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Role of Productivity
in
Economic Growth

NN Wanchoo®

Improved Prodactivity is very important, even crucial, for economic growth. Since
economic growth is accelerated by the best use of resources and since productivity advances also
depend upon the optimisation of resources, obviously, there is a direct link between productivity and
economic growth. Productivity is not merely the ontput per worker or the productivity of labour
alone. There may he productivity of capital also. Productivity can also be improved by better
technology, by better management, by more efficient use of raw materials, by avoidance of wastes
and a number of other factors.

ROM time to ume certain words become Now. while improved productivity is cer-
fashionable in  current Usage and it tainly very important, GVeil crucial. for economic
is probably true to sa¥ that the more growth, let us not equate 1t with economic
fashionable a word becomes, the more it is growth itself. Such growth may depend
misused and the hazier become its connotations. upon the availability of natural resources,
Everyone starts 10 use the fashionable word It may be seriously influenced by the availability
or expression without clearly visualising what —or otherwise of foreign a2id: natural and other
exactly the favoured word connates, Fashion-  disasters. €.2.. wars may give 1t a serious set-
ableness. therefore. becomes a means of conceal- back; the terms of trade may affect it seriously,
ing precision of meaning and thought, [ am but none of these factors need affect producti-
inclined  to  consider that —productivity”  vity. Since economic growth is accelerated by
is one such word in modern times. Is it surpris- the best use of resources and since productivity
ing, therefore. that i1 common parlance very — advances also depend upon ithe optimisation
often “productivity“ is confused with ‘‘pro- of resources, obviously there is a direct link
duction” and sometimes productivity and eco- between productivity and economic growth, even
nomic growth are treated as synonymous. though the two are by no means SYIONymous.

One may safely affirm, however, that growth

< Chairman, National Productivity Council, New Delhi. can be frustrated by disregard of productmty.

+ Talk delivered under the joint auspices of the Lo : :
Y njab. Untersity Department N Commerce and An indirect confirmation of the close link

Business Management and the Management Asso-  Detween productivity and 'econon}ic growth
ciation, Chandigarh om 12th November 1971 is provided by certain statistics. If in a some-
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what crude or rough and ready manner we
regard the Gross National Product of a country
divided by its total population as a measure
of its productivity, then it has been found
by a study of the statistics that those countries
which  have a high productivity rate have
also a high rate of economic growth and
certain other countries with a Jow product;-
vity rate have shown a low rate of economic
growth, This connection between productivity
and economic growth cannot be accidental.

Productivity : Relationship Between Inputs and
Qutputs

Strictly, productivity is a refationship between
inputs and outputs. The inputs may be of va-
rious kinds: land, labour, capital, etc. If with
a given set of inputs, bya more efficient use of
them you can produce more, ie. your out-
put increases, then your productivity improves,
Productivity also improves if with a refatively
smaller addition of inputs you get a proportion-
ately larger output. Iz is this refationship be-
tween inputs and outputs which determines
productivity. 1 would like to emphasise that
inputs may be of different kinds—there can be
inputs of labour, of capital. of plant and
machinery, of technology, etc. Productivity
is not merely the output per worker or the
productivity of labour alone. There is such
thing as the productivity of capital also—what
we call the capital-output ratio. In agriculture,
output per unit of land is a useful way
of measuring the efficiency of land use. Then,
too, productivity can be improved by betir
technology, by better management, by the more
efficient use of raw materials, by the avoidance
of waste and a multitude of other factors.

What is really important in improvement
of productivity is that the total cost per unit
of output should be reduced to the minimum
and not merely the labour cost. In fact, it
is not only conceivable but has sometimes
actually  happened that while labour pro-
ductivity has improved, total productivity has
gone down, as measured by tI}e total cost
perunit of output. Therefore, while discussing
the role of productivity in economic growth,
one should always bear in mind total productivity
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rather  than labour productivity alone. Il
15 hardly necessary 1o labour the point that
all improvements in productivity are not the
result of the efforts of workers alone, Pro-
ductivity can be improved by the judicious
injection of capital, by the adoption of mproved
technology and by better management per-
formance.

Having said all this. 1 would point out
that popular beliefs, even popular fallacies
and superstitions, have often a remarkably
solid foundation in facts. If we often confuse
labour productivity with total productivity,
that is sureiy because ultimately it is the human
factors which govern and organise all other
factors. Capital and technology, by themselves,
cannot produce goods. It is some human
agency which has to organise, control and uti-
lise the plant and machinery or the raw materi-
als or the better technology. I[n this sense,
the human factor has a primacy over the other
factors and. therefore, in the Jast resort, it
is human factors in an enterprise, viz., the
management and the workers, who are at the
root of the most efficient utlisaticn of ail other
factors of production.

Role of NPC

It was after the last World War that con-
siderable attention began to be paid to produ-
ctivity by the  war-shattered economies of
Europe. A European Productivity Agency
came into existence after the war as a con-
crete manifestation of the importance of produ-
ctivity and, later, in Japan, a Productivity Coun-
cil was set upin 1953 In India teo, following
a study of Japanese practices, the National
Productivity Council was set up in 1938, sup-
ported by six Regional Directorates and about
45 local Productivity Councils. Many Asian
and other countries have established their
Productivity Councils in the last 15 vears. The
Natioral Productivity Council of India covers
training programmes, promotional work, con-
sultancy services, productivity research and or-
ganisation of study teams and tours. To
provide a forum for exchange of information
and experience, an Asian Productivity Organi-
sation with headquarters in Tokyo, Japan,
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was sct up in 1961. 1 mention these develop-
ments to highlight the importance attached to
the concept of productivity advance during
the fast 15 vears or more.

[ should add that productivity is not some-
thing with which the National Productivity
Council or the Local Productivity Councils
or only specialists are concerned. It Is nota
matter of evolution of work-norms. procedures.
time and motion studies and incentive systems
alone. These are unboubtedly of significance
in the drive for improved productivity and
ought to be attended to. They are. however.
the mechanics or only some of the mechanics
of improved productivity. but not at the heart
of it. The heart of the matter lies in the pro-
per motivation of the human factors of produ-
ction, viz.. labour and management and trade

unions. Productivity is also a matter of atti-
tudes. Thus Professor Gunnar Myrdal in
his well-known book, the “Asian Dramna”

says that it is not so much the deficiencies in
the supply of capital as the attitudes to work
and institutions that keep the underdeveloped
countries poor and retard their progress. The
utmost attention has, therefore. 1o be given
to the improvement of the quality of the
human material and ils proper motivation—
whether managers, trade unionists or workers.
We have the famous vicious circle operating
here. If you have low productivity. —you
have low incomes and low standards of living:
these in turn generate low standards of health
and education. which are bound to result in
fow productivity. The problem of productivity
has. therefore. lo be attacked on a broad front
by improving the quality of the human
material and its attitudes. This has to be done
by raising the improvment of productivity to
the level of a national purpose, and not leave
it as a concern of the specialists alone.

Primacy of Human Factors

The spectacular successes of West Germany
and Japan in the post-war period are a striking
demonstration of the importance of the human
material in the rebuilding of a national econo-
my and growth. [Uis true that these countries
were assisted by massive injections of foreign
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While investment of capital
and plant and machinery is
needed for growth, it is even
more important to invest In the

human material.

aid. but it 1s essentially their reservoir of trained
and skilled human material. both managerial
and workers. with necessary discipline and co-
operation. that brought about such a striking
transformation in their post-war economies
in so short a time.  While mvestment of capital
and plant and machinery is needed for growth,
il is even more important to invest in the human
malterial. )

But hwman beings in any country do not
live in a vacuum. They live in a particular
social. economic. political and cultural environ-
ment. The framework provided by this environ-
ment. the institutions in which labour works.
all colour their attitudes to this question of
productivity and economic growth. Thus. for
improvements in agricultural productivity. an
appropriate system of land tenure and owner-
ship is necessary to give the farmer a sufficient
stake in increased production. Management it-
self has a very important responsibility. for the
quality of the leadership provided by them and
their attitudes to their work-force can make a
world of difference to the response and co-
operation they can evoke. The quality of edu-
cation of both the workers and the managers is
also of considerable significance. While many
of the weaknesses will take time to overcomc
and can be overcome only by a determined and
purposeful effort, as a part of a larger longer-
term national plan. let us see what can be done
in the shorter term.

