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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 1958, the
Council conducts its activities in collaboration with institutions and organisations
interested in the Productivity drive. Local Productivity Cauncils have been and
are being established in industrial centres.

The purpose of NPC is to stimulate productivity cansciousness in the
country and to provide services with a view to moximising the utilisation of
avciloble resources of men, machines, materials and power; to wage war
against waste; to help secure for the people of the country o better and higher
standard of living. To this end, NPC ccllects and disseminates information about
techniques and procedures of productivity. In cellaboration with Local Produc-
tivity Councils and various institutions and organisations it organises and c¢on-
ducts training programmes for varicus levels of management in the subjects
ot productivity. It has also orgonised an Advisory Service for industries to

facilitate the introduciion of productivity techniques.

NPC publications include pamphlets, leaflets and Reports of Productivity
Teams. NPC utilises audio-visual media of films, radio and exhibitians for pro-
pagating the concept and techniques of productivity. Through these media, NPC
secks 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. 1.50 per issue and is available
at all NPC offices. Annual subseription (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 cuthors and da
not necessarily reflect the views of NPC.

All material in the Journal may be freely quoted aor reprinted, but
acknowledgement is requested, together with a copy of the publication con-
taining the quotation or reprint.
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# .. .Nowadays when one telked about defence pro-
duction and the like, one hod to deal with technicians,
experts, scientists and engineers more than with officers
who commanded troops in battle. A new type had
come up. It was this new type that was emerging
in the army — competent technicians, competent engineers
taking charge of production. Kanpur and Bangalore. . ..
were humming with activity., May be when one
hummed o lot, mistakes were made. . . . Technicians and
engineers should learn ta take risks, risks of even making
mistakes because we have arrived at a stage when every
man with ideas, whether in the civil side or otherwise, is
afraid. . . .

¥....if the United States and Russia were today
strong, it was not because of their ideologies but because
of their superior production methods.”

JAWAHARLAL NEHRU



Philosophy of Productivity

STAGE has arrived in the productivity movement, when further

progress would be accelerated by the development of an adequate
philosophy. There have been and continue to be a lot of leetures,
seminars, conferences, articles in periodicals etc.,, where the word ‘pro-
ductivity’ is being uttered, at times a bit too much, and sometimes a little
100 often. But it is an established fact that the word has “caught”. Even
small towns with hardly much of industry or industrial consciousness are
agking for the establishment of local productivily councils. Thus the soil
is ready for planting; and if we want a good crop, the first essential is
the selection of sound seeds, well treated and seasoned for drilling at
appropriate points in a fairly well prepared soil.

In this country there is an ancient tradition of viewing things in
philesophical terms. Tt is difficult to understand this philosophical atti-
tude in terms of Anglo-Saxon realism which is the chief respon-
sible cause of higher levels of industrial productivity in countries of the
West. A realistic, scientific attitude to life and to social affairs is the
first ingredient in the cure of ‘unproductivity’ attitudes that have en-
veloped the countries of Asia for ages past. We need in the first instance
a cerrect and sound philesophy in terms of the rezlities of the social
and econornic situation in Asia,

The concepts current about productivity appear to be somewhat
narrow. To the employer, productivity means lower and lower costs.
To the employee it means harder and harder work; and, therefore, less
and less real wage for work of equal intensity. Probably this idea of
productivity persisted due to the early experiments in productivity.
Later experimentors in productivity who had the benefit of combining
in their intellectual framework quite a number of disciplines including
economics, social psychology and sociclogy came to a somewhat different
conclusion, namely, that the first essential was to treat a human being as
a human being, to make him feel that he was human with all the rights
and vrivileges involved, that his values were final, that he was as much
entitled to the elementary comforts of life in terms of food and drink,
seating and lighting arrangements and the like as any other person, with
his own personal experience, valid in its own right; and to disregard it
was a serinus violation nf the fundamental canon of nroductivity. Such,
for example, were the Hawthorne experiments in which a group of girls
decentlv treated and respected and considered important in their own
way, went on increasing their productivity, even though towards the
concluding stages of the experiment. facilities were not added but with-
drawn. This has been referred to by a distinpuished wveteran of the
Tata’s, Dr. H P Dastur, whose powerful article on Productivity and Indus-
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trial Medicine, born out of long and deep experience, appears elsewhere
in this Journal. .

Even the army tradition has changed with the realization that-a
soldier, in order to fight courageously and with all his intelligence and
skill, need not be subjected to boiling experience. Similarly, in indus-
try, the idea that unless the foreman shouted at and abused the worker,
the latter would not work, or would not work as hard, is outdated. All
these ideas are against the fundamental tenents of productivity.
A better treated worker, a better educated worker, a more comfortably
placed worker who does not pass his time in anxiety about his security
and the security of his family, his home and his food is a more produc-
tive worker than one who has not had these advantages, and the higher
productivity of the worker pays for the advantages that lead to higher
productivity, A productive cconomic system thus is a self-sustaining
system. The whaole conecept of productivity needs to be viewed against
this philosophical and social background.

1t is this philosophical clarity that will lead to an acceptance by
the working class of the whole idea of productivity, now mixed up with
ideas of exploitation by the introduction of techniques which by some
means or ancther knock out more out of the worker than otherwise. A
preductive technique is one which gives the worker the best of surround-
ings, that which puts him in a freedom of mind for work, that carries to
him a bona fide conviction that the whole business of productivity is for
his benefit and for the benefit of the society in which he lives and works.
The sharing of the gains of productivity thus is not to be viewed in a
lirnited manner, as to how the reduced costs are to be shared as between
the employer, the consumer and the worker, but in the light of a broad
conviction that the productivity of the entire system and of the individual
unit in which a worker works is to the worker’s own benefit. He should
be made to feel that even if the management gains, that improves its
capacity to offer him secure and more profitable employment; for
it enables the management to invest in equipment, in skills that make
work easier, pleasanter and more harmonious.

Summing up, it has to be said in the clearest possible terms that
productivity does not necessarily mean harder work; it may actually
mean less or pleasanter work done in surroundings not only of comfort
but of group solidarity and fellow-feeling. These points need to be
emphasized in this country because the peoples of Asia having pass-
ed through historical decades of grinding poverty have come to look
suspiciously upon the introduction of new techniques, as somehow design-
ed to get more out of them than to give them.

The whole task of increasing productivity needs to be viewed in
a spirit of humility, for the task is stupendous. Productivity techniques
have yet to be evolved from within the Indian experience. This coun-
try has plenty of talent. Even the specialised talent needed for the
evolution and application of productivity techniques is taking shape.
The prospect is pleasing but we have to work hard and religiously.

2



““Are Productivity Techniques
Exportable?

Howarp E Houston™*

THE question which is the subject of
this article is one which has arisen
frequently in connection with program-
mes, such as that of the National Pro-
ductivity Council, in which the Interna-
tional Cooperation Administration and
other U3 Government agencies have
assisted foreign countries in the plan-
ning and implementation of organized
efforts to promote produetivity or in-
dustrial efficiency improvement.

Productivity factors are here dealt
with in the broadest sense, including not
only detailed operating techniques of
Management and Industrial Engineering
but also such intangibles as Labour-
management relations, the dynamic in-
fluence of competition, recognition of
the public service responsibilities of in-
dustry, and emphasis upon large volume
and low unit profits in marketing and
pricing policy. The charge has been fre-
quently made that it is foolish to assume
that industrial concepts and methods
which have been successful in the Unit-
ed States can be usefully applied in fore-
ign countries. In the administration of
these programmes of productivity assis-
tance, we ourselves had doubts in the
past as to their utility. The experience
of conducting such operations since 1948
now gives us considerable assurance,
however, with respect to these doubts.

Those who question efforts to assist in
the economic development of their

r’El‘ill recently, MElister-Director, Us
Technical Cooperation Mission, New Delhi.

countries through the introduction of
“productivity” ideas, attitudes and tech-
niques from abroad often are sincerely
concerned about the validity of such
efforts. They are impressed by the dif-
ferences between the economic and cul-
tural conditions in their own countries
and in the United States. They find
many of the proposed ideas and tech-
niques contrary to the established value
structure of their own society. Ewven if
they believe that the introduction of the
new concept would be constructive, they
regard it as impossible and regret the
waste of energy and resources invelved
in what they consider to be a fruitless
effort.  Generally, however, the reac-
tion is typically that of members of
older and more mature societies who
feel that it is the height of presumption
and naivete for westerners, particularly
Americans, to attempt to introduce their
methods and ideas into other countries.

While we are well able to under-
stand that American assistance to pro-
grammes such as that being conducted
by NPC could be so viewed, we do not
feel that this criticism is justified. In
the first place, we only assist at the spe-
cific request of the cooperating country.
These activities can be terminated at
any time at the will of our hosts. Our
assistance consists simply of offering an
opportunity for observation and study
to permit adaptation and adoption of
techniques and concepts from the US
and other countries, if they are deter-
mined to be valid for the country in



question by its own representatives, We
certainly do not maintain that the Ame-
rican conditions for high productivity
necessarily are immediately applicable
in the tremendcus variety of different
circumstances which prevail in the 62
countries around the world currently
receiving American technical coopera-
tion assistance. We do feel, however,
that people are basically the same the
world over and will and can respond to
new techniques offered intelligently.

Further, many of the techniques em-
phasized in productivity programmes
do not conflict in any way with differing
cultural, social or organizational pat-
terns, but basically concern only physi-
cal phenomena which presumably are
identical all over the world, There is
ne reason why the analytical techniques
and control metheds of Time Study,
Motion Analysis, Materials Handling,
Plant Lay-out, Quality Control, Produe-
tion Planning and Control ete., cannot
operate under any given conditions, al-
though the methods of their introduc-
tion may need to be developed indivi-
dually for each new set of cultural pat-
terns. Further, many of the techniques
are perfectly valid under varying con-
ditions in so far as their underlying
theory and assumptions are concerned.
Fer example, scientific attempts to adapt
the design of the individual work sta-
tion to the requirements of the human
organism cannct be iransferred from
western countries to other areas where
the worker is accustomed to squatting
rather than sitting. However, the
underlying idea that systematic thought
needs to be applied to the design of the
work place to permit the individual
worker to rmost effectively utilize his
time and energy cannot be challenged,
regardless of the cultural surroundings.
In crganizing our assistance to other
countries’ productivity improvement
efforts, we permit them to choose for
themselves what they will investigate
and which activities will be undertaken.
We do not require attention to those as-

pects of the productivity environment
abroad which may be peculiarly Ame-
rican or western and which may not be
susceptible of transfer to other coun-
tries.

This brings me to the doubts we
once had on our side as to the validity
of efforts to “export” our productivity
concepts. Since the United States be-
gan to assist other countries in indus-
trial efficiency improvement program-
mes, there has been scme worry in our
country about the ultimate efficacy of
such programmes. This concern is
based upon a conviction that the level of
industrial efficiency in the United States
depends upon the inter-action of the
whole range of physical and human fac-
tors prevailing in cur country. There
can be no question that this conviction
is a correct one. Certainly the practice
of the industrial arts in our country
reflects the entire make-up of the US
society and culture and our history con-
tains many unique factors which have
contributed to high productivity. Ame-
rican attitudes towards work, the desire
for self improvement, emphasis upon
self reliance, and traditions of social mo-
bility have contributed greatly towards
our industrial achievement and are the
essential background for many of our
concepts and practices. These traditions
and attitudes perhaps all result from the
fortuitous fact that we are not far re-
moved from the young pioneer society
which spread across the North Ameri-
can continent not too many decades ago.

There are many such favourable
factors in our culture. Our academic
institutions have been quick to adapt
themselves to the requirements of an
industrial scciety by introducing the
study of new techniques into their scho-
lastic programmes, with the same status
as the traditional disciplines. Cur trade
unions basically devote their energies to
the improvement of the condition of
their members through economic acti-
vities at the plant and industry level.
We have the all-pervasive pressure of



competition to keep industrial manage-
ment alert and progressive, While com-
petition as it was coneeived in classical
economics is rare, it is true, nevertheless,
that individual American firms have no
alternative but to keep up with their
competitors. The managements who
are not able to do so are soon replaced
under pressure from the stockholders.

I have menticned just a few of the
many environmental conditions which
seem to constitute the essential back-
ground of American industrial practices.
It is only natural, therefore, for some of
us to wonder how productivity can be
increased significantly where these fami-
liar eorditions do not exist and, more
particularly, how the specific techniques
and practices developed in American
industry can be effective under condi-
tions which depart radically from those
under which they have been developed.
In the early days of American assistance
to other countries in this field, there was
occasionally a frustrated resignation in
face of what seemed to be entirely un-
sympathetic surroundings and support-
ing conditions for the introduction of
improved practices. There was also a
certain reluctance to be identified with
efforts to improve productivity when
the atmosphere seemed to be unfavour-
able for the success of such efforts.

These reactions are no longer met
with to any important extent among
Americans responsible for technical as-
sistance. Doubts of this kind have vir-
tually disappeared before the solid re-
cord of success and achievement of such
programmes. We have seen the deve-
lopment of a really dynamic and cons-
tantly improving industry in the Europ-
ean counfries, which seemed to be a dis-
tant goal in the opinion of many Ameri-
can observers when Marshall Plan aid
started. The efferts of the European
countries to improve and modernize
their industrial concepts and practices,
with United States’ encouragement and
assistance. have been remarkably suc-
cessful. The resurgence of European

industry while providing increasing liv-
ing standards to its workers has been
one of the striking developments of post-
war history. American producers are
now beginning to feel very strong com-
petitive pressure from the European
countries in domestic as well as foreign
markets.

We have seen that not all of the en-
vironmental conditions which we know
in the TUnited States need to be
present to permit gradual introduction
of modern industrial techniques and
progressive improvement of efficiency.
We thus have developed a pragmatic
faith in the dynamic elements in indus-
trial situations and in their eventual
triumph over the static forces which
often seem to be such overwhelming
obstacles to improvement. This triumph
will not take place overnight, Limited
short term and immediate gains are pos-
sible however. This has been proved
not only in Eurcpe but in other coun-
tries, such as Japan, Mexico, Brazil and
Chile. The industrial development of
India jtself offers adequate testimony to
the same effect. Many of the industrial
concepts and technigques of the western
world have been adapted to Indian con-
ditions and successfullv applied to In-
dian prcblems. The achievements of the
ILO assistance to India in productivity
and of the Bombav Productivity Centre
of the Ministry of Lahour, as well as of
numerous private firms, and the Na-
tional Produectivity Council itself, are
obvious indications that further progress
can be achieved.

It is important to remember that it
is only at the level of individual firms
or organizations that productivity im-
provements really can be implemented.
An organized national efficiencv-promo-
tion programme can only provide to in-
dustry of the country an opportunity to
take advantage of better methods and
ideas. Such national programmes can-
not assure the adoption and implemen-
tation of concepts and techniques nor



can they guarantee increases in produc-
tivity. It is up to the individuals in in-
dustry, whether they be directors,
managers, technicians or workers to
awaken to this oppertunity and to pro-
gress continually in improving the per-

formance of their various functions.
During the last eleven vears, we in ICA
have seen such opportunities effectively
employed so frequently that we have no
doubt that it is worthwhile to make
them available.

A MAN LEARNS

“Sooner or later, a man, if he is wise, discovers that life is a
mixture of good days and bad, victory and defeat, give and take. He
learns that it doesn’t pay to be a too sensitive soul; that he should
let some things go over his head like water off a duck’s back.

“He learns that he who loses his temper usually loses out. He
learns that all men have burnt toast for breakfast now and then,
and that he shouldnt take the other fellow’s grouch toe sericusly.
He learns that carrying a chip on his shoulder is the easiest way to
get into a fight.

“He learns that the quickest way to hecome unpopular is to
carry tales and gossip about others. He learns that buckpassing al-
ways turns out to be « boomerang, and that it never pays. He comes
to realize that the business could run along perfectly well without him.

“He learns that it doesn’t matter so much who gets the credit so
long «as the business benefits. He learns that everyone is human and
that it does not harm to smile and say ‘Good Morning’ even if it's
raining.

“He learns that most of the other fellows are as ambitious as
he is, that they have brains as good or better, and that hard work,
not cleverness, is the secret of success, He learns to sympathize with
the youngster coming into business.

“He learns that bosses are not monstfers, trying to get the last
ounce of work out of him for the least amount of pay, but that they
are usually pretiy good fellows whe have succeeded threugh hard
work and who want to do the right thing. He learns that folks are not
any harder to get along with in one place than another, and the ‘get-
ting olong’ depends about 98 per cent on his own behaviour. . . ... "

Wilfred Peterson. .. ............... ... ... 0ou... (in The Sphere}



Productivity & Industrial Medicine

H P DasTUR*

HAT “Health is Wealth” is nowhere
more true than in industry. Health,
however, has to be understood in its
broadest sense: physical, mental and so-
cial. The chief burden of this thesis is
to prove that the main cause of the ills
from which our industry suffers is not
cussedness, either of labour or of man-
agement, but the general prevalence of
ill-health, acute or incipient. What
makes matters worse is labour and
management’s ignorance of the nature
of this ill-health. Worse still, little is
done, even when attention is drawn to
it. The fact really is that there is no
trained staff to deal with this problem,
whose solution would make an imme-
diate and substantial contribution to in-
dustrial productivity. The failure to
solve this growing problem of indus-
trial ill-health is bound to cause ten-
sions, bad industrial relations and lower
levels of productivity than would other-
wise be possible.

Man is an aggregate of several or-
gans, each with its distinct function;
but what affects a part can influence the
whole organism. Yet neither manage-
ment nor labour is interested in the
whole man, but oaly in a fraction, and
there too, each selects a different part.
Management needs mainly man’s mus-
cles and brain, whereas he himself is
more interested in his stomach, and still

* Dr. H P Dastur is a distinguished veteran
of the Tata’s. He was, for 12 years, their
Chief Industrial Health Officer. He is at
present working as a private consultant
whose advice is much valued, particularly
in Bombay industrial cireles. He has em-
bodied his lifetime experience in a volume
(shortly to be published): A Daoctor's
Approach to Industrial Medicine,

more in his heart. He certainly holds a
stake for money, but status carries with
him a higher value. Management some-
times willingly, sometimes under pres-
sure, offers enough bread for his sto-
mach, but has poor knowledge of foods
that can nourish his heart, and shows
little desire to acquire it. But man is
so much dependent on his emotions that
he is at times willing to starve his
his stomach if that can help him in his
fight for proper and enough food for
living a healthy emotional life. That
depends on satisfying his social and
psychological needs, besides those neces-
sary for his creature cornforts.

