
figures had been compared with those
being attained in the Indian factory, and
it appeared that on average the new
plant’s performance was about one-third
of that of the British factory. At first it
was thought that there must be some-
thing wrong with the data, so further
checks and further comparisons were
made, in much greater detail. And now
there was no doubt about it—although in
some individual instances the outputs
from machines in the Indian factory
were as much as eighty or ninety per
cent of those in the other plant, overall,
the performance was indeed about one-
third.

“The managing director says it's the
workers,” said the Man from the
Ministry; “He says they don't work the
way they should. He thinks what is
needed is an incentive scheme, then if
the workers know they are going to
get a bonus they’ll come to work on
time, work hard throughout the shift,
and not take so much time off. But
I'm not so sure.”

Well, I wasn’t so sure either. Incentive
schemes can be very useful aids to
management, and good things for the
workers too, but they can never replace
management, and it did sound a bit as
though the managing director thought
that if he had a scheme, the workers
would run the factory for themselves.
Anyway, it was no use jumping to con-
clusions: the only thing was to get down
to the factory and take a look.

Now it so happens that I know the
factory of the collaborating firm fairly



well, and thus I was looking forward
to being able to make direct compari-
sons. The British factory is an old
one, which has grown up and extended
this way and that way, like so many
other British plants, so that now it is
bursting its seams, and its layout is by
no means ideal. The machines, too, are
a mixture: some new ones, some not so
new, and some still clanking out their
last vears while they wait for replace-
ments. But still the workmanship is
good, and the firm has built up a long-
standing reputation in a competitive
and quality-conscious market.

The Indian factory was quite different:
a brand new building, spacious, set out
in plenty of ground, with a well planned
layout. Every machine was the latest
and best one of its type, properly
installed, adequately maintained, and
capable of matching the production of
the world’s best factories. So it
obviously wasn’t the buildings or the
machines that were causing the trouble.
Nor was it the materials, for over 95%
of the materials used were imported,
and were of exactly the same quality
_and indeed came from the same
suppliers—as those used abroad. Tak-
en all round, the equipment of pro-
duction was as sound as could be. The
trouble must lie with the men in the
case: either the workers or the manage-
ment.

So I spent a lot of time on the shop
floor, watching what went on. In the first
half hour I thought I knew the answer,
and 1 certainly knew the biggest
difference between the two plants, but
1 wanted to be sure. Over five days 1
watched each machine carefully, and
the operators going about their work, to
see whether there was any lack of skill
on the part of the operators, pointing to
a need for training. Not a bit of it. I
soon became convinced that the men
had been properly trained, and knew
their jobs and their machines as well
as anybody else. I saw them when

things went smoothly, and I saw them
when things went wrong, and in both
cases they knew what to do with their
machines and how to sort out the diffi-
culties as they arrived. But although
they knew perfectly well what to do,
they didn't spend a substantial part of
each shift actually doing it. Work was
slow to start at the beginning, there
were numerous hold-ups for one reason
or another during the day, and work
ended long before the shift finished.

Now I well remembered the last time
I had visited the British plant. I walk-
ed onto the shop floor, and within a
couple of minutes the foreman of the
section where I had entered came up %o
enquire my business. There was one
of these foremen in every shop, and
below them charge-hands for each
group of six to fourteen workmen. The
supervisors had been workmen them-
selves in earlier years, and had been
promoted from the shop floor in most
instances. They were in their sections
before their shifts started each day, and
they remained there most of the day,
either on their feet or in their offices
which were sited in their sections. If
they had to go out of their shops, they
left word where they were going. Each
of them knew his men and his machines
intimately; he knew the shades of skill
and dependability among his men; he
knew which machines needed nursing;
he knew which operations were tricky
and needed special handling; he knew
where close tolerances and high quality
workmanship were important and where
they were not so critical. Each was
king of his own section, responsible to
senior management for getting the mate-
rials, drawings, tools and equipment
into the section, and the right quantity
of the right quality work out of it
When 1 enquired at eleven o'clock the
foreman could tell me how much had
been produced in his section upto the
tea break that morning, how much the
day before, and why last week he fell a
little short of target.



Here was the biggest contrast with
the Indian factory. I knew there were
supervisors: for the wvarious sections,
because I had examined the payroll be-
fore going into the works. But I'd been
three days on the shop floor before I
actually saw one, and then only
because I sought him out to enguire
about burnt out hulbs and piles of semi-
finished work which had remained un-
changed throughout this time. I found
the supervisors in an office remote from
the shop floor, where they said they had
quite a bit of paperwork to do, but were
nonetheless ready to receive any worker
who cared to come up to discuss his diffi.
culties. For the most part, the super-
visors were young engineering gradu-
ates, fresh from college, with a more
than adequate understanding of the
theory and engineering principles asso-
ciated with the products the factory was
making, but no actual experience of
making them. There seemed to be quite
a high turnover of supervisors, as these
young men regarded the job as but a
stepping stone to better things, and con-
sequently few of them came to know
their workers at all well. When I en-
quired abeut output the senior man said
he didn’t know, but he thought that the
figures for the month before last were
in a drawer in his desk somewhere.

Down on the shop floor I had seen
how the men took their time over get-
ting going at the start of the shift, and
how, when they ran out of materials for
their machines (which happened in
some instances about every half hour)
they went off themselves to the stores
to get more, there to stand in a queue
until the storekeeper managed to sort
out the things they needed from the jum-
bled heaps that were his store. When
snags arose the operator sometimes
dealt with them himself, sometimes call-
ed on his neighbours te down tools and
help him, and sometimes sent for the
maintenance men or engineers and sat
down to await their coming. When work

came off his machine he carried it to the
nearest vacant space on the floor and
put it down—and there weren't many
vacant spaces. It was small wonder in-
deed that the workers were engaged on
productive work for somewhat less than
half of the shift, or that they had little
compunction about leaving their ma-
chines for lengthy chats with their
fellows.

No doubt this particular instance was
an extreme one, but it is by no means
unique. I have seen something of the
same sort in any other Indian factory,
and particularly (let it be said softly)
in factories in the public sector. The
foreman or supervisor level of manage-
ment, the lowest level the one most
directly in touch with production, is fre-
guently neglected, sometimes almost
non-existent, and alwavs much weaker
than in the factories of the more highly
developed industria! countries. And it
is this one factor which more than any
other is responsible for lower output,
higher cost, and generally less satisfac-
tory performance of many industrial
units.

Quite recently, in a seminar on
Management Accounting held in New
Delhi. the working papers for the session
on Management Structure included a
statement that the foreman or super-
visory level is not generally considered
in India to be part of management. This
I think is probably true: and it is also a
great pity, for it points to one of the
major management weaknesses in the
manufacturing area of industry. When
one visits factories and goes through the
production departments, as I do fre-
guently, one is often steered gently
away from the foremen as being ill-edu-
cated fellows, or otherwise of little
account in the scheme of things. This
I suggest is all wrong: for those who
have had experience of managing suec-
cessful manufacturing enterprises know
beyond the possibility of contradiction



that the foremen are indeed a part of
the management structure, and a very
important part too. Without them the
enterprise would not be nearly so suc-
cessful. Who can run an army with-
out NCOs?

In the older days in Indian industry
the jobber carried cut many of the func-
tions of the western-style foreman. He
knew his men well, he controlled them,
and was held responsible by the manage-
ment in greater or lesser degree for
their performance. But the system
which relied on jobbers had many perni.
cious and improper features which out-
weighed its usefulness in other direc-
tions, so that it is now frowned upon,
and is, quite rightly, fast disappearing.
Unfortunately, getting rid of the jobber
has sometimes been a bit like throwing
the baby away with the bathwater: the
good features have gone with the bad.
Now there is all too often a vacuum
where there ought to be a supervisor.
No senior manager, however competent
or enthusiastic he may be, can function
as the supervisor should, for if output is
to be high and costs low, each smallish
group of workers will provide work and
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enough for a foreman, and no senior
manager can give his men this close
attention. Nor will an incentive scheme
fill the gap.

It may well be that the concept of the
foreman or supervisor as applied in
western industries will not fit well into
the Indian industrial structure, and
should not be grafted without change
on to the indigenous management struc-
ture. This has been the case in Japan,
and in one or two other less developed
countries, and these peoples have deve-
loped their own ways of ensuring that
the essential management functions re-
quired of the first line supervision are
satisfactorily discharged. Some such
development is long overdue in India,
for assuredly until a means is found to
supply the close attention, assistance and
control of workers which is practised in
the major industrial countries, and
moreover a means which permits the
supervisor——or whatever he is called—to
deserve and enjoy the respect both of
the workers and of top management,
production will languish. This is indeed
a management problem. It is also one
of the Keys to Productivity.

TO A VERY JUNIOR EXECUTIVE

You've got this simply terrific scheme
You’ve worked on for weeks, my friend ?
You say the plan is as smooth as cream,
As sweet as a dividend ?
Will it save the firm a bushel of grief
And a sizeable bale of pelf?
Then son, it’s /= if you solve one brief
Detail: be sure to convince the Chief
He figured it out himself!

Georgie Starbuck Galbraith



Safety and Prodilctivity

H P Dastur*

Industrial safety poses the ancient problem of technology as against
hurnanity. But it is not on purely human grounds—these of course are
substantial—that the position has been argued here. The real point of
the argument is that investment in safety contributes to productivity.
Men will not be productive in an environment in which they feel unsafe.
The very etymology of productivily is significant: the word is derived
from “pro” meaning forward and “ducere” meaning to lead or to draw.
Productivity is thus a matter of leading people forward and drawing
the best out of them and this cannot be done unless safety precautions
are taken in their interest. In fact, the problem necessitates a change
in the whole perspective of industry. Modern industry in order to
succeed has to invest much more in men than in machines.

THE early pioneers saw easy money

in applying to industry the new
discoveries of physics and chemistry,
but the mistake they made was that they
saw no need also to consider man: his
anatomy, physiology and psychology.
The employee was given no status save
that of an economic unit. His safety and
growth were considered his own con-
cern.’

This, however, soon proved to be
an untenable position, as the change
over from manual labour to mechanical
power created hazards of a new and
extracrdinary character. The develop-
ment of electric power greatly increased
these hazards. The production of atomic
energy has now created radioactive
dangers of a type and magnitude never
dreamt of in the history of mankind.

Even normally, the progress of
industrialisation has multiplied hazards

by contact with chemical poisons,
dangerous machinery and hazardous
manufacturing processes; and these
hazards specially those affecting the
health and sometimes even the life of
human beings have to be treated as a
class by themselves, as men cannot be
put in the same category as machines
and materials. It has, therefore, been
accepted as an obligation of industry to
provide for the safety of persons work-
ing in industrial concerns. But it is not
only a question of law; for law alone
cannot make men safe or productive,

American business leaders’ cite five
fundamentals of human nature as broad
drives which profoundly influence con-
duct. They consider sense of security
as one of them. Obviously an adequate
safety programme will satisfy the em-
ployee’s sense of security and thus con-
tribute materially to his productivity.

*Expert in Industrial medicine; for many years, industrial health adviser to the Tatas.

1°__.Tt is » historical fact that the very elementary precautione for ensuring safety of human life

in mines and factories had to be enforced by law...

"

Lokanathan, Dr P8, The Fundamentals

of Productivity, PropuveTIviTY, Volume 1 No. 3, page 9.
2Human Ralations in Modern Business, Prentice Hall Inc. New York, 1850.
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it can just be taken for granted that in
industrial installations where safety is
nobody’s concern, productivity is bound
to be low. But neither safety nor pro-
ductivity (and there is never one with-
out the other) is a ready made packet to
be bought and scld. According to Elton
Mayo this is a human problem to be
brought to a human solution through
human data and tools. The art of man-
aging is simultaneous development of
machine and man so that the instinct
of self-preservation can be converted
into an attitude of cocperation instead
of conflict. And that would spell less
accidents and higher production. When
however management fails to develop
and maintain a safety sense throughout
the factory, human relations suffer, and
susceptible employees become accident-
prone, which is foreign to man’s instinet
of self-preservation and is an imposed
effect of mismanagement through poor
working conditions and through lack of
understanding of human nature.

It is by now obvious that an uncon-
trolled technology can be ruinous to
mankind. Man’s uneven struggle with
machine has reached a stage where
something radical needs to be done. It
is not merely enough to issue a caution
to sail safe through unsafe conditions
by avoiding wunsafe attitudes. Like
practically anything else, safety requires
a regular training programme that
should bring home to each employee a
knowledge of his limitations and how
to remain continuously safe despite
those limitations. By its very nature,
such a safety programme has to be a
continuious process, with repetition for
constant correction; for human nature
is forgetful and distraction makes him
more so, there being no lack of distrac-
tions in industry.

Secondly, it is essential to bring the
working environment of each employee

SDEREAMER, RUSSELL, Modern Safety “Practices
—Chapman & Hall Ltd., London, England, 1958.
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within the limit of his adaptive forces.
This demands a safe and clean work-
place and that is management's res-
ponsibility. It is here essential to record
that mere monetary incentives are not
a substitute for a programme of what

may be called construetive safety. Fur-

ther, such a programme makes it possi-
ble for management to show its concern
in its employees. It can, therefore, con-
tribute in its own way to the improve-
ment of production, quality and cost
performance. A safety programme is an
integral part of supervision and a cor-
nerstone of good employee relations,
hence, also of productivity.

Apart from these high considera-
tions, safety awareness must be con-
sidered an essential and integral part
of modern life, for the machine culture
has come to stay. As it is machine that
makes modern life more productive than
it was at any time, we have to accom-
modate ourselves to the demands of this
machine culture. We must, therefore,
make adequate safeguards for industrial
safety with due consideration for the
anatomy and physiology of the men and
women who have to work the machines.
Safety education has to be a regular part
of industrial training. It is however, not
only the top and middle management
who have to shoulder the responsibility
of building and maintaining safety in
the industrial structure but safety
awareness has to be created among the
work-people.

Safety performance to be effective
must be based on four elements. They
are, acccrding to Dereamer® (1) develop-
ment of safe working conditions (2)
creation of safe work habits on a per-
sonalised basis (3) promotion of em-
ployee participation in safety, and (4)
corrective action when safety rules are
ignored.

The worker and the supervisor are,
of course, vitally concerned, but the




management has to provide the funds
and appoint the personnel for an effec-
tive safety programme to take active and
continuous interest in it and drive it
home to every member of the produc-
tion line that safety means business.
Safety requirements have to be kept in
mind when scheduling, routing and
planning production. By no means,
however, is the production department
alone responsible for safety. There is
no department in a modern factory
which has not a useful part to play in
the cause of safety.

The responsibility for safety of the
engineering department is high and
second only to that of the production
manager and his line supervisors. In
fact the latter are very often unable to
do anything unless full cooperation
comes from the engineering department
which is responsible for designing of
processes, of machines, and of fixtures;
of planning, arranging and guarding
them to remove the possibilities of mis-
haps. It can also help the production
department by undertaking safety ana-
lysis of time-setting standards, wage
incentives or output quotas.

The next in importance is the main-
tenance department. If not safety-
minded it can create temporary hazards
of its own by obstructing traffic aisles,
throwing scrap around, not blocking off
dangerous areas, leaving live electric
wires exposed, undertaking welding in
wrong places and so on. On the positive
side it can serve safety through proper
lubrication, alignment, and adjustment
of equipment; through periodic inspec-
tion of tools and timely repair or
replacement of the worn out parts; and
through general plant housekeeping and
vard and ground maintenance,

The purchasing department too can
play an important part. It can do much
to help safety by insisting, when pur-
chasing new machines and other equip-
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ment, that they include all necessary
safety guards and features.

Thus everybody is concerned with
safety. Even the employee, round whom
the safety programme revolves, can and
should contribute, for it is in his self-
interest. Accident compensation is poor
recompense for loss of earning capacity.
But productivity is so dependent on
safety awareness that a department of
safety engineering solely and speci-
fically in charge of developing and run-
ning a safety programme, becomes a
sine qua non of a factory whose em-
ployees number about two thousand.
This number may have to be reduced to
as much as five hundred in chemical or
steel factories where hazards are more.
And as safety is an intimate part of
health, the safety engineering and the
medical departments have to do team-
work. In fact the training of the safety
engineer and the industrial physician
includes several common subjects. They
are 1, environmental hygiene and occu-
pational diseases, 2. mental hygiene and
industrial psychology, 3. safety en-
gineering, 4. industrial toxicology, and
5. statistics.

The responsibility, however, must be
squarely on the -safety engineering
department, whose functions may be
elaborated in the words of Dereamer (i)
teach, counsel and advise, assist line
management to fulfil its responsibility
for safety (ii) provide for periodic safety
appraisals, to pinpoint unsafe work
environments and unsafe practices and
processes and make recommendations
for correction (iii) promote and main-
tain a continuing safety-education pro-
gramme which will help create safety
awareness at all levels, but especially
at that of the first-line supervisor (iv)
maintain and interpret accident and
injury statistics and accident-cost data
(v) devise measurements and set
standards which provide for an ade-
quate evaluation of accident-prevention
performance and loss control for each



supervisor at each level of management
(vi) provide for the advancement and
dissemination of fundamental safety
knowledge, conduct safety research and
put existing safety information into us-
able forms such as safety booklets, data
sheets, instruction manuals and bulle-
tins (vii) maintain liaison with national,
state, and local safety councils and take
an active part in the activities of such
groups.

Having established that industrial
safety is an operational need, besides a
moral gain, and having fixed its res-
ponsibility, its techniques may now be
considered. They vary according to the
nature of hazards.

Slowly but surely, industrial man-
agement is realising, that to get any-
where at all, the above-named concept
of industrial safety must be integrated
in the man-machine system of modern
industry. To do so, equipment, work
space and work environments must be
adapted to human use. The functioning,
however, of a safety engineering depart-
ment, will be effective only if a start
is made at the blue-print stage of
machine design programme of an estab-
lishment, for built-in safety is most
effective and most likely to evoke the
necessary and steady support and co-
operation of employees for further
safety work. When, however, hazards
which could have been controlled at the
blue-print stage appear in the produc-
tion field, management may find it too
difficult and too expensive to deal with
them. Built-in safety is good economy
and good human relations, and therefore
one of the roads to higher productivity.

If such closely welded man-machine
system is to pay dividends, machine de-
signs and factory layouts should pay due
attention to human tolerance, and not

overstep its limits. Before putting
machines into motion, engineers test
them for tensile stress and elastic force,
and then lay doéwn limits for their
speed or load. Safety, of course, demands
that it be so, but it also demands some-
thing more. The maximum output of a
machine is not its maximum work
potential, but what its operator makes
of it. Whether the watchword is safety
or production, to give of its best, the
machine’s speed and load should be so
tuned as to remain within limits of
human tolerance.

To quote Hatch,' “some of the work-
imposed stresses which fall within the
scope of human engineering have rather
clearly defined health implications even
if they do not cause frank illness.
Improper dimensional relationships
between the work and his task, awk-
ward body position, prolonged repetitive
use of a few muscles, poor visual rela-
tionships, excessive noise, vibration,
heat are some examples frequently seen
in industry. .... There is an undoubted
relationship between the accident poten-
tial of the job and the gocodness of
adjustment between man and machine”.

The trend of industrialisation 1is
towards automation and an increasing
use of radio-active substances. They
harbour hazards of every kind: physical,
physiological and psychological. But
the psychological stress they can cause
is highest among the known industrial
hazards, for “the peculiar gualities of
radiation are that it is invisible, un-
heard, unsmelt, untasted and unfelt,
apparently infinitely powerful, yet
springing from an almost infinitely
small source, and—as far as the indi-
vidual is concerned—uncontrollable®
The danger, made doubly so by irration-
al fears, is so great that engineers

4HarcH, TREODER, Proceedings of the 12th International Conference on Occupational Health,

Helsinki, Finland, 1957.

5World Health Organisation —Mental Health Aspects of the Peaceful Uses of Atomic Energy—
Technical Report Series No. 131, Palais Des Nations, Geneva. 1958.
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realize that built-in safety is a necessity
when using radio-active substances.

A built-in safety programme must
be based on research study of men and
machines. According to McCormick®
“Human beings appear to surpass exist-
ing machines in their ability to: (1)
detect small amounts of light or sound
(2) receive and organise patterns of
light or sound (3) improvise and use
tiexible procedures (4) store large
amounts of information for long periods
and recall relevant facts at the appro-
priate time (5) reason inductively (6)
exercise judgment (7) develop concepts
and create methods.

Existing machines appear to Surpass
human beings in their ability to (1) res-
pond quickly to control signals (2) apply
great force smoothly and precisely (3)
perform repetitive routine tasks (4)
store information briefly and then erase
it completely (5) perform rapid com-
butations (6) perform many different
functions simultaneously.”

What needs stressing is that both
built-in safety and maximum production
depend on correct division of work
between man and machine so as to take
full advantage of human abilities and
counteract human failings. When how-
ever engineers are taught only machine
technigues without any reference to
their effects on human beings, they
consider safety as anybody’s business
exrcept their own. Training of engi-
neers, therefore, needs reorientation
from being production-centred, as it is,
to what it should be, if the system is to
be fully productive: employee-centred.
Old-timers would find such conversion
difficult; because safety was not a part
of their undergraduate training and
because no one ever breathed to them a
single word about it during their induc-
tion to their first industrial task. It is

the author’s experience that such super.
visors make poor comrades in the
routine course of safety work, though
through no fault of their own, To
remedy this the author started induct-
ing every mnew entrant among super-
visors through the safety department in
order to give him a clear idea how
safety can help him to advance his own
interests by improving his leadership
and, through it his production. As this
answered, the old timers were also
given in batches similar induction. This
too answered which suggests that it is
a communication problem, and one of
the principles of built-in safety is
lo communicate approaching danger
through signals of light or sound or
taste or smell or colour at the right time
and in the right place.

It must be said that technicians are
giving increasing attention to built-in
safety. Yet when it comes to the con-
sideration of human factors they direct
their attention to the requirements of
man  without considering woman.
Modern industry is made by and for
man, but woman is invading industry
in increasing numbers, for the two
world wars have proved that there are
few industrial task which she cannot
do with credit, but her anatomy, phy-
siology, and needs of safety are appre-
ciably different from those of man,

The author in his paper on “The
impact of Industrialisation on woman™
has noted that some of the special
features of woman's anatomy are that
she has more fat and less muscle, shorter
limbs, less height, shorter thumb and
larger index finger than man. Those of
her physiology are menstruation, preg-
nancy and menopause, while psycholo-
gically she has superior social intelli-
gence than man and is more emoticnal.
Some of these peculiarities work to her
advantage in relation to man and some

SMcCorMick, KaNesT J, Human Engineering,
"Dastur, HP, The Impact of Industrialisation
Women’s Conference, 1958.

McGraw-Hill Book Co., UBA, 1957,
on Woman —Background Paper for the All-Tndia
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to her disadvantage, but they all de-
mand recognition, if woman is to play
a useful part in industry without harm-
ing herself, industry or society. To ask
her to use machine controls, work-
benches and tools made suitable for
man, not to make allowance for her
stressful physiological conditions, or to
laugh at her emotional status as so much
sentimental nonsense that can have no
play in a matter of fact business outlook,
is to neglect an important phase of hu-
man engineering.

Industrial safety has three imporI-
tant sides: health hazards, accidents
and fires. Each of them is important
enough for individual attention. To
consider health hazards first, they are
of four types: physical, chemical, bio-
logical and psvehological. Appendix I
gives a workable picture of the main
industrial hazards. Any technique for
detection of hazards to be effective must
be systematic. All the present and prob-
able hazards may be noted by checking
upon all the likely sources of the various
types of hazards. Such sources are the
layout of the room surveyed and its
upkeep, its ventilation, illumination and
traffic lines, machines therein and tools
and equipments used on them, its raw
materials and their processing, by-
products, finished products, industrial
wastes and anything else likely to lodge
2 hazard. If such a survey reveals that in
any room poisonous chemicals are used
in some number, a further toxicological
survey of that room is made. If it is
suspected that any risk does actually
exist, further confirmation is necessary
through medical examination of the
exposed employees in order to determine
the nature and extent of damage done.
Only after collecting such factual data
can one take suitable preventive mea-
sures.

The main principle of preventive
measures for these three types of
hazards mostly revolves round engineer.
ing revision of their sources. Some
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methods of such revision in common use
are; (1) substituting a less harmful
agent in place of a harmful one (2)
enclosure of a hazardous process (3) its
isolation (4) removing poisonous dusts
and fumes through exhaust system 5
using a wetting process for dusts which
cannot be exhausted (6) limiting em-
ployee exposure to hazard. When none
of these is possible the last resource is
protective clothing. But here too engi-
neering revision is necessary for its use
in tropical countries. Most of what is
available is suitable for use in a cold
climate but not in a tropical one. Re-
gearch in this line is overdue.

The above measures however cannot
prove enough for radiation hazards as
they work, as already stated, in the
dark. Extra precautions are necessary
and some of them are remote-handling
equipment, shielding materials, use of
monitoring devices to gauge the amount
of rays absorbed, storage under effective
supervision, and education of employees,
especially to relieve them from the
heavy psychological stress of an un-
known danger like that of radiation.
While the development of nuclear power
shows how far we have advanced in
technology it is rather unfortunate to
have to record that industrial manage-
ment still goes by the old argument:
“no production—no job—no safety.”
They little know that a safe plant is
ordinarily an efficient plant, as may be
illustrated from a real story of World
War IL

During World War II, Government
was urgently in need of some processed
material for their ordnance factories.
They wanted to place the order with the
most efficient factory among the seve-
ral that were producing it. Government
asked an expert to visit all such fac-
tories and recommend the most efficient.
He had however no time to visit them,
but the Government wanted the report
very urgently. So he asked each such
factory to send him its accident records



of last three years, and he selected the
one which showed the best safety per-
formance. Later on when he visited all
these factories and saw things for him-
self he found that his choice was
correct.