Need for Efficient Management

~ln the shorter term. the crux of the matter
lics in (a) improving the quality of management
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The crux of the matter lies in
improving the quality of manage-
ment and improving the motivation
of workers so as to enlist their
Jull cooperation in the drive for
productivity.

and (b} improving the motivation of workers,
50 as to enhist their full co-operation in the drive
for higher productivity. Se¢ far as manage-
ment is concerned. normally one may expect
that they would be interested in improved pro-
ductivity since such improvement would assure
them higher profits. But this assumption is
not enough. Modern  industrial establish-
ments have become so large and complex that
management can ne longer succeed by hit or
miss methods. Tt has indeed become a science
or an art which has to be learnt and can be
taught. The manager can be taught good
metheds of inventory contrel and personnel
management. Above all he has to provide
enlightened leadership to his work-force and
has himself to display a co-operative and sym-
pathetic attitude to his labour force. Courses
can be devised to teach managers all the ele-
ments of good management and to motivate
them in the right way in the complex and difficuit
social conditions in which they function today.
The teaching of the art and science of good
management, whether in a University, college.
or a specialised institution and whether by way
of Seminars or Symposia is, therefore, an jm.

portant part of the drive for improved produc-
tivity.

Motivation of Workers

But even more important is the proper
motivation of the workers and the trade union-
1sts. The worker has to bec motivated to
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work harder and to co-operate fully in the drive
for improved productivity. Good industrial
relations, therefore, constitute the heart of the
problem. How is the workers™ co-operation
to be enlisted? Apart from providing good
working conditions. proper grievance proce-
dures, appropriazte human relations, for all of
which a good manager should be responsible.
in the present climate of industrial unrest in this
country, the whole-hearted co-operation of the
workers will not be available unless they are
given a powerful economic motivation. The
workers have to be made tc appreciate that im-
proved productivity will mean not only larger
gains for their emplovers but aiso greater social
Jjustice for them and an improvement in their
own lot. In other words, the fruits of pro-
ductivity advances must be shared equitably
between the workers and the employers.  With-
out this [ cannot see any serious prospect of
labour-management cooperation in this country
with a view to improving national productivity.

Sharing Gains of Productivity

For some years past now. the National
Productivity Councit has been trying to bring
the workers’ representatives and employers to
agree to some common national formula for
sharing the gains of productivity. Qur efforts

have not succeeded so far. In fact. we
ourselves  doubt now whether_ a universal
formula  of general application can be

evolved in this difficult field.  We are, therefore,
working on a somewhat different idea of having.
four ar five models to fit varying conditions
which, if acceptable to both workers and
employers. could be recommended for adoption
to individual enterprises to facilitate the
conclusion of negotiated agreements in individual
cases.  Acceptance of even such models would,
I feel. represent a significant advance. The
cesential prerequisite. however, is a change in
attitudes on both sides. [ have more than once
impressed on my emplover friends that it is
futile to argue about how the larger cake is to be
divided if in the absence of an agreement on the
scheme of division, there is In fact no larger
cake. T am. therefore, convinced that it is in
the enlightened interest of the employers them-
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selves that they sheuld approach this question
in a spirit ol generosily.

While on this question of sharing the gains of
improved productivity. T would like to add that
basides the emplover and the worker. there Is
a third party 1o the division. viz.. the rost of
the community, Tt is surzly propzr that seme
benefit should wlse accrug to the community,
cither by way of a reduction in prices or hy
way of an accretion to the national exchequer.
which can be usad for the general weal. [f
the entire gains of improved productivity m an
industry or an undertaking uare appropriated
by the employers and workers of that industry
ot undertaking. then whilz a limited section of
the community benefits. the rest of the com-
manity derives no advantage from the increase
in national productivity. It is obvious. thare-
fore, that real wages of workers in any industry
should rise at a raie slightly lower than the
increased productivity of that industry. so thal
the community as a whols may alse prosper.

This subject of sharing the gains of produc-
tevity is often bedevilled by argumsnts regarding
the contribution of the various factors of pro-
duction in such improvement. Measurament
of the effect of vanious factors in increased pro-
ductivity is a highly complex subject and shar-
ing ithe gains of productivity should not be made
a statistical exercise of determining the respec-
tive shares of capital. labour or technelogy.
Sharing the gains of productivity has 1o be
teeated as o philosophy of better industrial
refations rather than o mathematical division.

- Positive Role of Trade Uniens

In [ndian conditions, thz attitude of trade
unions has a powerful influence on the produc-
tivity drive.  Whilz soms trads wuons have
unreservedly given their support o this concept.
others obviously havs definits  reservations.
The problent is complicated by the cxistenc: of
numerous trade umons of ditferent political
persuasions and philosophizs in the sam: unit
or in the same industry. In such a situation. a
rivalry develops between the various unions to
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Sharing the gains of productivity

has to be treated as a

philosophy of better industrial
relations rather thun a

mathematical division.

enlist the support of the workers by making
higher and higher demands on the manage-
ment. Il is obvious. therefore, that in our condi-
tions of work and living, not only have we to
educate and motivate the managers and the
workers, but we must also seek the support of
the trade unions of different persuasions by pro-
viding proper courses for trade union workers
und leaders. We in the National Productivity
Council are trying to do this in our own limited
way. but this is an important field for a national
endravour.

Luiportance of Small Scale Industries

I come now to another powerful element in
the Indian situation which must greatly influence
our approach as well as the approach of labour
and trade unionists to this question of higher

productivity and cconomic growth. I refer
to the question of growing unemployment
whiclhh represents a  mwost serious problem

for the Indian planner. We have no shortage
ol manpower, though we have a serious shortage
of capital.  Now in economic terms it is essen-
tial for us to maximise the use of our scarcest
resources and we can afford to be little more
liberal in our use of the manpower resource.
This means that what is most suitable for many
Wastern economies which have serious shortage
of manpewer, but are comparatively well-off
for capital is by ne means the most suitable
method for us. Thus large. capital-intensive.
fully automated units which nmay be ideal in
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Weszern conditions are by no means the most
approprizte for us. Hence, the importance
given in India 10 small-scale industry, the em-
ploymzant potential of which per unit of capital
emploved 1s larger than for bigger units. Hence,
also the ssarch for what is called “Intermediate
Technology™. viz.., technology which while
being modern does not go to that degree of auto-
mation, or capital-intensiveness as wouid seri-
ously affect i1ts employment potential. Hence,
also the opposition of Indian labour to the idea
of automation. All this deoes not mean that
we should be content with inefficient methods
of production, that we should forego the econe-
mies and efficiencies of large-scale production.
but it does mean that in any given instance we
must not uncritically acezpt methods und scale
of production which may have been found to
be the most efficient in the West in the totality
of circumstances prevailing there.

It is not surprising that in the Indiun context
autemation is a bugbear to [abour, for they sce
in it a'denial or lessening of employment oppor-
tunities. Labour sometimes sees i conflict bet-
ween employment and higher productivity.
While higher productivity. by providing for in-
creased econonuc  growth, in tfie fong run leads
to more employment. the question that labour
often asks is *what happens in the short run”
In the long run we are all dead. It is not much
use telling labour that in a matter of four 1o
five years or mere, improved productivity will
ead to higher employment by way of accelera-
ted economic growth (as has bzen the experi-
ence ol all developad countries). if meanwhile
unemployment increases, Most  productivily
schemes in India, thercfore, must procced on the
basis that there will be no retrenchment; which
means that our aim must be not to produce the
samz amount of goods with the employrnent
of a smaller number of men. but rather the aim
should be 10 produce a much larger amount of
goods with the employment of the same force.
Or, 1If we are going 10 cmploy immediately a
smaller work force, alternative gamful and use-
ful employment must be found for the rest.
Thus it is abundantly clear that techniques and
methods which are mest effective abroad have
to be meodified for adoption in this country to
st our conditions.

IN ECONOMIC GROWTH

Diversified Production

India started off planned economic develop-
ment with a low capital base and poor infra-
structure, hardly 20 years ago. She had, how-
¢ver, a long tradition of intellectual and scho-
lastic excellence, and practical skills in a number
of production processes. Her continental eco-
nomy now provides developmental experiences
in a wide variety of lines, and on a very exten-
sive front, for ncarly five hundred million
people under most challenging conditions.
Except for certain jute and textile products and
a limited quantity of iron and steel. by and large
most of the requirements of manufactured
goods irrespective of whether these were boot
pelish. baby foods. or bicycles were imported
from abroad only 20 years ago. Today almost
the entire range of the consumer goods of our
people are produced within the country, and the
number of registered factorics 15 more than
eight times of what it was in 1948, In the
overall picture. in some areas our SUCCEssCs
have been beyvond our cxpectations. in some
areas just modest, and in some well below our
expectations.  India’s size. the pressure of popu-
lation on the land. the socio-economic condi-
tions that she has inherited from the past, the
low capital buse of her cconomy. the lack of
requisite infra-structure with which she started
her economic planning. and above all the poor
state of her agriculture and its dependence on
rainfall must be kept ir view in understanding
our achievements and failures aflter indepen-
dence.