Modern industry has social and
moral aspects, besides economic and
technological. The integration of all
these aspects into one whole unit of
production is necessary if industry is to
prosper. Such integration depends on
taking care of man’s many and diverse
interests and needs. When these needs
are starved, fears and suspicions assail
him which spoil his health and give a
wrong turn to his energy. End-results
are either hate and opposition, or frus-
tration and apathy. Because he is
rubbed the wrong way. the worker loses
heart to work, and prefers strife, though
inherently he is a peace-loving animal.
Most of us have “childish minds in adult
bodies,” and if we are to grow mentally,
we need to be handled with care and
understanding. It is correct to say that
there are no delinquent children, only
delinguent parents.” Tt is also true that
trouble-makers in industry are products
of immature leadership.

Strange as it may seem, mental ill-
ness, more than physical, is the cause of



industrial ill-health and loss of produe-
tion. Mental troubles can lead to physi-
cal troubles (and very often to acci-
dents) and are the chief factor in un-
satisfactory relations between employer
and employee. Whenever a serious in-
dustrial dispute is on, the management’s
representatives are loud in asserting
that the whole trouble is engineered by
a few maleontents, and workers are
equally emphatic that the root cause is
a small percentage of officers. An ana-
lysis of medical examinations of 1568
operatives in the Department of Indus-
trial Health with which the author was
connected revealed that nearly 18 per
cent cf the examinees were maladjusted
on work, that is. their working capacity
did not match the physical demands of
their jobs. A studv of sickness absen-
teeism during 1952 of 5,800 opera-
tives of a factory revealed that about
253% of the personnel studied accounted
for 75% of sickness absenteeism. Ac-
cording to Dr. Fraser’s research, nearly
30% of working personnel suffers from
industrial neurosis, and Dr. Fulton’s re-
search makes out that majority of
human relations problems arise in this
same 30% group of Dr. Fraser. Each
one of the above factors is either the
cause or effect of outraged feelings.
What is necessary is to substitute for
mental and bodily illness the joy and
vigour of healthy minds in healthy
bodies, To be able to do so, however,
one has first to probe into the thoughts,
feelings and behaviour of people a
work.

Just as the birth of industry is the
result of man’s creative energy, its
maintenance also depends on that same
energy, but this is conspicuous by its
absence from a large section of indus-
trial management., In underdeveloped
countries, one reason for this may be
malnutrition of its masses. In the au-
thor's Department, medical examina-
tions of 13,765 industrial emplovees
showed that 35.3¢% were underweight
even according to Indian standards, and

16.9% showed signs and symptoms of
specific nutritional diseases. Through no
fault of their own, the best effort of such
employees may not make the lowest
standard of econemic productivity.

All employees however are not
suffering from malnutrition, nor is mal-
nutrition the conly cause of low produc-
tivity. Even when the capacity for
work is there, the will may be lacking.
So management is much concerned that
the general run of its operatives is
working because they have to and not
because they want to, and is much em-
barassed that it has no clear vision hcw
to convert an unwilling into a willing
worker. As mass production techniques
are developing, most operatives find that
these techniques demand less and less
of their creative energy, and serve
less and less their vital needs—the one
incentive that can motivate them to
hard work. Without t{his incen-
tive, work fetches them litile plea-
sure and manyv frustrations. They do
as little as possible, and sometimes even
that little in a perfunctory way. All
this is happening just at a time when
inereased production is the crving need
of the hour, This compels industry to
look around in every possible direction
to discover ways and means that can in-
crease productivity.

Social scientists like Alexander
Leighton and Stuart Chase have made
careful study of culture concepts of
various societies through systematic ob-
servations with many checks. The
weight of their evidence favours the
view that man is a working animal. To
remain happy and contented he needs
work that can use his mental capacity
adequately; work that can make life
worth living in face of hardships, where
frustrations appear as challenges for
further determined effort; work that
enables him to see and find his place in
the scheme of the universe of his ima-
gination; work which can enable him
to grow, for life is continuous growth



like that of a seed striving to burst into
light out of darkness. It is only such
growth that can lead man to realise life
at all levels—physical, mental, moral
and aesthetic, that is, to attain positive
health. I is the proud privilege of the
employer to lead his employees to this
high estate, and help himself in doing
s0.

Much of what appears irrational in
the behaviour of an industrial worker
or a group of such workers, is in def-
ence of his primary social needs. When
he is pushed about as a means to an-
other’s ends, when his physical environ-
ment is likely to affect his body health,
or when his social milieu seeks to tram-
ple upon his social needs of recognition,
self-importance and self-expression,
work hores him, tires him and some-
times so exasperates him that to des-
troy rather than create becomes a pas-
sion, in the hope that thus he may gain
back his human dignity, All this adds
up to a rising rate of mental illness, and
the lone voice of the science of man
cries out in vain that the only remedy
is work, and still mere work, but work
in the service of humanity. So the be-
wildering fact remains that the indus-
trial worker often works less than what
he can and ought to, and worse stilj,
does not realise that this way he may
be inviting his ewn ruin also.

But what has medicine to do with all
this? Has an industrial physician like
the author any locus standi to address
management in this vein? Perhaps yes.
Recently a WHO{ILO Conference on in-
dustrial and occupational health in the
South-East Asian region was held in
Calcutta from 24th November to 5th
December 1958. One of its draft con-
clusions has been that, among other
things, management and supervisors
should be given some orientation to-
wards occupational health.

The industrial structure rests on
three pillars: materials, methods and
men. While industrial organisation has

even from the very beginning of indus-
trial revolution paid systematic and in-
creaging attention fo materials and me-
thods, the very idea of at least equal at-
tention to men is recent. It began in
American industry with the realization
that non-attention to the human factor
was a serious drag on productivity and
that such attention paid dividends to em-
ployers, both in financial and non-finan-
tial terms. In undeveloped econo-
mies, the realization has hardly dawned
that not only are certain materials dan-
gerous to men, but that certain methods
just break down men.

If materials and methods are adjust-
ed to men, rather than the other way
about, we shall realise the full potential
of man's productivity, which is obvious-
Iy much higher than his current rate of
output. Productivity is often measured
by man-hour or machine-hour, but man-
hour does not go by the clock but by
man’s health, especially by the state of
his emotional being. It is a commonly
known fact that a man, if he so chooses,
can put a lot more than sixty minutes
in an hour, or a lot less! It need not
be emphasized that as the potential of
man-hour depends on employee health,
its care must become a vital function
of business management.

Man does not function in a vacuum
but in a biological stratum of evolving
growth regulated by human needs and
values, Management has to make up
its mind tc understand and respect
these values, if its interest in produc-
tivity 1s to be fruitful. A serious be-
ginning in medical arrangements for in-
dustry would convince the working
class that the management has a real-
isation of human values by which they
live, In fact, without an organised sys-
tem of industrial medicine, industry
will continue to be a tussle between
machine-hour and man-hour, lowering
the potential of both. With its help,
machine-hour and man-hour can be har-
monised at the optimum level of pro-
ductivity.



Industrial Medicine sprang into pro-
minence during World War II, as a
methed of conserving manpower so
badly needed to inecrease production,
and medicine was then faced, for the
first time, with wide social and econo-
mic obligations.  To discharge them
faithfully during the post-war period of
reconstruction, medicine has realised
that it must fit itself into the back-
ground of the social and economic pie-
ture, as it exists, with its many prob-
lems of mass welfare. So far, medicine
has been mainly concerned with the pre-
vention and cure of disease in indivi-
duals, but, after the experience of
World War II, it is becoming increas-
ingly conscious of the constructive and
the much more useful part it has to play
in providing medical aid to masses for
their all-round development. Organised
medicine is now convinced that prob-
lems like those of tuberculosis, venereal
znd occupational diseases, including in-
dustrial neuroses and malnutrition, are
really medico-social problems, and that
their solution depends on an integrated
concept of medicine. The basic principle
of this new constructive trend of medi-
cine is to strengthen the inner adaptive
forces of man to meet the challenge of
a strange and inimical physical and so-
cizl environment. And as an aftermath
of the two world wars, man’s environ-
ment is growing stranger and more
difficult, especizlly in industry. His
adaptive forces however depend as
much on laws of physical, chemical and
social sciences as on any biological laws
uncovered by medicine. Therefore, the
maodern trend in medicine seeks to join
hands with all other sclences that can
help in evolving a scheme which can
set man going on the road to positive
heslth. This is what Industrial Medi-
cine practises on industrial workers—
a truly social function. This raises the
status of the industrial worker from
that of a mechanical component of the
machinery of industry to that of a
human member of society.

Without question, industry needs
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medicine, and the need is daily growing
because the industrial structure is ever
growing more complex. It is however
not a purely humanitarian obligation,
but an organisational necessity for the
growth of industry, nay, for its very
existence.

Beginning with the Crimean war, in
which many more British soldiers died
of sheer sickness than from enemy ac-
tion, governments have realized by
painful experience that sickness among
soldiers is a major cause of losing battles.
Army morale has greatly increas-
ed since the entry of Florence Nightin-
gale and her philosophy into the army
system. Equal material benefits can be
realized from adequate hospital facili-
ties for the industrial worker.

These ideas have yet to find accept-
ance among the Indian people. Quite
a lot of effort will have to go into, in the
first instance, raising the mass of work-
ers from a negative to a positive state
of health, with the worker preperly
nourished, using his working capacity
to the utmost and drawing real satisfac-
tion from his work; for nothing is more
fundamental than the fact that the
worker’s health is his real wage. From
the employer’s point of view, it is an
undisputed fact that healthy people do
better work, that is, produce more
goods at less cost, which is the essence
of productivity. Industrial medicine,
therefore, is a first class investment and
a desirable tool of production. Indus-
trial medicine is in fact an efficient and
advanced tool for achieving a massive
increase in productivity. It can pro-
duce what would be for the country the
most valuable asset—mass production
of healthy individuals. The best con-
tribution, therefore, that can be made
to productivity in this country is to im-
pregnate factory managerial policy with
the concept of positive health. This
calls for an industrial health service
within the factory. Without it, indus-
try would be a tussle between machine-



hour and man-hour, thus lowering the
potential of both; with its help it ecan
increase productivity by welding the
two together into a harmonious and
therefore a preductive unit.

It has often been said that if the
community is to prosper, man must ad-
just himself to the demands of indus-
trial environment, but there is a limit
beyond which man cannot adapt him-
self to hostile conditions or an uncon-
genizal social situation. There is a con-
tradiction between industrial technology
and humanism, which can only be har-
monised through an industrial health
programme. Man, of course, has an inhe-
rent adaptive capacity for resistance to
disease but this adaptive capacity has to
he strengthened by an organisation, dev-
eloped for the purpose. Such an indus-
trial health programme has to be main-
ly preventive and constructive in na-
ture, and has to stand guard over the
whole person of the worker as a human
being, head of a family and member of
society. It has to be a multi-pronged
service, consisting of medical aid, en-
vironmental and mental hygiene, re-
search and welfare work.

The main objective of industrial
medicine is to match work and worker.
If a man is put on a job which is above
or below his capacity, it causes aggres-
sion or frustration and an aftermath of
neurecsis and psychomatic diseases. A
well-organised system of industrial
medicine assesses the waorker’s physical
and mental apparatus and with the help
of other technicians on the line makes
a broad judgment of the way in which
he would be most productive, Such an
examination is known as placement
medical examination and it can yield
good results in terms of industrial pro-
ductivity. But to maintain the good
start, periodical medical examinations
are necessary, as also attention to pub-
lic health aspects of nutrition, immun-
ization, sanitation and industrial wastes,

History of the industrial revolution
is characterised by increasing numbers
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of immature people manning most key-
posts of almost all activities of man.
The result of this on individual workers
has been a fruitful crop of industrial neu-
roses, portean in nature, difficult to dia-
gnose and handle, and disastrous in
their cumulative effect.

To find an antidote for this social
poison, the industrial physician has to
join hands with the social scientist, and
create conditions for positive health.
The test of positive health is the extent
to which it creates job satisfaction. Ag-
gressiveness is a hallmark of all life and
the main source of all energy—good or
ill. What can lead to a real sense of
job satisfaction is work that can absorb
the individual's specific aggressions into
a productive instead of a destructive
channel. Further there will always re-
main a residue of grievances which can
only be dealt with by the industrial phy-
sician. Also the worker may prefer to
open out his mind to the physician
rather than to his administrative super-
visor,

It is however not possible to lead a
person towards positive health without
studying his environment in order to
undertake preventive planning for re-
moval and control of health hazards,
These may arise from risks of accidents
or their nature may be physical, chemi-
cal or biological. The right time to tac-
kle them is at the blueprint stage of a
new factory, a new machinery, a new
manufacturing process or a change in
the old one, Hazards arising cut of im-
proper illumination, defective ventila-
tion with special reference to exhaust
systems, wrong designs which lead to
difficulties of good housekeeping and
exemplary cleanliness, faulty installa-
tion of machines involving operatives
into adopting unhealthy postures for
running machines, creep in when the
health service is not consulted at the
very beginning. It is cheaper and more
effective to prevent such hazards at the
start rather than to undertake to remove
or control them through engineering re-



vision after they are allowed to appear
in the production line.

Such early consultation should be
routine policy but that is seldom so.
Therefore, the next move has to be an
industrial hygiene survey of every
workroom io determine health hazards
lurking in the environment and design
of the rcom. Handling of or contact
with solid, liquid or gaseous raw mate-
rial used for feeding or cleaning mach-
ines, bye-products arising out of the
manufacturing process, and sometimes
even finished products may be a source
of one or other type of health hazard.
Industrial hygiene survey has to cover
every such article.

With regard to the mental hygiene
programme, it is necessary to say here
that the mind carries a much higher
potential to heal or harm the body. An-
other reasen why this programme car-
ries special importance is that it is
necessary to clear the ground for ac-
ceptance of the rest of the activities of
the service. Yet another is that the so-
cial format can affect mental health, and
in industry this format is growing more
complex and more dangerous. The ob-
jective of this activity is to strengthen
man’s inner adaptive forces to with-
stand undue fears, suspicions, frustra-
tions and misunderstandings which can
harm his health, and when perchance
the latter get the better of him, to help
him with mental first aid. This is noth-
ing more than having open ears, but
they must be combined with open hearts
and open minds. Mental first aid is just
a matter of listening, but with sym-
pathy and with readiness to admit when
one himself may be wrong.

Ceming to welfare activities, they are
necessary to fill in gaps in the physiolo-
gic and social needs of employees, left
by the above activities, These relate to
nutrition, recreation, education and eco-
nomic needs. But the worker can ap-
preciate welfare services only as an ad-
junct of the above type of service. In-
dustry needs the higher ideal of tapping
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the reserve energy of the employees
through a human apprcach which can
counteract the cramping effects of the
mechanical approach of mass produc-
tion. The human factor is gaining in-
creasing importance in industry, It is
now an anachronism to divide groups
into productive and non-productive de-
partments of a factory. Qutput depends
on the integration of functional servi-
ces of industrial health with the techni-
cal services of the production line,
Modern indusiry has to justify itself
through its contribution to mass wel-
fare, which however is not amenities
but the right atmosphere where the
worker can breathe the air of growth
and development and think construc-
tively so as to understand the play and
interplay of his subconscious instinects
and conscious emotions.

A social revolution is in process,
leading to a changing emphasis on the
ultimate goal of industry. The profii
metive is linked with social responsibi«
lities in the felfare state which lays in-
creasing stress on the development of
people. Industry’s need of the hour is
men of vigour and character, and an in-
dustrial health service of the above
{ype seeks to build such men. It is wel-
fare work par excellence. The wonder
is that so many show concern about pro-
ductivity, and so few use this service
that can increase it.

It is not rare to come across a mod-
ern streamlined factory with plethora
of creature comforts, but its produc-
tion compares unfavourably with that
of an old dilapidated structure where
however human values find scope,
though its working econditions leave
much to be desired. This difference in
the psychological climate of different
factories according to Maclean and Tay-
lor may be traced to what they term
“the perscnality of the organisation.”
To quote them: “each indusirial organ-
isation represents a unique whole....
This organisational personality repres-
ents the major purpose, policies, practi-



ces, affiliations and values which define
and symbolize the identily of the com-
pany.... This characteristic personality
of each organisation presents a strong
social pressure for each employee.” For
this reason an industrial health service
has to accept the factory itself as one
more client.

The operative forms the bulk of the
clientele. His health concerns every
aspect of industry. But health is not a
ready-made packet that can be bought
or sold in the open market. Mental
health is often a matter of preventing
misunderstandings. This has to be a
laborious process of collecting all facts
of a health problem and weighing them
before taking any action. For instance,
a worker may have stomach ache, but
it may be due to the mental strain of a
job much below or above his capacity.
Basically ill-health may be due to ig-
norance of laws of health, but enforcing
medical edicts through law and discip-
linary action is not the remedy. One
has to encourage thinking that can
change wrong health habits through
inner conviection.

To cite an example from the author’s
experience, snacks used in a factory
canteen lacked nutritive value. It was
decided to substitute them with others,
containing protective foods. Group dis-
cussions were held with the representa-
tives of workers to explain to them the
need for the change, and the same was
effected with their consent and partici-
pation,

What stands repeating is that the
operative’s own good and that of his
employer, and in fact of every aspect
of modern industry, depends on his
working capacity. To safeguard it he
needs the service. It seeks to uphold
his human dignity and this helps him
to maintain allround health, It leads
him to progress, towards a higher living
standard, and offers him better oppor-
tunities to realise life through work.
Modern industry is sick with a serious
malady. Preduction is lower than its
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normal capacity. Employees sometime
resort fo go-slow tactics; employers
show poor response to new ideas; and
governments overtreat the malady with
an inordinate amount of labour legisla-
tion. Recent labour laws confer numer-
ous benefits on the employee. But they
do not directly raise his output of work,
because technology is increasing occu-
pational hazards which affect both body
and mind, and enough is not done to
control such hazards, The operative
needs health, not legislation—especially
mental health--in shape of understand-
ing the tremendous importance of his
contribution to the national good. Such
an understanding depends on industrial
physioclogy and psychology, and not only
on wage incentives or amenities. In-
dustrial physiclogy covers body res-
ponses to work and assesses the physic-
logic capacity of persons to work and
the physiologic requirements of various
kinds of jobs. Industrial psychology
makes similar assessment of mental res-
ponses in relation to work and the psy-
chologic effects of work on the emo-
tions of persons. But to do all this, in-
dustrial health personnel have first to
tackle the staff of line management, to
lead them out of preconceived and out
of date concepis of business manage-
ment, and towards realities facing them
today.