Simonds and Crimaldi' report that
the American Engineering Council,
through its committee on safety and
production, carried out an extensive
study to try to determine the relation-
ship between safety and productive effi-
ciency. They included nearly 14000
companies. They concluded that highest
efficiency and best accident records
generally went together. And naturally
s0, for both are products of the same
means, like careful planning and con-
trol, attention to methods, suitable
equipment, and proper training and
supervision of the employees.

Though the slogan “no production—
no job—no safety” is catchy and sounds
business-like, it is yet far from facts
and without substance. If those who
believe in it were to analyse accident
costs, they would find that the slogan
in tune with actual facts, and one likely
to lead to better business, should be “no
safety—heavy costs—less production”.

According to Heinrich the ratio of
uninsured to that of insured costs of
accidents is 4:1. This has recently been
questioned by Simonds and Grimaldi on
the ground that the ratio method is
keyed too much to single averages and
ratios. They further argue that frequ-
ency is a much more valuable indicator
of safety performance than severity, for
blind chance has more play with sev-
erity than frequency. So they have
devised a new standard method whose
basic principle is expressed in the
following formula:

_ Total Cost — Insurance costs + A
times number of cases of (a) perma-

8S1MONDS AND CrRIMALDT, SBafety Management,
Accident Cost and Control, Richard D Irwin,
ine., Homowood. INinoin, 1058.

nent partial disabilities and (b) tempo-
rary total disabilities + B times num-
ber of temporary partial disabilities
+ C times number of cases of minor
injuries requiring only first aid 4+ D
times number of no-injury accidents.

In the formula, A, B, C and D are con-
stants indicating respectively the aver-
age uninsured cost for each of the cate-
gories of the cases. To determine these
averages one must analyse each of the
four types of accidents for their factors
of uninsured costs, and some of the
important ones common to all types are:
(1) cost of lost time of injured employee
(2) cost of time lost by other employees
who stop work (3) cost of time lost by
foremen, supervisors or other executives
(4) cost of first-aid not paid by the
insurance carrier (5) cost due to damage
te machines, tools or other property or
spoilage of material (6) cost of weak-
ened morale due to the accident.

Apart from mere calculations, steps
should be taken to gather facts that may
enable management to devise proper
remedies for preventing accidents.
Accidents are caused. They do not just
happen. So the natural starting point
has to be investigation of causes. The
two most important factors of accident
causes are {1} unsafe acts of employees
and (2) unsafe conditions of work. The
general sources of these two factors are
tabulated in appendix II.

The purpose of investigation of
accidents is to gather facts that can help
in the prevention of accidents, and not
to allocate blame, For this, all accidents
must be investigated, no matter whether
the resulting injury is major or minor
or nil. In fact, investigation of accidents
which have caused only a minor injury
may give clue which can help prevent-
ing serious injuries in future from the
same type of accident. And the right
time of investigation is as soon after the



accident as possible. Delay may remove
or destroy evidence or one may even
forget details.

The next question is who should
undertake such an investigation. Obvi-
ously the two officers most suitable are
the supervisor and the safety engineer.
The supervisor is on the ground and so
is likely to know more of actual working
conditicns in his department and his
emplovees’ attitude towards them. But
the safety engineer has experience and
wider knowledge of the subject. So he
should be there to help the supervisor.
T.ater on, it may also prove necessary
for members of the safety committee to
have a say.

Merely collecting facts is not enough.
If they are to prove useful they
must be analvsed by causes, by location,
by nature of injury and part of body
affected and so on. Such analvsis reveals
trends which help in deciding what
particular remedy should be applied for
prevention of a particular type of acci-
dent. According to Heinrich, there are
four basic remedies:—

“1. Engineering revision: including
the guarding of machines and
tools, isolation of hazards,
revision of procedures and
processes, illumination, venti-
lation, colour and colour con-
trast, provision of personal
protective devices, substitution
of safer tools, etc., replace-
ment and repair, and a wider
variety of similar steps of a
mechanical or physical nature.

Instruction, persuasion and
appeal: including training as
well as instruction and rein-
struction, persuasion and ap-
peal through the motivating
characteristics of  persons
(shop psychology), visual as
well as oral approaches, safety
education and safety organi-

sation with all of its many
activities.

Personnel adjustment: includ-
ing selection and placement
with regard to the require-
ments of the job and the phy-
sical and mental suitability of
the worker, medical treatment
and advice.

Discipline: including mild ad-
monishment, expression of
disappointment, insistence,
statement of past record,
transfer to other work and
penalties.”

This brings up the question as to
who should apply corrective action.
Engineering revision has to be the res-
ponsibility of top management. They
must decide whether a particular
revision should be done by the super-
visor, safety engineer, mechanical
department, or outside contractor.

Regarding the second remedy, mass
apveal through formal safety talks and
safety manuals, and through slogans,
posters, films, contests, and the rest of
it, has a place in safety eduration, parti-
cularly in maintaining safety awareness,
if not creating it. But considering that
in eighty per cent of accidents human
failure is one of the causes, informal man
to man on-the-job training becomes
necessary. Bach worker has his own
unique group of failings, and each has to
be taught specific work habits to meet
the needs of specific hazards of his job.
This means that safety education, to be
useful, should include both positive and
negative aspects. It should not stop
short at merely showing the right way
of doing a job safely, but should also
draw attention to the wrong methods
and the harm they can do. Only the
supervisor can deal adequately with
such training, for he knows much more
than any one else of the good and bad
points of each of his workers and of the
working conditions of his department.




However to enable the supervisor to
take kindly to personalised job safety
training, it should be made clear to him
what there is in it for him. It can pay
him high dividends by way of being
accepted as a leader, and by increasing
his production and lowering its costs.

However, a genuine difficulty faces
the supervisor, even when he is ready
to try out on-the-job safety training.
The number of general safety details is
legion, and he is not making an idle ex-
cuse when he asks where he is going to
find time for them all. But this is not
necessary. The problem is to make each
employee safety-conscious and keep
him there constantly. For this he needs
a few guides which he can use to evalu-
ate each situation for its potentials of
accidents and which can lead him to
adopt in good time measures that can
prevent the potentials from becoming
actual accidents. This is a matter of
laying stress on a few key-points of
safety, and repeating them over and
over again till their use becomes a habit.
According to Dereamer, the main key-
points are: —

“1, Make a habit to pause a
moment to size up the situa-
tion before acting.

2. Always assume that the situa-
‘ion may have changed.

3. Make a habit to evaluate per-
sonal feelings, undue mental
stresses, and weakened physi-
cal condition in terms of possi-
ble causes of accidents.

4. Avoid the point of no return.
Always be prepared for the
unexpected.

5, Look for a
defence.”

The third remedy is personal adjust-
ment, that is, matching work to worker.
This requires a preliminary job analysis
to determine the demands a particular
job is likely to make on its workers.
This has to be a joint effort of the per-

second line of

sonnel, safety and medical departments.
Here too the supervisor is in an unigque
position to help this team because ordi-
narily he is more likely than any one
else to know the accident potentials of
jobs under his direction.

Follow-up work 1is necessary to
determine whether placement and
induction are leading him towards
safety awareness. Such work depends
on communication. Safety education
secks to develop socially desirable atti-
tudes, but they depend on satisfaction
of basic human needs. Safety communi-
cation is not merely a mechanical pro-
cess of conveying information to the
worker about accidents and known
methods of preventing them. It has to
be a living process of changing each em.-
ployee's attitudes. The road to such
change lies through respect for human
needs, through man-to-man understand-
ing of such needs and of ways and means
of satisfying them. The spoken or writ-
ten word means little to an employee un-
less it reaches him through his needs of
a sense of belonging, of gaining recogni-
tion, of participating, of acquiring know-
ledge. Eighty per cent of accidents are
due to humaen failure through inatten-
tion, lack of interest, worry, and impul-
siveness. Safety communication is
necessary to correct such faulty atti-
tudes.

The fourth remedy is discipline.
The three “E”s of safety are engineer-
ing, education and enforcement. When
education fails, enforcement must fol-
low. But education is sure to fail unless
two conditions are first satisfied. Its
message must be meaningful for each
employee. To be so, it must be per-
sonalised, for each employee is an
individual and not a type. Secondly,
only when engineering revision has had
full play. can the message of education
go home. No amount of education can
tempt an employee to use a machine
guard that hinders his production or
wear a goggle that does not fit him.
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So far we have touched upon five
main steps of an accident prevention
campaign: (1) organisation (2) fact
finding (3) analysis {4) selection of
remedy and (5) application of remedy.
But it is remarkable how blind routine
often leads to complacency and final
failure. To prevent such a result,
periodic appraisal of the effectiveness
of an accident-prevention campaign is
necessary. Two yardsticks in common
use for this purpose are (1) frequency
rate of accidents and (2) severity rate.

To complete the study of industrial
accidents, the problem of industrial fires
may now be considered. Appendix III
gives their main causes and sources.
Their prevention and control depend on
the same general principles necessary
for prevention and control of industrial
hazards and accidents. But when they
fail, two remedial measures are avail-
able. They are (1) maintenance of a
fire-fighting squad and (2) maintenance
of specific fire extinguishers for specific
types of fire. The fire-fighting squad has
to be kept in training through periodic
drills for ensuring efficiency in the use
of fire-fighting equipment. Factory
watchmen should also receive this train-
Ing, as they, especially night watchman,
are the first to notice a starting fire.
Water is widely used as an effective
extinguishing medium for most fires.
Water however is unsuitable and even
hazardous where electric equipment or
inflammable liquids are involved, or
where damage caused by water is likely
to prove excessive. The equipment
necessary for control of a fire is of two
types: automatic and portable, Many
tvpes of apparatus have been developed.
The best example of an automatic device
is the water sprinkler. Appendix IV
gives types of portable extinguishers in
general use. All extinguishing methods
are based on one or more of the follow-
ing three principles:—

1. Eliminate oxygen from air.

Remove fuel supply.

Reduce temperature below igni-
tion point.

To sum up, safety seeks to protect
men, machines and materials,—the three
pillars on which rests the main founda-
tion of industry. Safety protects men
against  accidents and ill-health,
machines against inefficient handling
and materials against damage. It is evi-
dent that safety should be ingrained in
the productive system. This means that
each industrial unit must have of course
according to its size and character a
personalised safety programme func-
tioning as a preventive and educative
service. The principle objective of such
a constructive programme is prevention
of damage to life and limb and
property, while its other side is
increased production of both man
and machine. Mere good intentions can-
not fulfil it. It needs active support and
cooperation of all the interested parties
viz.,, Government, industry, labour and
the professions concerned. Such sup-
port can, however, flow only when safety
is accepted as an operational need. This
calls for education. Compulsion, at best
can only have second place. Moreover,
safety is teamwork, and to ensure the
right type of team spirit in its activities,
continuous educative propaganda is a
must.

It is the humble claim of the author,
who has spent a whole life time in indus-
try as medical adviser, that the type of
safety programme elaborated above
will go far towards counteracting the
baneful effects of the present dichotomy
in industry and contribute in a not
insignificant measure to making indus-
try a single homogenous process of
growth by replacing fear with hope.
ignorance with understanding and
aggressiveness with cooperation.
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APPENDIX 1
INDUSTRIAL HAZARDS

COlaseification by types

I Physical

Inadsquate illumination
Inadequate ventilation
Unguarded machines, faulty tools or
squipment, bad housekeeping
Abnormal heat

Undue noise

Undue vibrations or wrong posturs
Abnormalities of air-pressure

{a) Compressed air

{b) Rarefied air

~1 D O 43 b e

II Chemical

1 Poisonous matals and chemicals,
liquid or solid

2 Dusts :—
{a) Organic like cotton, pollen, coal
(b) Inorganic of poisonous metals and

chomicals

(o} Inert like marble, limestone

3 G1s9s and fume of organio solvents, of
inorganic pases and those emanating
from liguids or solids, or heated metals

Biological .
Bacteria, fungi, sepsis

Psychological

1 Maladjustmont to
anvironmoant

2 Disturbed inter relationship between
{a) employee and his co.workers
{b) employee and his supervisor

work or work

Rea;:tions to health

I Physical

1 Eve-strain, fatigus, injuries
2 Aggrevation of community diseases
3 Injuries through accidents
4 Heat strcke, heat exhaustion, crampes
5 Deafness
8 Strain on muscles, tendone or nerves
7 {a) Rapture of lung alvecli
{(b) Heart disense
II Chemical

1 Skin irritetion, burns, systemic effect

2 (a) and (b) Skin irritation, metal
fumne fover, lung diseases, toxic Byste-
mic effects
(¢) Irritation of skin and upper res.
piratory passages, oxygen deficiencies,
affections of nervous system, toxic
system eoffects

III Riological

Bactorial infection and skin diseases

IV  Psychological

1 and 2: Psychosomatic diseases, neuroses,
accident pronencss

APPENDIX II
ACCIDENT INVESTIGATION BY THE SAFETY ENGINEER

UNSAFE WORKING CONDITION
(ENVIRONMENTAL)

Improporly guardad agencies, o.g.
unguarded moving parts

D>faotive agincies—Ilike damaged tool
or equipment or faulty design of
machines

Bad housekeeping
Improper illumination
Improper ventilation and temperatare

Unsafe dress or apparel

Any other cause

[

UNSAFE ACTS
(PERSONAL)

Ignorance of hagard

Lack of sufficient skill to work the safe way,

Physical deficiency for the job
Wrong attitudes

(a) Absent-mindedness

{b) Overconfidence

{c) Haste

(d) Impatience

() Lazinvss

(f) Lack of interest in the job

(g) Bad temperament

(h) Temptation to take chances and show off
(i) Fatalistic attitude



APPENDIX IIiI

THE MAIN CAUSES AND SOURCES OF

1

4

INDUSTRIAL FIRES*

Open flames, high temparatures. stoves,
furnaces, salamanders, welding and cutting,
lamps, heated pipes and surfaces, matches,
smoking

Friction, Hot  bearings, belts, cutting,
grinding
Electricity, Defective wiring, ares, aparks,

heat resistance, static electricity.

Chemnical reactions, Spontaneous
reagents, acids, oxidizing agents

ignition,

(*Abstract from the Natiena! Safety News,
March 1958.)

APPENDIX 1V

TYPES OF PORTABLE EXTINGUISHERS

B
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IN GENERAL USE*

Anti-freeze

Carbon dicxide

Dry chemical

Foum

Pump tank

Soda and acid

Vapourizing liguid

Water-filled (gas cartridge or air pressure)
Water pails.

*(Source : National Safely News, March 1958.)

CAFETY

We just put up posters!



Worker Productivity and
Outside-Plant Life

K SREENIVASAN™

Many social scientists as well as managements have found that a
satisfted worker is also a productive worker. In this context ‘satisfaction’
refers not so much to economic satisfaction, but rather to personal, social

and emotional satisfaction.

When a worker is worried and anxiocus

either because of perscnal problems or because of his relationship with
his co-workers or the community, his work performance suffers. This
is only to be expected since life cannot be compartmentalised into work-
ing life and domestic or social life. The satisfaction he derives from
work has an influence on his life outside and vice-versa.

AN is a social being; his feelings
and attitudes are conditioned to
a large extent by his past experience
and his present environment. There are
very few people in the world who are
completely immune to their environ-
ment or are in a position to change
it to suit their needs. The wast
majority of mankind have to work
out some sort of compromise between
their individual needs and the situation
in which they find themselves; and in
that process of compromise, they are
more or less happy depending on how
successful that compromise has been
from the individual point of view.
Therefore, by providing a better
environment for the fulfilment of the
worker’s social and intellectual needs,
it is possible to make him a happier and
more contented individual and also a
more productive worker.

While a number of investigations
on similar problems have been under-

*Director, SBonth 1ndia Textile Regearch Associn.
tion.
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taken in Europe and America, they are
not particularly relevant to our own
couniry, because the sociological condi-
tions are so vastly different. But they
all emphasise the need to provide better
environment to industrial workers.
Unfortunately we have not come across
any studies in our own couniry and we
would suggest that here is a fruitful
field of research for our sociologists to
undertake.

A group to study the problem was
formed consisting of representatives of
management, trade unions, government
nominees and social workers interested
in industrial labour. It was thus a com-
posite group which brought to bear on
the problem, considerable amount of
practical experience of worker’s life and
his problems. This article is based on
studies made by the group in the Coim-
batore district.

While the personal problems of the
worker have been kept in view, this
study is mainly concerned with the
sociological and cultural problems of



workers as a whole. Though the pri-
mary interest of SITRA is in the textile
industry, some non-textile organisations
were also included partly to get a gene-
ral picture of workers’ life after working
hours and partly to find out any special
problems that the textile workers have.

The guided questionnaire method
was adopted for the study. A question-
naire was prepared by the Group and
administered to management, super-
visory staff and workers of six textile
and four non-textile organisations. The
organisations were selected in such a
manner that from the point of view of
cniployee services they represented a
fair average for the industry in Coimba-
tore. While the managements and
supervisory staff were interviewed by
the members of the group, the workers
belonging to these organisations were
interviewed by the staff of SITRA. In
all, 27 members of management and 200
workers were interviewed. Interviews
were also sought from some trade union
representatives and social workers
werking in industrial areas.

It was found that one non-textile
and two textile factories have provided
employee services in a planned and
organised manner. In the non-textile
factory, about 50% of the workers have
been provided with free quarters. There
is also a social club open to all members
of the staff as well as workers. The
activities in the elub include outdoor as
well as indoor games, swimming pool,
gymnasium, a cinema house and a read-
ing room and library. A subscription of
Rs 4/- per annum is charged to the
workers while the staff subscription is
based on salary. The total number of
workers taking part in various activities
daily seems to be about 200 which is
15% of the total number employed. The
workers and members of the staff mix
{freely in the club with no social distine-
tion whatsoever. The club is run by a
committee consisting of equal number

of workers and staff presided over by
the manager.

The management have also pro-
vided a hospital, a family planning
centre and a middle school for the
workers’ children. Workers take part in
organising dramas and excursions. A
volunteer corps to keep watch over the
guarters at night as well as a St John
Ambulance Brigade have also been
organised. For those workers who want
to take up hobbies such as gardening
and poultry keeping, free seeds and eggs
are distributed by the management.

The management are of the view
that workers’ life after working hours
has a profound influence on their work
as well as their own feeling of impor-
tance and have set ahout to improve it
systematically. They claim that workers
living in the quarters provided and tak-
ing part in the various social and cul-
tural activities are, generally speaking,
better workers and better citizens. They
as well as their womenfolk are better
dressed, more cooperative in the factory
and mix freely with the officers without
any selfconsciousness. But management
feels that they have not been as success-
ful as they ought to have been, because
of the distractions offered by the nearby
town.

Of the textile mills, one has con-
structed about 180 houses for their
workers and have provided many ameni.
ties there, such as recreation facilities,
cooperative stores ete. The other mill
has provided about 100 houses for their
workers. Recreation facilities have
heen organised in a systematic manner
in another textile unit and workers
seem to make full use of the facilities
offered. A gymnasium has been orga-
nised and a library and reading room
have been provided. Books for the lib-
rary are purchased in consultation with
workers and nearly 20% of the workers
are using the library and reading room.



Besides, annual games and sports are
held and annual sightseeing trips are
organised. The management are of the
view that workers who participate in
all these activities are more regular and
efficient in their work.

In the other factories included in
the study, though occasional picnics and
dramas have been arranged, no em-
ployee services can be said to exist.

Two of the unions out of three have
provided reading rooms and libraries.
They are also organising cooperative
housing societies and are expecting to
construct colonies in the near future.

Generally speaking, there was broad
agreement between the views expres-
sed by all people with regard to
the manner in which workers spend
their time after working hours. Most
people were also agreed that workers’
life after working hours affected their
performance on the job. Many manage-
ments gave sleeplessness, family worries
and doing an extra job in their spare
time as causes of inefficiency of some
of the workers. But, when it comes to
the details of a worker's life, many man-
agements are not in a position to give
precise information. In this case, the
interview with workers is to be relied
upon as being first hand. The summary
of interviews with workers is presen-
ted below.

Generally speaking, urban workers
seem to take to recreational activities
more than rural workers, The oppor-
tunities for recreation are perhaps
greater in urban areas. As was to be
expected, men spent considerably more
time in recreation than women and edu-
cated workers more time than unedu-
cated workers. The time spent on recre-
ation also seems to increase with in-
crease in earnings. Under recreation
were included reading, listening to the
radio, taking part in or watching games
and sports, going to the cinema, clubs
ete.

M

Of these, going to the cinema seems
to be the most popular—we might al-
most say universal—form of recreation.
About half the number of workers fre-
quentied pictures between two and four
times a month. About 92% of all work-
ers interviewed said that they went to
pictures atleast once in two months.
Contrary to expectations, 95% of the
rural workers frequented pictures
as compared with 90‘% in urban
areas. There was no significant differ-
ence in the percentages of textile
and non-textile workers, men and
women workers. In the case of single
workers the percentage was 99 against
90 for married workers. But there
was a gradual decrease in attendance
as the age of the workers increased,
being only 347> for workers above
al years of age. There was also a mark-
ed reduction in the case of workers
whose monthly income was more than
Rs 120/- (highest income group). It is
probable that workers drawing higher
wages are also older and hence the
reduction.

With regard to the amount of money
spent on pictures, about 509 of the
workers seem to spend between three
to four rupees per month while
the others spend more. This expendi-
ture includes any tiffin or meals before
and after going to pictures and convey-
ance charges. About 107+ of the workers
said that they spent as high as Rs 15
per month on this recreation. The rural
workers seem to spend slightly less than
urban workers; and so also women work_
ers less than men workers, though their
frequency of attendance is about the
same. This may be due to the fact that
perhaps, the charges are lower in rural
areas and women workers go to lower
class seats than men workers. Gene-
rally speaking, the expenditure on pic-
ture going is in conformity with the
frequency of attendance.

Only about 105 of the workers
interviewed took part in games and



sports activities. Football, hockey, bad-
minton, volley ball and Indian games
such as 15 dogs and three tigers, chadu
gudu, silambam and tiger dance are
more popular among rural workers
while cards and carrom and gymnasium
seem to be more popular among urban
workers. Open fields and grounds are
more easily available in rural areas and
it is easier to organise field games in
those areas. Further, the rural workers
who were interviewed happened to
come from community development
block areas and the government has
made provision for these games. A very
small percentage of women workers
said, they played games like pallan-
kuzhi and thayakattam.

While cards and gambling were com-
pletely absent among rural workers,
about 2% of the urban workers admit-
ted that they gambled. One of the union
representatives stated that a few recre-
ation clubs have been started in some
industrial areas which were only places
for gambling. This is an unhealthy ten-
dency and reflects the need to provide
workers with more useful forms of
recreation.

We tried to ascertain during these
interviews the extent of domestic help
rendered by men workers to their fami-
lies. Majority of workers render some
help in running the household. There
is no difference in this respect between
rural and urban workers. But single
workers render less help than married
workers. The extent of help rendered
increases with the age of the worker
except in the case of the last age group,
that is, over 51 years. The extent of
domestic help rendered decreases as the
level of education and the level of in-
come increases.

Of the types of help rendered, buying
provisions seems to be most common.
The next in importance is fetching
water. While more urban workers
undertake this work-—probably because
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of the scarcity of water in urban areas—
very few of them help in cooking. On
the other hand, about 10% of the rural
workers said that they helped in cook-
ing. Looking after the children is also
one method by which help is rendered
and this is very common among older
workers. Other duties like cleaning the
house, washing clothes ete., are not com-
mon among men workers. Where the
family had any cattle, milking and tend-
ing seem to be the work of men. A
greater percentage of textile workers
seem to help their families than non-
textile workers,

While a majority of workers said that
they spent their time with their fami-
lies or co-workers, rural workers seem
to spend more time with their families
than urban workers. As the level of
education increases the workers seem to
prefer the company of co-workers and
friends rather than the family. This
is also confirmed by the frequency of
visits paid to relatives. It would be rash
to conclude from this that education
weakens family ties, but it does indicate
a tendency that should not be over-
looked. The workers with increased in-
come also seem to spend less time with
families. However, visiting relatives
seem to be more common among them
than with lower income workers.

While a major portion of the spare
time of the workers is spent in the
house, a large portion of the remainder
is spent with co-workers or friends in
public places near tea shops, betelnut
shops, tailor shops, barber shops etc.,
which seem to act as centres of social
intercourse where workers meet and
¢hat with their friends and co-workers.

There was a small group of workers
who said that they preferred to be alone
rather than in the company of other
people. This was also confirmed by a
union representative. One of the reasons
for this seems to be a fear on the part of
these workers that by going out and



mixing with others, they might get into
bad company and waste a lot of money.
It may also be that these workers have
not been able to integrate themselves
into their social group or it may be that
they are introverts by nature. It has not
been possible for the group to go into
this problem during this study.