Modernisation of Agriculture

[t is not possible here to give an account of
all our experiences. Rather than narrating our
successes. 1 would like to give an instance of
what was till recently a major inadequacy in
our developmental activities. though 1t is so
no longer. This happens to be agriculture.
Insufficient emphasis on agricuitural extension.
and what is even more important. agricultural
productivity has been a weakness not only in
India but in several other developing countries,
Admittedly, modernising agriculture requires a
good deal of industrizl inputs which meant a
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reasonable degree of industrial progress.  Still,
as we look back now over the last two decades.
it appears that perhaps mach more headway
could have been made in the agricultural work
through greater emphasis on irrigation. superior
quality seeds and improved  agriculiure
methods. without requiring heavy industrial in-
puts, Side by side. greaer allocation of resources
could have been made to promote those indus-
{vies which provided the requisite modern inputs
for industrialising agriculture.

In India, the green revolution is now taking
place and agriculiure is being mdustrialised or,
at any rate, making reasonable headway towards
industrialisation. Agriculture. far from being
the least productive sector. in fact provides not
only the maximum scope for productivity rise
but also indirect growth benefits in the way of
enhancing real wages and expanding the national
market.

Two Stages of Fconomic Development

Tt would be relevant to recall herc Dr
Nichoias Kaldor's two stages in the process of
cconomic development of a country, According
to Kaldor's thesis, in the first stage, profit is
caleulated as the surplus. after providing for the
subsistence level wages for the working popu-
lation. In the second stage. when as a result
of economic development. the real wages go
well above the subsistence level, then profit
as per plan is first deducted. and the balance is
declared as a surplus to be distributed as wages,
which incorporates incentives along with it.
Dr Kaldor is perhaps thinking a little ahead of
his time, but the importance of providing a
minimum subsistence level wage to the workers
as an essential prerequisite for development
can hardly be exaggerated. In fact, it is not
merely the social ethics of a welfarc state that
would justify this, but also the very compul-
sions of the economy for sustaining a steady
growth rate. If a worker does not have enough
to eat, does not have elementary education,
shelter. medical facilities, it is futile to talk
about productivity rises to him, as the absence
of the facilities T have mentioned would inevi-
tably give rise to such frustrations and discon-
tent, generating negative multiplier effects and
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damaging the economy to such an extent that it
would make stable social and economic deve-
lopment very difficult indeed. If we accept
Kaldor's thesis of subsistence level wages as
the essential foundation for economic growth in
the developing countries, then this naturally
lends extra emphasis to agricultural develop-
ment. as most items of subsistence In the deve-
loping countries emanate from this primary
sector.

The objective of my talk has been to make
a critical self-appraisal of a major area of our
cconomic devslopment. The National Producti-
vity Council, for want of rcsources, has not
been able to make any headway in the field of
Agricultural Productivity. But the Local Pro-
ductivity Councils and the National Productivily
Council should certainly become dynamic
centres of activily in providing realistic produeti-
vity services of practical value in agro-based
industries, storage, marketing, transportation
and distribution of agricultural products.

Emphasis on Quality

There are many other aspects of producti-
vity to which one could refer. For instance,
we need greater awareness throughout industry
for quality control. Productivity does not
mean the larger production of goods of any
quality. Then there is the importance of tech-
nology, particularly of borrowed technology.
Poor productivity also results from a lack of
trained manpower and improvements in pro-
ductivity can often be brought about by the
avoidance of waste and by the better use of plant
and machinery, which are more within the
sphere of the managers than of the workers.
However, [ hope I have said enough to empha-
sise the role of improved productivity in accele-
rating economic growth and in particular that
the heart of the problem lies in improving the
quality and motivation of the human factor.
Special techniques for the improvement of pro-
ductivity can be taught with comparative ease.
bul bringing about a change in attitudes 1s a
more difficult business, in which leaders of all
sections of the community must play their part.
It should, in fact, be a national goal. |




Role of Inventions
in the
Perspective of Development

NJF Kamath*

Economic development in the world of today is characterised by an ever-accelerating growth
of sclence and technology,which play a decisive and dominant role in increasing agricultural and indus-

trial production.

Ag we go along the road towards industrialisation it is imperative that we develop

the ability to solve our technological problems and keep constantly improving and innovating the tech-

nology we have found necessary to horrow.

‘Lo this end. it is necessary to have sufficient number of

people who can absorb, adopt and apply the knowledge and techniques they have acquired. Besides
developing the habit of applying scientific and technological know-how, it is necessary to create

through appropriate incentives necessary stimulus to the development of indigenous talent.

There is

virwually no limit to the areas in which inventions and technological innovation can be pursited. Yet,
we need to concentrate on those areas for technological innovation as have a distinct utility in India’s
present stage of development and perspectives bevond.

NDUSTRIAL  development, side by side
with the growth of agriculture, has a kev
role to play in economic development. It is
an accepted practice today to refer to the coun-
tries of the world as developing countries on one
hand, and developed or industrially advanced
countries on the other. A common characieri-
stic of the economies of all developing countries
has been the small contribution made by their
manufacturing output to the gross national
product. as against the very much higher levels
achieved in the industrially-advanced countries.
It is the realisation of this fact that brought
home to the first Asian Conference on Indus-
trialisation, held at Manila in [965, the impera-

tive necessity that the developing countries of

the Asian region, aim at a greater degree of self-
sufficiency in the production of industrial goods.

Two Decades of Planning in India

Planning over a period of two decades in
India after Independence has taken the econo-
“Joint Secretary, Ministry of Industrial Development,
Government of India, New Delhi.

my out of its traditional rut and infused into it
a sense of dynamism. The national income
has inereased nearly two-fold since 1950-51 and
despite the rapid growth of population the per
capita real income has also registered an increase
of over 28 percent.  Industrial output has gong
up hy about (62 percent, while the increase
in agricultural output between 1930-51 and
1964-65 was 64 per cent. The total volume of
investment in the economy has risen more than
four-fold in the Arst 13 years of planning.
Apart from this, the basic infrastructure of the
economy has received a big push as reflected
in its impressive growth. To cite a few exam-
ples. the installed capacity for power generation
rose from 1.7 million KW in 1950-5] to 9.0
million by 1967-68 and the volume of freight
handled by railways more than doubled while
the production of stee] inzots went up from 1.47
million tons in 195051 to 6.50 million tons in
1968-69,

Widening Gap Between Nations

While this adventure of raising Tndia from
an underdeveloped country 1o a fast-developing
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economy in which every member of the socicty
is to be provided with a minimum standard of
living has been lavdable. the economic diffi-
culties that have been dogging our progress
have continued to persist.  The major task
in the economic field today is one of accelerating
the pace of economic growth in India as in other
developing couatrigs. During the 60’5 which
were ushered in as the First United Nations
Development Decade, the gap belween the deve-
loping and the industriallv-advanced countrics
has been continuously widening instead of being
reduced. If the 70°s which have been launched
as the Second UN Development Decade have
really to mature as a decade of development
and not one of frustration and disappointment.
then it is tmperative that developing countries
like India take au real leap forward in their
effort towards industrialisation.

Reole of Science and Technology

Economic devefopment in the world of today
is characterised by an ever-accelerating growth
of science and technology. [t is axiomatic in
the economic planning of developing countries
that science and technology should play a deci-
sive and dominant role in increasing agricul-
tural and industrial production. In the story
of man three movements have been recognised
as having brought about cataclysmal changes
in the established order. They are: religion
in the middle ages, industrial revolution in the
18th century, and the socialist revoiution in the
20th century. To these three great movements
in the history of mankind, we can now add a
fourth, namely, the scientific and technological
revolution.

Innovation Chain

The life-blood of science and technology is
the process of successful innovation. This process
consists of a whole chain of activities starting
from research. moving through development,
design and engineering on to commercial pro-
duction which extends to marketing. sales and
after-sales service. The transfer along the chain
from research to production is long and diffi-
cult, It is a problem not only for a developing
country like India, but also for the industrially-
advanced countries in the competitive world of
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today. The main point about the innovation
chain has been brought out in the report on the
brain-drain that was published by the British
Government, as follows:

“We consider. ..that there s sufficient re-
cognition, at all levels of our society, of the
fact that the source of national wealth is in the
creative, producuve industries of this country., Tt
is here that the enginner, technologist or scien-
tist, has both the greatest contribution to make
and the greatest challenge to face. We recom-
mend that Government and industry should
combine to emphasise that new ideas alone do
not create national wealth and prosperity, and
that they contribute to national prosperity only
when they are vigorously exploited in productive
industry.”