The supervisor or the executive is in
a way also an operative when he is
working under somebody. So all that
applies to the operative applies to these
two also. In addition the service can
help them to supervise better and with
less headache. But they have serious
doubts that cutput depends more on
their own health plus that of their op-
eratives than on the technical skills of
management The fault is not theirs but
cf their training, especially of a decade
or so ago, which stressed that produc-
tion needs more attention to the diree-
tion of things than to the development
of people. So their first impulse is to
reject the advances of the service or to
tolerate it as a nuisance if it is forced



on them. Sometimes they also suspect
that the service may curtail their au-
thority, and so offer if active opposition.
Such indifference or opposition is not
born of cussedness, but arises out
of incomplete knowledge of the service,
which happens when the latter fails
to speak to them in their language
and explain to them that all it secks
is to place before them facts of human
needs and behaviour so that they can
take timely action to advance produc-
tion and not to usurp their legitimate
function of making decisions.

Regarding the executive, he has to
pass down the policies of the higher-
ups and see that they are fulfilled. The
service can create and maintain for him
a psychologic climate that can ensure
willing acceptance and smooth running
of the policies. Ill-health is contagious,
and a supervisor or an executive going
through it can pass it on to his group.
And as preventicn is the mainstand of
the service, the health of these two cate-
gories is one of its chief responsibilities.

A few decades ago, the supervisor
was all in all, who assumed that power
is knowledge. The fact really is the
other way about: Knowledge is power.
Slowly but surely, supervision is be-
coming an art to be learnt through
patient, continuous and special training
for handling people at work, and the
industrial health service offers to the
supervisor a technique to develop him-
self into the higher status than ever
before of a leader and morale builder.

Like a good teacher, an efficient su-
pervisor must be prepared to go on
learning. This is only possible if he has
grasped the main principles of positive
health—his own as much as that of his
group.

Arguing in the same wvein, policy-
makers are in a position to create a
pandemie of ill-health throughout a
factory. They would be well-advised to
use the service to avoid such a disaster,
It can guide them where a particular
policy of theirs is likely to affect ad-
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versely the health and emotions of their
employees and how that can be avoided,
and that without jeopardising the main
core of the policy.

It is however the factory itself that
needs this service most ard can benefit
most from it. Without it a faclory is
likely to show the soulless aspects of a
prison.  Prisoners are recognised as
numbers and have to respond, like mari-
onettes, to the jailor's rod. Similarly,
emplovees become hands who, as cogs
in a wheel, must move as directed under
the threat of punitive measures. With
it, a factory may turn into a home where
management and labour may live a
happy family life of mutual trust and
joint effort for the commeon good of
both,

The tvpe of health service, suggested
above is, it must be confessed, semewhat
idealistic, for the special trained ctaff
that would be required for such a ser-
vice would be hard to find in India. But
a beginning can and should be made,
if a massive dent has to be made in the
obstructions in the way of the oroduc-
tivity drive.

The question then is how the service
is to be organised and what are to be
its proper functions. It is obvious that
the service can only function in an ad-
visory capacity. Its proper function is
to ccllect all health data of individual
employees and also of the factory, dis-
cover sources and trends of ill-health,
and suggest ways and means for control
of all hazards likely to lead to ill-health,
but the actual implementation of the
ways and means has to be the responsi-
bility of line management which how-
ever it often does not accept.

Who is ultimately responsible for
the health and safety of the industrial
emplovee, line management or the func-
tional staff? When the author poses this
question hefore representiatives of line
msanagement on the shopfloor or in
training courses of business manage-
ment, they reply by asking the author



the following questions :—

1. We are engineers or administra-
tors and not doctors. Then how
can we have a role to play in
maintaining the health of work-

ers?

Our main concern is production.
We accept that a healthy worker
is likely to do better than an un-
healthy one, but can our interest
in his health increase his output?

I such a role is considered neces-
sary or desirable, what should it
be, and can we find time for it?

The author’s reply takes the follow-
ing lines : Health is infectious. You can
pass vour good health or ill-health to
vour group. Your ill-health can freeze
the working capacity of your group and
vour cutput may suffer. The service
can make you aware of your ill-health.
This applies to your operatives also but
they learn by example and not by pre-
cept and the only example they face,
day in and dayv out, is you. The cause
of your operative’s ill-health may be
outside you. But vou are his leader and
vou are with him for 8 hours a day. In
the circumstances, vou should be able
to detect early symptoms of ill-health.
As his boss and friend it would be ad-
vantageous from all points of view to
give him first aid. It is bound to pay
dividends in terms of output and in-
creased productivity, You may not be
knowing the right type of first aid but
the service is there to train you and you
should welcome such training. Further
the service can help in clean housekeep-
ing and accident prevention. Poor house-
keeping and accidents reduce output,
cause waste, both of men and materials
and increase cost. It is a tragedy that
often it is difficult to pursuade manage-
ment that housekeeping, accident pre-
vention and first aid are part of super-
visory responsibility. It is easy to plan
health and safety but difficult to inte-
grate it into the production machine,
and the difficulty increases when policy-

makers do not consider the industrial
health service as a productive depart-
ment, and do not lay it down as a ‘must’
of their policy and see to it that if func-
tions.

Industrial management shows a
general tendency to divide its depart-
ments into productive and non-produc-
tive according as they are connected
with the manufacturing process, that is,
with methods and materials, or with
functional services like those of medi-
cal, personnel, public relations depart-
ments and so on, which relate to men.
Officers manning the former are label-
led as technicians, and the latter as non-
technicians. This is a fallacy and a
lingering legacy of the materialistic
philosephy with which the industrial
revolution hegan. Officers of functional
services are as much technicians as any
other.

In the early days of the industrial
revolution it was perhaps commonsense
for industrial management to adopt a
policy of hiring, bossing and firing, be-
cause it was the belief of industrialists
of that period that the progress of hu-
manity depended on material pros-
perity, What the worker felt about his
work or his employer was considered
irrelevant before the greater good of
the whole community. This was soon
found wanting, for, like water the spirit
of man is irrepressible. One can sup-
press it and oppress it upto a limit be-
vond which it gathers increasing mo-
mentum until it bursts into revolt.

As the materialistic outlook on life
still held strong sway, commonsense
dictated that management give labhour
a larger share of the material cake.
This brought in paternalism and indus-
trial liberalism of subsidised canfeens,
medical aid, uniforms and such other
material benefits. As already stated, evi-
dence is available that some factories
with a plethora of material amenities
compare unfavourably regarding indus-



trial relations between management and
labour with some others without such
amenities.  Something more vitally
needed which was available in the lat-
ter was not available in the former. The
Hawthorne experiments and similar
other rescarches have proved that ma-
terialistic  benevolence however well-
meant is a negligible factor in job satis-
faction, and cannot lead to willing c¢o-
operation.

The collective aim of all the activi-
ties of the industrial health programme
is to take care of the sentiments of
workers and canalise them into chan-
nels of spontanecus cooperation. In-
creased production is the need of the
hour, but output, merale and goodwill
run in a direct ratio. Technical pro-
gress is necessary to increase output and
it certainly can. but only if side by side,
human vealues are given a central place.
When that is not so, technical provress
can act in the reverse, Its methods of
raticnalization and simplification of jobs
have a tendency to iron out the worker’s
individuality which takes away from
him his natural incentive to work hard.
Modern industry has a social respensibi-
litv of developing the worker’s indivi-
duality.  Teo fulfil this obligation the
emplover needs to instal an industrial
health service and give it the same im-
portance and attention that he gives
to his purchase, production, sales or fin-
ance department.,

When the industrial revelution first
started, the emplover would nat or
could not accept the fact that labour can
have a point of view. He cxpected the
worker to do as ordered and take his
wages for it. In time, due to this po-
licy. the going began to grow hard. for
workers began to organise and hecome
conscious of their rights. So the con-
cept of management had to change. The
thinking emplover realised, while the
unthinking one was made to do so
through compensation laws, that the
care of the worker’s limbs was a matter
of importance to him. When he did

that, he discovered that this depended a
great deal on the worker's state of
nourishment. He started cantecns and
even subsidised them. From this to in-
dustrial enviromental hygiene is a logi-
cal step. There is no sense in providing
a worker with a well-balanced diet if at
the same time he is allowed to swallow
peisons and dust, and breathe air con-
taminated by dangercus fumes. Half
measures arc no economy in tne long
runmn.

The rapid progress of tecanology
does not give the emplover encugh
scope lo realise in time the full signifi-
cance of physiologic and psychologic
effects on the employee of such advance
if left unchecked. 1t is not so difficult
for the emplover to accept the need of
the personal and environmental hy-
glene part of the programme, if the eco-
nomic side 1s properly explained to him.
Findirg geod results through environ-
mental hygiene he is generally ready
to use the worker’s brain also through
suggestion box schemes and through
joint consultative committees. But the
worker has a heart too, and even when
the employer realises that privileges
must be the result of well-performed
duties, he finds it diffieult to under-
stand that the worker's feelings affect
all that happens from either end—the
worker's or the emplover's. Respect
for the worker's heart is a hurdle which
the employer hag to negotiate for his
very survival. The worker’s feelings
can make or mar the emplover’s best
laid plans and best intentions. The dif-
ficulty is that human nature is an abs-
truse combinaticn of the conscious and
the unconscicous mind, of reason and
instincts. And when the two pull
against each other, as thev verv often
do, they give kirth to industrial neu-

roses and psvcho-somatic diseases.
These are difficult to diagnose, to
analvse or to treat. The industrial

health service however can help the
emplover to bring his headaches with-
in tolerable limits. But at what cost,
he asks,



Generally speaking, the employer
belongs to the tribe of financiers whose
main interest centres round the profit
motive of quick returns on the invest-
ed capital. But the benefits of health
programme are mainly intangibles like
increased efficiency, improved employ-
ment refations, reduetion in absenteeism
and turnover and so on. It is difficult
to convert these into a profit and loss
account, But there are tangible bene-
fits also like reduction of accidents
leading to lowered direct costs of comt-
pensation and treatment and indirect
costs of damaged equipment and lower-
ed production. Moreover, money makes
money is no more true. Men make
money. Ours is an industrial culture
based on money economy which even
today iz the guiding principle of the
majority of employers, but it has led
us into a sorry state of affairs. Because
of that a new era of health economy is
springing up, which has a promising
future.

The employer who asks whether in
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the present state of increased competi-
ticn and pressing need to reduce pro-
duction charges, and high living costs
and increased taxation, industry can
afford to run an expensive health ser-
vice with ifs array of costly officers
and equipment, needs heart-searching

whether lowered profits may not
be the result of a narrow and
wrong materialistic outlook. The ques-
tion before the employer is not

whether industry can afford an indus-
trial health programme, but whether
any industry, small or big, can afford
not to have one. The answer is no.
The employer has first to fulfil his
social obligations before he can reap
any economic benefit for himself. For
this, industry and medicine have to
Join hands. But the amazing thing is
that few industrialists, especially in
under-developed countries like India,
hold at premium their employees' needs
of health through fulfilment of human
values. Productivity is an expression
of these values at work. To look for it
outside them is to run after a mirage,

HOW TO BE AN UNSUCCESSFUL EXECUTIVE

Abways be possessive—"]” every action, “My"

every employee. 1t gives
Y pioy g

everyone o fesling of personal worth,

The employees might request

Prove con-

Then if an employee errs, you can olways

It is evidente of

Someone might quote you.
a roise,

Who is running this business
sponsible to whom. You will have

t like the way you treat them,
. can't they?

2, Consistently vielute, persondlly, all the estublished rules.
clusively that such trivia are not for you.

3. Give ambiquous instructions.
blame it on his simple-mindedness.

4. Throw out as meny sarcastic rejoinders as possible,
vour mental alertnass,

3. Never express an epinion if you can avoid it.

6. Never praise good work.

7. Don't ever be receptive to employee’s ideas.
anyway?

8. Never make it quite clear who is re
a more “elastic’ arganisation.

9. Be cold to all complaints. |If they don
they can always work for someone else

10. Don't encourage employee’s educationa

organisation or without.

And don't smile,

1

Someone mig
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I endeavours, either within the
ht steal your job.

friend, until you do some personal inferrogation !



POWER CONSUMPTION

Experiments in Productivity

A major aluminium manufacturer in India has, in the recent
past, achieved noteworthy increases in productivity, which the National
Productivity Council considers worth reporting. The technical improve-
ments have been brought about, not through inspiration or sudden
hunch, but by analytical survey and hard work, done by the Company’s
Methods Study Depariment. From time to time, the Department has
undertaken projects for effecting increases in produectivity through im-
proved (cost-reducing) methods. These projecis have resulted in consi-
derable savings in fabrication costs. A few of the successful projects
wave been detailed below; and it is the conviction of the National Pro-
ductivity Council that analogous preductivity increases can be achieved
by all manufacturers through the setting up and efficient working of
a Methods Study Department. The following account proves what can
happen when such Depariments are set up to seek out better methods.

tion wherever possible for decreasing

CONTROL

The electrical power cost consti-
tutes approximately 85% of the total
fabrication cost and more than 25% of
the total labour cost. Thus power con-
sumption forms an important single
controllable item in the total fabrica-
tion cosl.

PREVIOUS METHOD

In the past there was no systematic
control of power consumption. As a
result considerable amount was lost due
to waste, power factor surcharge ete.

PRESENT METHIOD

The scheme introduced for control
of power consumption has the follow-
ing main elements:

(1) Operation of all equipment at
peak rated capacity and shutting down
when required output is reached so that
all idle running is eliminated.

(2) Simplification of machine opera-
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energy consumption with same output.

(3) Maximum demand control for
getting higher load factor and lower
unit cost.

(4) Power factor control to keep it
above 0.95, thus eliminating power fac-
ior surcharge.

BENEFITS
The result of the control has been
satisfactory and the unit consumption
per ton of cutput has come down from
over 2000 to less than 1400, a good por-
tion of which is attributable to this con-
trol scheme.
I1I. COST CONTROL
(a) CHEAPER SUBSTITUTE FOR
SELLO TAPE

Materials packed in wooden cases
are given a paper and alkathene coated
paper lining in the form of an envelop.
These envelops require to be sealed.



PREVIOUS METHOD

Sello tape, an imported commodity,
was used for sealing envelops. Since
the material was getting scarce and very
costly it was felt necessary to find out a
suitable substitute.

PRESENT METHOD

Various types of gummed tape of
indigenous make were putl into irial.
The main points of consideration were
the quality, the method of application
including implements needed for the
purpose. The application of one of the
indigenous make gummed tape with an
efficient dispenser proved successful and
was finally introduced and the process
standardized.

BENEFITS

This has resulted in a saving of Rs.
4,000/ per month.

(b) REDUCTION OF PLANK PRO-
CESS SCRAP

The preject was opened to consider
the possibilities of minimising scrap loss
in the manufacture of packing cases of
different sizes and effecting price econo-
my by utilisation of short length planks.

PREVIOUS METHOD

In this method, planks were pur-
chased in & to 8 lengths. Each piece
was measured after inspection for mak-
ing payment and stacked in one heap.
During the manufacture of packing
cases, planks of any length were is-
suzed from the heap. This resulted in
high process scrap.

PRESENT METHOD

In this method, the planks are pur-
chased in 3’ to 6} lengths. They are
then sorted in lengths of 67 group inter-
val. Simple gadgets provided for sori-
ing cut planks of different lengths has
quickened the process of sorting. Mean
lengths of each group sre taken for
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measurement and making payment.
They are then stacked separately and
issued as per reguirement. Services of
two extra men are provided in this me-
thod.

BENEFITS

(1) About 10% decrease in process
scrap.

(2) About 10% decrease in price of
planks due to shorter length.

(¢) RECLAIMING COTTON
GLOVES

During processing of aluminium
products the operatives are required to
put on cotton gloves. Expenditure
on gloves was around Rs, 2,000/~ per
month. A project was taken in hand
to reduce the cost.

ORIGINAL METHOD

Used gloves were generally thrown
away and replaced by new ones at the
beginning of a new shift. It was observ-
ed that 50% of these used gloves were
good but could not be utilised due to
too much oil and dirt,

IMPROVED METHOD

It was felt that if 50% of good
quality gloves could be reclaimed, the
cost on gloves could be brought down.
Different washerman and steam laund-
ries were tried without success. On
their failure to give us a cheap and satis-
factory wash, a project to find out an
improved method of washing was taken
in hand. After a long and elaborate
trial a process was evolved to wash the
gloves perfectly and economically. The
cost of washing was found to be around
Rs. 8.75 against the purchase cost of RBs.
34 per 100 pairs.

To facilitate heating of soiled gloves
with detergent and to churn while heat-
ing, a mechanical device has also been
evolved.



BENEFITS

Savings in purchase cost of around
Rs. 600;- per month.

III. PROCESS ANALYSIS
(a) PROCESSING OF CIRCLE PRO-
DUCTS
Some facts on processing equip-
ments :

(1) Hot rolling : Minimum hot roll-

ing width with
available casting is
20"
(2) Strip roughing: Any widthup to 36"
(3) Strip finishing: Any width up to 26"

ORIGINAL METHOD
To manufacture, say 16” circle pro-
ducts, the process had been as follows :
(1) Hot rclled to 20~
(2) Strip roughing: 20 wide coil
(3) Strip finishing: 20 wide coils in
sirip finishing mill.

Result: Loss of 4 wide strip along
the whole length of coil.

IMPROYED METHOD

(1) Hot rolling : 335" wide

(2) Strip roughing: 334" wide coils
(3) Slit two 163" wide coils

(4) Strip finish each of two 163" wide
coiis in strip finishing mill.

BENEFITS.

Scrap of 4” strip along the length of
the coil reduced, thus improving on re-
covery by about 7.5%.