About 8% of the workers interviewed
make use of a reading room or library.
There is not much difference in the
reading habit as between rural and
urban or textile and non-textile workers.
But, as is to be expected, men read more
than women and younger workers more
than the older workers. The reading
habit also seems to be more common
among workers with higher incomes.
The thirst for knowledge and informa-
tion among workers is obvious from the
fact that a large number of illiterate
workers have newspapers read out to
them by their literate friends. The types
of books read are mostly novels.

About 5% of the workers had garden-
ing as a hobby. Other hobbies mentioned
by workers include tailoring, beekeep-
ing, colleeting autographs, astrology,
sidhe medicine, homeopathy and kara-
gam dance etc., but the number in each
category is very small. A few workers
were also interested in cultural activi-
ties such as playing musical instruments
taking part in bhajans and dramas an
occasionally listening to religious dis-
courses. Practice of hobbies was also
found to be on the increase with higher
levels of education.

It is difficult in many cases to distin-
guish between a hobby and a subsidiary
occupation. When an activity is under-
taken primarily with the object of
receiving additional income and not for
the pleasure it affords, that activity has
been classified as a subsidiary occupa-
tion.

Nearly 209% of the workers seem to
derive some income from one source or
other. Owning lands seems to be the
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most common, accounting for nearly
10% of the total number of workers.
The next in importance is income from
house rent which accounts for another
3%. These may be considered sources
of additional income and not as sub-
sidiary occupations, as in most cases,
the lands are leased out or cultivated by
other members of the family. As is to
be expected, a greater percentage (28%)
of high income workers own land as
compared with the other groups (7%).
Other sources of income include owning
small shops (3%), tending cattle and
selling milk (3%), selling vegetables
(1%), charka spinning (1%), poultry
keeping (1%) etc. Money lending and
taking spare time jobs also seem to be
additional sources of income, but their
percentage is very small. Income from
these spare time jobs varies from a
maximum of Rs 100/- per month to a
minimum of Rs 4/- per month with an
average of Rs 30/- per month.

We are also informed that a few
work as temporary workers in other
mills during weekly or annual holi-
days in order to earn extra money.
This is not desirable from the point of
view of the health and well-being of the
worker and we hope that steps will be
taken to prevent it.

The weekly holiday is generally
utilised by a majority of the men for
discharging family duties and obliga-
tions and for taking rest. But a majority
of women workers utilise the weekly
holidays for going to pictures. The an-
nual leave is taken by a large number
of workers in case of sickness to them-
selves or to some other member of the
family. An equal number use the
annual leave for performing important
family functions such as marriages. Dur-
ing annual leave, workers go out for
sightseeing and pilgrimage to distant
places. The percentage of workers who
take part in this activity is very small.
However this habit is on the increase.
This is a welcome trend.



While most of the workers are mem-
bers in one trade union or other, only
about 5% of the workers visit union
offices cnce a week and take an active
part in union affairs. A greater per-
centage of urban workers seem to take
an active part in union affairs and the
age group 30—40 seems to be most
active.

Not many workers are active mem-
bers of political parties and even when
they are active, it is only through their
respective unions. In the industrial
areas some workers are members of
panchayat boards; in fact some pan-
chayat boards are managed by members
of unions. The number of workers who
are members of other organisations is
very small.

From a brief review of warkers’ life
after working hours given above, it is
obvicus that by and large, no attempts
have been made to provide useful forms
of recreation to workers as a whole.
Going to the pictures is at present the
only form of recreation available to
them. While this may help them to for-
get their worries and to enjoy them-
selves to a certain extent, when it is
indulged in too frequently, it is merely
habit forming and can be a drain on the
workers' financial resources.

From the replies given by some cf
the managements, it is obvious that
workers living in reasonably comfort-
able quarters have a much better stand-
ard of life than those who live in over-
crowded and unhealthy areas. This has
also been confirmed by another study
undertaken by SITRA in Madras when
it was found that workers living in good
quarters had a greater sense of responsi-
bility and standard of moral values than
those who shifted from place to place or
lived in slums. If the basic necessities
such as ventilation and light are not
available in their homes, then the work-
ers prefer to spend their time in places
where such facilities are available. Most
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shops provide good illumination, music
from a loud speaker and a congenial
atmosphere; and in the absence of other
places of recreation, the workers gravi-
tate to these places.

The provision of housing in industrial
areas is totally inadequate. The group
are of the view that managements, gov-
ernment and the local authorities should
do everything in their power to provide
goad housing estates at low rent.

The amount of time spent by work-
ers—both men and women—in pro-
curing such an elementary necessity as
water has been found to be surprisingly
large. While this reflects the acute
scarcity of water in this area, the group
are of the view that provision of a good
and adequate water supply is of prime
importance in improving workers’ life.
Lack of suitable parks and playing fields
in industrial areas has also been brought
to our notice by one of the union repre-
sentatives, Many of the industrial areas
which were rural are fast becoming
urbanised and densely built up. It is
necessary that steps should be taken to
provide these amenities before they
hecome even more overcrowded and no
land becomes available for such pur-
poses. Water supply and provision of
communal amenities are areas where
government will have to come to the aid
of the local authority,

While the small number of people
making use of libraries and reading
rooms reflects the low standard of
literacy among the workers, we are of
the view that there is a thirst for know-
ledge among many of the illiterate
workers, as seen by their keenness to
have the newspapers read out to them.
Starting of adult education classes
should satisfy this need.

As far as the employers are concern-
ed, it is essential that besides housing,
they should provide a maximum number
of employee services. The number and
type of services would naturally de-



pend upon the size of the factory, its
location ete. But in providing these ser-
vices, the management’s decision should
primarily be based on the following
broad considerationes:

1. The services should be provided as
desired by their workers. They should
be carefully selected on the basis of the
needs and requirements of the workers
and in consultation with them. Very
often, it happens that workers do not
show a great deal of enthusiasm for
types of recreation to which they are
not accustomed. It then becomes the
responsibility of the welfare officer not
only to start and operate these services,
but to create an enthusiasm for them
also.

2. The services provided should be
purely in the nature of services and no
return should be expected of them. The
origin of employee services has its roots
in paternalism and they are therefore
often suspected by the workers. Hence
it should be made perfectly clear that
there are no strings attached to these
services.

3. While the initiative for starting
and maintaining these services may
come from the managements, the run-
ning of these services should be left as
:._ar as possible to workers’ representa-
ives.

~ If the above points are borne in mind
in providing employee services in fac-
tories, we are of the view that they
would not only be fully utilised, but
will ultimately benefit the workers as
well as the larger interests of the indus-
try as a whole.

QOther suggestions that were made
during discussions within the group
include the introduction of thrift
schemes, family planning and the con-
struction of permanent buildings which
can be used by workers for celebrating
weddings etc. Construction of holiday
and convalescent homes was another

suggestion that found favour with the
group. There is a provision in the
employees state insurance scheme for
such purpose and we hope it will soon
be undertaken. It is also understood
that the Madras Government have, for
their consideration, a bill to constitute
a Labour Welfare Fund. This is a step
in the right direction.

It has also been noticed that in the
past, unions have been concerned exclu-
sively with getting better conditions in
factories for workers and have not de-
voted sufficient attention to the problem
of industrial welfare. We are of the
view that the role of the unions should
also include measures taken for the im-
provement of workers’ life after work-
ing hours. Such interest will also help
to mould workers into a homogenous
group even more than what the manage-
ments could do.

Some of the questions that arose dur-
ing discussions were (1) Whether recre-
ational facilities should be provided near
the place of work or near the places ot
residence {2) Whether each factory
should provide their own employee ser-
vices or whether such services should
be provided jointly by a group of fac-
tories in the area and (3) Whether these
should be made available to workers
only or to the industrial community in
general.

The group could give no readymade
answers to these questions. If the
workers of a factory lived over a wide
area, it is obviously not possible to pro-
vide facilities near their houses. On the
other hand if all the workers—or a
majority of them-—~lived in a housing
estate or quarters provided by the fac-
tory, it would probably be better to
provide facilities for recreation near the
quarters. Again, a small factory cannot
ke expected to provide all the various
types of recreation that their workers
may desire. In such a case it may be
better for some of the factories in one



area to provide them jointly. Though a
majority of the workers said that they
preferred the company of co-workers, a
sizeable minority said they preferred to
spend their time with their friends.
Providing recreational centres for the
industrial community as a whole would
make workers participate in recreation
along with their friends and not restrict
them to co-workers only. We are of the
view that the answers to these questions
depend on the circumstances in each
area and no definite rules can be laid
down. In any case, considerable thought
and discussion should take place before
deciding these problems for a particular
area.

While the problems of the worker as
an individual were not studied by the
group, nevertheless, we are of the view
that counselling and guidance should be
one of the services in any comprehensive
scheme of industrial welfare. Very
often, the personal problems of the
worker far outweigh in importance his
other needs and a solution of these
could contribute considerably to his
well being. This is particularly true of
workers who have migrated newly from
agricultural to industrial jobs and find
integration into a new society, difficult.

Looking at the problem of workers’
life after working hours as a whole,
what has struck the group most forcibly
is the fact that the subject has evoked
so little interest in the past in industrial
and sociological circles. Industrial la-
bour welfare is still in its initial stages
of development in our country and a
number of studies under various circum-
stances and -areas has to be undertaken
before we can answer some of these
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questions that arise in our minds. Such
studies obviously have to be undertaken
with the cooperation and if possible, the
active participation of management and
workers’ representatives.

We would therefore suggest the for-
mation of an Industrial Welfare Society
on the lines of the Industrial Welfare
Society of Great Britain. It should be
a voluntary organisation in which, man-
agement, workers' representatives and
social workers and Government should
come together and work for the com-
mon objective of improving workers’
life after working hours. They should
undertake study, research and training,
advise management on the introduction
of welfare measures and undertake
counselling and guidance.

As far as Coimbatore is concerned, we
understand that the Gandhi Memorial
Fund is contemplating the setting up of
such an Institute. We welcome this idea,
but would suggest that both labour re-
presentatives and managements should
be associated with its organisation from
its inception so that they may bring to
bear on the problem their practical
knowledge of the needs and require-
ments of the workers, Such cooperation
and participation by these two groups
in constructive activity will stand them
in good stead when they have to coope-
rate in other industrial problems.

In conclusion, we would like to ex-
press our very firm view that there is
probably nothing equivalent, for raising
industrial productivity to attention paid
to the improvement of workers' life out-
side the time spent in the factory.

*

W hat is feared of seniocr management, is not its
lack of good intentions, but its distance.
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nPe

THE most outstanding event in the
recent history of the npec was the
Productivity Seminar held at Vigyan
Bhawan on 7-8 October, 1960: outstand-
ing because the npc emerged as practi-
cally the arbitral body possessing the
necessary technical competence for
determining the elements that enter into
Productivity and the criteria for distri-
buting its gains. More important than
this, the parties which normally differ
so widely in political and economic
affairs, accepted without question the
npc as an organisation which enjoyed
their undivided confidence, The charter
of npc was accepted as not only a com-
mon ground for agreement but as the
basis of the socio-economic policies that
affect Industrial Productivity. NPC has
to capitalize on these substantial gains,
which emerged from only the first ses-
sion of the Seminar. The second session
of the Seminar has to be prepared for:
the basic agreements reached have to
be given a concrete shape and organisa-
tional arrangements made for experi-
ments at the plant level: experiments in
achieving actual productivity increases,
and also experiments in the eguitable
sharing of the gains of productivity,

The basis for discussion was furnished
by Dr Lokanathan’s paper on ‘Sharing
the Gains of Productivity’, reproduced
on page 3 of this Journal. The npe
secretariat circulated a number of
papers on the respective roles of man-
agement, workers and government in
achieving higher levels of productivity
and a comprehensive paper on Sharing
its Gains. Invitees to the Seminar were
also furnished with background mat-
erial: a study made by the working

group of the Belgium Productivity Cen-
tre on sharing the gains of productivity,
report of the seminar heid on the same
subject at The Hague ete. In order to
focus attention on concrete measures
and guiding principles for general agree-
ment, draft recommendations were pre-
pared on (i) measures which govern-
ment, employers and workers may take
for attaining the goal of higher produc-
tivity and on (ii) the basic principles
that would determine the Sharing of
the Gains of Productivity. Following
general principles were enunciated and
broad agreements arrived at in the
Seminar,

Sharing the Gains of Productivity

I The principle of sharing the gains of
increased productivity, embodied as
one of the agreed principles in the
charter of npc was re-affirmed. The
gains of higher productivity should
not accrue to only one party and must
be shared, :

II A number of factors {technical, human,
environmental, including machines
and materials) contribute to the in-
crease of productivity. Improvements
in machinery, techniques, methods,
skills and management operations all
contribute to the increase. It is
obviously difficult to attribute specific
increases of productivity to specific
factors, in isolation from the others.

Il It was agreed that the gains of pro-
ductivity should be shared bhetween:

(a) the community, by way of
lower prices, increase in the
variety and quality of goods,
increased yields from taxation

and savings for development
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projects, and welfare measures;
{b) the investors, in increased returns
and opportunities for expansion
and re-investment; and
{c) the workers, in higher wages,
shorter working hours, jmprov-

ed working conditions and
increased employment oppor-
tunities.

Principles of sharing the gains should
take into account that:

(a) the determination of shares
should be fair and acceptable
to all the economic agents involv-
ed in the productivity processes;
the effect of sharing should not
materially contribute to the
inflation or contraction of the
economy,

(c¢) there should not be reduction of
the prospect of rapid and conti-
nuing growth of the national eco-
nomy; and

the receipients of the gains
should be prepared for sharing
the sacrifices in order to share
the gains on agreed and fair
basis.

(b)

(d)

V In the method of distributing the gains

vl

of productivity, consideration should
be given to the fact that there is a
gap between the current wage level
and the need-based minimum and
that there is need to fill this gap.
Where the current wage is above the
need-based minimum, but below the
fair wage, there will be need to reach
the fair wage to the extent possible.
These general considerations will re-
quire to be appropriately viewed in
their applicability to small or un-
economie units which may not be
fully able to meet these demands.

There is considerable scope for the
use of incentive schemes as a means
of giving direct reward to the work-
ers responsible for specific increases
in productivity. Piece rates and time
rates both have their merits and
drawbacks, and it is necessary that
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incentive schemes take account of all
the practicalities and are based on
scientifically determined data and
procedures, Incentive schemes, if
improperly handled, can possibly
lead to exploitation of workers, and
it is therefore desirable that trade
union officials should become acquain-
ted with technicalities of incentive
schemes so that they can adequately
safeguard the workers’ interests,

VII Whatever criteria and principles are

adopted for sharing the gains, the
determination of shares will essen-
tially have to be done on the broad
principles evolved by 7pc and the
Indian Labour Conference, and in
mutual consultation with experts and
parties concerned. In the final dis-
tribution the issues could be settled
through the known procésses of col-
lective bargaining. It is necessary to
maintain and strengthen collective
bargaining procedures and to employ
them in obtaining implementation of
the principles which have been
enunciated. Implementation may
have to be on plant to plant basis,
with individual agreements betwecn
employers and workers.

VIII Social aspects of the problem of shar-

IX

ing the gains cannot be ignored. It
is necessary to keep in view that

{a) higher productivity should not

result in or add to unemploy-

ment or lead to demotion or loss

of earnings;

productivity processes should not

jead to any undue intensification

of the work load; and

(¢) the productivity drive should not
undermine the growth and deve-
lopment of trade union organisa-
tion.

(b}

It is very important that trade unions
should be encouraged and assisted to
develop sufficient expertise to ensure
that they are able to evaluate and
appreciate productivity proposals, and
to determine what schemes of sharing



the gains would be most satisfactory
to them.

¥ Tt is the declared objective of the
Five Year Plans to maintain the price
level and curb price increases. This
would ensure that the benefits of
higher productivity to the workers
are not nullified.

XI Measurement of increase of producti-
vity and determination of the shares
of gains will need technical appraisal.
Tt was decided that an Expert Com-
mittee to be set up by the npe should
examine the methods and principles
which should govern the distribution
of productivity gains.

The Committee should bear in mind:
{a) the experience gained in this
field in India and other countries;
the need to provide a rapid rate
of growth of the economy;

(¢) the effect of sharing the gains of

industrial productivity on the

lower-paid workers outside orga-
nised industry;

the special difficulties of small

factories;

as a large number of factors

affect productivity, it may be

necessary to determine specific
as well as overall indices;

{f) the need of ploughing back pro-
ductivity gains to secure expan-
sion;

(g) the paramount necessity

maintaining the price line;

the necessity of evolving practi-
cal methods applicable during
the next five years, and in any
case not more than 10 years;
the urgency of raising the stand-
ard of living of the workers.

Against the background of these require-
ments the Expert Committee should consider
the wvarious principles and methods of dis-
tributing the gains and recommend those
which should be adopted in the context of
the conditions prevailing in Indian indus-
tries and which can be envisaged in the
future upto the maximum of ten years.

(b}

()

(e)

ol

(h)

(1)
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Cooperation for Higher Productivity

For ensuring cooperation of all the inter-
ests involved in the productivity drive, the
Seminar re-affirmed the principles embodied
in the charter of npe. In particular it was
recognised that the agreement on the prinei-
ple of sharing the gains of productivity was
a pre-requisite for securing the full coopera-
tion of all the parties for increasing produc-
tivity. For attaining this goal it was agreed
that the following measures should be adopt-
ed by government, employers, workers, and
the npe:

I Government should re-orient and
streamiine, with a vigorous produc-
tivity bias, the organisational set-up
and procedures of its organs dealing
with matters of industrial develop-
ment.

Government should take positive
measures to ensure that the public
sector enterprises develop into models
of administration for demonstrating
productivity techniques and the
benefits flowing from their introduc-
tion.

Government should consider ways
and means of incorporating the essen-
tial fundamentals of productivity
subjects in the curricula of technical
studies.
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IV Government and employers should
make a positive declaration that no
worker will be thrown out of employ-
ment merely on account of the
introduction of productivity proces-
ses and that any worker rendered
redundant in a section or a plant will
be absorbed within the enterprise or
the industry without loss of earning
or status.

V Government, employers and workers
should bring about conditions for the
maximum utilisation of installed
capacity by enabling the running,
wherever posgsible, of three shifts.

Employers must recognise the work-
ers as entitled to the fullest consider-
ation in their own right and not

VI
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- results. They

merely for the sake of production
should continuously
strive to improve the working con-
ditions, environment and welfare
measures, for bringing about condi-
tions which would enable the work-
ers to give of their best.

Employers must make positive efforts
to generate an atmosphere of mutual
trust and cooperation, and take initia-
tive and positive action to dispel
doubts and fears, where they lurk.
among workers in regard to produc-
tivity. The workers must be assur-
ed that the drive of productivity does
not involve undue intensification of
their effort nor greater speed-up.
They must also be assured that they
will receive their due share of the
gaing, appropriately determined re-
sulting from increase of productivity.

VIIT Employers in consultation with the

X

workers should establish an effective
machinery for communication and
joint consultation, so that the work-
ers are correctly informed with re-
gard to management’s objectives and
policies. their doubts and questions
are properly answered, their con-
structive suggestions are duly enter-
tained and acted upon; and they are
taken into confidence in every project
involving changes for improvement.

Employers should organise training
programmmes for all levels in their
enterprise: top management, senior
and junior executive, technicians,
supervisors and workers. An inten-
sive programme of induction and
instruction should be introduced for
developiment of proper attitudes of
workers towards productivity.

X Employers should consider ways and

‘means

of introducing incentive
schemes in their enterprises. They
should also consider the scope and
feasibility of Introducing suggestion
schemes for encouraging worketrs to
put forth suggestions for effecting
improvements. ’ d
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XI Workers must make a positive effort

XII

XIIT

X1

XV

XVI

in the generation of a proper atmos-
phere of mutual trust and coopera-
tion wherein the employers are per-
suaded to shed whatever doubts they
entertain in regard to the full parti-
cipation of workers in the producti-
vity drive.

Workers should actively associate
themselves with the efforts to set up
joint consultative machinery in the
enterprises and should in cooperaticn
with the management, ensure suc-
cessful functioning of the machinery.

Workers should provide an appropri-
ate machinery within their organisa-
tions for motivating their ranks
towards productivity and to keep
them correctly informed with regard
to productivity developments. An
appropriate atmosphere should be
generated by them in and through
their organisations for whole-hearted
participation of the workers in the
productivity drive,

Workers with the help of government
and employers, where necessary.
chould aim at building up specialists
and tesearch workers in their organi-
cations for objectively evaluating
productivity proposals emanating
from managements, and for actively
participating in the processing of pro-
ductivity techniques and procedures

while safeguarding the rights of
workers.
Workers should ensure maximum

participation in the programme of
workers’ education and should seek
expansion of such facilities.

The National Productivity Council, re-
presentative of government, employ-
ers and workers, should continue
developing the programmes of dis-
semination of information and know-
ledge about productivity techniques,
organising training programmes for
all levels in industrial enterprises,
and stimulating technical exchange
in the industries. Specific measures
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should be taken to bring about the
introduction of productivity techni-
ques and practical application of
above requirements in selected enter-
prises. The Council should help
emplovers and workers in asvessing
the gains of productivity.

The drafts reproduced above are being
examined by a technical committee,
which will report to the next session to
be held sometime at the invitees’ con-
venience. For reasons of space, refer-
ence has not been made here to the im-
vortant policy speeches made at the
Seminar by the Ministers of Labour and
Industrv and the Chairman of the
National Productivity Council. These
are being vrocessed for reproduction in
pamphlet form to be published shortly.

In the field of productivity training,
npe has practically covered the whole
country (industrial areas) in respect of
courses in work study. At present there
is concentration of this type of work in
northern, central and western India,
West Bengal having been already
covered. By January 1961, npc officers
will also cover the South. The manage-
ment training programme is being pur-
sued with vigour under the leadership
of O Keller. In addition the marketing
management programme which started
earlier at Dalmianagar in September is
being greatly expanded with the arrival
of a TCM expert G Barnewall. Large
new areas in tool engineering and manu.
facturing are being covered by a very
competent team under the leadership of
Omar L DeWitt. Besides, a number of
other courses have been started or are
scheduled at a number of places: quality
control at Madurai, Sonepat, Dandeli
ete; methods study at Coimbatore and
Bombay; stock and inventory control at
Tiruchirapalli; production planning and
control at Jamshedpur, Madras etc; per-
sonnel management at Bangalore and
Bombay; cost and budgetary control in
Assam; job safety course at Dalmianagar
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ete. This, however, is not a complete
account. A fuller account is given in the
npc Information Bulletin, which gives
details of the programmes of LPCs and
a larger number of other organisations
and institutions which are coming up to
help the productivity drive.

In-country teams for the study of
industrial productivity. which earlier
formed small part of the npc pro-
gramme, is now coming up on some
scale. The team on industrial relations
constituted by Madras Productivity
Council has gone round the industrial
units in Calcutta. Jamshedpur, Chit-
taranjan and Darjeeling. The team of.
incentives organised bv the Mvsore
State Productivity Council has visited
several units in Madras. The Kerala
Productivitvy Council has nlanned a team
on small industries: and the Faridabad
Produetivity Council nranoses to consti-
tute one, on human relations in industry.
The Circuit on industrial engineering,
organised iointly by the Bombav Pro-
ductivity Council and the Institute of
Tndustrial Engineers has started func-
tioning; as also the Madras Productivity
Couneil Cireuit on work study.

The expansion of foreisn aid pro-
rramme has been of an order that prac-
tically evervy month some teams are go-
ing and others returning from the study
of various aspects of industrial produe-
tivity in the principal developed coun-
tries in Western Europe, the USA and
Japan. Four teams on packaging, stores
and inventory control. supervisory per-
snnnel and foundries left in September
1960. Three more teams on incentives,
marketing and distribution, and mat-
erials handling are scheduled to go
shortly. On the other hand, five teams
on industrial safety. industrial mainten-
ance, sugar. plant layout and cost
accounting have returned in recent
months.

The programme has now been exten-
ded to cover the Soviet Union; and it is
now firmly settled that five teams will



be going this year to the Soviet Union
to study certain specific industries such
as iron and steel, cement etc. NPC is
negotiating with the Government of
Czechoslovakia to enable these teams to
cover that country alse.

The foreign programme of produc-
tivity training is gathering momentum.
20 trainees left in September 1960, 16
trainees having already left under the
TCM programme. Shortly, this figure
will come to 46. In this sphere also, the
Soviet Union has offered to help by way
of 6 months’ training to 25 candidates in
the field of mining, chemical. mechani-
cal. electrical and metallurgical engi-
neering, textiles, optical glass ete. This
training programme may be extended
to Czechoslovakia,

The npc has also a fallow-up pro-
gramme: the trainees who have come
back from Franee (as also those who
had gone under the TCM programme)
are meeting in a conference under npc
auspices towards the end of October 1960
in order to discuss how best to utilize
the advanced training that thev have
received.

In the field of advisory service, npe
officers visited nearly 50 establishments
in September 1960, offering advice on a
large variety of subjects: work study,
production planning and control, tool-
ing and manufacturing, quality control,
absenteeism etc.

There has also been a considerable ex.
pansion of information activities. Team
reports on road transport and plastics
have been published, and on the whole
well received. The report on cotton
textiles will be published shortlv. and
two other reports on building layout
and cost accounting are being processed
for publication.