Development of Technological Know-how

In her inaugural address to the conference
on the Application of Science and Technology
to the Development of Asia, in August 1968,
Prime Minister Indira Gandhi observed that
developing countries though backward in science
have an advantage in that, they can sometimes
telescope centuries into a few years, take advan-
tage of the experience of others and perhaps
even alter the sequence of change. While agree-
ing that import of technological knowhow be-
comes inescapable when we do something for
the first time, she has observed that growth
cannol be sustained on borrowed or even adop-
ted technology. As we go along the road to-
wards industrialisation it is imperative that we
develop the ability to solve our technological
problems and keep constantly improving and
innovating the technology we have found necess-
ary to borrow. To this end, it is necessary
to have a sufficient number of people who
can absorb, adapt and apply the knowledge
and techniques they acquire in an effective and
productive manner. The availability of people
with the right kind of skills alone will determine
the direction and rate of economic growth in
developing countries.

Providing Stimulus to Indigenous Talent

It follows that the right kind of training has
to be given to men, women and children to ac-
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quire the skills and cultivate as second nature
the habit of applying scientific and technological
knowhow to the ordinary business of day-to-day
living. Side by side with training opportunities
that are provided, there must also be incentives
which can create the necessary stimulus 1o the
development of indigenous talent for sci-
ence and technology.

Role of Inventions Promotion Board

Lt 15 in this function of providing the neces-
sary incentives that the Inventions Promotion
Board has an important role to play, The Board
has the responsibility to encourage and incul-
cate the spirit of inventivity amongst indepen-
dent workers, artisans, technicians and other
persons. It assists in  guiding the country’s
inventive talent in the most fruitful channels
and promotes ideas and inventions by sutitable
technical and financial assistance. Towards
the achievement ol these tasks set for it. the
Inventions Promotion Board offers grants for
development of useful ideas into inventions and
gives awards as incentives for useful inventions,

How an Invention is Born

It will not be out of place here to say u word
about the creative process which gives birth
to an idea :hat grows into an invention. The
creative process, as Brewster Ghiselin has ob-
served, is the process of change, of development.
of evloution, in the organisation of subjective
life. Even to the creator himseif. the earliest
effort may appear to involve a tryst with dis-
order because the creative process is not an
eluboration of the established. The first re-
quisite, therefore. is to transcend the establish-
ed order. This is the reason why in order to
invent, one must yield tothe indeterminate with-
in him, or more preisely, to certain ill-defined
impulses, which seem to be of th: very
texture of the ungoverned fulness which John
Livingston lLowes has called “the surging chaos
of the unexpressed™. The mind in creation and
in preparation for it nearly always requires
some management which may be said to have
two major elements: discovering the clue that
suggests the creative end to be reached and
assuring a certain economic movement toward
that end. Among the conditions to which every
inventor must submit is the necessity for pat:-

ence. Understanding, discipline and hardwork
are the other essential qualities in the creative
process.  Shortly before his death.  Pavlov,
advising young men on the requisites {or effective
pursuit of science. wrote :

“Remember that science demands from a
man all his life. 1f you had two  lives that
would not be enough for you. Be puassionate
in your work and scarchings™.

Areas for Technelogical Innovation

There s virtually no limit to the areas in
which invention and technological innovatien
be pursued. But innovation can have a value
only if it 15 based on discernment or choice.
It is. therefore, mnecessary for us 1o concen-
trate on those arcas for technelogical innovation
as have a distinet wtility in India’s present stage
of development and the perspectives bevond,
To mention a few important arcas, we have
agricultural research. particularly in the field
of rice und commercial crops: industries, parti-
cularly those notifled as core industrics as also
those 121 items in which there are significant
technological gaps: foreign trade. particularly
in the fleld of product adaptation. as in import
substitution.  Inventions in these specific areas
are bound to be of signilicant value in India’s
economic development.

Investment in Man

It has been observed that in the economic
planning of developing countries science and
lechonology should play a decisive role in in-
creasing agricultural and industrial producti-
vity and to this end the necessary training and
incentives would require to be provided. Let
it, however, not be forgotten that science
is ot merely a tool, a gadget or an instrument,
but a habit of mind. In the final analysis it has to
be the aspirations. the ideas, the inventions, the
innovations of man that will determine whether
the untapped resources of this earth can be
transmuted for  the well-being of mankind.
This is why it becomes a rewarding adventure
to inculcate, to promote, to develop, to
nourish. and to acclaim the ideas and inventions
that may lie dormant in the minds of men.
Investment tn man is the highest and most
infallible of all investments. 7



Productivity Studies in Relation
to Manpower Planning

~Navin Chandra Joshi*

Human resources capital is a major factor in the development process and must be fitted inio

any general economic plan in its totality.

From the productivity trends, a high depree of compli-

mentarity exists between a certain type of production method and the kind of labour force needed for it.
An industry’s productivity depends on the composition of its labour force and a detailed classification
of occupations is needed for efficient manpower planning. The Industrial occupation structures
and their corresponding productivities provide the manpower experts with an ideal tool for testing

the practicality of a developmenl plan.

'IN the context of developing nations, indus-
trialisation implies a sharp break with
the past. Although a few of the established
trends may continue, yet the major thrust of
industrialisation reflects a new direction in the
forward movement of their economic sectors.
If rapid progress is o be made in carrying out
an industrialisation programme, a minimum
of statistically-related planning must take
place. While the plans of developing countries
take manpower resources into account. too few
economic planners considered human capital
as a major factor in the development process.!
Tt is only in recent years that due emphasis
has been placed on this factor but the complete
knowledge of it is still rather limited. The human

* Head of the Department of Commerce, Hastinapur
College, New Delhi,

1. “But the kind of productivity-consciousness we
need is one that includes the human factor in the
calculation of inputs and outputs that keeps the
human costs to the irreducible minimum and
recognizes that industry produces men in addition
to goods.”—KF Walker in Productivity and Pro-
gress, edited John Wilkes, Angus and Robertson,
Svdney, 1957, pp. 21-22.

resources factor must, therefore, be fitted
into any general economic plan in us totality.
And the projection of futire manposwer require-
ments within  the framework of a general
economic plan must require that the projected
industrial output be related to the manpower
required to produce that level of output. It
should be recognised that the higher rate of
growth of gross capital formation had a favour-
able effect on the productivity of net capital
formation on account of “embodied” technical
progress: it also permitied a substanial increase
in the efficiency of labour, in so far as new
skills were needed to cooperate with capital.®

Labour—the Significant Input

Manpower projections are based on the pre-
mise that a given skill compesition reflects a
given stawe of fechnology and hence, preducti-
vity. Therefore, the planning of an industrial
sector requires considerable understanding of
the process hy which inpuls are transformed

2. Jorge M Katz, Production Functions, Foreign
Investment and Growth, North-Holland  Pub-
lishing Company, Amsterdam, 196%. p. 117,



408

Into the desired outputs.  In economic  theory
this transformation is represented by a produc-
tion function showing the outputs which can he
obtained from various combinations ol inputs.
assuming i given state of  knowledge,  Most
production functions in economic literuture
concentrate upon the combinations ol capital
and labour and hence, the process of substitu-
tion  or capital tor labour and vice-versa akes
place.® However.  little attention  has  been
paid 1o the wype of abour  that must
be combined with a given type of cupital.
Indeed. production has been considered to deal
with relative quantities rather than with qualitics
of factors.  The focussing of attention on the
type rather than on the relative amount of
labour s certainly of great significance in
modern times with - advancing technology and
better educational facilities for creating skills 4
The apparent increase in structural unemploy-
ment in highly-developed  economies as also
the growing awarcness ol the investment charac-
teristic of education has reoriented the producti-
vity concept in terms of quality inputs.® Simi-
larly, in developing countries this type of reali-
sation must become universal because of the lack
of skills to achieve the desired levels of produc-
Lvily. regardless of the amount of capital they
employed.® Thas. " Despite the high level of their
human  resource devciopment.  the advanced
countrics still face erivcal manpower shortages.
Thesz are no less serious than the problems
confrenting the less  developed countries, but

3 Deseribing the difficulty in applying solely the
concept of ludowr productivity in under-developed
vountries, Dr. GC  Beri suggests that it might
be hwelptul to measure the preductivity of capital
cquipment and/or of raw materials and  fuel
in addition to that of labour. See his article
*Concepts and Measurement of Capital Producti-
vty in NPC Productivity Journal, Jan-March,
1970,

4, We are all aware of the problem of ‘quality’;
we know that failure to adjust for changes in it
leuds to biases in conventional measures of pro-
ductivity trends and we would probably agree
that output measures for scrvices are generally
sorely afflicted by this problem. Many service
outputs are highly intangible or quahtatlve.m
nature.” —Arthur B Treadway in “Production
and Productivity in the Service Industries *, edited
Victor R Fuchs, National Bureau of Economiz
Research, New York, 1969. p. 56.
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they are the consequence of g different set of
unperatives or pressures,”?