(b) WORK STUDY IN SCALPING
LATHE

Top and bottom surfaces of ingots
of sizes 263" x 64 x 317 and 193 x 5}“ x
31” weighing 500 lbs. and 300 lbs. respec-
tively are scalped to remove surface
defects.
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ORIGINAL METHOD

In this method, the tool traverse
speed utilised was 4 per minute, and
the feed used generally was in the range
of 1167 to 1'8” requiring 2 to 3 cuts per
face. Since the machining time was
around 70% of the total cycle time, im-
provement on machine time was felt
necessary. -

IMPROVED METHOD

In this method, tool traverse speed
was increased from 4 per minute to 8"
per minute by changing the pulley dia-
meter, thus bringing down the machine
time by about 50%. Again, the feed
was increased to 316" and number of
cuts required per tace standardised at
1to 2 cuts

BENEFITS

The benefit obtained from the intro-
duction of improved method is shown
bhelow (—

New Standard
Original Qutput after

Ingot Standard Methods

Weight Output Improvement Increase
Lb. Pcs'Shift Pes'Shift Co
300 10 17 70
300 13 22 22

{c) WORK STUDY ON 1ist COLD
ROUGHING OF FLAT SHEETS
AT FLAT ROLLING MILLS

To get increased plant output with
the existing equipment and machines,
it was found that the flat mills would
create some Dbottleneck. A project
was taken in hand to ease out the bottle-
neck by improved methods.

ORIGINAL METHOD

In this method, sheets of various
sizes and gauges used to be manufactur-
ed from single length slahbs, that is, slabs
were chopped into pieces required and
each piece would make only one final
sheet.
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IMPROVED METHOD

It has been found that the increase
in length of sheet during cecld rolling
does not increase the work content pro-

portionately. The sheets are therefore
rolled in double length during Ist
roughing. As the sheets become too

long in later stages of cold rolling, they
are sheared in two halves and finished
in single length.

BENEFITS
Productivity in Ist roughing opera-

tion increased by 3077,

(d) WORK STUDY AT DIFFERENT
STAGES OF PRODUCING
SLUG

Fabrication cost of producirg alu-
minium slug was found to be high. A
project was therefore taken in hand to
find out improved methods at different
stages of the production line with a
view to processing them economically.

Orwiginal and improved methods and the effect of improved metinds on productivity are shown below :

DESCRIPTION Original Method

1. Stoppage of presses  Strip length 307

for feeding strips

2, Stoppage of presses Intermittent type
for filling up glass
lubricator

Impraved Method
Strip length 457

Continuous tvpe

105 v.p.m.

Effect on Productivity Improvement

T'ress idle time re-
duced

Press idle time eli~
rainated

209/ increaze in
productivity

Increased output

Wider sheet of 457

Use of non-stain-
ing lubricant

Deep circular

.

3. Increase press 85 r,p.m,
speed
4, Cold rolling time  Narrow sheet of
307 width width
5, Shearing strips I strips 45" strips
6, Washing of slugs ~ Washing with
kerosene oil
7. Slug trays for an-  Rectangular shal-
nealing low trays travs
(Photograph +)
o

10,

Annealing

Inspecting slugs

Recovery of slugs

Bottleneck observ-
ed in annealing
furnace

Inspectedd manual-
Iy on ground
(Photograph 6

Wider strips

Introducing travs,
steel chairs for an-
nealing slugs in a
preheating furnace
which had idle ca-

Increased output

3077 increase in
productivity

Shearing time re-
duced

‘.‘\-"ashing climinat-
ed

Positioning of shugs
climinated
'Phatographs 1,2 and 3)

Anneal economi-

cally and bottle-
neck removed

pacity {photographs)

Introducing ma-
chine with conve-

507, ingcrease in
ﬂUtPth

Inspection more
positive and

vor, (Photograph 71 increased output

Narrower strips
by adjusting side
guide ete
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Increase in recov-  About 495

every



ORIGINAL SEQUENC

ur
G
Q
&
0
x
N
2
1. PUNCH Z.LETINTO | D] 3. AFTER WEIGHMENT 3a. UNLOAD 3 4. PICK UP IN
TROLLEY PICK UP INTO Bin W SMALL

CONTAINER

PRESENT SEQUE

2a.POUR INTO ANNEALING

) TRAY KEPT ON CHAIR
1. PUNCH - SLUG DROP IN CAN AND ON STILLAGE

IMPROVED SEQUENCE OF OPERATION

TQ WEIGHBRIDGE —»

252a. LIFT INTO
1.PUNCH-SLUG DROP IN DRALINING TRAY

3. AFTER WEI
PICK UP

DRAIN
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OPERATION

¥ To

.POUR INTO S5.WASH  B6.POURINTO % % PICK UP 7a.POUR 8.PICK UP 8a . ARRANGE SLUGS

3LER OF BY NETTED & IN SMALL INTO FROM BIN IN FLAT TRAY IN
SENE DIL  TUMBLING TRAY CONTAINER BIN THIN LAYERS
QOPERATION

UNLOAD 4. PICK UpP 4a. ARRANGE $SLUGS

INTO BiN FROM BIN IN FLAT TRAY
N THIN LAYERS
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(e} METHOD STUDY ON HANDL-
ING COILS (Foilstock)

The edges of coils are found to get
damaged during vertical handling of
eoils. To eliminate this, a project was
taken in hand.

ORIGINAL METHOD (Photograph 8)
In this method, coils were handled
in the following manner:

1. Coils positioned vertically on an-
nealing rack from their original
horizontal position on coil runs.

2. Coils after annealing made hori-
zontal with a rod on the rack.

3. Unloaded on stillage from an-
nealing racks horizontally.

4. Vertical positioning on stillage by
manual handling,

5. Transport stillage to inspection.
6. Make coils horizontal to inspect.

7. Make vertical for storage on stil-
lage,

8. Transport stillage to warehouse.

9. Make coil horizontal to deliver
cn lorrv.

10. Carry to lorry with crane.
11. Place vertically on lorry.
Number of times coils made vertical or
horizontal i o

Number of times coils were weigh-
ed P

PRESENT METHOD (Photographs 9, 10

and 11)

In this method, annealing irees io
anneal them horizontally are used. The
present movements are as follows:

1. Ceils are placed horizontaily on

the arms of tree from the original
horizental positicn on coil runs.

2. The tree with four coils lifted and
positioned on the rack,

3. Unloaded horizontally from tree
on to stackable pallets after an-
nealing. (photograph 8)

4. Inspect on pallet.

5. Delivery from pallet to lorry.
Resulting Kconomies:
Coils made vertical

or horizontal

{(Damage of edges thus avocided)
Weighment of coils ..

ONCE

ONCE

These Expetiments in Productivity are only broadly illustrative of the
possibilities throughout the wheole industrial structure of the Indian Economy.
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Budgeting in the Small Plant

FEW technigques are more vital to the

sound management of a manufactur-
ing enterprise than budgeting. But
many smaller companies unwisely neg-
lect or ignore this simple, effective tool.
Yet, smaller companies have a great
need for it because of a pressing neced
for profitable utilization of working
capital, and for the development of
sound plans for meeting future com-
petition and for expanding.

Business budgets do three things:
(1) show preplanned activities for
each division of the company; (2) co-
ordinate cctivities of different depart-
ments and divisions; (3) permit control
by comparing planned activities and in-
come and expense with actual results.

PROCEDURE FOR SETTING
BUDGETS

Budgeting applies to the whole field
of management. Therefore, 211 division
heads must be made responsible for
planning the activities in their own
jurisdietions. In this way, as they set
the goals for their individual achieve-
ments, they must, necessarily, consider
past performance together with realiz-
able efficiency under expected future
conditions. These men, after becoming
budget-conscious, will usually do all
they can to make actual performance
match budgeted figures or improve on
them, if possible.

THE SALES BUDGET

What products are going to be sold,
how much of each one, and when must
they be delivered? Answers to these
questions are the fundamental points on
which the activities of the business will
hinge. The sales department must
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supply these answers. Ultimately, it
may be helpful if the expected volume
is expressed in units as well as in

rupees. And, since most businesses
have seasonal cycles, it is usually
worthwhile to detail these figures

monthly for a full fiscal vear.

This is the peint at which many bud-
getary programmes hesitate, stop and
arc abandoned. DMany reasons can be
given as to why the sales department
cannot possibly forecast because of un-
available facts, unforeseen events, and
unpredictable conditions, Nevertheless,
a sales budget must be developed cne
way or another. The effective sales
manager makes the best use he can of
the information he can get and goes
ahead. Of course, it must be expected
that variances will develop from the
original budgeted figures. Every bud-
get must be accepted on that basis. If
such a forecast is not made, the factery
manager, the purchasing agent or the
treagsurer cannct arrange to obtain the
needed facilities, materials and capital.

In making his budget, thes ssles
manager will presumably have studied
the economic state of the nation, the
past performance and future wnoten-
tialities of the various market areas, and
the volume, in units and rupees, which
can be reasonably attained with maxi-
mum profitability to the company. The
final figure will show the total income
to the company (disregarding minor
items such as the sale of scrap). As
soon as the sales-volume budget is com-
pleted, the sales-expense budget must
be prepared. It should show the com-
plete amount of proposed expenditures
—Dby item—which will be required to



advertise, sell and distribute the bud-
geted volume of products,

It should be noted that in the pre-
paration of all budgets, the future
revisions—as well as the procedures
used in costing and pricing—will be
simplified if items of fixed expense and
of variable expense are listed in sepa-
rate classifications. In the fixed-
expense group would be such items as
executive salaries, real estate taxes, or
building rent, which are essentially the
same over a period of time regardless
of the volume of operations. On the
other hand, wvariable-expense items
would include direct labour and mate-
rials, transportation, and machinery
power, which vary directly with the
amount of business the plant does.
Careful classifications of this sort make
it possible to calculate break-even
peints, and to forecast expenditures and
company profits at varying levels of
productiorn,

THE MANUFACTURING BUDGET

The sales-volume budget should be
given to the head of the manufacturing
department, whose function is to turn
out the goods required by the sales de-
partment, at a minimum cost and on
specified delivery dates. Without the
sales-volume budget, it would not be
possible to accomplish these objectives.

It rarely happens that despatches are
uniform in quantity throughout the
vear; hence, the manufacturing depart-
ment may operate at times at an en-
tirely different level from the current
sales volume, Operations, particularly
in mass-production shops, must be car-
ried on at a level which utilizes the
machinery efficiently, keeps the labour
force intact without excessive furnover,
and provides an adeguate, yet not ex-
cessive inventory of finished goods from
which despatches can be made accord-
ing to desired delivery dates. In jobs,
of course, where production is almost
exclusively on order, finished goods in-
ventory presents no problems and
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manufacturing operations follow sales
very closely. After taking into account
all such related details, a manufac-
turing-volume budget is developed.

Although, typically, the use of mate-
rials and supplies is controlled by the
manufacturing division, the question of
the price of these items must be settled
elsewhere. For this reason it becomes
necessary to make the purchasing bud-
get concurrently with the manufactur-
ing budget.

THE PURCHASING BUDGET

After considering the existing raw
material inventories, anticipated pro-
duction, and desired inventories, in the
light of the probable future prices of
major items of material and supplies,
the purchasing agent is able (perhaps
in collaboration with the factory mana-
ger) to set up a purchasing budget,
Subsequently, it will become a part of
(a) the manufacturing budget which
thereby becomes really a complete cost
of manufacturing budget and (b) the
financial budget. Clearly, it must be
reflected in the latter because cash must
be available at certain dates to pay for
these purchases.

THE FINANCIAL BUDGET

All of the foregoing budgets then go
to the treasurer or controller. He com-
bines them, and adds sundry items of
income or expense (for example, money
received from rented property, royalties
paid or received, insurance premiums
payable, and the like). He must also
compute taxes and show the payments
which must be made on specified dates.
It is then possible for him to make a
tentative statement showing the cash
position at the end of each forecasted
month. By the same token, he can esti-
mate how much money, if any, must be
borrowed, and the probable cost, or
how much can be invested for the long
or short term. With all financial credits
and charges included, the master budget
is finished giving a complete picture of



planned activities and results which
should be accomplished by the campany
as a whole in the ensuing period,

BUDGETARY CONTROL

Each time monthly statements are
drawn up by the accounting staff, a
summary sheet can be made showing
actual results of operations, budgeted
amounts, and percentages of budget
attainment. Variations will, of course,
be noted. But any discrepancies can

be immediately investigated, and sieps
for improvement taken when necessary.
A major continuing deviation, which
seems to be indicative of a long-term
trend, might well cause a revision in
both the budget and management
thinking. !

1 Digested from Management
Small Business, Annual No. 1,
1955, Small Business
Washington, D.C.

Aids for
January
Administration,

JOYS OF AN EXECUTIVE

Executives are a fortunate lot.
nothing to do. That is, except:

For, us everybody knows, an executive has

To decide what is to be done; to tell somebody to do it; to listen to rea-
sons why it should not be done, why it should be done by somebedy
else; or why it should be done @ different way; and to prepare arguments
in rebuttal that shall be convincing and conclusive. To follow up to see
if the thing has been done; to discover that it has not been done; to
inquire why it has not been done; to listen to excuses from the person
who should have done it and did not do it; and te think yp arguments
to overcome the excuses.

To follow up o second time to see if the thing hos been done; to discover
that it has been done but done incorrectly; to point how it should
have been done; to conclude that us long as it has been done, it may as
well be left as it is; to wonder if it is not time to get rid of a person
who cannot do a thing correctly; to reflect that the person at fault has
a wife and seven children and that certainly no executive in the world
would put up with him for a moment; and that, in all probability, any
successor would be just as bad or worse.

To consider how much simpler and better the thing would have been
done, had he done it himself in the first place; to reflect sadly that if he
had done it himself he would have been able to do it right in twenty
minutes but that as things turned out he himself spent two days trying
to find cut why it was that it took somebody else three weeks to do it
wrong; but to realize that such an idea would have had a highly demoral-
izing effect on the organization, because it would strike at the very founda-
tion of belief of all employees that an executive has really nothing to do.
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The NPC

ITHIN less than two vears ol its

life, NPC has entered the phase of
consolidation. The demand for preduc-
tivity services having been created, NPC
has to arrange not only for the supply
of techniques, but also for their appli-
cation at plant level. Special emphasis
is, therefore, being laid on training pro-
grammes which will now lend an added
dimension to the productivity drive
in the country. Considerable thought

has been given by NPC special-
ists for some time past to deve-
leping ftraining programmes in the

country in various subjects of producti-
vity to suit various levels in industry.
An effort is being made even at univer-
sity level to get the subject of Producti-
vity introduced in college syllabus for
appropriate courses. With this end in
view, a series of lecturecs by NPC special-
ists are being delivered at the Polytech-
nic, Delhi.

NPC has developed an Appreciation
Course and also an intensive Applica-
tion Course in Work Study., The Course
embraces the techniques of Method
Study and Work Measurement. and
aims at acquiring the best possible re-
sults out of available resources. Repre-
sentatives of both emplovees and em-
ployers participate in these courses,

The first six-week session of the
Work Study Course was held under the
auspices of the Delhi Productivity Coun-
cil. A fairly large number of people—
industrialists, managers, supervisors and
trade unionists—participated in the
Course. The second session was held at
Faridabad under the auspices of the
Faridabad Productivity Council. Ar-
rangements have been made for intro-
ducing these basic courses in Work Stu-
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ds« in other parts of the country.

To follow up the training imparted
in the Work Study Course, NPC is deve-
loping similar courses in the following
industrial engineering subjects: (i)
Time Study, Incentive Plans; Job Eva-
luation and Merit Rating; {ii) Produec-
tien Planning and Control, Cost Control
and Materials Control; (1ii) Quality
Control; and (iv) Plant Maintenance,
Machinery Replacement, ete.

A Junior Managers course has also
been developed to broaden the know-
ledge and outleok of the Middie Man-
agement group in respect of basic
managerial subjects. This course deals
with various subjects, such as: (i) Phi-
losophy of Management; (ii) Human
Factors in Industry; (iii} Leadership
in Industry; (iv) Self-improvement; and
{v) Developing employees, selection
and training ete.

It is intended to supplement the
above course by holding one-day semi-
nars on specific techniques and tools of
management. The seminars will cover,
among cthers, the following subjects:
(i) Jeint Consultation; (i1) Stock Con-
trol; (iil) Cost and Budgetary Control;
(iv} Quality and Waste Control; (v)
Sales Management; (vi) Productivity
Measurement; (vii) Information & Pub-
lic Relations; (viii) Economics and
Business; (ix) Industrizl Relations; and
(x) Industrial Legislation.

An integrated and intensive Appli-
cation Course has been developed with
a view to impart supervisory personnel
a fairly thorough knowledge of their
responsibilities, duties, tools and tech-
nigues and their application.

The consolidation phase of NPC must



appropriately begin at the ground level
of Local Productivity Councils. With
this object in view, certain training
schemes, in addition to the above pro-
grammes, are being operated through
LPCs. Following is a brief account of
LPC activities, particularly in the fleld
of training.

Madras Productivity Council has had,
during the last few months, quite an in-
tensive programme of activity: (a) An
Applicaticn Course in Materials Handl-
ing conducted by Mr. R L Mitchell,
ILO Expert attached to NPC; (b} a 3-
day course on Emplovee Selection and
Placement conducted by NPC Special-
ists and Prof. A Hafeez of the Depart-
ment of Psychology, Mysore University;
{c) a seminar on “Management Aeccount-
ing”; (d) a2 symposium on “Role of Lab-
our in Increasing Productivity” presided
over by Sri § V Ramamurthy, ICS,
Adviser, Planning Commission. Follow-
ing participated in the symposium:

Sarvashri
Thomas H Holleran
John E Cullerton
Harry 11 Pollak
VS Shankar

1f,‘thbour Experts of USA;}

MK Raju % (Emplovers’ Representatives)
V5 Rastogi

SCC Anthoni Piliai

K Gurumurts % (Labour Representatives)

N Thiagarajan J

{e) A symposium on “Sharing of
Benefits of Productivity” inaugurated by
Sri M Bhaktavatsalam, Minister for
Home Affairs, Government of Madras.

For the three months ending Janu-
ary 1960, Madras Productivity Council
has a fairly substantial programme,
much of which would have been accom-
plished by the time this Journal is
printed: (a) Training Course in Work
Study; (b) Worker's Appreciation
Course in Productivity Techniques (in
Tamil) for Trade Union Leaders; (¢) a
‘Labour Seminar’; (d) a seminar on
“Human Problems in Management” to
be addressed by Mr. John Marsh, Direc-
tor, Industrial Welfare Scciety of the
UK (23 November); (e) a meeting to
be addressed by Mrs. Mary Cushing
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Niles, Management expert of USA.
Madras Produetivity Council has
also formed two Circuit Schemes to
study (i) Selection, Placement and
Training and (ii) Safety Measures
which have already started operating.