Film shows are being organised practi-

cally all over the country as part of a
large scale routine programme. Recent-
ly, the places covered were Calcutta,
Asansol, Jamshedpur, Bangalore, Mad-
ras, Ahmedabad, Bhavnagar etc. Lib-
rary facilities of npc are being extend-
ed to LPCs, both in respect of regular
productivity literature, as also periodi-
cals which the npe is receiving through
the good offices of TCM and otherwise.

NPC is sponsoring an ILO Manage-
ment Development Project in November
and December, 1960. This includes
(i) an advanced management pro-
gramme of four weeks for senior execu-
tives to be held at Bangalore from 15
November to 9 December, and (ii) a
five-day conference of industrial leaders
to be held in New Delhi from 12 to
16 December.

The prime minister will inaugurate
the conference of industrial leaders and
the finance minister will address the
closing session on the future of private
enterprise in India’s mixed economy.
The conference will consider five sub-
jects, namely (i) supply and control of
materials, both Indian and foreign (ii)
equipping industry: economic considera-
tions in purchasing plant and machi-
nery (iii) opportunities for growth and
development in public and private sec-
tors (iv) management and the worker,
and (v) developing to-morrow’s mana-
ger.

Considering all the npc activities
against the general background of social
change and industrial expansion, there
appears to be a reasonable prospect of
the productivity movement acquiring a
national character; and npe is determin-
ed to play its part in lifting the economy
to a higher level of productivity and
wellbeing.



Irish

Industrialisation and Productivity

D A HEecarTY*

I doubt if Irish Industrialisation has really been tried as yet, that is,
tried under suitable eonditions. Elementary geography teaches that an
industry be established in a locality because of access to raw materials,
power, transport or markets. We are in danger of thinking of these
physical factors as paramount and of resigning ourselves to an artificial
economy in which we would achieve a measure of industrialisation based
on high protection and our own limited home market: an outlook and
policy that could end only in economic stagnation. We have been very
slow to realise that these physical factors are not, in fact, the most
important ones, that success in industry depends much more on the
human factors, that is, cutlook, character, skill and organisation, and
that it is in these matters that we have been most seriously deficient.
1f we can make them good, we can achieve far more in the industrial

field than we have ever dreamt of.

BEFORE considering how higher in-
dustrial productivity can be achiev-
ed, one may ask why we should try to
develop industry, instead of concentrat-
ing on agriculture. The question has
been debated as if these were alterna-
tives. The only answer is to develop both
because they are complementary: the
one needs the other. Incresed agricul-
tural production, if accompanied by suc-
cessful marketing, will make us better
. ff, but to succeed, it must be based on
mechanisation and that means less em-
ployment. During the past twenty years
gross agricultural output has riven by
about 11%, while agricultural employ-
ment has fallen by about 25%. Agricul,
ture alone therefore cannot solve our un.
employment problem. 5
The successful development of indus-
try not only means employment for
those, who cannot find it on the land,

TViee-(_‘,ha.irmssm, Irish National Productivity
Committee.
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but it means creating a greater home
market. This would help in the deve-
lopment of an export market which will
furnish us with the means to provide
a higher standard of living, and without
these two-—more opportunities for em-
ployment and a higher living standard,
emigration is inevitable; so we must aim
at a mixed agricultural and industrial
economy.

Unemployment has had a serious
effect on our economy: an effect out of
all proportion to the apparent numbers.
The fear of it has induced workers to
adopt, in self-defence, policies designed
to spread the available work thinly over
groups of the population so as to give
as many as possible a living. This has
resulted in serious under-employment of
our resources of human skill and labour,
It can be observed in restrictive prac-
tices, casual labour and the excessive
numbers engaged in the retail trade. It



represents an immense waste of our
manpower. One of our problems is to
find the means to redeploy these lost
man-hours into productive enterprise.

We could do this if we could develop
the export market, but unemployment
induces restrictive practices and these
practices prevent us from making full
use of our resources so as to develop the
export market and thereby eliminate
unemployment. We are, in fact, caught
in a vicious circle. Sc also were the
other European countries until their
management and labour got sense
enough to come together and recognise
that the problem could only be solved
by joint action. They succeeded. We
have yet to do so and now for the first
time Irish management and labour have
a chance to plan together the hreak
through. But it means that our indus-
trial enterprise must take on a new form
to enable it to compete in the export
market and to achieve low living costs
at home.

Unemployment has also had an un-
healthy influence on our protection
policy. A protection policy is necessary
to foster industry, especially in a small
State such as ours and it has, in fact,
achieved much, but it has its dangers.
It makes it possible (though this ex-
treme is not true of Irish industry gene-
rally) for the inefficient to bungle into
industry without experience or skill: to
make serious errors in planning which
damn the industry from the start, to
be incapable of managing it efficiently,
but having created employment and a
vested interest, to look for government
assistance or a higher tariff to make up
for the deficiencies, thus adding to our
costs of living and of production. That
is not the kind of industry, or the kind
of industrialist to build up our economy,
and while this was perhaps an inevitable
phase, it cannot continue without grave
damage to the country because we need
export industries and these will not
grow in such a soft and enervating
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industrial climate. What then is the

answer?

In this country we have been too
insular and so we have largely missed
the benefit of a new industrial thinking,
which has blossomed in Europe since
the War and which has resulted in un-
paralleled prosperity, which so many
European countries enjoy to-day.

This new thinking centres around the
word Productivity. It was the Ameri-
cans who discovered the importance of
a scientific approach to management and
production. When after the War they
took the great decision to participate
actively in the reconstruction of West-
ern European economy by means of
Marshall Aid, they wisely resolved that
the provision of money was not enough
and that Western European countries
should be enabled to benefit from the
progress which American has made in
the sciences of management and produc-
tion. They brought to Europe more
than money and new techniques; they
brought also a new outlook and it is
that perhaps, more than anything, which
has influenced the extraordinary change
which has taken place in the Western
European economy since the War.

The first change to be effected was in
the outlook of the employer and work-
er towards each other. The exploitation
of the worker in the 19th century had
been countered by the creation of the
trade union movement, but the situation
which emerged was one of mutual sus-
picion and conflict, the employer being
anxious to get as much work, and the
worker to give as little, as each could
get away with. Both attitudes were
based on long standing prejudices not
easily amenable to reason. Before any
progress could be made, therefore, it
was essential to convince both parties
that however they might differ as ve-
gards the division of the cake, they were
only cutting their own throats by fail-
ing to cooperate in baking as large and



as.saleable a cake as possible. In these
countries the process of re-educating
management and labour has now made
considerable progress, a new outlook has
been created and many new techniques
in industrial relations have been deve-
loped. There are very few workers, who
do not now agree that their best inter-
ests are served by the maximum pro-
ductivity and very few managements
who do not accept the necessity for con-
sultation with the worker and {for
mutual understanding on the introduc-
tion of new techniques.

Considerable importance is now at-
tached to training at all levels of indus-
try, but especially at the management
level. Managers are chosen for high
personal qualities, experience and irain-
ing. New techniques in management
and production are being developed and
are being made available to them conti-
ntously. Much impetus has also been
given to scientific and technical research,
as well as to production technigques, and
effective means are available for the dis-
semination of this information and its
introduction into practice. One of the
more important discoveries has been
that managers and others, who are
charged with the task of maintaining
the flow of work, are so much engrossed
with that task that they have no time
to ‘plan the most economical way of
doing the work. Recognition of this has
led to the development of a new kind of
expert or specialist, whose activities are
~devoted exclusively to the planning of
work and to research in the develop-
ment of new technigues. They work in
close consultation with managers and
employees in introducing these new
techniques into industry.

All this is designed to achieve increas-
ed productivity, which is not to be con-
fused with increased production. It
means increasing the ratio of input to
cutput, or using better organisation and
methods to produce at less cost, whether
that cost is expressed in money or in
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physical or mental health. Producing
more at less cost means selling more
because your goods are more competi-
tive and thus it means increasing the
rewards of the employers and workers
who produce and market the goods as
well as raising the standard of living of
the people generally.

Increased productivity does not mean
that the ordinary worker has just to
work harder; on the contrary, it is
frequently achieved by reducing to a
minimum manual labour and irksome
or irritating work conditions. It
means using better methods to produce
the commodity at lower cost, but these
methods must apply throughout the
firm: to buildings, plant layout, work
processes, transport, distribution, mar-
keting etc. Employers and workers
must work as a team, each fully con-
scious of the benefit that is to be derived
from such cooperation and the em-
ployees must be just as keen as the em-
ployer on such matters as satisfying the
customer, reducing costs, eliminating
waste, contributing suggestions, pro-
moting team work, maintaining quality
and output and giving value for money.

One can explain productivity in sim-
ple terms, but it is by no means a sim-
ple operation. It involves a considerable
and continuous operation in the indivi-
dual firm, carefully drawn government
tax policies and the creation of certain
ancillary community services, for exam-
ple, advisory services, credit schemes,
marketing, etc. It is, in fact, a combin-
ed community effort which has a com-
mon purpose and of which there is a
common understanding.

For this purpose, the Irish National
Productivity Commitiee has been estab-
lished. It is a very important develop-
ment for this country as through it Irish
Industry will now have access to the
vast fund of management production,
scientific and technical skills, accumu-
lated throughout Europe since the War



These will be readily available and
Irish management and labour will be
working fogether so as to make the best
use of them. This is possible because
of the existence of European Producti-
vity Agency, which is responsible for
the dissemination of new ideas and
techniques in Europe and is associated
with the organisation for European
Economic Cooperation (OEEC).

The aim of EPA is to create a new
outlook, forward-looking and with a
readiness to examine new ideas and new
techniques and, while preserving the
separate roles of management and
labour, to bring them together to achieve
the commaon purpose of baking as large
a cake as possible, to stimulate research
in science and techniques of manage-
ment and production and to make these
results available to the member coun-
tries and io act as a pool for the ex-
change of information on these subjects:
and to do all this not as an academic
exercise of interesi to scholars, but in
such a way as to achieve the immense
practical results which can now be seen
throughout Europe.

EPA is served by a very experienced
and ahle staff, and it has also available
to it American and European experts,
who zre engaged on temporary assign-
ment for the conduct of research in new
technigues and for their dissemination
to industry in the various countries.

EPA works through national producti-
vity cenires, established in each coun-
try. The Irish National Productivity
Committee, which is the Irish Centre,
was established in 1959. It consists of
representatives of the chief employer
organisations and an equal number of
representatives from the now United
Irish Trades Union Movement. The
Committee is also representative of the
universities and of the technical schools
and of the Institute of Industrial Re-
search and Standards.
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The Commiitee hegan by holding at
Red Island, Skerries, in September, 1959,
the first Joint Management/Labour Con-
ference to be held in this country, so as
to emphasise the need for increased pro-
ductivity, a view which both manage-
ment and labour accepled at the conclu-
sion of the Conference. This was fol-
lowed by a joint Management/Labour
Seminar at which leading Duteh Ex-
perts indicated the means which might
be adopted to increase productivity in
a particular firm. An Irish industrialist
and an Irish trade unionist also contri-
buted to the discussion. This seminar
evoked considerable interest.

Besides the Committee, there is the
Irish Management Institute, which has
had, in its short existence, a profound
influence on management outlook and
training and this influence is rapidly
spreading. It has already made good
use of EPA services and should, in
future, be in a position to do so to a
much greater extent. It has stimulated
similar activity in other trade and pro-
fessional organisations. The Federation
of Irish Industries, the Federation of
Trade Associations, and the Federated
Union of Employers, are also represent-
ed on the Committee.

The Productivity Committee, more-
over, is very fortunate in that its advent
coincides with unity in the Irish Trades
Union Movement. The Irish Congress
of Trade Unions has already set up a
committee to deal with this question of
education and training in the trade
union movement and arrangements have
already been made for EPA assistance
for this purpose.

In recent years, in association with
EPA very important research work is
being done by psychologists, scientists,
doctors and other experts to ascertain
the avoidable factors which produce
physical and mental strain, fatigue,
frustration and danger to life and health
in industrial work. Their elimination



increases productivity. A joint com-
mittee has been formed under the chair-
manship of the Reverend Dr O'Doberty,
University College, Dublin, to study
this work so as to introduce the bhenefits
into Irish industry.

A promising development in EPA ser-
vices is their decision to organise and
finance joint management-labour mis-
sions from a particular industry to study
the progress made in other countries.
The Irish National Productivity Com-
mittee has already approved the sending
of a joint management and labour team
from the Irish cement industry to exa-
mine the progress made in other coun-
tries.

The Labour representatives, at the
Red Island Conference and at the recent
serninar, raised the question which is
obviously uppermost in the mind of any
working man in the approach to pro-
ductivity: “If T cooperate in increasing
efficiency, am I going to work myself
out of a job and what will happen it1l
am redundant?” It is a fair question and
the success of a productivitv drive will
depend largely on the efforts which
management and the community make
to be sincere and constructive in their
approach to it. Mr Vermeulen, who was
formerly a very distinguished Dutch
trade union leader, and now head of the
trade union section of EPA dealt with
this question of redundancy at the
Dublin joint seminar. Unless we, in
reland, are prepared to make a united
community effort to increase our produc-
tivity, we might have to face a degree
of unemployment and economic hard-
ship far more serious than such minor
local and merely temporary redund-
ancy. which might result from the
adoption of mechanisation, new methods
and techniques. He indicated various
methods which had been worked out for
dealing with temporary redundancy
under productivity programmes such as
retaining all existing employees and
cutting down on recruitment, moving
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redundant employees to other work,
government schemes for redeployment
and retraining of labour, and employ-
ment benefit schemes to cover any
temporary period.

In fact it is the efficient firms, which
create and maintain secure employ-
ment and it is in the inefficient firms
that crises and unemployment arise. In
the vast majority of cases it should be
possible to introduce productivity with-
out lay-off and, in fact, Mr Aliaga
Kelly, managing director of a cork pain’
manufacturing firm. was in a position t.
indicate that his own firm had introduc-
ed such a scheme and that it had the
effect of increasing wages, discontinuing
saturday work, increasing employment
and affording greater security of tenure.
An industry which by increasing pro-
ductivity is able to expand its produc-
tion and its exports sufficiently, will
absorb any redundancy created. At the
same time the overall national effect of
a productivity drive is to expand the
national economy and to mop up the
areas of unemployment. This has heen
the effect experienced in Europe.

Further, an agreement between man-
agement and labour on cooperation in
productivity does not tuean the end of
collective bargaining. Under any private
enterprise economy there will always
be a need for the employers’ organisa-
tion to represent the point of view of
those who promote, own, and manage
the business, and the need for the trade
unions to represent the workers who
man the industry and derive their living
from it. That these viewpoints should
differ is natural and within reasonable
limits, it is by no means an unhealthy
feature in the economic organisation of
a democracy. In fact, the best guarantee
of success in productivity is the exist-
ence of strong employers’ organisations
and strong unions, provided both have a
full sense of their responsibilities to the
community. The most striking instance
of this is in the Netherlands. Prior to



1940, the management/labour relatiors
in the Netherlands were no better and
no worse than in other countries, but
the invasion of the country brought the
employer and trade union leaders
together in a manner that nothing else
could have done. Dutch managers now
began to think of the Dutch trade union
leaders not as antagonists, but as fellow
countrymen. The Dutch employers
created employment openings for all the
former trade union leaders so as to pre-
vent them from being taken away to
forced labour and they continued to deal
with them. Funds were, in fact, made
available on loan by the employers to
the old trade unions. This led to the
growth of considerable mutual appre-
ciation and respect, and the common re-
solve that after the war each party,
while maintaining its separate view-
point and separate loyalty, would coope-
rate with the other in rebuilding the
economy.. The result was the creation
of the Dutch Foundation of labour in
which both employers and workers are
represented. This is a voluntary orga-
nisation. It has also resulted in the
creation of another organisation, the
Social and Economie Council backed by
government authority. In these organi-
sations, Dutch management and labour
cooperate in fixing national wage rates,
controlling the cost of living and pre-
venting pressure groups from taking an
undue share of the national income.
They have thus achieved an industrial
harmony wunparzlleled in any other
country. In fact, there has been no
strike in the Netherlands since the war,
with the exception of some minor and
unofficial incidents of little consequence
and one official strike, which must be
unique irf the history of industrial rela-
tions: one employer refused to follow
the national agreement and the workers
were withdrawn. At a later stage in the
strike, the Employers’ organisations
asked the unions if they required finan~
cial assistdrice from fhe employers in
the promotion of thé strike. It is iripor~
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tant to note one point, emphasised by
Mr Vermeulen at the joint seminar,
and that is that this agreement between
the Dutch employers and the Dutch
Trade Unions derived not from the
weakness, but from the strength of the
Dutch Trade Unions.

In this country, we have suffered no
such national calamity in recent years
as that suffered by the Dutch, but we
are nonetheless faced with an emigra-
tion problem which threatens our very
existence as a nation and which should
be a challenge to us all. We have, more-
over, in the approach to good manage-
ment-labour relations certain advan-
tages. There is no cleavage in this
country between a working class, on the
one hand, and a hereditary ruling class,
or a great capitalist class, on the other.
There is, in fact, little class distinction
of any importance. Moreover, we are a
deeply religious people and in over-
coming suspicion and prejudice and in
the effort to agree on a fair deal as
between management and labour we
can rely on moral and social principles
which both management and Iabour
hold in common.

Our emigration problem is caused in
part by our failure to provide adeguate
opportunities for employment, but also
by the fact that other countries offer our
emigrants a higher standard of living.
To create employment and to raise our
living standards, we must develop our
export trade. We can do so by increas-
ing our productivity and this can be
achieved by concentrating on the human
factors. In this country, because of our
history, we are still lacking in confidence
and we are prone to believe that our
industrial export potential is very small
by reason of our geographical location
or lack of physical resources and our
limited home market, but there is al-
ready evidence that these handicaps can
be overcome by developing the human
factors and that an industry which is
served by peopleé, who have the right



outlook and character and skill, as well
as good organisation, is very well placed
to compete with others who are relying
only on their advantageous situation in
relation to physical factors.

To prove the export potential of a
small country with few physical resour-
ces, it is no longer necessary to quote
Switzerland’s watch industry with its
98% exports. We can find plenty of
good examples at home. Ireland has
the largest single brewery unit in the
World. Its products are sold all over
the World, as are our Dublin biscuits.
It may be suggested that these are old
established industries, but one can quote
examples of new export achievements.
A recent marketing drive has enabled a
Dundalk tobacco firm to sell its cigaret-
tes in East Asia. A Dublin factory,
established in 1949, is engaged in the
manufacture of electrical equipment
and other products. 40% of its output
ig exported to many parts of the World.
Their success is attributable to new
techniques, which they have worked out
for themselves. Ireland has the most
uptodate Wallboard factory in these
Islands. A substantial proportion of its
output is exported. A Dublin cake-mak-
ing factory, recently established, is now
the largest cake exporting firm in the
world, exporting over 50% of its output.
The list of exports is growing each year
and includes also such items as: shoes,
whiskey, confectionery, cement, glass-
ware, plaster board, machinery, radio,
motor cars, paper and cardboard, tex-
tiles and clothing.

Perhaps the clearest evidence of what
an Irish industry can achieve by good
organisation and management and with.

out access to any physical advantages
may be seen in the record of a firm
engaged in the making of rope in New-
bridge. This firm now employs over 500
people and 50¢% of its output is export-
ed to many parts of the World. Inci-
dentally much of it goes to the middle
west of America, where it is converted
into Cowboys’ lariats. Its raw mate-
rials are purchased in East Africa. Its
finished products are also sold in East
Africa.

Perhaps there are still some lingering
doubts as to whether an Industry, loca-
ted in Ireland, and not based on our
own raw materials can compete in the
world market. These doubts are at
least not shared by a Japanese tran-
sistor radio manufacturer and a Dutch
piano manufacturing company, and
others who are about to open large fac-
tories in the Shannon Free Trade Zone.
These Companies are committing them-
selves to very substantial capital expen-
ditures.

The promotion of an export industry
requires considerable skill in marketing
and this is a matter in which we have
been seriously deficient. In fact, umtil
recently we were quite out of touch with
modern marketing techniques. This
situation is beginning to change, partly
owing to the good work which is being
done by Coras Trachtala Teo (they have
recently announced the adoption of an
admirable training scheme) and by a
few individuals, who have acquired skill
and experience in this field, who are
conscious of our deficiencies and who
are endeavouring to spread the gospel
of productivity with a sense of dedicated
purpose.

* * ®

The world will beat a path to the door of the man whe
can make a better mouse trap than another.

RALPH WALDO EMERSON
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The Concept of Productivity’

G C Berr**
Productivity is one of those subjects about which much has heen
said and written in recent years. Despite the wide attention paid fo it,
there seems to be a lot of confusion about the concept of productivity.

Various authors have defined it in different ways.

Likewise several

different methods for its measurement have been suggested. The concept
proves elusive when one tries to get exact definitions or design methods
for numerical measurement of productivity. The word ‘Productivity’
when used even in technical discussions covers a range of different mean-
ings, and the significance of many ‘productivity indices’, which are cur-
rently compiled, are often far from clear.! This is an indication of the

complexity of the concepi.

RODUCTIVITY may be defined as

the ratio between the production
of a given commodity measured by
volume, and one or more of the corres-
ponding input factors, also measured by
volume.” But it would make a material
difference in the very concept itself,
according to whether one or another of
several different factors is considered.
Thus productivity may be of labour,
capital, power, raw materials etc., or a
combination of two or more of these
factors. However, in actual practice the
measurements hitherto made by most
authors, including the OEEC and the
Bureau of Labour Statistics (BLS) of
the USA, are concerned with one of
these forms of productivity viz. labour,
productivity being taken as the ratio of
output to labour input. In fact, produc-
tivity has almost become a synonym of
productivity of labour, for it is always
understood to denote the latter, unless
otherwise qualified.

Productivity of labour is open to
several interpretations according to the
meaning given to the terms output and
labour input. For instance, labour input
may be used to denote either (a) pro-
duction workers or operatives, that is
labour used for a definite group of ope-
rations, say, manufacture of goods from
raw materials in a given condition, or
(b) all workers including labour used
in the preliminary work or preparation
of raw materials, and also part of the
labour corresponding to the manufac-
ture of machinery, equipment, power
ete. The estimate of productivity in
each case will differ. However, the
first approach, namely to use labour in-
put to denote only production workers
is commonly used, probably because it
is less complicated and easier to mea-
sure. Still the problem is not fully solv-
ed since labour may be counted in differ-
ent ways, e.g. according to hours actu-
ally paid, whether worked or not, or

® Part of the author’s thesis (to be shortly published in book form) on Measurements of Production
and Productivity in Indian Industry with special reference to some methodological aspects;
awarded Ph D, University of Londen, January 1960,

" #¢ Prafessor of Economics, Vallabb Vidyanagar.

1Productivity Measurement Review, May 1955, OEEC.

2¥easursment of Productivity, 19562, OEEC.
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hours actually worked, whether paid or
not, The general practice seems to be to
take paid employment as labour input in
case of direct studies of productivity
measurement, say, at plant level and
hours worked, in studies with the help of
secondary sources. Similarly, several
difficulties arise in the precise definition
as well as measurement of output.
These difficulties (not listed here for
want of space) are not peculiar to pro-
ductivity indices alone; they also arise
in the construction of production indices,

We may now consider the possible
uses of productivity measurements.
What purposes do these productivity
indices serve? There seem to be three
important uses of such indices: (a)
general economic analysis (b) intensive
industry studies and (c¢) evaluation of
work at the plant level. Productivity
measurements can be used for shaping
general economic policy, for forecasting
national income and output, occupation-
al shifts, labour requirements, etc.
They are also used in determining the
distribution of the fruits of industry and
thereby in some sense they are relevant
for collective wage bargaining. At
industry level also, such measurements
are very helpful. Comparisons of pro-
ductivity changes within an industry
over a period of time, as also between
two or more industries, can indicate
various ' significant facts, regarding
technical, economic and managerial
aspects of industry. At the plant
level, such measurements may throw
light on an aspect of managerial effec-
tiveness in the individual plant or group
of plants under the same management.

Reverting to labour productivity, it
may at first sight appear that variations
in the productivity of labour must be
due to labour. If however, the defini-
tion of productivity is examined care-

fully, it would be clear that any factor
affecting output or labour input may
have an influence on productivity. In
fact, much of the confusion results from
the fact that the number and variety
of factors affecting the productivity of
labour are generally not fully appreci-
ated.’

7 Since labour is only one of the input
factors, labour productivity data should
be interpreted with the utmost caution.
In particular one has to guard against
two possible dangers in analysing such
data: (1) Danger of placing undue em-
phasis upon what can be done by
workers to increase production (2)
Danger of giving insufficient attention
to problems of what can be done to
increase production by making a more
efficient use of the other factors of pro-
duetion®.

Because of these dangers and other
limitations, the concept of labour pro-
ductivity has been subjected to criticism
by experts, whose points of view are
summarised below:

Professor H 8 Davis has pointed out
the incompleteness of this concept. His
doubts are: Can total input be com-
pletely expressed in labour terms? Can
the efficiency of industry be fully mea-
sured by the ratio of physical output of
labour effort put forth, including the
sum total of actual and embodied
labour? Professor Bye provides some
help on these questions when he identi-
fies the basic elements of production as
“(1) efforts (2) ability (3) saving (4)
land space (5) natural materials (6)
risk-bearing”. Of these six elements,
man-hours can be used to measure only
the expenditure of effort and ability and
even then, man-hours can only be a
rough measure of these elements, since
they do not register variations in the

¥Mcthods of Labour Productivity Statistics, ILO, Geneva, 1951.