Problems of Unemployment and Low Productivity

n the light of the above discussion it is dis-
cernible that solutions to the problems of un-
employment and low productivity are hampered
hoth by the failure of cconomic theory formally
to incorporate labour as a hemogeneous input.
and by the paucity of research into the work
force composition of different industries and
its  relationship 1o productivity, From the
productivity trends, there is reason to believe
that a high degree of complementarity exists
between a certain type of production method
and the kind of labour force needed for it. In
other words. u certain level of technology (and
hence, a certain level of productivity) should be
represented by a specific kiad of organisation
and by a specific kind of capital equipment
made o work by u labour force whose occupa-
tional composition is well-defined.

The manpower data should permit inter-
industry and inter-country comparisons of key
occupations because these occupations represent
skills crucial for development and are inti-
mately linked to technologica! variations.® The
data should be sufficiently detailed 10 show

5. Onthe question of measuring labour productivity,
[>H Butani says that a manhour of 1967 i5
not @ manhour of 1961, much less of 1969, for
the economic and social changes of the last two
decades have transformed the very quality of
labour: the skills, the attitudes, the educational
background have undergone a sea-change.”
Vide his article “‘Problems of Measurement”
in Productivity Journal, July-September, 1969,
p. 343,

6. “For developing countries too, although the
share of labour may be halfof national income
or less, it is essential to concentrate on this parti-
cular input, as it is a key factor of the strategy of
development, one which in spite of an abundant
literature is still being too neglected. In the
Denisonian ‘framework’, labour is a quantity
index obtained through a quantification of
guality factors.” Cf, Productivity and Econo-
mi¢ Planning, Q. E. C. D., Paris, 1970, p. 22.

7. Frederick Harbison and Charles A Myers: Edu-
cation, Manpower and Economic Growth, Ox-
ford & 1BH Publishing Company, Bombay, 1968,
p. 166,



NC JOSHI

well-defined jobs that can then be grouped
into chssifications of closely-reliated jobs having
the same level ol skill and requiring the same
types and amounts of education and training.
1t may. however. be noted that census/occupi
donad data are gathered without regard to the
content of the jobs reported. 1t is only the job
content that can offer clues about the degree of
complexity of the work and the degree of skill
needed 1o perform it.  “Rationalization of jobs
plus extreme  specialisation tollowing upon
rapid technological development tead to mike
the work of the operative very simple, lacking
in  challenge to his faculties and sometime
repetitive and boring...One way 10 make jobs
more desirable and interesting is to enlarge
their content.™

The job content is especially important for
comparisons of the occupational structures of
industries that are at different fevels of mecha-
nisation. For example. the job titles by them-
selves cun confuse the difference between modern
machine skills and traditional artisan skills.
The more teclnically advanced an industry.
the greater is the likelihood of specialisation
and. therefore. of the facts that the work will
not require traditional skills. even though the
traditional titles continue lo be used.®  The
low productivity textile industry may have 4o
high proportion of skilled weavers. while a high
productivity textile industry may have com-
paratively fewer weavers who are actually semi-
skilled machine operators. Such  examples
could be multiplied with respect not only to
manwil-worker's jobs but also to white-collur
and service ones s well!

Need for Special Surveys

The irresistible conclusion is that the census
of population should not be used to obtain the
occupational information with regard to the

§. *...the use of cmployment series to fill the
awkward gaps seems actually to be one of the
best procedures for productivity comparisons.”
Vide The Measurement of Production Move-
ments by Carter, Reddaway and Stone, Cambridge
University Press. 1965, p. 39.

9. Ganguli HC:Industrial Productivity and Moti-
vation, Asia Publishing House, Bombay, 1961.
p. 78,
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indusirial sector,  Special establishment surveys
similur to regular manfacturing and rdestrial
surveys or censuses should be conducted for
the purpose.  The eccupational data used at
present are neither ax refined nor as detailed as
could be desired. Most ol the  blue-collar
occupations in India are mixtures of skills com-
bining skilled and semi-skilled workers without
the job-content  oriented  dichotomy.  The
figures of professional and technical workers
also include skilled craftsmen and supersyisors.
thus intliting the proportion of high-level cecu-
pations in industrial work force.  Despite these
shortcomings. however, certain tendencies  are
clearly visible between the occupational group-
ings und productisity.

Technical Skills and Productivity

There can be  a direct relationship between
prolessional and technical workers and pro-
ductivity.?2  As  productivity increases.  the
proportion of professionals  and  technicians
must rise.  In contrast. the proportion of white-
collar workers in many industrics seems (o

10.  Solomon Fabricant observes, " Despite its impor-
tance. productivity is a subject surrounded by
considerable confusion. For this there are a
number of reasons, First, people employ the same

term but  mean different  things, As a
consequence, various figures  on  productivity
change come into  use, and these often

differ in significant degree.  Further, the rate of
productivity change is not a fixed quantity.
What the past or current rate of productivity
change is will depend on the particular period for
which the calculation is made.” See Fabricant:
Basic Facts on Productivity Change, National
B(;lqr[c;au 0{' Economic Research. Inc.. New York,
1959. p. 1.

1. “If low productivity industrics are making the
greatest contribution to the entire industrial
output, there would be conclusive evidence of u
misapplication of resources.” R Balakrishna,
Measurement of Productivity in Indian indus-
try, University of Madras, 1958, p. 76. '

12, *....for high productivity in industry, three
groups of people—skilled craftsmer, technicians
and technologists—should be available in ade-
quate numbers, Of these, skilled craftsmen
form the hasis of any induostrial svstem while
technicians and the engineers may  be necessary
for design. maintenance. administration and
research.”  Sreenivasan. K @ Productivity  and
Social Environment, Asia Publishing House,
Bombay, 1963, p. 102,
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evidence no distinct pattern as productivity
changes. The belie!‘thnt an increase in the pro-
portion of managcrza_l personnet  results in
an increase in productivity is unfounded. once
a minimum proportion is established. However,
this i3 not to say that there is no connection
between the quality of management and pro-
ductivity. In general, industrivs in countries
with predominantly low-productivity, have a
high ~proportion  of service  workers in
comparison with  the industrics in
high-productivity ~ countries, The proportion
of blue-collar workers in the labour force
is generally inverselv related 1o productivity.
This trend is even stronger in the proportion
of unskilled workers.

Tt may thus be concluded that an industiry’s
productivity depends on  the composition of
its labour force and that a detailed classifi-
cation of occupations is needed for efficient
manpower planning.  This  might, however,
conflict to a certain extent with the position
of those who hold that the educational level
of a nation’s population is a major determinant
af productivity.  To be explicit on this aspect,

13. Jagdish Bhagwati feels that ““Although it is possi-
ble 1o plan so @s to aim at matching the supply
and demand of skilled personnel as the economy
progresses. the practical probiems can be acute
and may presvent rational planning, Thus, for
example, there is a tremendous demand in the
developing countries for meore higher-education
institutions. Instead of trying to produce gra-
duates and technizians who are both well-trained
and just sufficientiy numerous o be absorbed in
the growing cconomy, the politicians in these
countrics typically opt simply for more admis-
sions and more institutions”™. Cf, The Econo-
mics of Underdeveloped Countries, World
University  Library, London, 1966. p. 184.

14. P Sargant Florence observes that “*Many of the
great discrepancies in productivity between
countries are the result of different degress of
mcchanisation: but the discrepancies betwesn
factories in the same country and especially
between workers within the same factory are
usually the result of different conditions affecting
the “human factor’, and among these conditions
we must now proceed to enquire how far the
economic incentives can raise productivity.”
Sec <Productivity and Economic Incentives’”,
Davison, Florence, Gray and Ross, George Allen
and Unwin Ltd., London, 1958, p. 36
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it may be noted that it is not the educational
level but the “skills® of a nation’s work force
that seem to count most, and :he two are not
necessarily synonymous!® A traditional index
of the qualifications needed for an occupation
is the educational level of its Lolders, but this
is by mo means the only standard by
which to judge occupational requirements.i?
Economists and educators tend to stress formal
education but not the other important ways
by which people acquire skills. It is. therelore,
not surprising that ther: is little knowledge
about the level of education or the amount
of training needed by those in semi-skilled
or in skilled blue-collur jobs18

Although. the way to become a skilled
worker is not clearly delineated, the training
ol craftsmen may require years of formal
schooling as well as additional years of on-the
Job training and work experience. Training
may  be  substituted for schooling
and  viee versa, so that skills appropriate
to one occupation may be transferable in vary-
ing degrees to other occupations. There are
multiple paths of skills acquisition, all leading
to the same objective—lo turn out persons
who can meet the work requirements of various
occupations. The myth that formal education
automatically vields a higher level of producti-
vity may even have harmful results in countries
that lack the resources to educate large masses
of people destined to become blue-collar workers,

Tasks Before Manpower Planners

From the foregoing analysis we can deduce
that the usual purpose of a manapower projec-
tion is to enable the authorities to plan the edu-
cational facilities that will be required to furnish
the necessary skills. Sometimes plans are
implemented even when manpower projections