Other LPCs have not been less ac-
tive. Coimbatore Productivity Council
activities for the past few months are
worth mentioning: {(a) a two-day semi-
nar on “Employee Selection and Place-
ment” held in collaboration with the
Institute of Management, Coimbatore;
{b) another three-day seminar on “In-
centives for Higher Productivity” con-
ducted in collaboration with SITRA and
Institute of Management. The program-
me of the seminar was :

Subjects
Financial and non-financial
incentives,
Incentives for Direct Work-
€rs.
Incentives for Indirect

Workers,

Incentives in Textile industry.
Incentives in Engineering

Industry.

Do Incentives intensify

Worker's Burden?

In the coming months, Coimbatore
Productivity Council proposes to organ-
ise the following programmes :

(a) Cost Centrol Course with spe-
cial emphasis on Textile Industry; (b)
Workers' Appreciation Course in Pro-
ductivity Techniques (in Tamil); and
(¢) Work Study.

Salem Productivity Council recently
organised a seminar on Higher Man-
agement. Programme of the Seminar
included the following:

Subjects
1. “*Management Organi-

Speakers
Prof R Nartarajan

Sri HC Ramanna
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Sri S Ramalingam

Sr1 TS Ramanujam

Speakers

Sri K Swarup, Chief
sation—Pninciples and ~ Mechanical Engineer,
Practices . ICF, Madras,

2, “Management Techni- St P L Kumar,
ques for Higher Pro- Director, Amalgama-
ductivity ", tions P, Ltd,, Madras

3. “Management Statis- Sri S K Ekambaram,
tics 77, Head of the Dept. of

Statistics, Mysore
University, Mysore,
Sri T § Ramanujam,

President, P&T Em-
ployees’ Union,

4, “Labour's attitude to
Increase of Producti-
vity”,



The Council has a programme for
organising training courses on Invent-
ory Control to be followed by “Confer-
ence Leadership” and a Study Team to
study productivity techniques in gene-
ral in collaboration with Tiruchirapaili
Productivity Council. A Circuit Scheme
on “Safety & Welfare Measures” has
been formed by Salem Productivity
Council and the questionnaire and iti-
nerary have been finalised.

Andhra Pradesh Productivity Coun-
cil recently organised a one-week train-
ing course on “Production Planning and
Control”. The course was conducted
by NPC specialists. The Council is
organising the following training
courses and seminars: (i) a five-
week SQC Training Course begin-
ning in November, (ii) training in
Work Study, beginning in the last week
of January 1960 and (iii} a seminar on
“Higher Management” during the se-
cond week of December 1939. The
Council has also finalised its programme
of the first In-country Productivity
Team on “Industrial Management.”

Tiruchirapalli and Madurai Produc-
tivity Councils were recently inaugurat-
ed by Sri M Bhaktavatsalam, Minis-
ter for Home Affairs, Government of
Madras. The Madurai Productivity
Council held a group discussion on
“Quality Control” and a training course
on Production Planning and Control at
Madurai.

Sri M M Shah, Union Minister of
Industry, and President of NPC, ad-
dressed the representatives of Mysore
State Productivity Council at Bangalore.
The minister exhorted the members to
contribute their maximum to the work-
ing of LPCs which alone, he said, would
strengthen the Productivity drive in the
couniry. He stated that LPCs would
have adequate representation on NPC
and its Geoverning Body with a view to
maintaining an effective coordination
between them.
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A seminar on Labour-Management
Relations was held under the joint aus-
pices of Mysore State Productivity
Council, Indian Institute of Science and
ILO Asian Field Office. Following ex-
perts participated in the Seminar which
was presided over by the Acting Direc-
tor of ILO Asian Field Office;

(i) Mr. Anwar Shaheed, a seniocr
officer of the Labour-Management
Division of the ILO; (ii) Mr. H W Butt-
ner, Departmental Head of the Stafl of
the Confederation of Trade Unions of
the Federal Republic of Germany; (iii)
Mr. H R Premer, an expert on Labour-
Management Relations, nominated by
the Confederation of Employers’ Asso-
ciations of the Federal Republic, Ger-
many,

The Council has arranged the follow-
ing programme for Mr. John Marsh ;
in

Lecture “Executive Development,

patterns and Practices.”
Seminar on “Human Relations”
Public Lecture.

Talk Discussions on Human Relations.

Mysore Distriet Productivity Coun-
cil recently organised the following
activities: (1) seminar on “Personnel
and Productivity.,” (ii) a Four-day
Course on “Human Relations Training”
for Supervisors at Mysore. The Course
covered following subjects: (a) Res-
ponsibilities of Supervisers. (b) Super-
viscry Leadership. {c¢) Motivation and
Morale. (d) Suggestion  Scheme.
{e) TWI. The Council was scheduled
t0 hold a seminar on “Location of Indus-
tries in Mpysore City” in November.
Two In-country subject Study Teams
on (i} Selection and Recruitment and
{(i1) Marketing have been formed.

A Work Study course was recently
arranged at Cochin under the joint aus-
pices of the Kerala State Productivity



Council and the Kerala Institute of Ma-
nagement.

Prof. R Natarajan, Head of the De-
partment of Industrial Engineering and
Administration, Indian Institute of
Science, Bangalore, gave a talk on
“Management Training in United States
and Europe,” at a meeting held under
the auspices of KSPC and the Kerala
Institute of Management.

Indore Productivity Council is likelv
to be inaugurated in the near future.
Meanwhiie it has drawn up the follow-
ing programme of activities: (i) Ap-
preciation Course on Methods Study to
be conducted at Indore for Top Manage-
ment, (i) Short Course on “Cost Con-
trol.” The Council also proposes 1o crga-
nise a eircuit tour to Ahmedabad Tex-
tile Mills to be arranged by ATIRA and
the Federation of Industries at Ahme-
dabad.

Ludhiana Produetivity Council or-
ganised a short Appreciation course on
Methods Study for top and middle man-
agement, The Council’s schedule is as
follows: a short course on Cost Con-
trol—16 November to 19 November,
1959; basic course on Work Study—end
of February to end of March 1860
The Council has taken preliminary
steps for organising In-country Produc-
tivity Teams.

A two-day Conference on Produectivi-
tv will be held in the 2nd week of Janu-
arv 1860 under the joint auspices of all
the LPCs in the Punjab. If well-organis-
ed, it may become a maior event in the
productivity history of the Punjab.

Delhi and Faridabad Productivity
Councils recently completed a 9-week
basic Work Study course. A similar
course will be started by Kanpur Pro-
ductivity Council in December 1953, and
Dalmiansgar Productivity Council in
February 1960. The Delhi Producti-

vity Council has also on its schedule a
seminar on “Human Relations in Man-
agement” in which Mr, John Marsh is
to participate. The Council has drawn
up a programme of in-country producti-
vity teams. A beginning is being made
by sending a team to Calcutta industries.
In collaboration with the TWI centre,
Bombay, Rohilkhand  Productivity
Counci! recently organised a course on
“Conference Leadership.”

An advanced l4-week Work Studs
Course was organised by the Producti-
vity Centre, Ministry of Labour and Em-
ployment at Bombay under the joint
auspices of the Productivity Centre,
Bombay Productivity Council and the
Institution of Production Engineers. A
short cne-week course o Stores Reor-
ganisation was also arranged under the
auspices of All-India Manufacturers Or-
ganisation. Mr, W H Eastman, ILO ex-
pert, and a specialist of NPC conducted
the course.

Baroda Preductivity Council has
been fairly active. During October it
crganised a series of talks, including one
on “Human Relations in Industry™ by
Sri M S Sastry, Manager, Pharmaceu-
ticals, Sarabhai Chemicals. Other talks
are listed below:

Subjects Speakers
1, Praciice of Manage- Mg, Mary Cushing
neat—some recent de- Niles,
velopments,
2, Materials Contral, Mr, WO lasninan,
1L.O) Expert,

3. Current Work Study

Sr1 MON Unnb Navar,
‘[raining Course,

Regional Dircctarate,
NP,

The Council also organised (i) a ten-
week Methods Study Course beginning
from Octosber at Baroda conducted by
Mr. W I Eastman, and specialisis of
NPC and (ii) a Rapid Reading Course
under the joint auspices of the Baroda



Productivity Council and Baroda Man-
agement Association by the Modern
Management Asscciation, Bombay.

The Council plans to organise a five-
week course (9 November to 12 Decem-
ber 1859) on “Business Management”
for entrepreneurs and managers of
Small Industries. A Workers' Education
Programme is also being considered,

The formation of Kutch-Saurashtra
Productivity Council, with headquarters
at Rajkot, has been decided upon at a
recent meeting of representatives of in-
dustry and labour; and a programme is
being formulated., The ad hoc commit-
tee constituted for the purpose of fram-
ing the constitution of the Poona Divi-
sional Productivity Council finalised the
draft constitution of the Council. The
Committee also decided to organise in-
country productivity teams.

The recent programme of Asansol
Productivity Council includes (i) A
SQC Appreciation Course for Manage-
ment and Foremen, in collaboration

with ISI; (ii) Lectures by Mr, John
Marsh on “Executive Development
—Patterns & Practices” in the first

week of December and (iii} a Seminar
on Productivity Team Report in the
third week of December.

Dalmianagar Productivity Council
has decided to arrange a Work Study
Course for Foremen at Dalmianagar in
February 1960. The Jamshedpur Pro-
ductivity Council, which is expected to
be registered soon, has prepared a pro-
gramme of a two-day Conference on
“New Techniques of Management” and
“Human Relations in Management,” on
the oceasion of the visit of Mrs. C. Niles.
Another conference was to be addressed
by Mr. John Marsh.

Assam Productivity Council propo-
ses to organise two training courses on
() Human Relations and (ii) Cost Ac-
counting and Cost Control in November
and Decemher, The course will be
conducted by NPC specialists,
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The above account shows that things
are beginning to move and something
may be expected.

On the other hand, various institu-
tions which deal with subjects related
to industrial productivity are increas-
ingly stepping up their activities. Fol-
lowing details show that the producti-
vity drive, undertaken by NPC, is well
sustained by allied organisations.

The Institute of Management, Bang-
lore, recently organised talks, listed
below:

Subjects Speakers

1. Human Relations and  Prof, Zaleznik, Associa-
the Role of Managers te Professor  of
Business  Adminis-
tration, Harvard
University, USA,

Prof, R Natarajan,
2, Scientific Researchin  Sz1i M S Thacker,
India Secretary, Ministry

of Scientific Research
and Cultural Affairs,
Government of India
Dr. 8 Bhagavantam,
Director, Indian
Institute of Science,
Bangalore,

Sri 8. Guruswami,
President of Indian.
Railwaymen’s Federa
tion, Mr, John 8,
Fox, Director, ILO
Asian Field Office,
Bangalore,

. Changing Practices of
Trade Unions

The Institute proposes to hold a
Seminar on “Personnel Management
Trends” to be addressed by Mr. John
Marsh.

The Madras Institute of Manage-
ment recently organised meetings and
conferences on the following subjects:

Subjects Speakers

Mr. T O Caulkins of
Standard Vacuum Oil
Co.

Sri P P Mullick of
Hindustan Lever.

Sri § K Parthasarthy
2. Usefulness of Works of Burmah Shell il
Committees in Industries Company,

1. Salesman



The Institute also organised two
other meetings recently which were ad-
dressed by Prof. Zaleznik, and by the
USA Labour Mission which was on a
visit to Madras.

A meeting, addressed by Mr. John
Marsh was arranged by the Institute at
Madras on 23 November, The subject
of talk was “Executive Development”,

The Socuth India Textile Research
Association organised a three-week
“First Course in Work Study”, beginn-
ing frem 21 September.  Sitra also
held a symposium on “Productivity of
Labour in Textiles” in September.

In collaboration with the LPC, the
Institute of Management, Ceimbatore,
organised last September, a seminar on
“Employee Selection and Placement.”
It was addressed by Prof. A Hafeez of
the Myscre University. Attention was
focussed on such aspects as psychology
tests in recruitment, interview techni-
ques, initial training to be imparted at
the time of recruitment, induction of an
employee and his follow up in the or-
ganigation ete.

The Ahmedabad Textile Industry’s
Research Association (Atira) held a
three-day “Technological Conference”
in Octocber at Ahmedabad. It was inau-
gurated by the Union Minister of In-
dustry, Sri Manubhai Shah. The Con-
ference covered a wide variety of sub-
jects: Structural Imperfections in
Fibres; Problems in Cotton Breeding
for Better Fibre Quality; Opening and
Blending of Cotton; Physico-chemical
aspects of Dyeing, Carding, Drafting
and Spinning; some Modern Finishing
processes, and Future of man-made
fibres in blending with cotton,

SQC Unit, Delhi, organised a 2-week
training programme on Statistical Qua-
lity Control at Delhi, beginning from 27
September 1959. The programme was
inaugurated by Sri Manubhai Shah,
President of NPC, and presided over by
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Sri C D Deshmukh., The meeting was
also addressed by Executive Director of
NPC and Sri B D Kapur, General Ma-
nager of the Atlas Cycle Works, Sone-
pat.

Mazdoor Seva Sangh, Kanpur, or-
ganised a meeting of Trade Union
Workers of UP on 20 September
1959. Officer-in-charge, NPC Regional
Directorate, gave a talk on “Labour’s
Role in Productivity Drive”” The meet-
ing was attended by about 60 trade
union workers. The Sangh was sche-
duled to organise a Labour Conference
on “Productivity” in November last.

The Textile Association of India, In-
dore Branch, recently organised a semi-
nar on Productivity at Indore. Two
specialists of NPC gave talks on “Need
for Productivity Drive and Techniques
of Productivity” which were followed
by a lively discussion,

Labour Department, UP, recently
organised a 10-day Conference on
“Techniques of Productivity.” An exhi-
bition on “Cost Control” was arranged
by NPC and some productivity films
were shown on the occasion.

A seminar on “Trends in Human Re-
lations and Welfare Schemes” was sche-
duled to be held on 15 November 1959,
under the auspices of the Tata Institute
of Soccial Sciences, Bombay. Mr. John
Marsh was to be the principal speaker
at the Seminar.

Last October, Ahmedabad Manage-
ment Association organised a talk on
“Management function in Corporate
Sector” by Sri D L Majumdar, ICS,
Secretary, Company Law Administra-
tion, Government of India. Mrs. Cush-
ing Niles gave a talk, on 19 October, on
“Human Relations — The clash of
opinion” under the auspices of the Asso-
ciation. Mrs. Niles gave another talk on
“The Managerial Problems in a Deve-
loping Economy” under the auspices of
the Bombay Textile Research Associa-
tion.



The Indian Institute of Personnel
Management, Calcutta, recently organi-
sed the following courses, seminars and
talks:

(i) Refresher Course for Personnel
Managers (ii) Job Relations Course for
Supervisory Staff (iii) A Conference
Leadership Course for Middle Manage-
ment (iv) A Seminar on the subject of
Works Committees (v) A talk on “Pro-
motion of Craftsmanship” by Mr. S A
Horton, ILO Expert. The Institute has
plans to conduct a Seminar on the re-
port of the first Indian Productivity
Team with a view to considering the re-
commendaticns made in the report, par-
ticularly in the field of Industrial Rela-
tions.

The Indian Statistical Institute, Cal-
cutta, conducted a course in Quality Con-
trol for Middle Management. It was
attended by representatives of different
industrial units. The Institute will con-
duct an Appreciation Course in Asansol
in the last week of December under the
auspices of the LPC. The Quality Con-
trol Unit, Calcutta, will conduct a Se-
minar on the Productivity Team Report,
with a view to discussing and consider-
ing the recommendations, particularly
in the field of Quality Control and Stan-
dardization. The Institute also proposes
to organise a Seminar on the Producti-
vity Team Report to consider the recom-
mendations made therein, particularly
in the field of “Management Organisa-
tion & Control” The Institute of Cost
and Works Accountants, Calcutta, will
conduct Training Courses on Cost Ac-
counting, Cost Control and Cost Reduc-
tion in the near future. Among other
programmes of the Institute are (i) Re-
search on industrial productivity and
(i1} Training Courses for Government
Officers and staff nominated by different
State Governments with a view to giv-
ing them preliminary knowledge about
Cost Accounting and Cost Control. The
Institute of Production Engineers, Cal-
cutta, organised a lecture on “Education
for Industrial Engineering,” which was
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followed by a lively discussion.

The Institute conducted a Seminar
on the First Productivity Team Report
on 28 November. The Jute Technalogy
Centre, Calcutta, organised a Seminar
on “Waste Control in Jute Industry.” A
Seminar on Productivity Team Report
was to be held by the Centre on Novem-
ber 13. The Imperial Tobacoo Co. Ltd,,
organised a training course on Quality
Control in collaboration with ISI for
Middle Management of their different
units in October. The Indian Alumi-
nium Co. Ltd., Calcutta had recently a
one-week Seminar cn “Employee Rela-
tions” and the following subjecis were
discussed: Discipline; Grievance Pro-
cedure; Employees’ Attitude towards
Agreements and Contracts; Communi-
cations; Tools of Productivity and Legal
Aspects of Discipline,

Phillips India Ltd., Calcutta organis-
ed a Course of training for their junior
management personnel on the following
subjects: Organisation; Elementary
Accountancy; Costing and Pricing; Sta-
tistics and Graphics; Market Research;
Advertising; Personnel and Human Re-
lations; Planning; Forecasting and Bud-
geting; and Product Knowledge,

Small Industries Service Institute,
Calcutta, recently conducted a five-
week “Business Management Training
Course”. The Institute also conducied
a five-week Business Management
Course at Asansol for small Indus-
trialists of that area.

NPC is trying its hest to see that our
industrialists get some idea of Produe-
tivity Techniques in advanced countries.
In that connection, Teams are being
sent abroad for short periods with TCM
assistance. Recently the Management
Organisation and Training Team and the
Coal Mining Industry Team returned to
India after 7-week tour abroad. The 12-
Member Road Transport Industry Team
led by Sri D S Rathor, Transport
Commissioner, left on 17 October. The



Team is visiting West Germany, the
UK, the USA and is expected to return
to India via the Pacific by the end of De-
cember. Factory Building Layout and
Censtruction Team left on 1 Nevember.
The Tearn consists of 13 members, led
by 8ri Sarup Singh, Chief Engineer,
Plan Projects, Planning Commission. Tt
visited Japan before proceeding to the
USA and Italy. With the departure of
this Team, the scheduled programme of
seven Teams for current yvear, has been
completed. A large number of sugges-
tions regarding compositicn, problems
of study and itinerary of the teams to be
sponsored by NPC under TCM aid for
the next US fiscal year (Julv 1960 fo
June 1961) have been received and are
being examined.