4ILO: Higher Productivity in Manufacturing Indusiries, Studicrs and Reports, New Series, Xo 38,

1954.
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degree of effort or grade of ability ex-
pended.® :

According to John W Kendrick, the
chief objection to output per man-hour
as an indicator of productivity is that
it reflects inter-factor substitution as
well as changes in overall productive
efficiency. Only by relating output to
all tangible inputs can it be determined
whether there has been a net saving in
real costs per unit of output, or conver-
sely, a gain in produetivity.’ Fabricant’s
point of view is similar. When other
resources are used in significant volume,
and change occurs in the volume of such
resources used (which is almost always
the case), a measure of productivity
based on a single resource might tell us
little or nothing of change in the effi-
ciency with which this resource was be-
ing utilised.” It might not even point in
the right direction. The late Dr Rostas,
a pioneer in the field of international
comparisons of labour productivity,
recognised the importance of other types
of productivity measurements “... in
industries where this proportion (i.e.
share of Tabour in total costs)® is small,
and the importance of other factors in
total costs high, the measurement of
labour productivity only may not lead
us very far without the measurement of
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other input factors™.

This point of view needs to be parti-
cularly borne in mind in underdevelop-

ed countries, where labour is abundant
and therefore cheap. A change in labour
productivity in such countries might
well be misleading; for productivity
may be increased in an establishment
or industry by purchasing components
or partly processed materials from else-
where, or by installing capital equip-
ment.” As T Barna also points out: If
problems of production are approached
from the viewpoint of capital employing
labour, the cheapness of labour relative
to capital is one of the main factors
determining methods of production,
and money costs of production are of
paramount importance. If, on the other
hand, the view is taken that Ilaebour
employs capital (and not the other way
round) to increase its standard of life
by capitalistic methods of production,
dear labour becomes the object of
policy and not one of its determining
factors. To quote S Tilles: the
choice of only one concept of the
general term productivity is unfor-
tunate, since it seems to imply that
an increase in productivity necessarily
means an increase in production (with
possibly concomitant distribution pro-
blems) or less labour (with possibly
serious technological unemployment).
Productivity is by no means limited to
this interpretation alone, despite the
fact that output per man-hour is a con-
venient index when making economic
comparisons.” Tilles uses the concept of

5Daves HS :
Philadalphia, 1947,

6KENDRICE JoRN W
Bureau of Economic Rescarch, 1959.
T30LoMAX FABRICANT @
Bureau of Keonomic Rosearch, 1959.

. 8Words in parenthesis are our own.

8Dr L RosrTas : 1
European Productivity Agency, OEEC.

Basic Facts on Productivity Change, Occasional

Tha Industrial Study of Economie Progress, University of Pennsylvanin  Press,

Productivity Trends—Capital and Labour, Occasional Paper 53, National

Paper 63, National

Alterpative Productivity Concepts in Productivity Measurement, Vol 1 (1955),

10Many examples can be easily cited of increase in preductivity by more efficient use of capital
aquipment.
IIT Barxa : Note on Productivity of Labour—its coneept and measurcment, Bulfetin of the

Ocxford University Institute of Statistics, Vol 8, July, 1946.

123 TirLes :
December, 19455,

Productivity in Underdeveloped Countries, International Labour Review
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productivity as the ratio of output to
input in a more general sense. The
significance of this general concept, as

he points out, is not merely that produc-

tivity of other resources may be mea-
sured, for measurement of productivity
is only the first step. What is really
important is the improvement of pro-
ductivity and, if we insist always on pro.
ductivity ih the sense of labour produc-
tivity, we shall be led by our definition
to concentrate primarily on labour sav-
ing technigues™

The ILO Productivity Mission to
India pointing out the confusion prevail.
ing over labour productivity in this
country, observed in its Report: ... To
many in India who tended to think of
productivity exclusively in terms of
labour productivity, the only way of
increasing productivity seemed to be
the installation of new, labour-displac-
ing equipment. It was thought that
retrenchment would be certain and new
capital investment necessary. A con-
sequence was that many employers and
all trade unionists were wary of the
consequences of raising productivity.”
The usual method of measuring produc-
tivity in terms of labour productivity,
although the most convenient for vari-

ous reasons, tends o concentrate atten-
tion on the productivity of capital
equipment. Even in the more advanced
countries the growth of automation and
the very heavy cost of new plant in
many industries is rendering the full
utilisation of capital resources some-
times more impoertant than the fullest
utilisation of human resources. It may
pay to have a few men to spare if, by
doing so, an expensive piece of plant
can be more fully utilised. This is even
more true in countries where unskilled
labour is plentiful and cheap.

It follows from the foregoing that
the concept of labour productivity unac-
companied by other related measure-
ments is not appropriate in underdeve-
loped countries, hence the need to deve-
lop an alternative concept or concepts.

In view of the shortage of capital in
India, it might be helpful to measure the
productivity of capital equipment and/
or of raw materials and fuel. The mat-
ter, however, is not so simple as it seems
at first sight for in practice many diffi-
culties arise while measuring total pro-
ductivity or productivity of any factor
other than labour. We must, hewever,
as far as possible, measure the total
productivity.

13hid.

It is interesting to note that in tho article referred to, Tilles attempts to measure the

productivity of industry in Isracl by taking value edded as output and foreign eurrency requir-

ment as input.

1ILO Productivity Missions to Underdeveloped Countrics I, International Labour Review, Vol

LXXVI, No 1, July, 1857.
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The fine art of executive decision consists in not deciding questions
that are not now pertinent, in not deciding prematurely, in not making
decisions that cannot be made effective, and in not making decisions

that others should make.



Productivity in Wider Perspective

RamyaTtH A Popar*

After long centuries of inaction and stagnation, India has begun' to
bestir herself into purposeful activity. Every succeeding five-year plan
for the economic development of the country bids fair to become increas-
ingly ambitious so that the goal of raising the living standards of our
people and of securing for India her rightful place as a great and pros-
perous country may be realised within a measurable distance of time.
The need for promoting a wider understanding and appreciation of the
concept of productivity as a means par excellence of increasing the
nation’s wealth and of giving as wide an effect to it as possible in our
economic activity is thus both real and urgent.

GOOD deal has been said and writ-

ten on the subject of productivity.
Shorn of all learned jargon, productivity
simply means the employment of devices
conducive to the most efficient use of
resources in order to produce maximum
wealth at the -lowest possible real cost.
Stated in these terms, the practice of
productivity is not entirely new or
modern. Skill and ingenuity in the use
of resources and the desire to conserve
them for subsequent utilisation are
human traits as old as civilization
itself. The employment however,
of scientific methods for making the
best use of manpower, machines and
materials is a recent development, large-
ly stimulated by the all-embracing
needs of the last war and by the neces-
sity of remedying the ravages inflicted
by it on the economies of most of the
belligerent countries.

Germany and Japan, which. were
probably the worst-affected countries,
have staged their recovery with a speed
and thoroughness that has caused the
post-war world to marvel at their
achievement. In spite of the partition of

*Industrialist; Chairman, Podar Sons etc.

her territories and the consequent dimi-
nution of her resources, West Germany
has succeeded in rebuilding her eco-
nomy on impregnable foundations so
that her people have begun to enjoy
prosperity on a scale that would have
been dismissed as utopian scarcely a
decade ago.

The re-emergence of Japan as a great
industrial country is also a heart-warm.
ing story. Stripped of all her far-flung
empire, post-war Japan was reduced to
her insular size, with some of her great
cities burnt to ashes and her economy
in complete ruin. Undaunted by their
reverses, the Japanese people set about
rebuilding their homeland with a single-
ness of purpose that has yielded them
amazing results and the world an abid-
ing lesson that, given the will to prosper,
no obstacle can thwart a nation in
marching forward. To mention one ex-
ample, during the war the bulk of the
Japanese textile industry was destroy-
ed. The Japanese used the calamity as
a great opportunity and rebuilt the
enterprise on entirely new foundations
so that today, in spite of all her war-
time misfortunes, Japan is still the
world’s foremost exporter of textiles.



The examples of these two countries
show how immense are the opportunities
for the economic regeneration of our
own country. Following nine years of
sustained planning, the Indian economy
is on the whole in fine shape. The
achievements of a generation have been
telescoped into a few years. The ad-
vance in the coming years will, if the
anticipations of the planners come true,
be even more rapid. There will be more
factories in the public and private sec-
tors: more and more capital goods, im-
ported and domestically made, will be
brought into use, and industrial raw
materials will become increasingly
available with the development of the
other sectors of the economy. There
will thus be a greater mobilization of
enterprise, machines and resources, all
of which will doubtless take the country
many steps forward towards the econo-
mic goal.

The point for consideration, however,
is whether the mighty apparatus, with
the aid of which we want to increase
the country’s wealth, can function effec-
tively and yield the desired results un-
less the man behind the machine is also
animated by the enthusiasm of the plan-
ner and the producer. There is no doubt
that modern machines and methods are
indispensable for progress, but no less
vital is the role of labour. The issue of
higher productivity is thus basically one
of human relations. It is a complex
issue, especially in countries that are
comparatively new to industrialisation.
There is still a deep-rooted distrust of
the employer as a class, which was ac-
customed not many decades ago to play
Providence to the workers. Such an
attitude no longer influences the actions
of most employers today since they are
convinced that the economic regenera-
tion of a large country like India is
essentially a cooperative undertaking.
Those few who still hark back to the bad
old days are overcome by the disability
of what may be termed as managerial
obsolescence.
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It is, therefore, one of the cardinal
principles of progress that we should
carry labour with us in whatever we
choose to do. We will be able to win the
worker’s cooperation if we shed the
illusion that he is no better than a wage.
slave and that the employer is his bread-
giver. It is equally necessary to discard
the familiar cry that production will
increase if only men work. Ours is a
democratic country and higher levels of
production, whether in the public or
the private sector, can be attained only
with the enthusiastic cooperation of
labour. Indeed, as years roll by and the
industrial development of the country
gathers greater momentum, the working
class will acquire greater importance.

How then are we to enlist labour’s
enthusiasm to the cause of higher pro-
ductivity? There should be a manage-
rial revolution in the sense that manage-
ments, whether in the public or the pri-
vate sector, which are not up to the ac-
cepted standards of efficiency should
shed their infirmities and rehabilitate
themselves in the eyes of their workers
by becoming more efficient. The effect
of such a reform on the minds of the
workers is truly great, for, apart from
being inspired by a sense of security,
they will begin to take pride in an
undertaking that becomes noteworthy
for its stability and progressive outlook.

Again, the distance that separates the
worker from his employer should be
shortened. The sullen and indifferent
attitude of labour both towards its work
and its employers is largely due to this
unfortunate fact. It is true that security
of service, efficient machinery, good
working conditions and monetary and
non-monetary incentives play a great
part 'in securing higher productivity,
but these gains are of no abiding value
if they do not also bring satisfaction to
the workers. Indeed, incentives are
most important and they have been
proved to perform miracles, especially
in places where better methods of waork-



ing exist. Even so, their limitations as
well as of the pay packet have been
widely recognised by experts. ‘“The
mistake of the wordly wise”,. says a
writer, “who like to say that ‘the only
effective incentive is the pay packet’ is
not so much that they overlook other
sources of ‘motivation as that they fail
to observe the complexity of this motive
itself. We all love money, but we love
it most for what it enables us to do. To
some it may medn chiefly beer and cir-
cuses, to others it means greater secu-
rity, or a better chance for one's chil-
dren, or greater opportunity for pro-
moting a project for reforming the
world. The pay-packet theory is not a
bad one to start from, but it is apt to
stifle thought precisely at the point
where thought should begin.”

In India, no matter what the employer
wills, whether he belongs to the pub-
lic or the private sector, the level of
wages is bound to increase in the course
of years so that the search for the work-
er’s satisfaction will have to be sought
elsewhere and away from the pay pac-
ket. Perhaps, the most effective non-
financial incentive that can draw labour
closer to management is for the em-
ployer or his chief executive to teke
personal interest in the welfare of every
individual worker. Such intimate con-
tacts between the employer and his
men may not be possible in large con-
cerns, but four or five officers of senior
rank can always undertake this mission.
To listen to the wants and wishes of the
workers, to help them in the hour of
their need and to visit their homes on
occasions of joy and sorrow are some of
the methods by which a real community
of interests and comradeship can be
established hetween management and
labour. Indeed, the solicitude of em-
ployers towards labour can be shown
in many ways outside the range of the
statutory amenities granted to it.

How to secure human satisfaction is,
however, not the problem of one factory
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or of one industry or of all industries,
but it is the problem of the age. Never-
theless, it is capable of solution because
in the ultimate analysis both the em-
ployer and his employees have the com-
mon stake of ensuring the progress and
prosperity of their concern, since it
gives the means of livelihood to both.
This fact of interdependence should
make it possible to promote more
friendly and fraternal feelings between
the two: an attitude that forms such a
striking feature of human relations in
the American industry,

To confirm this statement, I can do
no better than quote no less a person
than Stalin. Many years ago, in an
interview to the famous German writer,
Emil Ludwig, the Soviet leader declared
that the Americans “are a sound people,
or at Jeast there are many sound people
there, sound in mind as well as in body,
sound in their whole attitude towards
work and towards every day facts. The
practical business side of American life
and its simplicity has our admiration.
In spite of its capitalistic character, the
customs which are in vogue throughout
the industrial and economic life of
America are more democratic than in
any European country.” Stalin further
said: “In industry and business they
(the Americans) are simple, and our
workmen who have become leaders of
industry here notice that fact immedi-
ately when they go to America. There
it is difficult to distinguish between the
engineer and the simple workman while
they are at their job”?

We have to try and create such happy
conditions in India. Promotion of fel-
low-feeling will stimulate among the
workers a genuine pride in their jobs.
Full advantage should be taken of such
a change of heart on the part of labour
by taking it into confidence about the
aims and objects of the concern, its short
and long-term programmes, and various
other matters pertaining to its activities.
It was recently stated that productivity



in a company in Britain rose by the
mere fact that its intentions were pub-
lished. The workers felt themselves
bound to cooperate with the manage-
ment in realising a goal so frankly stated
by it.

Human nature is a complex thing and
no amount of expert study can fully
comprehend its mainsprings. How the
workers can be induced to take sincere
interest in their work and to give off
their best, depends on various factors,
material as well as psychologieal.
Nevertheless, an essential pre-requisite
for higher productivity is that the work-
ers should find satisfaction in their
work. Such a feeling can be generated
if the job they are required to do has a
certain minimum interest. It is precise.-
ly for this reason that I have always in-
sisted that our factories should be equip-
ped with first-class and uptodate
machines so that the men operating
them might derive real pleasure from
operating them.

The other advantages of modernisa-
tion are equally impressive and in re-
calling them I would like to gquote what
I said in my speech at the annual gene-
ral meeting of the Millowners’ Associa-
tion, Bombay, in April 1958, in my capa.
city as Chairman of that body: “I sug-
gest that the goal of giving a fair deal
to the shareholder, of paying higher
wages to labour, of supplying quality
products to the consumer at reasonable
prices, and of contributing higher reve-

nues to the Government should be stri-
ven for through the medium of the
machine. It is in fact the superior
machine that will help to reduce the
cost of production by a margin sufficient
to accommodate these four-fold demands
on us.”

My objective is not to deliver a ser-
mon on the duties and obligations ot
management to labour. - The subject,
however, is of outstanding importance
and deserves fo be treated not in the
traditional, but in a realistic manner,
taking into account the fact that produc-
tivity is an indispensable factor for our
national progress and that Iabour cannot
be called upon tu exert itself to the ut-
most unless it is given its quid pro quo
in the shape of both material and psy-
chological gains. An improved standard
of living, with all its advantages to the
worker and his family, and the convie-
tion on the part of labour that it is held
in real esteem as a significant contri-
butor to national progress will go a long
way towards the realisation of the goal
of higher productivity.

I may add in conclusion that produec-
tivity should not be measured merely in
terms of input and output. We must
seek to produce more wealth by giving
at the same time full satisfaction to
human needs, hopes and aspirations. It
is only then that our endeavour to make
it possible for our people to lead a fuller
and better life will be amply rewarded.

+'Saves a lot of trouble !’
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Productivity in Plastics

In terms of materials, it is said that we are in the plastics age. Just
as in other lines, India has not made that rapid progress in plastics,
such as has been witnessed in the highly developed economies like
United States, where they have worked out specialised mechanisms for
each specialised job in the plastics line. In India the machinery
installed for plastics manufacture is of conventional design and the
country so far has depended very largely on imported materjals. The
pattern of consumption is also elementary in the sense that the industrv
caters twice as much to direct consumption as to industrial applications.
Actually, plastics is a type of material with protean industrial applica-
tions, ranging upto vehicles, ships and even rails. That in fact would
probably be the measure of the extent of economic development in a
country. So gauged, India should still be counted as backward in the
development of plasties, though considering the fact that the industry
started from scratch in the post-war period, the progress, measured
by the volume of output (30 million 1bs.}) has been phenomenal.

But the future is a lot more promising. There is provision in the
Third Fijve Year Plan not only for the manufacture of machines for
making plastics goods but also for indigenous production of the raw
materials required. By the end of the Third Five Year Plan, therefore,
India is likely to have a highly developed plastics industry, drawing
upon indigenous resources.

In order to help in this process, NPC sent out a Team of competent
and experienced persons to study the working of the plastics industry
in Italy, the USA and Japan: the three countries which have gone
ahead in the plastics line. The Team has returned with a considerable
fund of knowledge and submitted a report to NPC. Below is given
the substance of their findings and recommendations, which it is needless
to say have their importance in the context of the large scale develop-
ment programrme, associated with our Five Year Plans.

industry in India is

essentially a post-war industry,
though two or three thermosetting
compression moulding units producing
electrical accessories and other articles
started operations before the war. The
industry teday consumes approximately
30 million lbs of plastics material and
produces most of the consumer goods
required in the home market, besides
exporting a smal] fraction. The Third

Bh

Five Year Plan target for plastics manu-

facture is 165 million lbs by 1966. Even

after attaining this target, India will

yet remain a small plastics manu-

facturer, for the major producers even

now manufacture far larger quantities.
In million lbs

USA 4500
UK 1200
Japan 900
Italy 400



The more important part of the Third
Five Year Plan proposals, however, is
the indigenous manufacture of process-
ing equipment and moulds and also of
the essential raw materials to be
processed from basic chemicals avail-
able in the country. Attention will
also be given to the training of techni-
cal personnel required by the industry.
The USA has a Society of Plastics
Engineers and the Team has recom-
mended the encouragement of such
technically  competent groups of
versonnel'. What probably is more
important from the point of view of
economic growth is that a number of
other major industries are coming up
in the country, such as petroleum
refinery, fertilizer manufacture, rayon
etc—which can supply the essential
raw materials for plastics manufacture.
Even the traditional industries, such as
cotton ginning, coal, lime stone etc.
would also be in a position to feed the
industry.

On the other hand, plastics industry
itself is showing up an almost infinite
variety of industrial applications, as
were witnessed at the International Pla-
stics Exhibition held in London in June
1959 which the Team saw and has com-
mended upon in the body of their Re.
port’: blow-moulded containers, high
clarity packaging films, ropes, nets,
boats, fan blades, pipe fittings, coating of
steel and hardboard, car bodies, corru-
gated roof light sheeting, aircraft com-
ponents, swimming pools, surgical ins-
truments, complete shoes, even such
things az guided missiles".

1Plastics Industry in USA, Ttaly and Japan, NPC

Report No. 4, Beptember 1960, page 88.

2Ihid, chapter 3. )

8¢, .Special phenolice materials having very high
heat resistance are finding application in gnided
missiles, The nose-cone of the Jupiter ‘C' guided
misailes, for example, is basically a phenolie
material reinforeed with fibrous cord and certain
other specialised materials. Some of these
phenolics have nctusally been able to atund up to
30,000°C for a few seconds whilst re-entering the

earth’s atmosphere. Considering that stainless
stesl vaporises at 4,500°C, this is a remarkable

property...." Ihid., p. 18.
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The Team has drawn particular
attention to the following recent
developments' in the plastics line:

1. The use of PVC pipes in England for
conveying water and for liquids in
chemical plants.

2. Use of PVC films in Japan for pro-
tecting rice crop against weather and
helping quicker plant growth.

3. Use of polyethylene film to prevent
seepage of water in canals, buildings
and road construction.

It is in view of these possibilities and
the use this country could possibly
make of advanced techniques of plastics
manufacture that the NPC sent out,
through the good offices of the Inter-
national Cooperation Administration of
the USA, to study: (1) recent tech-
nological advances in the plastics
industry in regard to machines and
materials, processing techniques, designg
of moulds, equipment and products
(2) productivity of plasties industry
with particular reference to general
organisation, factory and plant layout,
standardisation of equipment and pro-
ducts, simplification in industry, plant
maintenance, cost and quality control,
labour productivity and marketing
(3) methods of imparting technological
education in plastics as well as practical
training for personnel at all levels of
industry (4) organisation of small
scale industry in plastics, techniques of
production, planning and marketing.
Avenues of production which would
admit a larger man-power employ-
ment (5) (a) industrial application
of plastics materials already in pro-
duction in the country namely PF and
UF moulding powders, laminates,
polystyrene, and also polyethylene and
PVC expected to be manufactured
shortly; (b) study of the types and
guality of Ttalian plasties products and
their processing techniques; (c) study
of newer plastics and applications for

4Ibid., p.12.



which there is scope for development
in. India such. as reinforced plastics,
polyesters, -epoxides and polyamides;
(d) the manner in which application for
vinyl and urea resins has been develop-
ed in other countries, particularly in
Japan.

Before going out to study these mod-
ern developments, the members of the
Tearmn who already had ~considerable
experience in the line, made intensive
productivity study of the domestic
industry, its organisation and working.
The Team found that for the most part,
plastics manufacturers were concerned
with volume output, obtained through
larger imports of raw materials rather
than with the most productive applica-
tion of resources. Management, plant
lavout, house-keeping, even the whole
set up of some of the factories appeared
to the Team fo be far from satisfactory.
In spite of favourable market conditions,
suitable equipment and availability of
operatives, some of the units in India
were in the opinion of the Team work-
ing uneconomically. The Team parti-
cularly marked the absence of cost and
guality control, maintenance standards
and healthy conditions, “...0One cannot
escape the. conclusion that the major

problems of the industry in the present.

circumstances js the management pro-
blem.”™ As this is a general problem in
India, the Team’s Report has a signi-
ficance bevond the limited field of plas-
tics. Incidentally but not.insignificantly,
the Team has recorded:  “It must be
mentioned here that firms which had
some form of foreign affiliation or col-
laboration were organised on the best
possible. lines as they had the benefit of
the experience of their. associates
abroad”.

Another point to which the Team has
drawn attention, with particular refer-
ence to Japan, is that of plastics engi-
neers, starting manufacture on their
own,.as proprietors. This development
5Ibid., page 6. -
6Ibid, page 83.

‘has -also a .general significance with

important social implications.

The Team’s Report is rich in the ex-
tensive exposition it contains of various
plastics raw materials, the wide variety
of their applications, properties and
possibilities, given alongside a large
volume of necessary technical detail,
illustrations and charts, Machine tools
and processing technigues have also
been dealt with in considerable detail,
accompanied by a fairly large number
of diagrams, illustrations and statisties.
Altogether, the wvolume of technical
material digested in the Report is of a
character and significance which would
be of great help to men working in the
industry.

Against the background of their newly
gained knowledge, the Team has tried
te impress on the Indian Plastics manu-
facturers, the need to improve machines
already installed in factories. Particular
attention has been drawn to the follow-
ing factors: (1) the heating system
whereby material. can be plasticised
quickly so s to get faster productivity
(2) the making of sprueless or pin-point
moulds so as to save waste through
sprues and through gates (3) fitting
hoppers to very large containers prefer-
ably through a controlled vibrator to
make the flow of material constant.

The Team has devoted a fairly large
space. to some aspects of productivity
such as plant layout, storage and handl-
ing of materials, plant organisation,
machine tools and maintenance, produc-
tion planning and control, cost control,
quality control, standardisation, simpli-
fication and specialisation, the applica-
{ion of incentives, safety and hygiene,
labour management relations, and last
but not the least, marketing. All these
oroductivity factors have heen amply
illustrated from the experience of the
Team in the three countries visited by
them. “The Team is convinced about
the benefits that can accrue to the indus-

try by applying the tools and techniques
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of productivity.
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Noise Reduction and Productivity’

J D Lea**

Personnel Qfficers have long concerned themselves with heating,
lighting, ventilation, and other commonly accepted aspects of working
conditions. Studies of the effects of noise show that it has been too
long neglected as an element in working conditions. Because we are
apt to accept noise as part of industrial life, its insidious increase often
goes unnoticed. It is a problem everyone tends to leave to others, or to
the future, and a positive approach and policy are needed if improve-

ments are to be made.

EPORTS on the effects of noise
range from detailed scientific in-
vestigations to theories which try to
prove some effect on health, birth-rate
or personality complexes.

There is growing evidence to indicate
that noisy conditions:—

(i} Increase fatigue and strain from
a job, although output may be
maintained.

(ii) Affect output and efficiency in
certain jobs which require concentra-
tion, e.g., there are several studies
showing increased output in clerical
and typing jobs after noise reduction.