L5, “Our inability—as yet—to measure quality of
labour adequately thus probably leads us to over-
emphasize in some degree the contribution of
productivity and labour scarcity to the rising
trend of real hourly earnings and correspondingly
to undcremphasize the contribution of invest-
ment in education and other factors of personal
capital.” Fabricant, op. cit., pp. 34.35.
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arc not available. The plans in developing
countries should project production targets
first and then refer the quantified data to man-
power cxperts for assessing the needs of skills
before the plan is put into operation. The man-
power planner cai check the feasibility of a plan
by determining whether the requisite occupa-
tional skills are or will be available to comple-
ment the proposed investments. The industrial
occupational structures and their corrcsponding
productivities provide the manpower planning
authority with an ideal tool for testing the prac-
ticality of a development plan. They also help
the allocation of investment with 4 view to maxi-
mising employment. Indeed. the differences
in the growth rates of physical productivity in
different industries or countries may be. quite
possibly. @ reflection or result of the vary-
ine degrees of investment efforts made in the
industries or countries rather than of any deve-
lopment-divergencics between the refative indus-
trial efficiencies which can be reliably indicated
only if a super-structure of firm-wise and plant-
wise (rather job-wise) analysis of the factors
causing the observed changes in the physical
productivities involved is built up.1¢

A rapid increase in productivity in one in-
dustry may displace a large amount of unskilled
jabour and at the same Lime put pressure on Some
scurce occupation.t® When the two lypes of labour
cannot be mutually substituted, one way 1o pro-
vide employment for the displaced is to expand
industries that employ them in relatively large
numbers. Another way is to increase the supply
of the scarce skill.’® The statistical data linking
changes in the occupational mixes and in the
productivities of different industrics may suggest

which industries should be encouraged in order

16. BB Lal: iﬁuslrial Productivily and Economic
Growth, Chaitanya Publishing House, Allah-
abad, 1965. pp. 115-116.

17. *“What should be recognised, howeser, is that
the problem of achieving a high rate of increasc
of productivity is intimately associated with
the cfficient allocation of resources. Artifi-
cizl support of declining industries not only
causes misallocations today, but, mere important,
retards the growth of productivity,” Salter,
WEG: Productivity and Technical Change,
University of Cambridge, 1960. p. 133,
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to absorb workers of a given type. Such data
can also suggest which industrics should be dis-
couraged from adopting new techniques if the
only way to carry them out is by pirating tree-
placeable key workers from other equally essen-
tial industries.

The occupational compositions of various
industries give good clues as to the importance of
different occupations in different industries and
serve to identify occupations in them. They
offer a way of ensuring greater accuracy of fore-
casts and are also a means of making more
realistic manpower projections. The intro-
duction of boundaries imposed by the availa-
bility of occupational skills makes the develop-
ment plan feasible, Moreover, cach industry
can have a variety of productivities (and hence,
occupational distributions) and capital require-
eents, We may then choose, for example,
to have high productivity in metals and low pro-
ductivity in textiles, or high productivity in che-
micals and low productivity in sugar and be-
verages. The choice of productivity will thus
wltimately be governed in part by the allocation
of scarce skills. L

L

18. It productivity indexes try to get at shifts in
production functions, adjustments will be made
for some input quality changes, but the adjust-
ments are unlikely to account for all the growth
in output. For example, changes in quality of
labour that are the result of investments in edu-
cation would be allowed for in as much as these
may be expected to affect the return to that labor.™
CI. Paper by Edward F Denison in Qutput,
Input, and Productivity Measurement, Na-
tional Burcau of Economic Research Ing.,
Princeton University Press, Princepton, 196i,
p. 375.

19. Jan Tinbergen rightly concludes that “If it is
the aim of an economy that its production should
develop smoothly, that is, that its national
production should be a certain constant growth-
rate. it is possible to calculate, as it were back-
wards, how many persons there must be at each
of a number of successive periods both pursuing
a course of study o training and having completed
their training.” See his book Dewelopment
Pluming, World University Library, London,
1967. p. 138.



Productivity in Small Firms

Sushila Thakur®

Small Industrics Sector has been assizned a very important place in India’s development plans
hecause they provide large scale employment epportunitics and ensure a more cquitable distribution

of national income.
tirms have shown a continuous growth.
pal vehicles of growth.
strong case jn the development process.
ductive, they can contribute immensely.

it the  Indian development  strategy.
cotlage and small scale sector has been
assigned an importent position. The industrial
pelicy since the Second Five Year Plun emphasi-
sed the role of busic and heavy industries Using
modern technology. This led te a choice in
favour of large enterprises involving heavy invesi-
ment. Indivisibility of technology  for the
producers’ goods enforced this choice.  Never-
theless, it is important 1o recall that within the
Mahilanehis model’. the cottage and small units
found a logical role on two considerations.
First. the ncreasing purchasing power as @ result
of investments in the heavy and basic industries
called for “higher volume of marketable surplus
of consumer goods’ in order 10 cushion the
mflationary pressure. Second. along with the
programimes of strengthening  the “loundation
of economic independence™ through the manu-

facture of producers’ goods. the objective of

creating additional jobs in a chronicully labour-
surplus setting couid not be overlooked.  These
led o a systematic thinking on the role collage
and smali scale units couid play in the industria-
lization programme.

*Lecturer v Economics, Daulat Ram College, Univer-
sity o Delhi.

1. PC Mauhalunobis, “Dralt Reconwendation for the
formulation of the Second FivesYear Plup (1986-61)"
in I'apers Reluting o the Formulation of the Sevond
Five-Year Plan,

In terms of magnitude of investment and expansion in physical terims, small
Progressive improvement of productivity is one of the princi-
Modern small industries which are capital saving and labour intensive have a
Once the small units become cconomically viable and pro-

The Industrial Policy Resolution of [948%
recognised  that cottage and small firms were
suitable for better use of local resources as well
as Jocal self-sufficiency of consumer goods. Even
the 1956 Industrial Palicy Resolution noted that
the small scale sector was a means for providing
large-scale employment and ensuring a more
equitable  distribution of the national income.
The Panel of Economists for the Socond
Five Year Plan was conscious of the tech-
nical inferiority of the cottag: usits, and
their weakness to face competition from the
large and technologically-superior units. The
need for more jobs und increased supply of con-
sumer goods, however. influenced its thinking
in advocating the *Common Production Pro.
gramme” with protected place for the cotiage
and small scale sector.  Later. the Village and
Small-Scate  Industries Committee supported
a programime ol progressive expansion of villuge
and small-scale industries in order to ensure
creation ol larger employment opportunities
and increased supply of consummer goods of
commen demand. The Commnittee did not
ignore the value of superior technology. but
it was areatly concerned ubout the possibility
of technelogical unemployment in the process
of development through modern lechnology,
From this followed the dual-technelogy model
for Indian industrialisation. There was an
implicit assumption that the modern-technelogy
sector will expand, and the inferior lechnology
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of the willage and small sector will improve.
The committee? stated:

“Where new capital investment has to be
made, it should be made as far as possible only
in improved equipment or where existing equip-
ment is itself capable of being improved by
addition or adaptation. . ..the plan of develop-
ment of village and small industries in the second
and subsequent five year plan periods will be
concerned with the progressive improvement in
productivity and in the conditions of life and
work of the large number of persons engaged
in this sphere, with comparatively little  dis-
turbance to their locational and social set-up.

Plans and the Small Scale Sector

The investment in the village and small in-
dustries under the Five Year Plans went on in-
creasing. The total actual investment in the
Second Plar was Rs. 2650 million, the corres-
ponding magnitude of investment visualised
for the Third and Fourth Five Yeur (Draft)

Plans being Rs. 4250 million and Rs. 5300 million -

respectively. The figures for the public sector
investment in this sector are Rs, 900 million in
the Second Plan, Rs. 1300 million in the Third
Plan and Rs. 2700 million in the Fourth Plan.

It is clear that the performance of the village
and small units are vital within the basic strategy
of development planning. In addition. consi-
derable portion of the scarce investment re-
sources has been diverted to this sector.  Small
firms account for nearly 90 per ccnt of the num-
ber of units and 16 per cent of the total mvest-
ment in the Indian factory sector. In addition,
there is a large sector of village industries. In
terms of the magnitude of investment and expan-
sion in physical terms small firms have been
growing.