31 cut of 40 trainees for the award of
TCM Fellowships have already left
India fcr the USA and the UK for
training in various fields of Producti-
vity. The remaining trainees are likely
to leave in January 1960

NPC has received 1,050 applications in
response to its press advertisement and
circular letters addressed to various or-
ganisations Chambers of Commerce and
CentrallState Governments for 50 TCM
fellowships to be sponsored during the
US Fiscal Year 1960-61. These applica-
ticns are being scrutinised and final
selection of candidates will be made in
January 1960.

Selection of candidates for the award
of 20 French Fellowships for training in
Scientific Management has been final-
ijsed. The candidates are likelv to leave
in January 1960.

More important in a way, and with
greater possibilities, is the scheme of In-
Country Productivity Teams, which has
been approved by the NPC Governing
Body. It is possible to organise a cam-
paign for increasing productivity
through a large number of in-countiry
Productivity Teams conducting inten-
sive studies and stimulating exchange of
technical information within the coun-

try. The In-country Productivity Teams
include subject study teams as well as
industry teams, Each team will con-
sist of 10 persons and will include repre-
sentatives of workers. technicians, em-
ployers from the public and private sec-
tors etc. Detailed instructions have
been sent te Regicnal Directorates for
implementing the pregramme. Commu-
nications have also been addressed in
this connection to Associations ¢f Indus-
tries, Trade Unions, State Governments,
Local Productivity Councils etc.

NPC has already received very en-
couraging response from organisations
of industries and individual industrial
establishments, suggesting Teams in
various industrics and subjects of study.
Suggestions have been received from
LPCs and other organisations for Indus-
try Teams on cement, rayvon, cotton and
textiles, pharmaceuticals, automobiles,
radio, jute, heavy and light engi-
neering, coal, sugar, chemicals, bicveles,
shoe-making, handloom, woollen tex-
tiles, ceramics, handicrafts, paper,
printing, transport, plastics, rubber, hosi-
ery, soap and optical industries. In
addition, suggestions for organising
Subjects Study Teams on Incentive
Schemes, Materials Handling, Welfare
and Labour Participation in Manage-
ment, Cost Accounting, Safety Pack-
aging, Communications ecte. have also
been received.

NPC specialists in  {he Regions
have established contacts with a large
number of industrial wunits and in-
terested them in productivity techni-
ques. A number of units have also ap-
proached the NPC Regional Directorates
for assistance in intreducing Produc-
tivity Techniques.

The stage is thus set for a massive
advance in productivity, if we can. with
faith and determination, marshal resour-
ces towards that end—an end, which, in
all conscience, should rank the highest
in the country’s Plans and Projects of
Economic Development.
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National Productivity Programmes’

In February and March 1959, a Technical Meeting on Prablems of
Productivity Improvement in Certain Countries was held in Bangalore
in accordance with decisions taken by the Governing Body of the Inter-

national Labour Office at its 140th Session (November 1958).

Partici-

pants came from India, Indonesia, Iran, Israel, Japan and the Federation
of Malaya and included directors of national productivity centres or
mstitutes and leaders from both sides of industry as well as the chiefs
of two ILQO productivity missions under the Technical Assistance pro-

gramme.

The meeting unanimously adopicd conclusions in the form

of recommendations concerning the preparation, organisation and execu-
tion of national productivity programmes.

TO be fully effective a national pro-
ductivity programme must be de-
signed to meet the specific needs of the
country concerned. Productivity pro-
grammes should accordingly be closely
co-ordinated with over-all programmes
of economic development. As a basis
for such co-ordination there should be
close consultation between the authori-
ties responsible for the national produc-
tivity prcgramme and the authorities
responsible for drawing up or for su-
pervising the execution of the national
economie development programme.

Social traditions in all countries play
a significant part in promoting or re-
tarding the growth of productivity. In
countries embarking on programmes of
industrialisation, attitudes carried over
from a non-industrial society often con-
tinue to influence the thinking and the
actions of employers, managers and
workers in industrial organisations and
to impede the development of fruitful
co-operation between labour and man-
agement. If a programme of produc-
tivity improvement is to be {ully effec-
tive, intensive efforts should be made
by all concerned to change these atti-
tudes to ones more appropriate to effec-
* Abridged from International Labour Re-

view, Vol. LXXX, No. 2, August 1959,
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tive industrial operation without, at the
same time, injuring those traditions
which give to the varicus cultures their
characteristic virtues.

Special consideration should be given
in all national campaigns for raising
productivity to the role of workers and
trade unions, since their interests are
immediately affected and their co-op-
eration is essential to success,

While it is agreed that, in the long
run, the widest possible attainment of
higher productivity will benefit all
members of a community, there exists
no infallible method of ensuring that
employees in any individual urdertak-
ing, private or publie, will benefit dir-
ectly in the short term. Nevertheless,
experience has shown that, in practice,
no attempt to increase productivity has
any chance of lasting success unless
those on whom it depends receive some
tangible benefits from it within a
reasonable period of time.

Some redundancy may be unavoid-
able when measures to increase produc-
tivity are introduced into the individual
enterprise, Governments and em-
ployers should take steps to mini-
mise or mitigate this problem, Steps
to increase productivity within the fac-



tory or workshop should nct be taken
independently from other management
actions. Before initiating projeets for
raising productivity, emplovers should
endeavour i{o assess a5 acourately os
possible the probabic cflfects on all as-
pects of the eperation of the emerprise,
such as volume of sales, requirerients
for different skills, the ratio of dircel 1o
indirect workers, the nature of the ad-
ministrative and clerical work and the
reguiremenss for production stafl.
organisation on a facterv-wide scale is
bound to take econsiderable time. and
careful enalysis may reveal [future
needs for new types of gxiils, manual
and clerical. for which persomnel can
be selected for iraining as required,

Re-

The aftention of governments is
specially drawn to the possibilities of
improving ithe produciivity of monual
werkers In ceriain types of opcoration,
netably cigging and earth-moving, so
as to render the cost of such Iavour
cheaper and thus meake its use more
advantageous in comparvison with the
use of machinery. In countries where
irrigation schemes. preveation of soeil
erosion, road building and similar acti-
vities are required cn a lnrge seale, not
oenly can the requirements for imported
foreign machinery be reduced by this
means, but, where unemplovment and
underemplovment exist, this may prove
a meanz of providing mare emplormont
Ior agricultural and unskilled labour,
thus enabling a greater volume of ¢3-
sential work to be done at the same
total cost and reducing the numbers
unempleyed.,

In assessing the possibilities of in-
creasing productivity, emplovers and
managers should censider the problem
in its widest aspects.  In many indus-
tries, raw materials represent the great-
est cost ilem in the {inished product, Tt
is often the case that the saving of a
small pereentage in the materials cost
of a unit of product may be the equiva-
lent of a large percentage saving in lab-
our cost. In many countries raw mate-

rials have to be imported and are fre-
guently scarce. It is evident that better
utilisation of materials may enable over-
all costs to be reduced while at the same
time making available a greater output
of finished products from the same
guantities of material. In the same
way, in many countries, machinery may
have 1o be imported at a high cost in
scarce [oreign exchange, The {fullest
possible uiilisation of this machinery is
essentizl if costs of manufacture are to
bo reduced and the maximum outpur
achieved. It may sometimes be profit-
able actually to increase the number of
woriers employved in tending or service-
ing this machinery or plant in order to
cvhtain eptimum cutput.

Altention i3 drawn to the need for
good maintenance of all plant, machin-
ery and equipment if the optimum pro-
ductlivily of these resources is to be ob-
taincd. A frequent cause of low pro-
ductivity of plant and machinery is the
difficulty of obtaining spare parts due
to the high rate of usage and import
restrictions. Breakdowns and the ex-
cesive consumption of spares may be
substantizlly reduced by proper train-
ing of all workers operating and main-
taining machines. In this connection,
direct workers displaced through the
application of work simplification may
often be retrained to provide more ade-
graic maintenance and cleaning servi-
ces for plant and machinery,

Many undertakings lack adequate
ancillary services such as inside fire
proteclion, safety  precauticns  and
cleaning.  Suitable workers displaced
from other jobs may be retrained for
these services,

it may be concluded that if proper
planning and studv are undertalken from
the very outset of anv campaien to in-
crease productivity, individual hardship
can be kept to a minimum and job op-
portunities may often be increased.

~ The intial stages of a productivity
improvement programme are of parti-



cular importance; intensive publicity
and promotional activity may have to be
used to awaken the interest of indus-
trialists, workers and the general pub-
lie. Publicity should be given lo cases
of increased productivity achleved with-
in the country itsclf, with emphasis on
the beneafits derived from them. Both
individual and national beneiit should
be stressed (e.g., increases in the carn-
ings of workers, or savings in foreign
exchange due to savings in the use of
imported raw materials.)

In the conduct of a productivity pre-
gramme it is important to enlist from
the outset the active support and parti-
cipation of persons in the highest eircles
of the government, the administration,
industry and trade unions, and to en-
sure that that support is maintained.

Whether the productivity ccnire or
any other institution responsible for
promoting the improvement of produc-
tivity in any particular country is to
be a governmental or non-governmental
ageney must depend on the circumstan-
ces of the country concerned. It i3,
however, essentinl that the fullest pos-
sible government support should be
given at all times. and it will generally
be necessary for the government to pro-
vide a substantial amount of finance, at
least in the initial stages of the life of
this institution.

It is generally considered desirable
that, even where the staff of a produc-
tivity centre arc government officials,
the centre should have a governing
board composed of representatives of
the various interests concerned. What-
ever part the government may play in
financing, stafling or otherwise assisting
the productivity centre, it is not usually
desirable that the government should
control its day-to-day policy or that it
should be regarded purely as a govern-
ment department. Having regard to
the close relations it will nced to main-
tain with industry, the centre should
wherever possible enjoy at least some

measure of autonomy or independence.

Naticnal productivity centres will
vary in their constitution, staffing and
the scope of their activities according
to the needs and degree of development
of the country concerned. In countries
wherc a number of professional, educa-
tional and other institutions dealing
with different aspects of productivity
improvement already exist, the produc-
tivity centre should undertake or assist
in the co-ordination of their activities
in this field in order to ensure that there
is no wasteful duplication of effort and
that all resources are used to best ad-
vantage. Where such facilities do not
exist or are still in embryo, the centre
may have to undertake a very wide
range of activities, at least in the initial
stages,

The activities which may be expect-
ed to fall within the scope of a preduc-
tivity centre may include the following:

{1) publicity and promotional ac-
tivities in favour of productivity
improvement;

{(2) programmes of education and
development for top and middle
management, productivity tech-
nicians, supervisors and work-
ers’ representatives;

(3) technical information and in-
guiry services and a reference
or lending library;

(4) the opreparation (including
translation and adaptation) of
textbooks, training manuals,
films, film strips, ete.;

(5) advisory and consultant servi-
ces; and

(8) research into problems of rais-
ing productivity.

Although the principal services are
likely to be centralised at the head
office, branches should be set up in the



principal provincial centres as soon as
adequately trained staff can be made
available.  Promotional, educational,
advisory and information services
should be decentralised as far as possi-
ble, a regional flavour being imparted
to local activities and appropriate ap-
peals being made to local pride.

From the ocutset the centre should
be the focus of &ll technical assistance,
international or bilateral, in the field of
productivity improvement. So long as
appropriate facilities for such co-
ordination in respect of higher manage-
ment development do not exist in the
universities, technical colleges or else-
where, the centre may also serve as a
focus for assistance in this field.

While noting the importance of
fraining adequate numbers of workers
in the wvarious skills which will be re-
quired as industrialisation proceeds, the
meeting has not attempted to formulate
detailed recommendations on this sub-
ject, which has been fully covered by
other ILO meetings. The meeting
does, however, wish to emvhasise the
importance of utilising the opportuni-
ties offered by wvocational = training
courses to make workers productivity-
conscious and to encourage them to
show initiative and imagination in de-
vising quicker and more efficient ways
of doing the work entrusted to them.

The role of the foreman or super-
visor is of key importance since he
forms the main link betwcen higher
management and the workers on the
shop floor. Training of forcmen and
supervisors is therefore an important
element in any productivity programme.

Different levels of management,
supervision and workers, and different
subjects, demand differing forms of
presentation. A cardinal rule is to en-
courage as much audience participation
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as possible. The following techniques
of presentation may be considered valu-
able at different levels:

(i) seminars and conferences for
employers and top managers:
case studies in general manage-
ment; discussion groups led by
prominent industrialists; lec-
tures on general economie, com-
mercial and personnel matters
by persons outstanding in their
fields; films; demonstrations in
which members of the audience
can participate; decision-mak-
ing activities;

(ii) seminars and courses for mid-
dle management: case studies
embodying various aspects of
management; guided  discus-
sions in groups; “incidents”;
role-playing; lectures on man-
agement techniques; films; de-
monstrations; simple practical
exercises in the classroom or
laboratory; decision-making
activities;

(iil} courses for productivity tech-
nicians and other technical per-
sonnel, supervisors and work-
ers’' representatives: case
studies; lectures in techniques;
demonstrations and practical
exercises; “incidents”; role-
playing; films; discussions.

Provision should be made for study
tours composed of groups of industrial-
ists, managers or workers, or Inixed
management-woerker  teams. Such
groups should be familiar with current
practice in their own country in the
general subject field which they are to
study and, before their departure,
should prepare themselves thoroughly
50 as to be able to derive maximum
benefit from the cpportunities provided
by the tour.



Labour Productivity in Spinning

T V Ratvanm

&

V RAMARRISHNANT

A HIGH rate of labour productivity is

not a matter of chance. It ig the
result of the effective utilization of ma-
chines, man-power, materials and the
technical knowledge at the disposal of
Management. Any failure to make full
use of one or more of these elements
would result in a lowering of output
with conseguent increase in manufac-
turing costs. The importance of labour
productivity derives from the fact that
it provides a general measuremen’ of
cconomy and efficiency in the use
of labour, which in cotton spinning uce-
counts for about 25 per cent of the cost
of production,

In this paper an industry-wide com-
parison of 46 member mills of SITRA
has been made on the basis of a pro-
ductivity index in the framing of which
care has been taken to eliminate factors,
considered irrelevant. Indices have also
been evolved to measure the extent to
which productivity could be improved
under the existing conditions and
through such measures as renovation
and medernization. Incidentally, this
paper assesses broadly the effect of
labour preductivity on manufacturing
costs, the extent to which productivity
could be increased in the South Indian
Textile Industry ete.

The method most widelv used of
measuring productive effectiveness is

* The authers are research scholars working
for the South India Textile Research Asso-
ciation (Sitra), Coimbatare. Sri Ratnam is
Head of the Ligison & Statistics Division
and Sri Ramakrishnan., Senior Scientific
Officer in the same Division.
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the number of operative hours required
to produce 100 1lbs. of yarn, which is
referred to as OHP. This index is the
reciprocal of production per man hour,
and has the advantage of being additive
for all the processes which contribute to
the final product. OHP, however, leaves
something to the desired because it is
influenced by factors other than that
of labour productivity. For example, in
the casc of the Ring Spinning depart-
ment, where as much as 70 per cent of
the total labour is employed, pro-
duction per machine varies more or less
in relation to count (approximately
count I ). Hence, OHP would vary if
the average count or range of counts
spun differs, with the result that mills
would not be able to compare their pro-
ductivily from time to time and also
with their competitors.

In order to eliminate the effect of
count, an alternative measure called
OHH, that is, operative hours per 1000
hanks of production was subsequently
evolved, OHH is alse not completely
independent of count, in as much as it
does not cover the effect of turns per
inch, which are different for different

counts. OHH varies with v count. The
index does not take into account the
range of counts spun.

Generally, in finer counts, because of
fewer creel changes, less frequent clean-
ing and better working, it is possible
te allocate more number of machines
per-operative. This factor is not reflect-
ed by cither of the indices.

In order to eliminate the effect of
count, range of counts spun, variation



in work-assignment {from count to
count, ete.,, OHP has been converted to
a standard count of 40s. This cnables
a valid inter and intra-mill comparison.
For converting to a standard count, the
industry-wide work-load agreemont!
and the speeds, Tpi, type of processing,
cte., prevalent in the South India Mills
for proceszing the various counts were
talten as the basis, and a relationship
between OHP and count was first esta-
blished in different departments.

Chart 1 gives OHP for wvarious
counts. If OHP were indepondent of
count, a dircet comparison between
mills would have been possible, but in
all sections OHP increases with the
count, Chart II shows that OHH also
1s dependent on the count but, unlike
OHP, it tends to decrease as the count
increases. I'rom Chart I it is possible
to calculate the ratio of OHP of anv
count with a standard count of 40z,
Once this ratio is obtained the “Siand-
ardized OHP” that is, OHP converted
to a standard count of 40s is obtained
from the formula derived here.

Let Py, P, P, Py be the ocutput in

Ibs in Ring Spinning in counts
C,. C;. C, C, respectively and 0 the
OHP. Also let a,. a., a, 2, bhe the

ratios between the OHP of counts (7,
C., C,, C, with that of the standard
count of 40s respectively. Tt is required
to estimate the OHP for 40s, which we
shall assume as H. From the above,
it follows that the OHP for counts C,,
C.. Gy, € are o H, a1, ail, and
o, H respectively., Therefore, the total
aperative hours emplaved would he cqualto

l HxPa
T A PonoH -1PaH P, - Ve =
igp P+ PeaoH - Pia,H 4 Paa B0

H=Pa
and, 0= oo 160
Hence H= Ql__P _ Operam"e_ hestirs 109
~Pa <Py

1 Classification, Dutics and Work-loads in

Textile Mills in Coimbatore, The Southern

%lfdi% Millowners' Assoeiation, Anncxure
. 1957,

49

From the above equation it follows
that the Standardised OHP could be cal-
culated by suhstituting xPafo £P. The
factor ‘a’ would be different for differ-
ent departments and for 40s count the
same is unity for all departments.

Once a valid comparison of produe-
tivity belween mills is made possible,
the next important point is tfo investi-
gate the varlcus causes that affect pro-

ductivity. Some of the prime factors
are 1—

1. Quality characteristics of raw

material,

2. Work assignment.

3. Type of processing,.

4. Machine efficiency.

5. Degree of mechanization.

6. Pockage size, drafts, speeds, tpi

ete.