(iii) Affect quality of work, e.g., the
same studies clearly show less errors
after noise reduction.

(iv) Have some effect on coordina-
tion, reaction time and sensory percep-
tion and are a possible cause of
accidents in some situations resulting
from nervous distraction and tension.

(v) Increase the time newcomers
take to settle down and reach full
efficiency, particularly when they have
no previous factory experience.

*Reproduced from Personnel Management,
December, 1959.

s*Personnel Manager, Wilkinson Sword
Limited.
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(vi) When particularly bad, or when
taken in conjunction with other factors,
have some effect on labour turnover
and absenteeism.

(vii) Hinder effective communication
and therefore slow down training and
form a potential cause of mistakes and
lower output.

(viii) Cause some degree of im-
paired hearing particularly at high
frequencies. Often this may not be
apparent to the person affected but the
impairment is progressive.

Everyone has a degree of adaption
to a high noise level but it is a slow
process. There is some indication that
this adaption effects efficiency at the
start of a shift and that resistance
d}tle(%reases towards the end of a long
shift.

The Nature of Noise

The effects of noise vary with its
intensity and pitch. The analysis of
noise is, therefore, concerned with the
measurement of both these factors and
the instruments used are the sound level
meter and the frequency analyser.

For a given intensity of noise, a
higher frequency is much more objec-
tionable than a lower one. This fact
should be borne in mind when planning



noise reduction schemes. The pre-
dominant  frequencies must be
established so that the greatest reduc-
tion in noise may be achieved at the
lowest cost.

Intermittent noises are often more
intolerable than steady notes and it
follows from the foregoing that a high
pitched intermittent note, such as a
sudden hiss or sereach, should be elimi.
nated or reduced before the regular low
notes or thuds.

Measuring Nolse

There are various methods of measur-
ing noise. In this country the ‘decibel’
—a logarithmic unit of measurement—
is used. It is generally agreed that
exposure to a level of over 90 decibels
is harmful. As the ear perceives noise
on this logarithmic basis, 100 machines
sound only twice as loud as 10 machines
of the same type. An extensive
programme of noise reduction may re-
sult in what is apparently a disappoint-
ing decrease in decibels but this may
represent a considerable percentage
reduction in the noise experienced by
the hearer. A decibel reduction of 10
mmay represent as much as 60 per cent
in loudness to the hearer.

For example, one study showed that
in a department of 11 machines, one
machine had a noise level of 95
decibels, while the other 10 had a noise
level of 75 decibels each. The total
noise level in the department was 84.5
decibels,

If the noise level of the one machine
was reduced 10 per cent, the total noise
level in the department would be
reduced by 7.1 decibels. On the other
hand, if the noise level of the other 10
machines was reduced 10 per cent the
total noise level would be reduced by
0.3 decibels; this action would, of course,
be far more expensive.

As a result, it follows that consider-
able improvements may be achieved;
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for example, in a noisy press shop, by
concentrating on only a few machines.
Accurate measurement of these condi-
tions is fundamental to successful noise
reduction. The National Physical
Laboratory will visit a factory with
mobile equipment and make measure-
ments and give advice. In addition,
there are also available several specialist
consultants and manufacturers of noise
reducing materials,

Methods of Reducing Noise

The methods ot reducing noise can
be grouped under three main
headings: —

1. At Source

(i) The use of hydraulic rather than
mechanical processes.

(ii) Inmtermittent escaping noises are
particularly irritating and can be easily
and cheaply reduced by fitting simple
haffles to inlets and exhausts on pumps
and engines,

(iii) The replacement of metal gear
wheels by laminated plastic gears.

(iv) Use of welded rather than
riveted joints.

(v) Regular maintenance of
machines; in particular, by lubrication
and the replacement of worn or
damaged bearings.

(vi) Light alloy materials, plastics
or laminated woods, where appropriate,
could be used to replace cast materials.

(vii) Open gears, belts and shafts
should be enclosed,

(viii) The general noise level of, for
example, a machine shop may mask
vibration which is often a majer cause
of noise. It can be tackled in many
ways but again particular attention
should be paid to high frequency vibra-
tion and it is important to realize that
the use of inappropriate means can, in
some cases, increase vibration. High
frequency vibration can be reduced
simply by increasing the weight of the



offending = part = or structure. Sheet
metal casings, guards or cowlings are
often not adequately supported. and, as
a result, they pick up vibration and act
as a sounding board. Sheet metal can
often be strengthened by ribs or flanges
which have the effect of shifting the
frequency to a less audible level.

To damp vibration in sheets and
panels, anti-drumming compounds,
generally with a bitumen or plastic
base, have been developed. The com-
pound prevents the development of
resonant  frequencies known  as
drumming. They can be applied with a
brush, trowel or spraying plant and are
claimed to be waterproof and rust-
preventive. ,

2. Transmission of Noise

In many factories noisy processes are
located in buildings which must, of
necessity, also contain areas used for
quieter factory activities or offices.

Much unnecessary noise is often
transmitted from one to the other
through the structure of the building.
This can be reduced by the following
practices: —

(i) The use of insulated mountings
between tre machine and the structure
of the building. There are many
insulation mounting and resilient pads
which may be made of rubber cork or
felt; various steel spring insulators are
also available, The platform on which
a machine stands can be insulated from
the floor by placing the concrete
foundation in a rubber-lined pit. Insu-
lated mounting of all types of machine
should be a standard procedure when-
ever layout changes occur, or new
machines are installed. In all cases
mountings should be carefully chosen,
according to the load and frequency of
the noise, if they are to be effective.

(ii) Resilient washers can be used
between bolt-heads on machines.
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(iif) Non-metallic gaskets and wash-
ers can be used to break sound trans-
mission along pipes.

(iv) The lagging of trunking, pipes
and structural supports can reduce noise
transmitted to quieter departments.

(v) Good results have been achieved
by simply placing a sound absorbent
partition between noisy and quiet
departments, or by grouping and
screening off new particularly noisy
machines. As a last resort, it may be
necessary to enclose a particularly noisy
machine in an acoustically lined hood
or booth.

3. Absorbing Noise

Noise emanating from any source is
also passed through the air. The effect
of airborne noise tends to be cumulative
as it is constantly reflected from walls
and ceilings and is amplified by recesses
and trunking.

Great developments have taken
place in the use of absorbent materials
to reduce reflected noise. However,
although easy to apply, it is the most
expensive method of reducing noise and
such measures should be tried only if
the remedies above have been exhaust-
ed.

The following are some of the
commonly used methods:—

(i) Acoustically absorbent tiles and
sheeting to cover ceilings and walls.
These may be made of mineral wool,
asbestos fibre or fibre board.

(ii) Double partitions and double
glazed windows.

(iii} Carpets

]
and curtains where

appropriate,
(iv) Sonosorbers: These are coni-
cal shaped wunits (approximately

12” % 12" X 24”) with a perforated alu-
minium skin and a glass fibre insert.
They are hung from the ceiling and
claimed to be simply installed, movable



during layout changes, easily cleaned
and not affected by oil or dust.

(v) Ear-plugs may be .necessary in
some instances and as a last resort.
Conelusion :

It is suggested that noise may be
properly included as an aspect of work-
ing conditions. There is general
agreement that there is a connection

*

between sensible ' improvements in
working conditiohs and efficiency.
Although noise reduction is not a field
for the amateur, it is nevertheless a
matter for the attention of personnel
officers. They should be alert to un-
necessary noise and should create and
maintain the interest of all departments
of management in the problem and the
many possible remedies.




Materials Handling |

A A Niazr*

MATERIALS Handling is generally
defined as the handling of raw,
semifinished and finished material, in
packs of different forms and sizes, or in
bulk loads. Handling consists of picking
up, transporting, putting down and ar-
ranging of materials. Purpose of all
handling is to enable production units
to work on the material and prepare,
out of it, a finished product and then to
take it to the ultimate consumer.
Materials handling is thus a necessary
service provided for the purpose of
realising the goal of production of
goods for consumption. No piece of
product can reach a customer till
materials are procured from a supplier,
received, checked, stored, transported
toa and arranged for an operation.
Product will not near completion -any
further till the semi-finished piece is
picked up, transported, put down ‘and
arranged for the subsequent operations.

The manufacturing process is thus a
chain of events that starts with acquisi-
tion of raw material, passes through a
series of forming and assembly opera-
tions to checks and tests for quality and
quantity, and ends with the delivery of
the product to an ultimate consumer.
This indicates that the material is
constantly in a state of flow. Efficiency
of manufacturing unit depends to a
very -large extent on the ability to
maintain this flow of material, without
undue stockpiling of semi-finished
material, to keep the operations going.

#Technical Officer NPC - -

This in other words refers to the

efficiency of organisation, methods and
equipment of materials handling.

Importance of Materials Handling

Materials handling problems assume
importance due to a number of factors:

(i) It has been observed that the cost of
handling alone accounts for about 20-25
per cent of total manufacturing costs.
This includes cost of labour engaged,
depreciation, interest, maintenance and
running cost of equipment.

(i) It is not uncommon to find each part
being handled 50-60 times while it passes
through the chain of manufacture.
Expressed in tonms, it is found. that on
an average 59 tons of material are
handled for every ton of finished
product.

(iii) Labour spent on handling cannot be
salvaged, since it only helps in the
creation of anything that can be sold.
Handling itself does not produce any
goods.

(iv) It has been observed that large banks
of semi-finished parts are maintained
either in the main stores, in temporary
stores (semi-finished stores) or near
the machines. This is required to be
able to keep all operations supplied with
the material. Though in-process
storage is essential, it also involves a
lot of capital tied up in semi-finished
pieces. . - :

(v) Direct operatqrs, at many places, have
to spend a considerable proportion. of
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their time in materials handling. This
situation often leads to the idleness of
machines due to lack of material and/or
men, as well as to the misutilisation of
direct operator’s time.

Principles of Materizls Handl'ng*

If such is the expanse of the problem
and so serious its repurcussions on the
efficiency of an enterprise, it becomes
necessary to consider the problem in the
light of certain principles and rules.
They are:

1. Best handling is no handling at all, hence
question and try to eliminate every
step where handling is involved.

2. Try to keep
materials at
the height at w
which they
are to be
worked up-
on. Avoid
picking up
and putting
down..

3. Where avoidable, do not put materials on
the floor. Use a pallet or platform. This
is suggested also because material on

floor tends to accumulate instead of
moving.
keep distances over which

4. Try to

—_ e A .
material is handled as short as possible.
Avoid cross and back hauls.

*Source : ‘‘Introduction to Work Study’’, ILO:
and “Materials Handling" by Harry £ Stocker.

5. Let gravity work for you. Let material
roll or slide down chutes wherever

possible.

6. Try to handle in bulk. Wait, as far as
practicable, till there is a big enough load
instead of carrying one by one.

7. Have sufficient boxes, platforms or
containers available at the work place,
(preferably two), such that the
operator can remove a piece from one
when he is ready to work on it and
place it in another when he has finished
his work.

8. Do not try to economise on labour em-
ployed for fetching and carrying unless
this can be done without adding to
handling by direct labourers.

9. Keep gangways clear, for cluttered up
material obstructs traffic.

10. Always keep materials handling equip-
ment moving (terminal time principle)
—Waiting at terminals for loading or
unloading leads to inefficiency. Select
equipment that can readily pick up or
put down or be detachable from the
prime-mover, e.g. tractor trailer combi-
nation.

11. Measure efficiency of handling equip-
ment and method by the units (tons,
gallons, pieces etc.) handled per man-
hour. Economy is measured by
comparative expense per unit of material
handled.

The summary statement of principles
of materials handling, given above,
shows it is not only a matter of acquir-
ing costly equipment, Small industries
seem to shrink away from any discus-
sion on these problems because they
identify = materials handling with
expensive equipment which they can
neither purchase nor put to economic
use. A rational analysis of materials
handling would show that there are a
number of ways, besides the procure.
ment of costly equipment, of effecting
improvements in the existing methods
of materials handling, '
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Improved methods can be devised
after making a thorough study of the
existing method with the use of flow
process charts and flow diagrams
(Method Study), critically examining
each step in the chart and thus develop-
ing & better method. Simply reorganis-
ing the work in some other way or
provision of simple equipment without
any considerable expenditure leads to
significant economies.

A few examples where these
principles can be applied or have been
implemented may make the point
clearer.

1. It has been very commonly seen
that cloth packs (each pack

containing about 20 yds of cloth)

are carried to the baling machine in
twos or fours. Each bale has about
eight such packs. The worker has,
therefore, to make at least two
trips for each bale packed. A simple
hand cart would considerably
reduce the total distance travelled
by the man for a given volume of
materials handling. The same man
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can be used at some other point in
the time saved. Units of - cloth
handled per man hour will thus go

up.

&)

. An unskilled labourer was once
observed to transfer milled steel
bars of size 127 % 1" diameter in
twos from ground or a tote box to
wooden case on a two-wheeler. He
had to transfer about 100-125 such
bars at each work place. Applying
the terminal time principle one
would see that the worker meant
for transporting material is tied
up at each point in transferring
material from floor or a tote box
to his two-wheeler. It would be
better in such cases to provide light
boxes which could be picked up
and either put on a two-wheeler or
emptied into a wooden case. This
will enable a swifter movement of
man and material, thus also help-
ing to reduce the banks that had
to be created at each .machine.
Instead of material for a full day



being supplied to each operator,
swifter movement could have made
it possible to supply lesser quantity
each time.

3. Layout of the work areas (in a
medium scale unit) in the section
dealing with filling and seaming of
cylindrical containers full of a
liquid was studied. The observa-
tions of the three operations of
filling, weighing and seaming are
described below:

Working height for all the three
operations was different causing the
containers to be lifted each time.
The cycle being:

pick up container and put on
working height actual opera-
tion (either filling, weighing
or seaming); pick up container
and put aside.

Operators had to be extremely
careful in picking up and putting
down containers for fear that the
liquid contained may not be
spilled.

Applying principle 2 stated above,
working heights were raised and
lowered to enable the operator to
glide the container towards him or
away from him. This reduced the
time of filling from 0.41 minutes
per container to 0.32 minutes per
container. Seaming time was
reduced from 0.725 to 0.293 minutes
per container. Second nozzle of
the filling machine could now be
commissioned so that the operator
could produce two containers at a
time. Slight changes in the set-up
thus gave a saving of about 59%
of time in the production of one
container.

The same containers were carried
50 ft. to godown and stacked
after cleaning. One man was re-
quired to carry the containers and
a second worker was engaged on
cleaning and stacking. Principle
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number five was applied here and
a chute was installed. The chute
consisted of two angles welded
together by strips at different
places so that the seamed container
could roll down to the godown. One
man was thus eliminated and put
to work at other sections of the
factory. Total saving from the
improvements in materials handling
was of the order of Rs 2343 per year.

. In the weaving shed of a textile

mill, weavers worked on two or
four looms. According to rules, the
two-loom weavers had themselves
to collect weft from the godown,
while the four-loom weavers were
to be supplied with weft at the
loom, by one worker. Empty
bobbins (pirns) were collected by
another set of workers, who had to
walk through beam alleys, sit down
in between looms under running
belts, sort out and fill empties in
bag, go over to conveyor window
and empty the bag on the conveyor.
Studies showed that the picker
walked three miles and had to kneel
down 313 times to pick up pirns
during an 8-hour shift. Weft distri-
butor to 4-loom weavers could
reach only 300 looms out of the 452
that had to be supplied with weft.

Stoppage of looms when two-loom
and some four-loom weavers waited
for weft was found to total upto a
working time of 6.87 looms in an
eight-hour shift. This was found to
be so in spite of attendance by the
nearest weaver while one went to
the godown.

Application of the principles of
handling again helped in so arrang-
ing the manner of weft and pirn
handling that the company got
savings of the order of Rs 19,300
per year. The only improvement
made was by way of a trolley with
space for both filled bobbins (weft)
and empties. The worker went to




central points of the loom shed,
distributed weft and also collected
pirns. Weavers nearest to that
point themselves brought empties
and took away bobbins from the
trolley.

Analysis of problem and basis of decision

The above examples indicate that the
nature of materinis handling problems
varies from place to place, but the
guiding principles can be applicable to
any situation. What is necessary is to
thoroughly analyse the present condition
and then develop an improved mazthod.
Sometimes it may be necessary to just
reorganise the present method while in
other cases it may be economical to go
in for some sort of equipment e.g. fork
truck, conveyor, crane, tractor and
trailer. It is advisable to analyse

the alternatives and compare them to
arrive at a sound decision. Some
factors to be compared are (1} Units
handled per man-hour (2) Man-hours
saved (3) Time of direct operator
saved for production (4) Total cost of
equipment, that is, owning and running
costs (5) Period of ammortisation in
case of equipment.

Conclusion

Productivity requires a rational
approach to all sectors of industrial
working. Materials handling constitutes
a considerable portion of the total cost
of manufacture. A thorough analysis
and continuocus attention to the problem
coupled with an intelligent application
of the guiding principles of handling
have given results and will be found to
be of great use to all who use them.

* K ¥

"“...When | was Deputy Chairman of British Railways, a nationalized
enterprise, | was called upon te meet a body of trade unionists who were

very concerned over an industrial dispute.

They were a little doubtful

about meeting a General as a representative of a great industry—and | was

a little nervous myself.

For about six hours we had hot argument, with
a good deal of table-thumping and many red faces.

Finally, we reached

what | hoped was a reasonable compromise and | suggested to the three

secretaries of the big railway unions that a little refreshment was called
As we watked down the dark and rather melancholy corrider to my

for.

office, one of them said to me *General, that must have been a very strange

experience for you.’

‘On the contrary,” hreplied ‘the atmosphere of the

last six or seven hours has been completely familiar to me for years.’
‘Oh, but it can’t be,” he protested, ‘you don’t have trade unions in the

Army!’
matter.

one of many important aspects of industry.

‘No," | said, ‘But we have allies.’
Productivity, which you are here especially considering, is only

That Is the real essence of the

Like all the rest, it depends

very largely on this realization by all in an industry that they are on the

same side, that they are allies.

Their greatest and common interest is

that they should have a prosperous industry - and that means an efficient

"

one......

Field Marshal Sir William Slim
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Inter-firm Comparison

M S SrINIVASAN*

It often occurs that a manufacturing enterprise finds its business
losing while that of a neighbour operating apparently under identieal

1 conditions flourishes.

An analysis of their respective productivities

(inter-firm comparison) would bring out the real factors involved as
also the possible solutions for bringing the below-level firm on to a

parity of productivity.

ENERAL economic conditions no
X doubt influence the performance
and financial results of manufacturing
and -other business enterprises. Some
of the enterprises may be affected more
than other units. How far efficiency
and working results are affected by
changes in the overall economic situa-
tion cannct be found out by a reference
to any system of internal records and
statistics.

Tt is the usual practice in some of the
progressive enterprises, to make a com-
parative study of their results with pre-
determined standards for various factors
of production. But the peculiarities of
the specific manufacturing unit would
escape notice in the comparison. There
are possibilities of errors in the fixation
of standards and errors arising out of
subjective wvaluation. The main pur-
pose of inter-firm comparisons is an
objective study of the working results
of an enterprise.

Inter-firm comparisons enable a com-
parative study of the results of a firm
in the light of the average results of
similar firms in the same peried. In the
usual procedure of comparing with
standards or budgets, the measuring

Deputy Director, Office of the Textile Commis-
*sioner; till recently, specialist in NPC.

rods that are emploved are estimates
under hypothetical conditions anticipat-
ed in the period. In the method of inter-
firm comparisons, similar firms working
under identical economic conditions
contribute their results to a common
pool, and the average possible perform-
ance under the same set of conditions is
found out to be used as the basis for
comparison. The approach to the com-
parative study is objective and prevents
the effect of general economic changes
from exhibiting a distorted picture.

Inter-firm comparisons make it possi-
ble for the management to find answers
to such questions as the following:

1. What is the position of our firm in

the industry?

2. How has our firm fared in compari-
son with similar firms in the indus-
try? :

3. What are the points of differences
and peculiarities?

4. If abnormal differences are noticed,
what are the areas where investi-
gations should be made to discover
the special reasons responsible for
the results?

5. How far are differences in results
attributable to the impact of gene-
ral economic changes and to inter-
nal factors?

Inter-firm comparisons provide mana-
gement with key figures of operating



performance and financial results so that
they can know the areas of inefficiency
and the means to be adopted for im-
provements in working their factory.
The system enables managements to be
aware of relative efficiencies and to
take steps to rectify defects in the orga-
nisation, plant layout and utilisation of
resources. One point in favour of this
method of comparison is that it does not
2dd to the burden of collecting statistics
but nevertheless contributes to the
meaning and comprehensiveness of
available data.

Inter-firm comparisons, giving a set of
#inancial and operating ratios, can be
very enlightening to practically every
line of management. Detailed compari-
son of results of various aspects of ope-
ration and efficiency would be useful to
departmental managers and superin-
tendents. The system of comparison
should be flexible for all purposes and
levels of management. :

From the point of view of the eco-
nomy as a whole, the average results
derived for use in inter-firm compari-
sons would indicate the progress and
tortunes of the industry in general. This
would be useful for directing the eco-
nomic policies of the nation for proper
growth of industries. The system of
inter-firm comparisons has been in ope-
ration in several countries; and the
availability of comparative reporis has
heen greatly appreciated by manage-
ments.

The importance of inter-firm com-
parison as a tool for management effi-
ciency and productivity can never be
overemphasized. Tt is therefore neces-
sary that such inter-firm comparisons
should be undertaken by trade associa-
tions and chambers of commerce and
industry, which are in position to under-
stand the specific requirements and
peculiarities of individual industries.
‘It would be possible for them particu-
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larly from their position of trust and
responsibility to introduce and operate
a system of inter-firm comparisons.

The steps necessary to organise inter-
firrn comparisons are:

1. managements in industrial units (who are
members of the Association} should be
apprised of the benefits of the system;

a few manufacturing units in the industry
may be enlisted as participants in the
project;

a proper guestionnaire may be dratted and
sent to memper-units, to f1] in required
particulars;

the material received should be analysed
and average performance results for the
period worked out for use of members,
waking into consideration technica} differ-
ences, size of firms and location;

d

the average results should be tabulated
and copies sent for the use of members
of the project;

the whole material should be handled,
keeping in view the general requirements
of industrial management; and

. strict secreey of the information submitted
by individual units has to be ohserved.

Obviously, such inter-firm compari-
sons need competent statistical advice.
Information intended to be of value
to top-management should reflect the
comparative overall financial and pro-
ductive efficiency of the individual
enterprise in the light of the average
results of the industry. Care should be
taken to see that while detailed ratios
may be worked out, the presentation to
top management should not be erowded
with such detail.

Some of the ratios that can be of
use to the top management and their
utility for the purpose of comparison
have been given on the following page.



Ratio

Profits (befere taxation but after depre-
ciation)

Capital employed

2 Profits (before taxation but after depre-
cration)

Total Sales

Cest of production
‘Nales S

Sales

Capitai empioyed

5 Cost of administration
Sales '

Cost of selling and distribution
Sales '

7 Fixed assets
Total assets

8 Sales

Average stocks

Credit Sales

Total Sales

The rate of return on capital employed
(ratio 1) depends on the nature of the
industry and the general econcmic situ-
ation in the country. If the capital has
been used in an efficient way to finance
a large volume of production and sales,
the return is likely to be higher. If the
sales of the individual firm is found to
be lower than the average, it would be
necessary to make a2 detailed analysis
and inquire into the possibilities of
obtaining higher volume of sales with
the same volume of capital employed.

The use of the second ratio is for the
purpose of examining the relative ope-
rating efficiency of a particular firm in
the light of the average performance in
the industry. The ratic also shows the

What the ratio indicates

This ratio indicates the success of the busi-
ness, the rate of return on capital, profit-
ability and utilisation of asset resources.
It also shows the competitive position of the
products in the markets and the popularity
of the enterprise.

This ratio indicates profitability in opera-
tion. It also indicates the margin of profits
in sales value,

This ratio shows the margin of profits and
efficiency in production as reflected in costs.

This indicates the turnover of capital. The
higher the ratio, the more efficient is the use
of capital employed.

This ratio shows what fraction of sales value
is being absorbed by administrative costs,
This would point out to average administra-
tive efficlency in money terms.

This ratio would show the efficiency and ex-~
pense in the field of sales and distribution.
This ratio indicates the extent of investment
in fixed assets. It would also show the funds
left over for current financing.

This ratio indicates the stock turnover and
the frequency with which sales are effected.
This ratio would indicate the extent to which
credit sales are being made as an indicator
of effective sales policy.

availability of profit margin in the parti-
cular unit in comparison with the aver-
age profit margin for a set of units.
Taken together with the third ratio the
comparison can indicate the production
efficiency by means of cost comparison.

The fourth ratio can be used for mak-
ing a comparison of the rate of turnover
of capital of the particular unit in rela-
tion to the average for the industry.
This ratio can show the relative speed
with which the production is being mar-
keted.

The expense ratios considered, along-
side the ratios of the cost of production
to sales, would show comparative per-
formance in the fields of production,

"y



administration and sales. These ratios
would indicate how the particular unit
has fared in comparison with the aver-
age inter-firm results.