Capital Shortage and Small-Firm Productivity

Improving productivity  progressively  is
one of the principal vehicles of growth. The

2. Report of the Village and Small-Scale Industries
(Second Five-Ycear Plany Commitice, Chapter 11,
Planning Comimissicn, Government of India,
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crucial role of industrial technology cannot be
overemphasized in this context.  Producuvity
ol human factor grows with the progress in indus-
trial technology. But technological improve-
ment is invariably a capital-intensive propo-
sition. This introduces a limitation on the pace
of development in capital-short economiss
like India faces the problem of capital allocation
in such channels ol investment us accelerate the
rate of development with minimum of social
cost. The latter consideration emanates from
the pressure of democratic polity within which
development planning has to take place, Ad-
vanced industrial technology is highly productive.
But its two features—(a) capital intensity and
{h) labour saving—impose cconomic as well as
social constraints. As Dandekar and Rath?
point out, advanced industrial technology in
capital-short  economies present a  situation
similar to the concentration of land holdings
in few hands. Redistribution of lund and
technological possibility of productive intensive
cultivation on small plots ailow social concerns
to suitably modify economic decisions without
the sacrifice of productive efficiency.

How far then the socially-desirable  redis-
tribution of scarce capital is possible without
jeopardising the ecfficiency considerations?
The smalt scale and village units become relevant
in this context. The crucial issue is to find a
=method by which the small amount of capital
that the economy has may be distributed
among a laree number of workers™. The casc
of labour-intensive technology is advocated
in this context.

Tt is important at this stage to keep in view
some choices “within the small scule sector itselfl
Broadly three may be noted: (1} A technology
could be capital-saving and labour-intensive
per unit of cutput. (if} Another may be labour-
intensive but notcapital-saving per unit of outpul,
(iity And, yet another could even be labour-in-
tensive as well as capital-wasting per unit of
output. On cconomic criteria. the first 15 per-
haps the best where technology permits substi-
Lution ol scarce cupital by abundant labour.

3. \z‘{'\'i WDam!c}\m and Nilukantha Rath, Poverty in
India, 1971—Chapter Vi.
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The desiruble factor-mix is consistent with pro-
ductivity. The sccond also allows more em-
plovment without adversely affecting capital
productivity. But the third alternative begins
to acquire the character of a relief operation.
The social concerns for employment promotion
adversely affect the optimum use of capital,
But on occasions, avoiding social cost may be
less costiy than what the rough and ready
¢conomic caleulation may indicate.

On productivity consideration. the first two
should aave priority. but the place for the fast
one also cannot be entirely denied.  This does
not amount to advocating the case of ineflicient
and backward technology. Two considerations
are important, First, with an incfficient start,
such firms could improve their level of perfor-
mance. This incidentally was the assumption
behind the policy of common production
programme. But the experience with the Khadi
production programme is not very encouraging.
In the Third Plan. it was clearly stated that in
the case of village industries the objectives were;
“(a) to improve the productivity....and reduce
production cost; and (b) to reduce progressively
the role of subsidics. sales rebates and sheltered

markets”. But the need for subsidy persists.s
The subsidy suggested for the New Model
Khadi is of 50 paise per square metre. In the

case of traditional and Ambar Charkha Khadi,
the level of subsidy was 80 paise per square
metre. In 1965-66, the incidence of subisdy
as a result of “‘technological gap” was of the or-
der of Rs. 70.5 million. In addition. the loss
due to interest-free loan amounted to Rs. 20.7
million. As Dandekar and Rath summarises,
the net outcome of the programme was “"to pro-
vide productive employment worth Rs. 70.2
million and to distribute subsidy worth Rs. 91.2
million.”™ This s no doubt a kind of un-
employment insurance. and certainly involves
a less productive use of capital. This clearly
13 4 casc of failure in improving the technology
in one arca of the village industries sector.

Second, despite being cconomically less effi-

4. Ibid
5. Ibid
0. 1bid

PRODUCTIVITY IN SMALL FIRMS

cient village and small sector adds to the volume
of much-nceded consumer goods.  Assuming
that (a) inflationary pressure will grow as a re-
sult of investment in the capital-heavy pro-
ducers’ goods sector. and (b) sociaily-explo-
sive unemployment situation will continve to
demand altention, even these capital-wasting
units seem to acquire & plausible case, Perhaps,
one ol the inevitable cost of capital-shortage is
a less efficient use of some capital.

But the modern small firms which arc capi-
tal-saving and labour-intensive per unit of out-
put as well as labour-intensive but not capital-
saving per unit of output have a strong casc in
the development process.

Human Factor and Small-Firm Productivity

When the case for small firms on the basis
of more equitable distribution of capital appears
strong, it is important to explore all sources of
their additional  productivity, Quality and
quantum of physical capital are important.
But the human capital in the form of managerial
know-how and craftmanship. etc.. can contribute
a tot. In fact, the returns from physical capital
can considerably improve by a more alert hand]-
ing of the use of human capital. The kind of
human manipulation determines the extent of
waste, breakage, machine-down time on the one
hand and the quality of production on the other.

Among the three levels of human resources
in the small sector—managerial, supervisory and
workers-—the last two need greater care. The
owner-manager is always exerting enough to
get the most out of his investment. The limi-
ted managerial personnel and economic vul-
nerability force on small firms a special kind of
technique of human handling. Unlike in the
large firms. a purely contractual relationship has
to be replaced by a personalised, even familiar
kind of relationship. A supervisor can super-
vise better if he shares shop-floor authority.,
This authority. by known evidence. he is able
lo exercise in generating effective response from
his  fellow-workmen.

The personalised appreach and delegation of
shop-floor authority to supcrvisors need to be
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supplemented by a suitable scheme ot financial
incentives.  Moneyv is  an effective motivator,
It 15 likely to be doubiy clfective at the lower
levels of industrial wages as in India.  The ins-
trument of financial incentives in the context
of the small scale sector v very potent due to
two reasons: {a) unionism has not vet brought
mstitutional  migidity. and (b) the pay packet
is still not that structured.  Thus through finan-
cial as well as non-financial incentives the con-
tribution of human factor towards productivita
could be considerably improved. This will
increase the output per unit of capital.

Productive Small Scctor and Qther Gains

Once the small and village units become eco-
nomically viable and productive. they can con-
tribute immensely to the process of development.
The regional imbalance in development contains
the sceds of tensions, Small firms by their
locational fiexibility can make significant con-
tribution. The stagnation of the rural economy
needs activisation with a programme of gradual
industrialisation. Here again small firms can
contribute.  But the sad state of semi-urban rura!
industrial estates calls for caution in this regard.
Our programme for decentralised industrialisa-
tion cannot overrule all economic considerations
involved 1n industrial location.

Complimentarity Between Large and Smail Sectors

Once the basic roundation of the economy
has been laid. small firms quicken the pace of
spread of growth multiplier over the entire range
of the economy. This is true for the develop-
ment economies as well,  But this requires a
careful integration of small firms in large en-
terprise. The use of sub-contracting and farm-
ing-out technique can be used with advantage,
This kind of mnterrelation between the large
and the small sectors will eliminate the risks ol
competition. In addition, the managerial know-
how of the large firms will help the perform-
ance of the related small units, Such arrange-
ment need to  bhe introduced at an accele-
rated pace.

In underdeveloped econumies, small firms
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are particularly suitable because of the nature
of their management being less complex.  Large
capital-intensive plants multiply the risk of mana-
gerial inefficiency. The sad stale of several of
our large public enterprises illustrates how much
more cost ol 1t 1s to be large and inefficient.
After all. the magnitude of subsidy by the tax-
payers to the vitluge industries is an insignificant
amount compared to the subsidised losses of
several large national enterprises. These in-
efficient giants in addition block large ameount of
capital, and at the same time, do not generate
sufficient number of jobs for the unemploved
millions.  The ingequality of capital distribution
becomes oppressive indeed.  But the economic
and social case of small firms will need 1o
be strengthened by improved productivity.
More careful technological choice, relentless
effort to unprove it. and a conscious care for
the better use of human capital will help
much.  Despitc much governmental elfort
through the Small Industries Service Institutes.
much remains to be done in tlis sector,

Need for Capacity Utilisation

A concerted effort for capacity utilisation
should have the first priority. All factors
hindering the utilisation of idle capacity should
be identified and deali with cxpeditiously.
Second, the seurch for economically-superior
technology for this seclor must proceed beyond
the theoretical possibility alone. This requires
i relentless effort, for there is no oneappropriate
technology™ to suit the national factor endow-
ment.  And. in the process of development, the
factor endowment 1s itself subject to change.
Third. the gaps in the managerial capacity
should be filled. In this context, integration
of small tirms with the successful large enter-
prises offers some promise. Fourth, in the
future programme of development the decision
on location. product. and technique, the tests
of economic efliciency should be applied more
rigorously, Lastly, the several government-
structured bodies to promote the small and
village industiies must be asked to earn their
continued existence on the quality of perfor-
mance of this sector. Their achievement rather

than popular sfogans should be the test. 0



Enlisting People’s Participation
in
Agricultural Productivity

DS Sawhny*

The technolegical break-through in agriculture can be sustained and improved only if the eco-
nomic motivation can be extended to large number of small farmers and agricultural labourers, Time
has come to appeal to the sense of patriotism of ail those engaged in the development of agriculture—
farmers, rural institutions, financing institutions, etc., with & view to mobilising public opinion on a

nation-wide scale in favour of accelerated agricultural production.