It is very difficult to climinatc the
eifect of raw materials from the overall
industry-wide comparison, and further,
if all impertant faclors that are respon-
gible for variation in productivity are
eliminated, there would be nothing to
compare and the very purpose of the
survey would be defeated. Ths raw
material factor has, however, besn con-
sidered in estimating the cxtent to
which the mills could increase produc-
tivity under existing conditions. Re-
garding other factors, if productivity of
a very old mill having obsolete techni-
cues is compared with that of an up-to-
aate mill, it would be cbviously differ-
ent, Hence, it is essential to evolve in-
dices of productivity that would be a
measure of the increase in labour pro-
duetivity, the increase being effected by
either of the following wavs:

1. Using the existing cquipment to
the best advantage.

Imposing hetter conditions. either
by renovation or replacement.

2,

To measure the effeet of these two
facters, a methed based on that develep-
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ed by Vanden Abeele? has been used.
The aim of the method is to secure a
way of scoring, by which the position
of a mill may be established as regards
the efficiency of utilization of machinery
and obsoclescence of equipment.

In taking the maximum out of exist-
ing equipment, three important factors
arise. ‘The first one is related to the
allocation of machines to operatives
which would depend upon the rate of
end breaks, frequency of stoppages,
package size, counts spun, and other
such factors. Though in many mills it
is possible to increase the number of
machines per operative, no attempt has
been made here to consider this aspect
because of the industrv-wide agreement
on work assignment. The second factor
is whether the optimum speeds and
drafts have been maintained or not.
This would, for a given type of machine
and count, primarily depend upon the
condition of the machine and its state
of maintenance. It varies considerably
from one mill to another, yet for the
sake of attaining maximum productiv-
ity, it is assumed that the mills would
maintain their machines in a satisfacto-
ry condition. The third factor is keeping
the efficiency of the department at the
maximum level. Here it is assumed
that all unproductive time would be re-
duced to s minimum and a standard effi-
ciency of 90 per cent in Cards, 85 per
cent in Drawing and Slubbing, 88 per
cent in Inter, 90 per cent in Roving and
88-92 per cent in Ring Spinning would
be maintained.

In order to estimate how far produc-
tivity could be increased as a conse-
gquence of the three factors, an index
called ‘Efficiency Index’ has been evolv-
ed. An Efficiency Index of 100 means
that the best use is made of existing
equipment. If it is 90, it is indicative
that the present productivity is only 90

2 Ahec’le. A M Vanden, Productivity
Meazurement Review, European Produc-
ilé\'_lsy Agency, Special Number, October

oT.

per cent of that attainable under exist-
ing conditions, or in other words, the
mills can reduce the OHP by 10 per
cent. The efficiency Index is calculated

Expected OHP
Existing OHP
Expected OHP is the maximum pro-
ductivity that could be obtained under
existing conditions, and the Existing
OHP is that actually obtained.

Higher labour productivity could
however be achieved by imposing better
conditions. Better conditions have been
assessed on the basis of existing practi-
ces in mills having high productivity,
and they are:

from where the

100,

Single process Blow Rcom.
Two heads of Drawing.

Two passages of Fly Frames.
High draft in Ring Spinning, with
8" lift and a spindle speed of
11,000 rpm.

5. Standard raw material.

An index called the ‘Productivity In-
dex’ has been evolved which would en-
able mills to know their relative posi-
tion and also the extient to which pro-
ductivity could be increased after im-
posing better conditions. The index is
evaluated as under:
Improved OHP
e oup T U0
ed OHP is the OHP after imposing better
conditions, The Productivity Index
under the existing work assignment
would be 2 maximum of 100. However,
with higher work assignment or improv-
ed techniques, the Productivity Index
would be above 100. A Productivity
Index of 80 indicates that the same
quantum of preduction could have been
produced with 20 per cent less opera-
tives. If the Efficiency Index is 90 in
the above illustration, it means that the
Productivity Index could be increased.
(80 % 100)

90
a full utilization of the plant, keeping

e 00 10

where  Improv-

from £0 to = 88.9, by making

14
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the standard efficiency and good mach-
ine maintenance and from 88.9 to 100
by imposing better conditions.

A detailed survey of labour pro-
ductivity of 46 member mills of SITRA
was conducted. In each mill the Stand-
ardised OHP, Productivity Index and
Efficiency Index were estimated. The
mills were ranked according to the Pro-
ductivity Index and they formed into
nine groups, each group significantly
different from the other. The number
of mills in each group and the corres-
ponding figures of the indices are given
in Table 1,

The Productivity Index was found
to vary ‘o a considerable extent, the
seven mills in the last two groups uti-
lizing about 75 per cent more operative
hours to produce the same quantum of
production. It has been estimated that
a unit increase in OHP would approxi-
mately increase the cost of production
per 100 lbs of yarn by Re. 0.30, thereby
increasing manufacturing cost in these
mills by about Rs. 0.3 million per annum
per miill.

A comparative study of the Produc-
tivity Index and the increase attain-
able under the existing conditions in
the nine groups of mills is given in
Chart III. The Productivity for the in-
dustry as a whole has been estimated
to be 75.6 as against a maximum of 100
attainable. This means that there is
scope for increase in productivity by 32
per cent for the entire industry. Out
of this increase, 15 per cent is possible
under existing condition and the re-
maining 17 per cent by imposing better
conditions.

The relationship between Producti-
vity Index and Efficiency Index is illus-
trated in Chart IV. The two indices
are positively correlated, thereby indi-
cating that the scope for increasing pro-
ductivity under existing conditions is
greater in mills where productivity is
Iow. In other words, one of the major

causes for low productivity lies in not
making effective utilization of existing
equipment,

Comparing department-wise, it has
been estimated that productivity could
be increased by 27 per cent in Ring
Spinning and 45 per cent in the Pre-
paratory Department, Variation in Pro-
ductivity in Ring Spinning could be
mainiy accounted for by differences in
production per spindle per shift of eight
hours, the other factors being lift, num-
ber of spindles per operative etc. The
maximum variation in production in
different counts is given in Table 2.

TABLE 2

Variation in production per spindle per 8
hours in ozs.

Count Minimum Maximum 9, differ-
ence
20s 4.06 6.39 57.4
205 2.96 3.99 34.8
30s g 3.39 51.3
40s 1.60 2.38 48.8
605 0.90 .42 57.8
60s 0.70 1.07 52.9
100s 0.59 0.79 33.0

Production per spindle was found to
differ by about 50 per cent which could
be mainly accounted by wvariation in
machine condition, quality of raw mate-
rial, type of machine, speeds, machine
utilization, ete.

In preparatory department, the
difference could be explained mainly by
type of drafting in Ring Spinning, the
number of passages of Fly Frames and
Drawing and type of Blow Room. Table
3 gives the percentage of mills using
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TABLE 3

Tape of Processing in fiy Frames

Number of Mills 2

Two passages

Counts
Direct from  One passage Inter feed Roving feed  Three passage
Drawing
105 to 17s 29 42 29
18s to 26s 2 34 30 17 17
285 to 34s 17 23 23 37
36s to Hs 10 29 24 37
30s to 64s 2 17 14 36 31
80s to 1093 8 25 8 25 34
Staple fibre 48 23 & 23
various types of processes in Fly quality?” Quality, however, depends

Frames, count-wise.

In most of the counts, the conven-
tionzl type of processing was found to
be prevalent in 33 per cent of the cases.
For counts below 26s and in staple fibre,
the number of instances was found to
ke slightly less. The two passage sys-
fem was found to have been adopted in
about 50 per cent on all counts up to 80s.
Here again in coarser counts more num-
ber of mills preferred Inter feed to Rov-
ing feed. But as the count becomes
finer, a tendency to go in for Roving
feed was noticed. Very few mills pre-
ferred two passage Inter feed for counts
above 80s, One passage was found to bz
more commoh in counts below 26s and
staple fibre. In 80s — 100s range also,
25 per cent of the mills had one pro-
cess. OSpinning direct from Drawing
was very rare, but the preference here
is to go in for finer counts.

Whenever an increase in Producti-
vity is contemplated, one important
question arises: “What is its effect on

43

upon a number of factors. It is true
that high productivity can be achiev-
ed at the cost of quality. For example,
a very high doffer speed in Cards or
spindle speed in Ring Spinning can in-
crease the productivity and at the same
time lower the gquality. In practice,
however, one would expect the opposite
relationship for the simple fact that a
mill having very low productivizy would
be invariably having below standard
raw material, necessitating high tpi,
badly maintained machines, ete, It is
also not possible for a mill to attain very
high productivity without at the same
time having good quality, Studies con-
ducted by SITRA? have confirmed that
there is a positive correlation between
production and quality.

In 1956, SITRA conducted {and pub-
lished) a research survey of labour pro-

3 Sreenivasan, K., Shankaranaravanz, K.S,,
Singh, Dr. Sitaram, Quality Production and
Marketing of Yarn, SITRA Research Re-
ports, Vol. 2, No. 7, November 1957.




ductivity in cotton spinningt Here a
comparison has been made in respect of
mills, included in both the surveys.
Chart V gives the per cent difference
in productivity in the 31 mills. In 21
mills, an average increase of about 13
per cent has taken place, in four mills,
no significant difference has been found
in six mills, however, productivity has
declined by about nine per cent. The
average increase in productivity has
been estimated at about 7 per cent and
this could be attributed to :——

1. The Industry-wide Work-Load
Agreement which came into force
after the first survey.

2. Modernization and renovation
that is being gradually effected.

4 Singh, Dr. Sitaram, Labour Prodﬁ‘tivity
in Cotton Spinning, SITRA Research Re-
ports, Vol. 1, No. 2, October 1958.

TIME:

3. Servicing schemes of SITRA in
the form of quality control, pro-
ductivity surveys, testing, work-
study, ete.

As the main object of the present
survey is to explore the possibilities of
increasing productivity by making full
utilization of the existing equipment
and replacing obsolete techniques, the
effect of higher work assignment or
rationalization has not been taken into
account., However, studies conducted
by SITRAS have indicated a good scope
of increasing work assignment at 75 per
cent work-load.

If the present pace of progress is
accelerated and the work assignment is
also increased, productivity could be in-
creased by more than 100 per cent.

5 Ittyerah, G. and others, Work Assign-
ment in Coimbatore Textile Mills,
SITRA Research Reports, Vol. 4, No. 3,
September 1959,

* *
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Choice of Technology in

Industrial Planning’

JAaN TINBERGENT

CHOOSING the proper technology of

production, which is one of the
major problems involved in the estab-
lishment of a development plan for a
national economy, has to date been
dealt with either from a very general
standpeint by planning authorities or
on a purely ad hoc basis by practical
administrators or engineering experts.
The former have often paid relatively
little attention to technological con-
ditions and reguirements of particular
industries, the latter to the over-all eco-
nomic policies of the country. Very
often, neither planning authorities nor
engineering experts have seemed to be
aware that the problem of choice exists
for a large number of industrial
activities,

The problem, however, is of suffi-
cient importance to justify a systematic
approach. It arises in many industries
when a decision must he made on the
type of plant to be erected, which in-
volves a choice of the type of industrial

* Abridged from Industrialization and
Productivity, Bulletin 1, United Nations,
New York, April 1958.

¥ Mr. Jan Tinbergen, Professor of Econo-
metrics at the Netherlands School of
Economics at Rotterdam, and a former
member of the Secretariat of the League
of Nations, has served on expert commit-
tees of the United Nations, as an expert
of the United Nations Technical Assistance
Administration, as an adviser to the Inter-
national Bank of Reconstruction and
Development, and as a representative
of the Netherlands at United Nations
meetings.

process, and the appropriate combi-
nation of machinery and labour,

Much emphasis has been laid on ways
and means of increasing a country’s
resources in capital through domestic
savings, capital imports, or both. Equal
attention ought to be devoted fo the
most efficient and economic use of both
capital and labour resources. The deve-
lopment of technology—so far largely
influenced by the particular conditions
of the industrially advanced countries
of the West-—has been characterized by
the growth of capital-intensive, labour-
saving processes, in line with the evo-
lution in these countries of the relative
prices of capital and labour, which has
been favourable to such a development,
There are now good reasons to recon-
sider realistically the technological pro-
blems involved in the industrial deve-
lopment of under-developed countries
in the light of the endowment in factors
which generally prevails in these areas.
In many cases, the appropriate techno-
logies would bhe much less capital-
intensive than those in use in industrial
countries, and would result in employ-
ment of more labour. The resulting
savings in capital could be used in other
development projects and contribute to
further employment of labour.

The way in which the problem of
choice of technology has been dealt with
so far has not been very satisfactory. On
the one hand, too much weight has fre-
guently been given to the purely tech-
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nical considerations of the engineers,
whose preferences are generally for the
most up-to-date processes, regardless of
the economic considerations involved.
On the other hand, considerations of
prestige have led, in many cases, to
erection of overly ambitious plants, and
installations out of proportion to the
real needs and resources of the eco-
nomy. Excessive mechanization has
also at times been introduced in indus-
try in under-developed countries in
order to avoid “the trouble of dealing
with people”, that is, to avoid the cccur-
rence of human errors, and to lessen the
effects of labour turnover, burdensome
and irksome labour legislation, strikes,
and so on. When pushed too far, such
practices have had consequences con-
trary to the basic interests of the
national economies concerned. The
economic system should be run in the
interest of all citizens; if part of them
are excluded from the production pro-
cess, serious strains may occur in the
longer run in the political and economic
structure of the country.

It is sometimes contended thaf, in
the so-called “development sector” of
the economy (such as heavy industry),
capital-intensive methods should be
used in order to obtain a maximum rate
of output, the “surplus” unskilled
labour being employed in sectors allow-
ing for labour-intensive techniques (for
example, public works, such as con-
struction of dams, roads and railways).
Such an approach implies a somewhat
arbitrary subdivision of the economy
into sectors to which a different deve-
lopment policy is applied. It might be
argued that a better use would be made
of the countries’ resources in both capital
and labour if relatively more labour and
less capital were used in the so-called
“capital-intensive sectors” and rela-
tively more eapital in the “labour-
intensive” ones. Theoretical consi-
derations somewhat outside the scope
of this article seem to support such a
suggestion,

To be able to make a rational choice
of technology, the authorities in charge
of industrial development should be
aware of the technical possibilities that
are available; sueh information is at
present extremely scarce. Before pre-
senting a brief review of the present
state of knowledge in this field and of
some of the ways and means to improve
such knowledge, some preliminary
clarification of the underlying concepts
may be useful.

In establishing a development plan,
one has to face apart from the quanti-
tative problems involved—a qualitative
choice, namely (i) what goods to pro-
duce, now and in the future, and (ii)
how to produce them. Both questions
involve consideration of the relative
quantities of labour and capital required
for production or, to use the economic
language, of the factor proportions to
be wused. Generally speaking, any
given commodity or service can be pro-
duced in a number of ways, some of
them more capital-intensive, others
more labour-intensive, so that with a
given composition of the national pro-
duct, it is possible to vary the pro-
portions of factors used. However, the
composition of the national product
itself need not be a given magnitude;
it may also vary to some extent. Such
variation may take place—apart from
changes in exports—through changes in
domestic demand influenced by varia-
tions in relative prices. It is such a
variation in the structure of the nation-
al product and, consequently, in the
prcporticn in which the factors labour
and capital are to be demanded, that is
the object of the choice under (i) above.

As to the choice under (ii), in dis-
cussing alternative technologies the
structure of costs should be considered
from the point of view of factor use.
There are, on the one hand, labour
costs, that is, wages and salaries, and on
the other hand, capital costs. that is,
all income paid out to capital owners,
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namely interest and net rent. All costs
of production can thus be reduced to
the two factors labour and capital, the
proportions of which will depend on
the processes used in production. The
analysis should therefore cover not only
the last stage in the process of produc-
tion of given goods, bui the entire
cumulative process of production, in-
cluding all intermediary stages. For
countries which import part of their
requirements in raw materials, semi-
finished products and capital goods, an
additiona! element of cost is the
value of imports which enter the pro-
duction process. The cost schedules to
be considered will thus relate theoreti-
cally to a certain number of possible
alternative sets of cumulative pro-
duction processes expressed, for each
alternative, by the costs of labour, capi-
tal (including land) and imports.

Under each of these categories, costs
are represented by the product of prices
and quantities of the factoers used.
Since the prices of factors depend on
the aggregated quantity demanded in
the economy in relation to the available
supply, the basic technological data con-
ccrning each industry are, in the last
analysis, the relative quantities of the
factors of production. The theoretical
answer to the question of what techno-
logy to select is given by the relative
prices of labour and capital in the
country concerned. These prices mea-
sure the relative importance, for the
country, of giving up one unit of labour
and one unit of capital, respectively.
Clearly, the replacement of a unit of
capital by a unit of labour invelves a
larger real cost for a country where
labour is the relatively scarce factor;
the reverse is true for countries where
capital is the relatively scarce factor.
Thus, on the basis of these consi-
derations the former couniries will in
general be well advised to use pro-
duction combinations of higher capital
intensity, while the latter countries will
preferably make use of more labour

5
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intensive methods. The relative pro-
portions in which capital and labour
will be combined will depend on the
relative prices of these factors.

Under certain circumstances, the
relevant prices for the soluticn of this
problem will not be the market prices
of labour and capital, but what may be
called “shadow” prices. This applies,
for instance, if there is a surplus of a
given factor (for example, labour) that
cannot be used for lack of complemen-
tary resources (capital or land, for
example, or management, if one con-
siders the latter as an independent
factor). In areas with heavy disguised
unemployment, it may be appropriate
to consider that the “real” price of
labour is lower than the market wage
rate, at least as far as government pro-
jects or subsidized private projects are
concerned. In the same way, if scarce
capital resources are being rationed
(through import controls, selective
credit policy or other means}, the “real”
price of canital should be taken as
beigz higher than the market price.
Dué regard should be given also to
possible future price movements during
the lifetime cf the investment which is
being considered.

Leaving aside the technicalities
which depend on the goals of economic
policy in each country, the essence of
planning should be that all industries
taken as a whole employ as nearly as
possible the entire capital stock and the
entire labour force. To leave part of
these resources idle would result in a
waeste of resources and less than opti-
mum level of production.