The financial ratios show in broad
outline the utilisation of funds for the
purpose of investment in fixed assets
and meeting the working capital require-
ments of the enterprise. The ninth
ratio shows the extent of credit sales and
-also how quickly funds get released from
credit sales. A comparison of the indi-
vidual firm’s sales performance with the
average sales resulis would show the
relative efficiency of the marketing
policies in the particular unit.

Apart from these ratios, other ratios
may be worked out for a cross-section
of industry; for this purpose, statements
with blank spaces for filling the results
of the individual firm may be distri-
buted to the members of the group.
Individual firm would fill in the blank
space and the central organisation would
compare its results with the average of
similar firms. Comments may also be
incorporated in the report to explain
variations. A comprehensive analytical
statement, with the explanations, would
be prepared and form the basis for
-deciding policies and for taking active
measures towards promoting efficiency.

In addition to this statement, there is
the need for preparation of detailed
-comparative information to be used by
the executives in business enterprises.
This should cover for example (1) cost
of production of major categories of
products (2) comparisons of labour
performance and productivity results
(3) plant efficiency comparisons ete.
“These reports are intended to be of use
for levels of management where detail-
-ed studies are possible. Supervisors and
foreman of factories and also the de-
partmental managers would generally
like to have detailed information for the
purpose of study and for instituting
measures for promotion of efficiency
and productivity.
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The cost comparison statement should
follow the general pattern of the Profit
and Loss Accounts of the industry and
give the average results with the break-
up of cost figureg under important heads,
Comparative results may be given either
in the form of a statement containing
the results of the individual units as
also the average, or in the form of a
statement of average results with
indications of dispersion. The state-
ment may suitably accommodate possi-
ble cost details though there may be
differences in the variety of final pro-
ducts. The organisations that submit
data for the purpose of cost computation
should be advised to follow umiform
accounting and costing procedures so
that the data becomes comparable. This
would also enable sources of variations
to be easily identified and suitable mea-
sures adopted for the purpose of cost
reduction and elimination of waste.

Productivity of labour and machinery
of one unit are comparable with those
of other like firms, with, of course, cer-
tain limitations. Those comparisons,
however, would be useful broadly as an
examination of the relationship bet-
ween the overall effort associated with
labour and machines and the output in
different manufacturing units. The aver-
age results of productivity of labour and
machinery should be presented in a suit.
able form, if possible, department-wise
in the industry. The figures may also to
be considered with reference to the total
cost of production. This would enable
the firm to have an answer to guestions
such as the following: (a) how do the
productivity results of our men and
machines compare with those of the
average for the industry; and (b) what
is the fraction of labour cost in manu-
facturing and how does it compare with
the average result for the industry?

The above information may enable
management to know the possibilities
of improving efficiency of their machi-
nery, as well as labour employed. This



may also form the basis for conducting
enquiries into the causes of inefficiency
and any poeint of dissatisfaction that may
be prevalent among the werkers,

“Comparison in the field of selling and
distribution may be done on the basis
of the following facts: (1) comparative
number of persons in the sales depart-
ment (2} performance results in the
form of sales (3) average selling ex-
penses per 1000 units by products sold
and (4) sales turnover ratio. Much, of
course, would depend on the nature of
the industry and the type of organisa-
tion built up for the purpose of sales and
distribution.

Inter-firm comparison should be at
least for a period of two years, t0 enable
answers to be furnished te the following
questions: (a) how are the average per-
formance results this year as compared
with last year? (b) how are the results
of a particular manufacturing unit in
both the years cornpared with the aver-
age results of the same period?

An inter-firm comparison project has
necessarily to choose the type of firms
whose results are to be included for com-
puting average performance figures,
taking into account various factors that
contribute towards differences in per-
formance:

(i) location: cost variations on ac-
count of regional differences in
the cost of transport, wage differ-
entials and also special costs aris-
ing out of differences in the fax
structure and state Government

encouragement;

(ii) size of the firm: the overhezd ex-
penditure. administrative costs
ete.

(iii} techmnological standaerds: the
machinery of wvarious iypes,

models and ages etc.

product ranges: paitern of pro-
duction etc. related to the cost
structure in the industry.

(iv)

4

Considered thearetically, it is not pos-
sible to render comparability into an
absolute concept. The aim of the inter-
firm comparison is really to find out the
factors that make the results different
from one another and from the average
within the general limits for comparison.
The procedure that is being adopted in

" the choice of the firms is expected to

ensure that the major elements are ad-
justed to render the results practically
comparable. The reputation of the firm
built over a period of years, the pro-
grammes and welfare measures of a
particular firm that may attract and
sustain good labour, and the policies of
maintenance and replacement of
machinery that might be adopted by
some firms and not by others are some
of the examples to show how many are
the factors that may cause different
results. The main aim of the inter-firm
comparison is to stimulate management
toe find out what the differences are
in the policies and approach to various
problems of the industry, that are res-
ponsible for making the results of their
own firms, different from the results of
the average firm in the industry within
the compass of comparison from the
point of view of size, situation and pro-
duct range:

The main difficulty or objection that
may be encountered from any particu-
lar firm that may like to become member
of the inter-firm project is the confiden-
tial nature of business matters, which
firms do not like to be publicised. The
objection may also be that they do not
like their figures to be disclosed to com-
petitors in the industry. The possibility
of such information getting into the
hands of others, to whom it is not inten-
ded to be accessible, is a fear, that is res-
ponsible for reluctance on the part of
the management to participate in the
projects of inter-firm comparisons.
There is also the impression that the
results of the firms included in the pro-
jects may not be really comparable.



Those fears would prove to be ground-
less, if managements realised that the
project would be useful to them to spot-
light their own levels of efficiency and
also render their results more significant.
In the procedure for the collection of the
material and the operation of the pro-
ject, the association or organisation that
conducts the project must make the
necessary arrangements for ensuring
security of the information so that the
confidence of the participants is deve-
loped.

The following are some of the prac-
tices that are recommended for adoption
by central organisations to ensure that
the material entrusted to them for the
purpose of computing the inter-firm
results are not publicised without the
permission of the participants:

1. a system of code numbers may be
adopted so that the names of the
participants are not disclosed to
many people;
the key to the code numbers should
be held by the top officer who is
condueting the project on behalf of
the organisation or association;

the questionnaire, correspondence
and all records relating to the
figures must carry only the code
number of the firms and not their
names;

the receipt of information should
be by a particular person in the
organisation so that the identity
of the firm is not disclosed to
others;

the results computed should be
made available only to the partiei-
pants and not to outsiders unless
all the firms agree that the infor-
mation should be disseminated for
general use of the people in the
industry and the public.

For the purpose of running the Pro-
ject, either of two methods may be con-
sidered for collecting the necessary data.
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The primary method of approaching
each one of the members of the project
by sending an investigator to collect
necessary information involves the
possibility of a breach in the confiden-
tiality of information and also increased
expenditure in running the project.
The alternative method of sending a
questionnaire to be filled in by indivi-
dual firms has the advantage of ensur-
ing complete secrecy of the information
submitted, and also speed in the execu-
tion and economy in the cost of admini-
stering the project. If the questionnaire
method is adopted there is the necessity
of defining properly the terms that are
to be adopted and the type of informa-
tion to be submitted by each member,
contributing basic information to the
project.

If the inter-firm comparison project
takes into account only the broad out-
lines of results, that may be of impor-
tance to the management in industry,
it may not be difficult for all the firms
that join the project to supply the basic
information in the required form. In
the initial stages it would be even help-
ful to send an investigator around to
explain to the firms the type of infor-
mation listed in the gquestionnaire and
the method of collecting the same out of
the data available with the enterprises.
This type of supervision and guidance
in the collection of data would ensure
uniformity and facility in the collection
of information and also generate confi-
dence in the management regarding the
comparability of the results.

The adoption of the questionnaire
method for running the project would
economise the staff required and expen-
ses involved. From the point of view of
the individual unit that seeks ta take
advantage of inter-firm comparisons, the
effort that will be required is limited to
the compiling of information to fill in
the questionnaire, and the comparison
and study of the results on receipt of



standard siatements from the organisers,
The questionnaire will usually be a
simple one, requiring in a standard form,
some of the information that is regularly
recorded for statistics and administra-
tion. The system of inter-firm compari-
son establishes an independent check on
the effilienry of prodnction, administra-
tion and selling and distribution activi-
ties of an enterprise. The benefits of
such comparisons have been appreciated
by the managements in Europe, the UK
and the USA. Once the system is intro-

duced and operated in India, the value
of the information supplied will be
readily realised by industries that parti-
cipate in the project. It would enable
them to make objective assessment of
their own results in physical as well as
monetary terms. They would be con-
vinced that the method of inter-firm
comparison constitutes a useful tool in
guiding their policies, in weeding out
inefficiency intheir manufacturing orga-.
nisation and in improving the produc-
tivity of resource application.
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Productivity In Coal Mmmg/

1. B Suarpa™

Coal Mining is a primary basic industry without which few other
industries can be undertaken. Coal still provides the motive force of
the Industrial world. In our country it has a vital part to play in the
fulfilment of the Five Year Plans. In fact, Productivity of coal mining
can contribute substantially to raising the preductivity of the whole
economy.

In India, coal has been known since times immemorial. Even in its
modern sense, coal mining in Indig is more than a hundred years old,
yet its technical advencement has been far from satisfactory. In fact,
quite a number of collieries may still be regarded primitive. This slow
progress can be attributed to various factors, political and economic.
Be that as it may, adequate thought has not been devoted to the scienti-

fic and technical progress of the industry.

HERE has been a marked increase in

the output of coal: from 6 million
tons in 1900 to nearly 50 million tons in
1959. The First World War gave a spurt
to the coal industry and output went
upto 21 million tons in 1919. With the
end of war; the industry suffered reces-
sion particuiarly in the thirties. Coal was
ofiered at Rs 3.56 nP or even less per ton
but there were still no buyers. To
keep things going, slaughter mining
methods were adopted to win coal at
the lowest cost to the mines without any
regard to the loss of coal involved in
the process. Substantial coal wealth
was lost forever and some devastating
fires were caused, losing not only the
coal reserves but also valuable surface
properties.

Under such adverse conditions, neces-
sary capital was not forthcoming for
introduction of machine-mining and
modern method of working. Labour
was paid the barest minimum and were

*Deputy Genersl Manager, Bingarani Collieries
Co. Ltd.

only partially employed. Many col-
lieries worked only 4 days in a week
because of lack of demand. No wonder,
productivity was very low in the coal
industry. It was less than (.25 tons per
manshift in the thirties. It was sub-
sequently arisen to 0.41 tons by 1958.
But the comparable figure for UK is 1.26
tons and for the USA 6 to 7 tons. The
latest figures of productivity in coal-
mining have been worked out statewise
for September, 1959 (page 78).

Lately, things have been changing
and some of the enlightened colliery
companies are adopting modern tech-
niques in mining methods and manage-
ment. Probably it is due to the possible
impact of development planned for the
expansion of the public sector,

The Industrial Policy reduction lays
down that coal is one of the industries,
the future development of which will
be the exclusive responsibility of the
State. New units will be established in
the public sector, but it will not pre-
clude the expansion of existing private



PRODUCTIVITY IN COAL MINES*

QurrPur PER MaAX-
SH1PT IN Tons

Field Miners  All persons All per-
and loa- below sons above
ders ground  andbelow
and open ground
cust work.
ings

Assam 0.85 0,50 0.35
Raniganj :

W. Bengal 1.20 0.61 0.43

Bihar 0.98 .58 0.41
Jharia 1.01 0.59 0.40
Bokare 1.14 0.66 0.40
Giridih 0.49 0.33 0.26
Karanpura 1.58 (.82 0.59
Ramgarh 1.53 0.62 0.46
Jainty 0.39 0.33 0.21
Rajmahal 0.45 0.31 0.24
Daltonganj 0.82 .59 0.40
Hutar ) 0.74 0.54 G.41
Madhya Pradesh t.45 .64 0.44
Bombay 0.87 0.45 0.30
Andhra 0.91 .51 0.34
Orissa 1.73 .36 0.39
Rajasthan 1.05 0.43 0.19

Inpraw Uszon  1.i2 0.60 0.41

*Coal Bullatin, Rept. 1959.

units. All the new mines being opened
by government, are to be planned and
worked on the latest methods of mining.
The large coal companies are also
modernising their collieries,

Since 1851, coal production has been
steadily rising. The yearwise Annual
output and employment statistice are
given below:

ANNUAL PRODUCTION OF COAL
Million Metric Tons

Production Average daily
Year {million employm nt
motric tons) {in thousand}
1651 35.0 339
1952 36.9 342
1853 36.6 338
1954 37.5 332
1955 38.8 241
1858 40.1 334
1957 14.2 330
1958 48.0 364
195% 48.0 386

During the Second Plan, output was
scheduled to increase from 38 to 60 mil-
lion tons. The target for third Plan is
95 million tons. The Second Flan target
has not yet been attained. While it is
essential to step up coal output to target
levels it is also important to do so at
minimutn cost, consistent with the over-
all economy of the country. So long
labour was cheap, workers’ performance
was not considered of much significance
in the cost of production. With the
increase in wages from time to time
particularly during and since the Second
world war the wage bill has begun
to acquire a significant magnitude in
the cost of production. Today, wages
form 50% or even more, of the total cost
of coal production. Preduction increases
by emploving more workers and/or
equipment and machinery does not
necessarily mean increased production.
Without improved productivity, the
price line of coal cannot be held and any
increase in cost of production ultimately
falls on the consumers, including the
workers themselves. On productivity
depends the level of cost of production
and the ability to compete, Better pro-
ductivity means better working results
for an undertaking and opening up
avenues of employment for larger num-
ber of workmen on better terms and
service conditions.

The coal industry employed in 1959,
on an average 3.66 thousand workers for
an annual output of nearly 48 million
tons. Under the present working ¢ondi-
tions and productivity we would need
double the number of workers to pro-
duce 95 million tons by the end of the
Third Plan. People are not ordinarily
attracted to mining profession. It will,
therefore, be difficult to find the addi-
tional labour required to fulfil the 3rd
Plan target. If, however, productivity
is improved by suitable measure the
requirement of additional hands can
easily be halved. This will also inci-
dentally expose only half the number of
persons to the hazard of mining.



The erux of the problem therefore is
to increase productivity and “the ratio
of productive achievement to the cor-
responding expenditure of effort, mat-
erial, power, equipment and time must
be as high as possible”.

Productivity can be increased by

(a} cooperation between management
and labour.

conditions,

(b) improved working

training.

(¢) mechanisation by introduction of
modern machinery and equip-

ment,
scientific planning and

incentive payments and control
over recruitment of labour.

(d)
(e)

Cospzration betwzen management and
labour

Good human relationships at all levels
in an undertaking is of paramount im-
portance. The handling of human re-
sources is much more important than
the handling of finance and machinery.
Any plan for increasing the efficiency of
an organisation must be fully discussed
with these expected to carry it out.
There must be full and frank discussion
with them and their confidence must be
fully won. The authority formulating
the plan must sell its idea at all levels.
The implementation of a scheme is more
difficult than its formulation. Unless
the men who are to implement the
scheme are convinced of its soundness
and usefulness both to the organisation
and above all to themselves, it will not
succeed nor will productivity improve—
the men, right on the floor level, must
be made to feel that they are an impor-
tant part of the organisation and are
working not only for their material gain
but for a larger objective such as the
welfare of the community or the coun-
try. Let them feel the sense of belonging
to the organisation whose main policy
should be the wellbeing of the workers
first, and of the management afterwards.
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Then alone you can get the best out of
them. All this is not easy to achieve,
but upto the degree it can be accomp-
lished would the efficiency and produc-
tivity of the workers increase.

Congenial environment of work leads
to increased productivity. Well-laid out
works with good light and ventilation
pay handsome dividends on extra cost
involved. Good working conditions will
reduce the migratoriness of coal labour.
A substantial part of labour engaged in
coal mining is of migratory nature
They come to work in mines only to
supplement their income. During sow-
ing and harvesting seasons, they migrate
to their villages. They do not get root-
ed to their place of work. With this
type of shifting labour, productivity
suffers. If attractive and comfortable
living and working conditions are pro-
vided, it will create a permanent mining
community wholly engaged in the pro-
fession. The productivity of such lahour
is bound to improve.

Training

Training within industry is important
so that the workman can do his
job more efficiently and with safety
without waste of time or material,
New entrants should be initiated into
the profession by a short induction
training programme, This will fami-
liarise them with the conditions of work
and types of job they are likely to do.

The supervisory and managerial staff
should be acquainted with productivity
techniques such as work study, time
and motion study, job evaluation, mat-
erials handling, cost control, wage incen-
tive etc. so that they could intelligently
apply them in their day to day work.
This will produce results even without
additional capital investment and will
effect considerable savings. With con-
scious knowledge of productivity tech-
niques they should for ever be urging
the adoption of improved methods of



work, cutting out waste and achieving
all round efficiency and performance.

Mechanisation

The pick and shovel method of
mining has to be replaced by mechani-
cal means, if target of producticn
envisaged in the third plan is to
be fulfilled. The old methods must
give way to new mining techniques not
only to improve performance but to
lighten the work of the miner and offer
him better working conditions. Mecha-
nisation in itself is not enough to raise
productivity. Its success depends upon
the attitude of the workers. There have
been unnecessary arguments against
rationalisation of plant. Our experience
is that if people are taken into confi-
dence and the scheme is explained to
them in all its aspects, particularly those
affecting their own material gain in
greater earning opportunities, they
would not only welcome introduction of
machines but would also work them

successfully. A skilled worker, like a
machine operator, can certainly look
forward to a more interesting and pay-
ing job than his counterpart, a pick
miner. Introduction of machines cannot
adversely affect the employment poten-
tial; for the crying need of the day is
more and more staff and workmen to
achieve higher and higher ceiling of
production.

The trend in the use of machinery in
cozl mines and the gquantity of coal cut
and handled are given in the table
below.

The pace of mechanisation has been
fairly good since 1851, but still out of
total output of 48 million only 12 mil-
lion tons were cut by machine in 1959.
The production of coal handled by
mechanical leaders, and conveyors is
still smaller. Assuing that 25% of coal
is obtained from depillaring where coal
cutting machines cannot be so usefully
employed, even then the proportion of
coal cut and handled by mechanical

TREND IN THE USE OF MACHINERY IN COAL MINES

(EXTRACT FROM COAL BTULLETIXN)

Coar CurTING MECHANICAL MECHANICAL
MACHINES LoaDERS CoNVEYORS
Million Number Quantity of Quantity Number Qurntity of Number Quantity of
Tons in use coal cut of ma- inus¢ coslloaded inuse coalcon-
(Meirie chine (Me- per month veyed per
Tons) per  tric Tous) {Metric month (Me-
month Tons) tric Tons)
1951 35 374 5,68,433 1,520 7 16,324 23 60,992
1852 a7 380 5,935,007 1,565 T 16,564 +3 74.858
1953 37 403 6,453,567 1,603 4 6,084 58 08,041
1954 38 435 6,83,041 1,570 3 7.833 73 1.15.431
1955 39 442 7,306,492 1,668 4 10,309 88 1,16,855
1956 40 454 7,863,466 1,680 4 8,188 91 1,46.406
1857 44 458 8,44,718 1,840 5 13,373 92 1.27,212
1958 46 470 8,950,623 1,805 3 20,590 67 1,286,780
1959 47 508 9,798,410 1,830 5 38.690 74 82,078

=0



means is rather low. Much greater use
of cutting machines, loaders, conveyors
etc. is necessary, if targets envisaged in
the 3rd Plan are to be achieved.

Scientific Planning

Planning on scientific principles is
very important in achieving better
results and  higher productivity.
Many large undertakings have a
planning department to deal with
expansion problems and opening of
new mines. Haphazard mining to meet
sporadic demands might show tempo-
rary results but for sustained and steady
progress a well-thought out plan must
be decided upon. Since smaller units
may not have the resources to afford a
full-fledged planning department, they
can join hands and form a central plan-
ning department. If this is not feasible,
planning may be entrusted to some of
the competent executives in addition to
their other duties.

Incentive Payment

Productivity in Indian coal mines
steadily increased from 0.34 in 1951 to
0.42 in 1959. There has also been a con-
siderable increase in wages during the
period, particularly to have encouraged
since mid-1956, but the increase in pro-
ductivity has not been proportionate. It
appears advisable to so reorientate the
wage structure that higher wages should
work as an incentive to higher produc-
tivity. If lnancial encouragement is
given in the shape of incentive allowance
linked with productivity, it will not only
increase production and wage packet of
the workers but would also reduce the
costs of production and raise produc-
tivity.

In a group of collieries such a scheme
was introduced. There was a steady rise
in productivity, although the all-India
figures indicate no such increase from
1957 to 1959.

OUTPUT PER MANSHIFT IN TONS AND
WEEELY EARNINGS IN RUPEES

(ALL INDIA)
Productivity tons per Esarnings Ra.
manshift
Yeer Miners All per-  Qverall Weekly
and sons below eamings
loaders ground of wor-
and open- kers
cagt working
1951 1.03 0.56 0.34 12.77
1952 1.04 0.56 0.35 13.15
1953 1.05 0.57 0.35 13.68
1964 1.09 0.58 0.37 13.58
1955 1.10 0.59 0.38 13.29
1956 1.12 0.59 0.39 15.68
1857 1.14 0.61 0.41 18.80
1958 1.15 0.59 0.41 20.93
1959 1.13 0.61 0.42 21.81
Upto Sept.

The graph printed on page 82 shows
the statistical position of the select
group of mines in which incentive
schemes were in operation. The out-
put in 1958 in these particular col-
lieries showed an increase of 34.8%
over 1950 and productivity by 44%.
The comparative figures of manshift per
1000 tons of coal and reduction in cost
per ton are indicated in the graph prin-
ted on page 83. In 1953 the manshift per
1000 tons was 4108 as against 2932 in 1958
and the reduction in cost was about
Rs 1.2 million in 1958 over 1953.

Tt is true that not all the increase in
output and productivity was due to the
introduction of incentive scheme but it
played a significant part in the achieve-

ment. Planning the new mine on
scientific methods, introduction of
machinery, control over recruitment

ete. have also been contributory factors,
The progress of the scheme has, how-
ever, been quite encouraging and pro-
ductivity has considerably improved in
those sections where it is in operation.
In a particular section, for example, the
performance has improved to 87.5%
and the workers have been receiving
bonus of 65% of their basic wage.



As the working of these mines consti-
tute a good case study, additional infor-
mation may be given here. In 1951 then
output was 1.2 million tons. It has now
increased to 24 million tons and by
beginning of 1862 the rate of annual out-
put will be 3 million tons. It would fur-
ther increase to 72 million tons in the
third plan. To achieve this, new mines
are being opened. Standards of labour
and staff are being laid down, right from
the beginning, for these new mines so
that proper control over recruitment

and perfarmance of workers could bhe
effectively exercised. Consequently, the
comparative performance of labour in
rniew mines is higher than in the older
mires and produetivity is as high as
0.75 tons per manshift in the new mines
as against 0.30 in the older mines.

1t need not be said that mining is a
hazardoug profession. An incentive
scheme, when formulated, must take
full cognizance of this fact. The incen-
tive payment of supervisory staff should
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be dependent on effective safety
arrangement for workers. It is only
reasonable to suggest that in a parti-
cular month in which a fatal accident
occurs, the staff incharge forfeit their
bonus.

When the incentive scheme was first
mooted in collieries referred to, the
workers either openly opposed it or
were indifferent to it because they ap-
prehended that it was another ruse to
get some of them retrenched. But it was

explained to them through their union
leaders that the scheme was only to
increase efficiency whereby the collieries
could achieve better results in produc-
tion costs, the benefit of which would
be equitably passed on to the workers
in the shape of incentive allowance. The
fundamentals of the scheme were
thoroughly and frankly discussed with
them and they were assured by the
management that not a single person
would be retrenched us a result of the
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introduction of the scheme. But any
person found surplus would be trans-
ferred to a proposed Laebour Training
Pool with all the benefits of service as-
sured. They agreed to try it out in
selected group of workers. Since then
the pendulum has swung to the other
side and workers now actually demand
that incentive scheme be extended to
those sections of work where it has not
been introduced so far.

In an expanding industry there
is no question of any retrenchment
as a result of improved productivity.
Increased productivity on the other
hand will stimulate development and

(i)

expansion of industry. It will help open
new avenues of employment both within
the industry and without.

The pressing need of the day is to
raise industrial production if the country
is to progress, as it must, But this should
be done with due regard to the cost of
production, to arrest inflation. Higher
productivity alone can achieve it. It will
also increase per capita income and raise
the standard of living. Better living
conditiens and better food will eliminate
two of the major causes of low produc-
tivity. Higher productivity will thus
become a self-generating process to a
remarkable degree.

Productivity is a great mystery and a great challenge.

Industrial man, by and large, has done rather better, considering

his inexperience in handling this comparatively new form of pro-
duction, than he is often given credit for.

The physical and social environment within which procuctivity

occurs is the important variable, not the current attitudes of the
individual actors who temporarily hold the particular stage: their
script Is largely written for them by the environment.

(iv)

No single remedy can be prescribed, neither the Protestant Ethic of

Woeber and Tawney, the human relations of Elton Mayo, the stock
ownership or profit-sharing plan of an industrial consultant, not even
the sweeter music or pastel paints in the shop or office ; nor do the
Americans have all the znswers, least of all for themselves.
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Loves his ear. Loves {o
drive people around in i,
Burns up miles when he's got
the blues. Highly appreciative
of Dunlop Gold Seal tyres
because they are completely
dependable : smoolh-running,

hardwearing and the last word

“&tn road safely.

-1 3 1]
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Control of fire and

the use of wheel

gave us the automobe ?

TODAY, TVS, with its
several units, meets the

increasing demands of the
automotive industry in a
its aspects in South India.

T. V. SUNDRAM IYENGAR & SONS

PRIVATE LIMITED, Madurai
Branches : Tiruchi - Tirunelveli - Pudukkottai - Salem - CoimnSecons
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CARBORUNDUM UNIVERSAL A

Whether you make this...or this

make the job easier-and cut costs too!

In most of the indian Industnes, Carborundum Universal Coated
and Bonded abrasive products are helping to make better pro-
ducts, cut costs and speed production. In the sharply competitive
industrial struggle of today there are three main conditions for
success ; high quality, economy and prompt delivery, Products
by CARBORUNDUM UNIVERSAL can help you to meet all

three of them.

‘achieved a much higher
production.

COMPARE curve B with
curve C: you'll find that
our production per em-
ployee has risen too,

-

Head Office: 5253, Jehangir Street, MADRAS.-1 it
A Telephone: 1941 (4 lines) Works: TIRUVOTTIYUR 1-558
L EELL 7 1 1 TTII3TTIT
}1 i T —+—++
! T €
‘ : ;
c A .
o <
W
gl ]
A = +
- w
1
Good 5c B¢ oL . i
>
w0
Example g2
23
of il
P . & z 3 I Al
roductivity | &z b gEsasenn
ad
= I i
¢ COMPARE curve Awith | € X A :
curve C: you'll find that, W ] H ]‘
i 0 : 1
:ltl'llio:c;g'nn exc:‘:;;:s;a;: 1956-57 1957-58 1958-59 1959-60 1960-61
ments, our factory has

* CONSIDER curves A, B,
and C: you'll realise that
we have been successful in
our productivity drive —
which promises better re-
sults in the future.

THE NATIONAL -EKCO RADIO
& ENGINEERING CO., LTD:.
Ewart House, Bruce Street, Bombay |
Works: Shri Shakti Mills Compound,
Mahalaxmi, Bombay ||

IWT-NE, 447
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Rugged
hands on the
plough of steel-—steel

biting the earth in furrows
straight and deep — steel is
preparing the fand for the
seed. Primitive ? Primitive his
method may be, but it has tha
new touch of steal—steel
which has replaced the old
wooden plough and is help-
ing him to get a betier
yield for a little less labour.

Soon, he will have the surging
power of tractor to work
for him; scon his land will
be yielding a harvest,

more abundant than ever

tefare. Soon ali this wiil
be his and ours, as
there is a little mora
steel for each of us.

Towards this end,
I15CO is working—for
more steel to help you
and you and you—In

serving you wa help
the Nation and that is
our privilege.

THE

INDIAN IRON
AND STEEL
COMPANY
LIMITED

83

INDIAN <JIS€CO > STEEL

LY

w73



Our best
friend !

MODEL ‘0752 -

S-valve
All-wave
3.band,
AC or AC/DC
{Twa models)

9000

MURPHY RADIO OF INDIA LTD.,, BOMBAY IZ.

DISTRIBUTORS
Western India
LAKHANPAL PRIVATE LTD,,
29, New Queen’s Road, Bombay-4.
Eastern India
DEBSONS PRIVATE LTD.,
2. Madan Street, Caleutta-13
Southern India

MOHAMED EBRAHIM & CO.
PRIVATE LTD,,

Madras-Bangalore.Hyderabad.
Northern India

LAKHANPALPRIVATE LTD .,
Industrial . Prudential Building,
Asaf Ali Road, New Delhi.

R D
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Under the furrowed brow, his aging eyes see

his child grow to manhood. He gives his all: care

and protection, knowledge culled from experienca.

And prepares him to meet the future.

Soon the youth will learn from life.
Socon will come the struggle to achieve.

Soon he will be part of the strivang . . .

The striving and effort for a better world.

A world that offers a little mora—

a little less of the care, a little rmore of the joy.

Today, as in the past, our products heip to make hofes
cleaner, healthier, happier, But today we are also working foy . ¢'¢
Tomorrow, when the evergrowing urge for better living
will demand stiil greater effiorts. And we shall be

ready with wider service, new ideas, new products , ..

Today and Tomorrow... Hindustan Lever

9

serves the

home.
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! IS THE BRAND THE NATION NOW DEMANDS
FOR

* DEOXIDISED WELDABLE GRADE COPPER
FOR
% DRYING RANGES
»x SIZING CYLINDERS
] % CHEMICAL PLANTS
% DISTILLERIES

KAMANI METALS & ALLOYS LID.,

AGRA ROAD, KURLA
BOMBAY-70.

e OCr e et =)

KERALA GOVERNMENT CYCLE RIM FACTORY

TRIVANDRUM-7.

Manufacturers of:

“CHAKRI” BRAND
CYCLE RIMS

(India’s First Electronically Controlled
Cycle Rim Manufacturing Plant)

Please Contact:

The General Manager

Kerala Government Cycle Rim Factory
Trivandrum-7.

P -

Sl pre el <
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DYNACRAFT
| BELT

OVERHEAD CHAIN
GRAVITY CONVEYORS

INCREASE
PRODUCTION

DYNACRAFT MACHINE COMPANY (Prvt.) LTD.

BOMBAY- 58. i

Sole Agents for India: {
GARLICK & CO., PRVT. LTD. BOMBAY-11. !
Sub-Agents for Eastern & Central India: !
GREAVES COTTON & CO. LTD., CALCUTTA-1. %

: THE BIG THREE
i v
- Automobile e
; . ] =BWHIE!
S ””I”m_abllg Trade Dlrectory tdy,  ormmnccmmre D3
] I”dlﬂ Of India A Monthly for Cyclists
& Motorcyclists
india’s Most Widely Circulated  Nation’s Bible of Automobile
Independent Automotive Journal Trade & Industry
¢ Annual Subscription Price Annual Subscription
Rs 5.00 “Rs 15.00 ‘ Rs 5.00

| Editor & Publisher: B.D. GARG

) For details write ol

GARG PUBLISHING CO,,
|

3495, NICHOLSON ROAD, DELHI-S.
Phone : 24768 :: Gram: ‘*‘Autosearch”




ATTRACTIVE PACKAGING SELLS YOUR PRODUCT

Reohtas Duplex Boards help you
maeke beautiful and strong
cartons, Designs in single or
mmlticelour come out best on

Rohtas Duplex Board.

BOARD §

o
w
-l
a.
- )
o

S ROHTAS INDUSTRIES LTD.

IPUSTIEES Dalmianagar, Bthar

LARGEST PRODUCERS OF PAPERS AND BOARDS IN THE COUNTRY

f
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ARECE
?) _I.L—JQ‘

For Quicker and Safer Transport of your goods

always rely on

M.B.T.

BIGGEST CARGO MOVERS
. 0. MADRAS

Also offices at :

S
AHMEDABAD : ALWAYE : BODINAYAKANUR : BOMBAY : BAN-
GALORE CITY : BANGALORE CANTT : CUDDALORE N.T.

¢ CHIRALA : COCHIN : CANNANORE : COIMBATORE : CHINNALA-

$ PATTY : CHALAKUDI : DINDIGUL : ELLORE : ERNAKULAM
ERODE: GUNTUR: HYDERABAD: KUMBAKONAM:: KAKINADA
KAVALI: KOZHIKODE: MAYAVARAM: MYSORE: MANGALORE
MADURAI: MADRAS-1: MOUNT ROAD (MADRAS-2): NELLORE
NAGERCOIL : NELLIKUPPAM : PALGHAT: RAJAHMUNDRY
SHOLAPUR: SECUNDERABAD : SALEM (TOWN): SALEM ( GUGAI)
TANJORE : TRICHUR : TELLICHERRY : TRIVANDRUM
TIRUPPUR : TIRUNELVELI TOWN : TIRUNELVELI JUNCTION
THIRUVAIARU : UDUMALPET : VISAKHAPATNAM : VIZIA-

NAGARAM : VIJAYAWADA : WARANGAL.

9
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MUKAND

Cast Steel Wheels
serve many industries | =

Whether they are Collieries or Sugar

Mills, Cement Plants, Salt Works or National
Projects under construction . .. you'll find
Wheels and Whee! sets—made by Mukand—
scrving the needs of Industrial Transport.

Cast Steel wheels of different designs
im 8 wide range of weights and sizes can be
had from MUKAND.,

For your needs of Carbon and Manganest
Steel Cestings, large or small, call in
MUKAND to ensure & high standard of
quality and prompt delivery,

MUKAND

IRON & STEEL WORKS LTD.
Kurla. Bombay-

Managing Agents.
JEEWAN PRIVATE LTD,

51 Mahatma Gandhi Road, Bombay-1
Gram: JEEWAN, KURLA

%x.\)
N
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ESTD. 1858

RICHARDSON

&
CRUDDAS
LIMITED

ENGINEERS

ADMINISTRATIVE OFFICES ~ BOMBAY-$

RaC
Head Office & Works

BYCULLA IRONWORKS
BOMBAY.8 MADRAS-I

| _BOMBAY MADRAS __
STRUCTURAL,MECHANICAL & SANITARY

Branch QOffice & Works
FIRST LINE BEACH




Mercerised Sanforized
WHITE POPLIN
e COLD DRINK

:2;\ Mercerised Sanforized
-:-fg COLOUR POPLIN

BLUE BIRD

%% Mercerised
% DHOTIES
%  SHREE MENON

Bleached
DHOTIES
SENGUPTA (Regd.)

QUALITY FABRICS

T——

‘SJANFORIZED +

REGISTERED TRADE MARR

o CLUETT FEABODY B OO MG U5 A

REGISTERED USER OF THE TRADE MARK *

52

MILLS LTD., Ahmedabad-2.

SANFORIZED"'

Fas

Travancore Rubber

TRIVANDRUM-7.
Manufacturers of quality rubber goods for
(i) Industrial
(ii) Automobile
ify Surgical & Laboratory
v) Cycle
(v) Foot-wear

Works

all purposes

(vi) Toys & Materials for domestic use
LATEX CUSHIONS —A SPECIALITY

FPlease contact :
The General Manager

TRIVANDRUM-T7.

TRAVANCORE RUBBER WORKS

WWVW\WWWWWVWWWWM
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when tomorrow ColVioS...

For him a spade iz not yet a spade,
The telegraph wires hum a sirarnge tune, the
distant drene of a plane means faraway piaces, mystery.

And imitating father i3 a new kind of play.

When tomorrow comes, play will turn to work.
Life will take on a different purpcee. A spade

will be a spade, and care will be part of living.

Today's striving and effort is {or the world
he will grow into, a wor:d that offers a little more—

a little less of the care, a little more of the joy.

Today, as in the past, our products help to make homes

cleaner, healthier, happier. But today we are also working [of ..e
Tomorrow, when the evergrowing urge for better living

will demand still greater efforts. And we shall be

ready with wider service, new ideas, new products...

Today and Tomorrow... Hindustan Lever §erves the home.

.-



PRODUCTIVITY AND TYRES

The following information is issued PLEASE
. in the interests of productivity by TURN
Firestone Tyre & Rubber Co. of India, Private Ltd. [k
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PRODUCTIVITY AND TYRES

Here are two ways in which you, the owners of trucks and buses, can apply the
principles of Productivity to the tyres on your vehicles. It does not matter
whether you own one truck, or five hundred: the principles are the same.

1. RETREADING

About 709 of the cost of a truck tyre s the cost of the carcass — 309, the cost
of the tread. It is logical, when the tread is sufficiently worn and if the carcass
is still in first class condition, that the tyre should be retreaded at a fraction of
new tyre cost. Even if you obtain only 759, of the originat mileage you still
gain, Cost it out and see.

The problem is to decide the right time for retreading. Cut out the coupon
below, mail it to us and we wili send you our folder, “Here's a Way Every
Truck Operator can Save Money”. This includes photographs of truck tyres at
different stages of wear to illustrate the very point you need to know.

2, REGORDS OF COSTS PER TYRE-MILE

Every tyre has a serial number which enables you to identify it even though it
may be shifted from one vehicle to another or removed from service for repairs
or retreading. For each tyre you should maintain a separate ““Cost per Tyre-Mile
Record”. This is the way to control costs. Check the coupon below, mail it to
us and we will send a specimen "'Cost per Tyre-Mile Record” sheet and full
details of how to set up this system,

Issued in the interests of Productivity by
FIRESTONE TYRE & RUBBER CO. OF INDIA, PRIVATE LTD,

[ e e e e e s e e e e e e e e e

Ta: Firestone Tyre & Rubber Co. of India, Private Ltd., P. O. Box 197, Bombay-l.

My Company operates........trucks/buses. | am interested in applying the principles of
Productivity, so send ma-—

[ “Here's a WWay Every Truck Operator can Save Money”.

& 8 ¥ "} ¥ 3} |
P

)
|
!
O Sample "Cost per Tyre-Mile Record” sheet, with instructions. =
I
I



DYES OF DISTINCTION

We Manufacture

HIND-GOZOLS HINDOGENS
(Solubilised Vats) (Stabilised Azoics)

HIND CONGO RED HIND DIRECT BLACK E

HIND DIRECT BROWN M y HIND DIRECT SKY BLUE FF

" HIND PURPURINE 4B

| HIND DIRECT FAST PINK 12B
HIND DIRECT SCARTLET 4BS | HIND DIRECT GREEN B
HIND CROCEIN SEARLET MOO ' HIND ACID BLACK 10BX
HIND DIRECT ORANGE $ HIND DIRECT BORDEAUX 6B

HIND DIRECT BLUE 2B
HIND DIAZO BLACK BH

Planned to manufacture the full range of Azo Dyes
{ Estimated Production 1960, 150 T'ens)

Hind Dyes Mig. Co.

Office: Factory:
62, Garibdas St., 181/B, Sonapur Lane,
Bombay-3 Old Kurla, Bombay-70

Tele : 29059 Tele : 67548
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‘you have just opered
A METAL BOX
OPEN TOP CAN!

Simple though it [ooks, the *‘Open Top' Can

In which processed fruits, vegetables, fish, milk
or butter come to you 15 a container scientifically
designed to protect and preserve perishables
over long periods The Open Top Can allows
processing of the contents after they are
hermetically sealed. thereby kilting alt disease-
carrying and other germs. Wherever necessary.
Opet. Top Cans have an innet coating of a chemt-
cally inert lacquer that effectively preveats
Lateraction with che meral of the container itself,
Thua, Open Top Cans prolong the Life

of pershable products, allow round-the-year
sclling. encourage wide distribution and

thus help to stabilise prices.

Metel Box, leaders in the packaging ficld, have
been supplying Open Top Cans in Indis

for neat’y a querter of a century Thus is only
one example of theit wide range of scientifically
designed containers thae deliver

consumer goods io you

M

METAL BOX

SNt fledaly

solied by Nictal Box w.i.

O 1202 numufaoinrers In rain ave deing su

designea nontainets and closures ma: go to havk wer Rs. 100 crores worth
of consumer goods every vear.
OPEN TOP CANS for processed fruit, vagerables, nsh and daisy products » GENERAL LINE CONTAINERS for confectio:.=rv,
tea, biseuits, baby foods, cdible oils, paints, insecticides. powders, atc.  » LCOMPOSITE CONTAINERS of cardboard &
meeal = COLLAPSIBLE AND RIG!D TUBES for toothpaste, ointments, adhesives and pills  » CROWN CORKS for carbonated
drinks  R. 5. PILFER-PROGF AND OTHER CLOSURES fo: bontled products « COMPONENTS for radio, avtomobile and
electrical industeies ¢ PUBLICITY MATERIAL including advertiving tabiets and calendars « PLASTIC PRODUCTS ircluding
Diothene bags, foil laminate pockets and injection moulding. * RARDWARE including trays and table mats
* MACHINERY Can Clesing and Reforming and Boule Sealing Equipments,

The Metal Box Company of India Ltd
Barlow House, 59C Chowringhee, Calcutta

Factories ond-Saler Offices
CALCUTTA » BOMBAY ¢ MADRAY ¢ DELHI » MANGALORE

L TP



THE PLASTIC AND ALLIED
INDUSTRIES

PALANGANATHAM, P.O.,
MADURAI.3.
(State Aided)
OO
Manufacturera of

ALL KINDS OF PLASTIC ARTICLES
BANITARY & TOILETRY ITEMS

ELECTRICAL TABLE LIGHTS
SHADES, DOOMS ETC.

AUTOMOBILE PARTS—WINDNW
PANELS, DANGER LIGHTS
LENSES & GLASSES ETC.

TEXTILE BOBRINS, CONES ETC.
HOUSEHOLD UTILITY ITEMS

ANY OTHER ITEMS REQUIRED

§e
e~

Industrial
Productivity

is the Keynote of
NATION’S

Scientific research & modern
techniques of productivity are
| ¢ being steadily employed to
. ¢ guide our product formulations

¢ Nagrath Paints (P) Ltd.

46, Fzalgunj, Kanpur,

|
|
} PROSPERITY
|

OO GO

O P

Py

ON DESIGN AND DETAILS Phones : 23434 Grams : OILCO
ALL OUT OF ACRYLIC PLASTIC MATERIAL 26738
OO O e O
O

et

HINDUSTAN CABLES LTD

PAPER INSULATED
LEAD COVERED
PROTECTED
ARMOURED

Products :
* Local or Exchange Area Cab[es
Loop Cables Star Quad Type

Long Distance Audio Fiequency
Trunk Cables

Composite 2-Tube Co-axial Trunk
Cables

*

*

Plans are well on the way for mann-
facture of :

Carrier Frequency Cables

Put

in your
torch...
Put
Sunhght
in your

hand
&

S

i
; |
* Plastic Insulated Switch Board | wBC0 TRAGE 4G
Cables FLASHLIGHT BATTERIES
* Other Special Cables ¢ ESTRELA BATTERIES LIMHTED,
- t Bombay, Madras, Dafhi, Cafcutca, Kanpur.

ERG.4



AGRICULTURE — OCCUPATION OF
250 MILLION PEOPLE!

A gond 5% ot India’s population
follows this “;rowmg” business of
agricultuze.  Indeed, the well-being of
the country's vast majority is condi.
tivned by how much the land produces
But since the beginning of the cenrury,
hewever, production has fallen off
rather badly that we spend roughly
Rs.150/Rs. 200 crores on  imporing
food-graing from abroad.

We've wvast tracts of land suitable fon

growing a vanety of crops, an appro-
priate climate and ntelligent farmers
who know the good earth as well any-

one anywhere clse wn the world,
NPK

But hard work alone would scarcely do.
Our sails are highly deficient in nitro-
gen, phosphorus and in some aseas,
potash too. These have to be reple-

nished and the soils strengthened.

IN THE SERVICE OF AGRICULTURE AND INDUSTRY

FACT rnow produces. Ammonium

sulphate; superphosphate; NPK

fertiliser mixtures; and anhydrous ammonia ;

Sulphuric acid; ammonium chioride; carbon dioxide; and sulphur dioxide.
And FACT wiil soon be producing: Ammonium phosphate.

THE FERTILISERS AND CHEMICALS TRAVANCORE LIMITED

Tat |

ﬁ~m“f-‘~'

(s

Masuging Agents -

Udyagamandat P. O,, Alwaye, Kerala State.

SESHASAYEE BROS, {TRAV) PRIVATE LIMITED.

.- FT=793



of Well-known Manufacturers 4

@ Mains Frequency Induction Furnaces @ Direct Are Furnaces
@ Cupolas @ Crucible-less Furnaces @ Ladles, Various Types
® Sand Conditioning Plants @ Foundry Mechanisalion Plants
@ Moulding Machines @ Core Blowers @ Shot Blasting Machines
@ Centrifugal Casting Machines @ Die-Casting Machines @ Labo-
ratory and Control Instruments )

{ Contact:

Pioneer Equipment Co. Pte. Ltd.,

H.0. 139, Medows Street, P.O. Box 1909, Bombay-I.

1 3, Esplanade E.st, National Insurance Bidg., 193, Mount Road,
; Calcutea-1. Pariiament Street, New Delhi. Madras-2,

o pan = ]

At fast Concrete Shuttering
which is economical will
outlast ordinary wood
and Is waterproof.

THE IDEAL CONCRETE SHUTTERING MATERIAL
MANUFACTURED IN INDIA ONLY BY




¢ Cement Industry
¢ Cold Storage & Preservation Industry
o Fertilizers & Chemical Industry
e Glass & Ceramic Industry.

H3

HARTMANN & BRAUN-GERMANY

Exclusive Agents

TOSHNIWAL BROS. PRIVATE LIMITED

198, JAMSHEDJI TATA ROAD, BOMBAY |.

Brenches vy
Wacher! Road, I72, Dharamtalla 5t., I4BANEA, 9, Blackers Rd.
AIMER. CALCUTTA 13, REW DELHI 5 HADRAS 2.
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INDUSTRIAL MACHINERY

On Instaiment Payment Basis

L A

5

§

The National Small Industries Corporation, A Government of India Concern, 2

offers a wide variety of industrial machinery and machine tools on liberal terms of g
hire purchase for the production of consumer goods and spare parts, as a measure

for promoting Small Scale Industries in the country. 5

Small Scale Units, with a capital investment in land, building and equipment
not exceeding Rs 5 lakhs can avail of this facility,

Special concessional Terms for Tndustrial Co-operatives.,

For detailed information and Application form, please write to our Subsidiary
Corporation of the area concerned.

Name of Subsidiary Corporation Area Served

The National Small Industries Corporation West Bengal, Bihar, Assam,
(Calcutta} Private Limited, Orissa, Manipur and
23, Camac Street, Calcutta. Tripura.

The National Small Industries Corporation Maharashtra, Gujrar,
{Bombay) Private Limited, Madhya Pradesh,
Janamabhoomi Chambers, and Mysore.

5th Fleoor, Fort Street,

Bombay.

(Delhi) Private Limited, Pradesh, U.P., Punjab,
61, Sundar Nagar, Rajasthan, and Delhi.
New Delhi,

The National Small Industries Corporation Andhra Pradesh, Madras,
(Madras) Private Limited, and Kerala.
15, Mowbrays Road,

Mudras.

Issued By :.

THE NATIONAL SMALL INDUSTRIES

CORPORATION LIMITED
RANI JHANSI ROAD
NEW DELHI

%
3
i
% The National Small Industries Corporation Jammu & Kashmir, Himachal

POPPRALAL PSPPI PP PIPPS PP
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KERALA SOAP INSTITUTE

CALICUT-I.

Manufacturers of High Class Toilet Soaps

HOUSEHOLD SOAPS “KERALA” & “WASHWELL” BARSOAPS
COALTAR (Carbolic) SOAP, DEEPA BRAND SQAP ETC.
Please Contact :

THE OIL TECHNOLOGIST

KERALA SOAP INSTITUTE

N

5

% WILLINGDON, SANDALWOOD, VEP, ROSE ETC. ETC.
5

§ CALICUT.
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About this Journal

« _Please allow me to offer my compliments as a colleague on your
excelient and well-produced magazine......”
D C Bolster
“...May | offer my congratulations on this lively production. 1hope
it will achieve the desired notice because there is no doubt that India
needs greai development in this direction...... »
H C Shearman
Universicy of London

®
NPC Publications

| Productivity journal annual subscription 9
1 Speaking of Productivity :

English edlition 1.25
Hindi ' |
Bengali }

3 Productivity Team Reports
(1) Productivity in industries of USA, West Germany & UK 2
(i) Small scale industries in USA, West
Germany, Sweden and Japan 2
(iii) Road transport in West Germany, UK & USA 2
(iv) Plastic industry in USA, ltaly & Japan 2
(v) Cotton Textiles (in print) 2
4 Productivity a challenge I
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| Far-sighted

You must be among the lucky excep-
‘ tions if your office organisation pro-
vides all the service you require for
the proper running of your affairs.
| Generally, far too many men are still
employed in the soulless and unsatis-
! fying work of transferring repeatedly
bits of information from one sheet of
| paper to another, for someone else to
. work out, in time, information of little
but historical value. Methods are deep
in a series of long-established ruts,
‘ while up-to-date facts and figures,
! which the modern business-

For the attention of

Industrialists

OFFICE

uncbtainable,
If yvou are not among the lucky excep- |
tions, you must have wished many
times to have your office procedure
analysed, unnecessary effort elimi-
nated your real needs in the way of
facts and figures set down, and then |
a scheme prepared and implemented
to provide them quickly and accu-
rately, with a minimum of effort and |
expense. Then only, you feel, you
would be in full control of your busi-
ness, and as an important by-product,
vour staff, employed on more

: W

‘: man urgently and constantly § % interesting and responsible
requires for guidance on im- = = work, are likely to co-operate

‘ portant decisions, are virtually «%ﬂﬂﬁ@ better than in the past,
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in tme tield and at home Radha works

hard ...pbut ahwvays with a smile...progress M A FAT LAL
is a word she has never heard of...yet it GROU®P OF MILLS

has touched her life toa...during the past
few vears,, . in the form of...better food...
medical care for her children...and goeod
clothes to wear...

Kesping pace wity this econamic growth of the

courtry, the Mafat-al Greup at Mala play a vital parl
in making availacla a wide range of textiles for all

tyoes of ceopls beraughout 1R cTLAtny
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