Aside from considerations of over-all
policy, the planner will also have to
consider a certain number of secondary
implications, some of which are of
major importance from the point of
view of planning individual projects,

The first is the scale of production.
Generally speaking, the quantities of



labour and capital used per unit of out-
put, and hence the method to be
selected, are only in exceptional cases
a simple linear function of (that is,
directly proportional to) the quantity to
be preduced, which depends on the size
of the market., In most cases, the
relationship is more complex. Some-
times national income will be a decisive
factor in the size of the market. In
such a large and complex sector as that
of the me:al industries, it may be the
degree of specialization and standardi-
zation which will be decisive. Density
of population may be another important
factor.

A second consideration, related to
the first, is the appropriate size of plant.
Some methods of production require
large-scale plants in order to operate
efficiently; other processes may be car-
ried out efficiently in small plants. In
the first case, the consequence will be
concentration of industry in urban
centres, with its economic and socio-
logical implications in the form of
migration of workers to cities, and need
of provision of housing and other sccial
facilities. Under certain circumstances,
the resulling disadvantages may hbe of
sufficient magnitude to afiect the choice.

A third consideration concerns the
flexibility of the process. As a rule,
processes requiring little capital or
capital goods of a short life expectancy
can be more easily adjusted to changes
in demand than processes requiring
huge capital investments in fixed plant.
The dynamic nature of the anticipated
demand may thus be a factor in the
final choice, which may differ from one
based on considerations of a purely
static nature.

A fourth consideration relates to the
type of labour needed. Certain me-
chanized processes require highly skill-
ed labour; others require relatively less
skill. The choice of technology may
thus depend upon the quality of the
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available labour force and the exis-
tence of, or possibilities of establishing,
training facilities; such considerations
may again affect the choice of
technology.

A fifth consideration concerns the
guality of the product. Application of
processes involving different levels of
mechanisation may result in differences
in quality which may be tantamount to
differences in product. Thus, in metal
working industries where a high degree
of precision is generally required, there
may be a decisive reason for preferring
capital-intensive processes. However,
it differences in quality arc acceptable
and can be discounted by adequate
price differences, an optimum solution

aleng purely quantitative lines is
possible,
Little rescarch of a systematic

nature has so far been carried out on
the problems discussed in the preced-
ing paragraphs. There is probably a
wealth of material in cost studies made
by individual enterprises for specific
purposes, but few attempts have been
made to collect and present it in a form
appropriate for the purposes stated
above. A search for such material for
use in the present article has shown
that some leading centres of research in
industrial economics and industrial
costs have failed so far to give sys-
tematic attention to this problem, and
have found it difficult even to supply
illustrative data.

Two main lines of attack suggest
themselves and, in fact, are being
applied in a few research institutions.
The first is a “macro-economic”
eppreach using available statistical
data which have generally been col-
lected for purposes other than those
under discussion. Essentially, the data
arc averages for industries or groups of
enterprises in different countries, for
cifferent time periods, different forms
of industrial organisation, and other



differing characteristics. Comparisons
have been made of the amount of capi-
tal per worker in the cotton industry in
various countries, for various periods
and, in a country like India, for mills
and cottage type of production. The
figures—some of which have been col-
lected by the Division for Balanced In-
ternational Growth, of the Netherlands
Economic Institute—show, as a rule,
marked differences between high-
income and low-income countries, Simi-
larly mcst historical series show a well-
defined increase over time in capital per
employee, for the same industry. The
usefulness of such figures for planning
purposes is, however, very restricted.
At best they would give an indication
of the orders of magnitude involved.

The other method, which appears to
be the only promising one, is the
“micro-economic”  approach. This
method consists in acquiring precise
information, largely of a technclogical
nature, on the alternative processes
available, on an industry by industry
basis. The relevant information will be
collected for planning purposes or for
narrowly related objectives and will be
adapted entirely to these ends.

The following example illustrates
this method. A report of the United
States Department of Agriculture des-
cribes six methods of materials handl-
ing, designated respectively by A, B, C,
D, E and F, and gives the labour and
equipment costs corresponding to each
technique.

Cost (in dollars) of
loading one ton
Labour Equipment

Method

fiiﬁ-‘hﬁ ] _p-;latfomnriitrrucks
and dead skids for assem-
bling and belt conveyors

for loading 1.74 0.44
B. Two-wheel hand trucks,

semi-live skids and jacks

for assembly, belt con-

veyors for loading 1.46 0.12

C. Semi-live skids and jacks
for assembly and elevat-
ing and horizontal belt
conveyors for loading  2.02

D. Fork-lift trucks and pal-
lets for assembly, belt
conveyors for loading

E. Four-wheel hand trucks,
fork-lift trucks and pal-
lets for assembly, gravity
conveyors and manual
handling for loading 2.13

F. Four-wheel hand trucks
for both assembly and
loading 141

0.18

119 031

0.14

0.02

Paradoxically, some of the methods
require not only more capital but also
more labour than others. Thus, methods
A, B, C and E require both more labour
and more capital than method ¥, while
A also requires more of both than D.
Clearly, the implication is that, at any
price of labour and capital, A, B, C and
E will be more expensive than F; and
D will always be cheaper than A.

A similar micro-economic study on
factor proportions with a view to ex-
ploring possibilities of capital saving
has been undertaken recently by the
Netherlands Econcmic Institute and the
Training and Research Foundation. In
the report, data are presented on two
alternative methods of metal surfacing:
by hand file and by electrically-driven,
hand guided grinding tool. Cost fune-
tions were derived for the two methods
with given wage and interest rates. As-
suming constant costs per unit of out-
put, both cost functions can be represen-
ted as straight lines with different gra-
dients; the intersection point of the two
lines gives the “break-even point,” that
is, the point of equal total costs for the
two techniques. For given wages and
interest rates this point depends on the
volume of output, that is, the number
of cubic centimetres filed off. =~ With
lower wage and higher interest rates,



the break-even point occurs at higher
output. The labour-intensive technique
is the cheapest for any output with
wage rates equal to, or less than 0.14
guilder per hour; for wage rates above
0.50 guilder per hour, the break-even
points occur at very low levels of out-
put.

A second case study made by the
same Institute concerns the manufac-
turing of certain machine parts by three
alternative techniques involving use of
three types of lathes: an engine lathe
(1), a turret lathe (II) and an automatic
lathe (III). The machine parts are three
simple workpieces machined out of bar
steel, and produced in fixed proportions
to each other. With the help of time
data and other data obtained in manu-
facturing the parts on lathes I, IT and
111, cost functions for each method were
derived. A complication had to be in-
troduced in this case—use of the maxi-
mum capacity concept. The least-cost
combinations of lathes were determined
for each level of output for two cases:
A, a wage rate of 1.50 guilder per hour
and an interest rate of 4 per cent per
vear; B, a wage rate of 0.05 guilder per
hour and an interest rate of 15 per cent
per year,

Two factors are particularly impor-
tant for the economic choice of lathes:
(1) the number of types of different ma-
chine parts; (ii) the desired number of
machine parts of each type, per year
(production run). With a small produc-
tion run, a general-purpose lathe (lathe
I) will be cheaper as compared with a
special-purpose machine. With a large
preduction run, special-purpose equip-
ment (lathes IT and IIT} will have lower
production costs.

A third study has been conducted re-
cently by the Netherlands Economic
Institute in the wood industries. More
than twenty-five factories manufactur-
ing window frames, wooden parguet

flooring and furniture were visited, and
time data were collected. In these in-
dustries, the alternative techniques can
be divided into three broad categories,
according to the use of single-purpose,
multi-purpose or special-purpose equip-
ment. While the data obtained are still
being analysed with a view to deter-
mining the factors influencing the
choice of equipment, a preliminary
conclusion may already be given: the
production run is here also a pre-
dominant factor in determining this
choice. In small-scale factories where
short production runs prevail, use of
multi-purpose equipment can lead to
considerable saving in capital. This is
particularly the case in the furniture in-
dustry, which is characterized all over
the world by its small scale of operation.

Finally, a case study made by the
Eastman Kodak company on costs in
materials handling may be mentioned.
The study gives figures on annual
labour costs and required capital invest-
ment for three different methods of
shipping the company's products, based
cn an analysis of cost data.

According to these and other figures
given in the study, the combined use of
tractor train and dragline conveyor is
the cheapest method of operation under
labour and capital cost conditions pre-
vailing in the United States. This con-
clusion does not necessarily apply under
conditions of lower wage or higher in-
terest rates, or both.

Since it can hardly be expected that
planning activities should wait until all
the relevant material has been collec-
ted and analysed, it appears useful,
even at this early stage, to summarize
the evidence available. While the result-
ing picture is uncertain and incomplete,
it may still be of some practical value
for planning purposes.

The available evidence of macro-eco-
nomic nature shows that the average
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volume of capital per employee is con-
sistently higher in industrial operations
in the developed countries than in
under-developed ones. This would
strongly suggest that there are many
industrial processes allowing for alter-
native methods of production of vary-
ing capital intensity. Yet technicians
frequently appear to think that many
processes present no flexibility what-
ever in that sense and recommend that
methods involving the same capital in-
tensity be applied in countries with very
different factor endowments. In sup-
port of this contention, it is often point-
ed cut that there is not much difference
between processes applied in large-scale
plants whether in countries with deve-
loped economies or in under-developed
ones.

It is to be observed, however, that
the operation of many industrial pro-
cesses involves a certain number of sub-
sidiary activities in addition to the pro-
duction process proper, such as mate-
rials handling (“interral transporta-
tion™), packaging, shipping and admi-
nistrative activities. Such operations
can be undertaken by way of a wide
variety of metheds, ranging from very
labour-intensive to highly capital-inten-
sive. It is a common experience of those
who have visited plants and offices in
under-developed countries to discover
that there are, in comparison with deve-
leped countries, much larger numbers of
people engaged and not always conti-
nuocusly—in transporting materials, do-
cuments or messages. It is often this
“surplus” manpower rather than labour
engaged in production proper that
accounts for the higher labour-product
ratio cbhserved there, As is well known,
some of these activities, in particular
materials handling and administrative
operations, have undergone during the
last decades a process of extensive me-
chanization in mest industrial countries,
though even there it has not been by
any means a general development. Such

changes were justified by the rise in
wage levels, even though examples may
be given where, on closer examination,
mechanized devices did not appear to
result in lower costs; this was so, in par-
ticular, where the scale of cperations
was not sufficiently large or the opera-
tions not sufficiently uniform.

There are a few other activities, not
typically industrial, where large diver-
gencies in capital intensity appear to
prevail.  Transportation, taking the
term in its widest sense, is cne of them.
Between the use of head baskets by
Chinese or Indian workers and use of
heavy trucks, there is a wide range of
intermediary methods and combinations
of methods involving use of numerous
tvpes of light or of heavier vehicles,
moved by hand or drawn by animals,
cr by mechanical power. Even a rail-
way system may be operated in widely
different ways, as is shown by a statis-
tical comparison of the operation of
American and Indian railways. Here
again, it is probably in the auxiliary
operations such as loading and unload-
ing, passenger service and administra-
tion, that the greatest variations in capi-
tal intensity can be found.

Another area of widely varying alter-
native production processes is to be
found in the complex activities related
to construction, including house, office
and faclory building as well as cons-
truction of roads and dams. Especially
where moving of large volumes of earth
is involved the methods used vary from
exiremely labour-intensive to extreme-
ly capital-intensive,

There seem to be, however, possibi-
lities of applyving methods of varying
capital intensity also in manufacturing
industries, where highly mechanized
processes are the usual practice. The
textile industry is a well-known exam-
ple in this respect. Foundry work is an-
other field where a study of alternative



technigues would appear to yield inter-
esting results.

For purposes of general planning, it
is of interest to ascertain whether a set
of general principles which would be of
relevance to the problem of choice of
technology could be derived.  Such
principles might alse provide some guid-
ance for developing new trends in the
design of machinery so as to lead fto
possible savings in capital resources.
One principle which is of interest for
the latter purpose seems to have been
brought out clearly in the study by
David Granick of the machine tool in-
dustry in the Union of Soviet Socialist
Republics, namely the principle of spe-
cialization.  Specialization generally
leads, particularly in metal-working, to
an increase in idle capacity of machine
tools, since even the best planning may
not always bring about capacity cpera-
tion. In countries with short labour
supply and high wages, it is the workers’
time that should be continuously occu-
pied, whereas in countries with capital
scarcity it is equipment that should be
utilized to the utmost. Thus, use of
specialized machinery will be more in-
dicated in the former countries, while
use of multi-purpose tools would be pre-
ferable in the latter.

Among other general principles of
this type which may provide guidance
to planning authorities, one relates to
the question of optimum speed of ope-
ration. High-speed machinery is usual-
ly relatively more expensive to acquire
and to operate (for instance because of
high consumption of fuel and oil) per
unit of product. In low wages and high
capital cost countries, it may be prefe-
rable to operate at lower speeds—this
independently of whether workers in
these countries are sufficiently trained
to operate highspeed machines.

Another tentative principle is that
more attention should be given to re-

3

7

pair. On the one hand, repair is a labour-
intensive activity, on the other hand,
it is a capital-saving operation. It is a
well-known fact that, in the group of
developed countries, repair as a signi-
ficant industrial activity is concentrat-
ed in countries with relatively low
wages. There is, for instance, a well-
developed industry in the Netherlands
engaged in repairing British, Scandina-
vian and United States ships.

The subject discussed here is impor-
tant enough to warrant further research.
As already mentioned, research based
on a macro-economic approach does not
seem promising and, therefore, future
research will have to be concentrated
on specific industry studies and in parti-
cular on existing methods of produetion.
This is an extremely broad field, and
the question arises as to how best to
use the available resources. There are
a great number of elementary processes
to be studied, and a systematic analysis
of all of them would be an overwhelm-
ing task. To cope with i, it would be
necessary first of all to evolve certain
general principles to guide further re-
search in a systematic way. It would
thus seem useful to start with a few
random explorations from which some
inductive generalizations might be deri-
ved. Some general principles have al-
ready been formulated, mainly those re-
lating to specialization and speed of ope-
ration, discussed above.

The method of research may be for-
mulated as follows: The available al-
ternative methods for producing a num-
ber of well-defined goods are to be des-
cribed in terms of the required quanti-
ties of labour and capital. It will then
be attempted, by appropriate grouping
according to certain principles, to elicit
the underlying factors which determine
possibilities of substitution,

The description of the processes
should satisfy a number of require-



ments. In addition to location and time
of observation, the data should cover,
among other things: (i) the nature of
the product, including quality; (ii) out-
put per unit of time; (iii) types and
amounts of labour involved; (iv) quan-
tity of capital used, including method
of wvaluation; this should be given, if
possible, by type of equipment; (v) de-
preciation allowances; and (vi) other
input. Data should be collected for dif-
ferent levels of output in order to esti-
mate fixed and proporticnal costs.

Promising sources of information are
likely to be those agencies and enter-
prises which, by nature of their opera-
tions, have collected comparable data on
a variety of processes. Individual enter-
prises often have to engage in compara-
tive studies of different methods of pro-
duction before making a choice. Itisto
be expected, however, that in a number
of cases choices are based on superficial
considerations, so that material of this
kind may not always be relevant; enter-
prises may also hesitate to give
out information, unless it refers to out-
dated case histories.

A more promising source may be
enterprises which have many foreign
subsidiaries or enterprises working with
a large number of small subcontracting
independent firms. Several of the large
concerns in the field of electrical engi-
neering may have such information
available; a number of them have spe-
cial units dealing with subcontracting
plants and are equipped to fest, com-

pare and improve the methods of pro-
duction used.

Consulting firms in the engineering
and accounting fields comprise another
source to be explored. Their activities
bring them in close contact with indus-
try and involve investigation of cost and
production data; their advice is also in
many cases based on comparisons of al-
ternative techniques of production. Cri-
tical examination of production pro-
cesses in industry is also frequently
made in the numerous tariff investiga-
tions of the United States Tariff Com-
mission and similar agencies elsewhere.

In addition to the description and
analysis of exising production processes,
another line of rescarch might be fol-
lowed. As already observed, technical
development has so far been largely
inspired by the needs of the industrially
developed countries and, as is well
known, has been, on the whole, “neu-
tral” as regards aggregate capital inten-
sity: the effect of labour-saving devices
developed in response to rising costs of
labour has been offset by the develop-
ment of new products and services, part-
ly as a consequence of higher standards
of living. The huge capital needs im-
plied in the industrialization of under-
developed countries should provide an
incentive for technicians, industrialists
and governments in these countries to
reorient technological research with a
view to meeting the requirements of
their economies and in particular their
need for saving capital.

Economy does not consist in saving
coal, but in using the time whilst it

burns.

Ralph Waldo Emerson
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EXPERIMENTS IN PRODUCTIVITY
(NPC Announcement 1)

On page 18 of this Journal, an article appears on Experiments in
Productivity, indicating substantial achievements accomplished through
Methods Study in a major aluminium concern in this country. It is pro-
posed to publish such Case Studies, as may become available, in the pages
of this Journal. The National Productivity Council hereby invites indus-
trialists, management consultants and others interested to furnish informa-
tion to NPC regarding successful introduction of produectivity techniques
in the fields of industrial management, engineering. labour relations,
methods study, incentive schemes, quality control, materials handling, plant
layout and the like. Our Regional Directorates at Calcutta, Kanpur,
Bombay, Bangalore and Madras are in a position to advise regarding
the manner in which these case studies may be presented. Broadly
the procedure is that conditions obtaining prior to the introduction
of productivity technigues are detailed with a view to highlight the pro-
ductivity increases achieved through methods study. It is optional for
persons and institutions, submitting such case studies, to decide whether
NPC may publish them in this Journal or otherwise. The use to which
such information wiil be put will depend entirely upon the wishes of con-
cerned parties. The idea is to set in motion a sort of cumulative chain
of causation by wh'eh knowledge of productivity techniques at one place
leads to general advances in productivity by which the whole community
benefits.

Technical Digest
(NPC Announcement 2)

The National Productivity Council has received a lot of excellent
technical material on subjects detailed below, which it would like to share
with editors of technical and industrial journals. Mostly it is mate-
rial from publications giving an account of outstanding American
and European technological and industrial developments. It is mostly
of a copyright nature but the National Productivity Couneil has arranged
that it could be published once in India. The select material is at the
moment available on technical developments in the following lines: Cera-
mics; Chemicals Equipment and Supplies; Electric Equipment and Supplies;
Focd and Food Products; General Industrial; Heating, Piping, Air-Condi-
tioning and Refrigeration; Lumber and Wood Products; Management;
Materials Handling; Paper and Paper Products; Plastics; Rubber and
Rubber Products: Structural Engineering; Transportation ete.
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