The need is for creating

communication channels for cnlisting peeple’s participation and mobilising public opinicn. Towards

this end, the author suggests an action programme.

ARTICIPATION 13 a comprehensive term and
would embrace such distinct axd diverse
factors as (i) the active response of the prim-
ary producer (c.g. the farmer. the fisherman. the
cattle breeder); (ii) the activisation of non-offi-
cial ieadership at the village block and district
levels; (iii) the role of all-India or regional non-
government institutions and organisations in
agricultural development,

So far as the economic motivatlion is concer-
ned, the new strategy of high-vielding variety
crops has undoubtedly provided to these fas-
mers who are covered by it, the reqguirsd
incentive in the form of the higher vield per
acre.  The technological break-through which
the new seeds and other scientific discovaries
are bringing about, will be effective only il the
economic motivation can be extended to
the large numbers of farmers with small held-
ings and agricultural labourers whom the new
strategy has not been able to involve so fur. Tt
is, therefore, the most urgent and massive chal-
Ienge both to the administration and to non-

* Sawhny's Fruit I'arms, Srinagar.

sovernment scclor to creale an environment
of econemic motivation to the large number
of small farmers and producers both in urrigated
and nonirrigated areas.

The impedimients to the involvement of the
people could be identificd with the following
among other factors, as being largely responsi-
ble for the want of active r1esponse from the
large numper of producers:

a. Poor land-man ratio.

b, Tardy mmplementation ol the land re-
form measures particularly those re-
arding giving land to the tiller and
tenurial sceurity; fragmentation of
land into ungeonomic heldings, inade-
quacy and  unreliablity of land
records.

¢.  Underemploymant or unemployment
in rural areas and non-enforcement
of mimmum wage policy for landless
labourers;:lack of subsichary productive
activitics to supplement income from
non-viable heldings.
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d. Inadequacy of financial investment in
the agricultural sector. particularly
loans and grants for small farmers,
fishermen, cte. Cumbersoms procedure
for providing lowns 1o farmers and
unrealistic hasis for security.

¢, Insufficient attention to the building up
tand maintenance) of infra-structure
such as land reclamation. irrigation.
marketing Tacilities. ete.. patticularly
for relatively dry areas which con-
stitute the bulk of the cultivated land
in India; irksome procedure for the
supply and availability of inputs such
as seeds.implements. pumps. pesticides,
ete. and lack of integration of the
supply of inputs with specific produc-
tion schemes,

f. Occasional want of understanding of
the problems of non-governmental
field organisations on the part of the
local officials.

g Hliteracy of the majority of the rural
labour force of the country, thus plac-
ing them under a perpetual handicap.

While accepting  self-interest in  economic
life as being the primary motivation for peoples’
participation. the peoplc concerned with the pro-
gress of agriculture arc looking for an idealistic
base to structure the national prosperity. What
should be the contents of this idealistic moti-
vation?

The continued imports of foodgrains for
feeding the people is a serious challenge to
national pride and self respect and the time has
come to appeal to the sense of patriotism of all
people in agriculiure-—farmers. rural institutions,
government officials. financing institutions, food
trade. etc. to mobilise public opinion on a
nation-wide scale in favour of accelerated food
production in order to climinate import of food
grams.

The second idealistic buse should be 1o supple-
ment the technological revolution by an equally-
deliberate and well-considered social transfor-
mation in the rural arcas, This transformation
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should aim at achieving equality of opportu-
nity for all producers of food and to
create condittons in which the image of good
life—material well-being and well-carned leisure
may become a reality for the large number of
small farmers and agricultural labour. This
objective of social transformation through cons-
tructive activity and organisation piovides a
challenge to idealism, spirit of dedication and
opportunity for hard and sustained work to the
vouth of the country. Equally, this would be
a televant non-economic motivation for velun-
tary agencies at various levels.

For promoting people’s participation and
mobilising public opinion the following methods
of communication could be profitably adopted:

(i) Direct mobilisation of farmers and village
communities at general meetings so that
cven the humblest villager may have an
opportunity for expressing his views and
contribute to the village development plan.

(i) Meetings. seminars and conferences at
btock and district levels tor farmers 1o
enable them to exchange views and receive
new ideas :

(ili) Organisation of demonstration on {ar-
mers’ own fields and making known the ex-
amples of successful production program-
mes of private farmers, giving recognition
and status to farmers and urranging for
inter-State exchange visits of farmers ;

Increusing facilities for film shows in
villages, including mobile proiccling
Lhits :

(iv)

(v) Making available transistor radio sets
in large numbers at low cost and adjust-
ing radio programmes so as (o provide
the requisite motivation as well as tech-
nical guidance ;

(vi) Constructive use of the medium of tele-
vision for agriculture.
{vii) Promotion of and encouragement to

traditional media such as folk plavs,
songs, ete. o that not only are the
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Continued imports of foodgrains
is a serious challenge; the need is
for mobilising public opinion in
favour of accelerated food
production in order fo eliminate
IMporis.

smallest villages covered but the humble
folk and tribal artist has the cpportunity
for self expression leading to self con-
fidence.
(viii) Organisation of training of farmers,
fishermen, etc. as a part of specific
production programmes so as 10 give
them skill for using new-technology.
including the skill of functional literacy:
establishing two-way communication
with farmers to activise their participa-
tion and where necessary to promofe
functional fiteracy for the purpose.

(ix) Use of the medium of press in giving
prominence to reports and activities
on food production particularly efforts
of individual farmers and organisations.

Action Plan

While these methods of communication
would prepare the environment for peoples’
participation, it is felt that such an environ-
ment cannot be sustained unless at the non-
governmental level specific programmes are
organised by various agencies and organisations.
Stress has to be laid on three general principles
in this connection: Firstly, non-governmental
organisations should undertake those program-
mes for which they have a special expertise and
where their effort will supplement the larger
programmes undertaken by various state agen-
cies. Secondly, it is important that non-govern-
niental organisations should preferably under-
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take programmes at the field level in specific
and limited areas before they launch country-
wide or larger regional programmes. Thirdly,
the local! conditions and neecs should determine
the tvpe of programmes that may be under-
taken.

The following, among other activities, arc
mentioned as possible prioritics for the consi-
deration of non-goveramental organisations:

a. Non-governmental  organisations  can
function as the local agencies to assist
farmers participating in specific schemes
or projects in selected areas according
to their special competence or interest.
This assistance can bc for providing
services such as drilling of tubewells,
devising of individual farm plans. acting
as intermediarics between the farmers
and the Government and financing agen-
cies. providing common services such as
plant protection. tubewells and other
minor irrigation works ete.  Before
undertaking the programmes, the non-
governmental orgamsations will have
to identify the major requirements and
aspirations of the people in the selected

areas,
b, With  intimate knowledge of the local
conditions, non-governmental organisa-

tions can create conditions favourable for
the implementation ef certain  aspects of
Jand reforms such as consolidation of
haldings and distribution of surplus land.

¢. Non-governmental organisations have a
<pecial role to play in promoting savings
among farmers in areas that are coming
under the impact of new technelogy and
higher production. In particular, they can
supplement  the efforts of commercial
banks to attract deposits and promote
savings groups.

d. Village level planning attempted i the
past by governmental agencies has often
run into  difficulties. Non-governmental
organisations appear to be ut a better
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position to tuke up in a lmited way and
n specific areas village level or even indi-
vidual farmer level planning related to
specific production programmes.

. As a consequence ol the new strategy of
agricultural production. modification ol

food habits 15 an important task which
can effectively be promoted by voluntary
groups. In so doing. they will have to
prefer programmes which do not add to
the cost of food.

. Farmers” training isan essential component
of the new agricultural strategy, [t
has to be production-centered, and may
also include agro-technical training skills.
Therefore. every scheme for stepping up
food production should have in it specific
provision for the training of primary pro-
ducers including women. While Govern-
ment has an impertant  programme ol
farmers’ training and functional literacy, it
is not only possible but necessary for non-
governmental  organisations  {including
Universities and Colleges) to contribute 10
these  programmes. However, & non-
governmental agency organising farmers’
training would be well advised to take up
composile programmes in which training
is one component along with production
and provision of services to the furmers.
Isolated programmes of training are not
likely to enlist ready response from the
farmers. It has also to be emphasised that
literacy programme should be functional,
that is to say, related to the terms, forms
and other specific needs of the farmer for
carrying out a production programme.

. Rural works programmes involving earth
work, {and food for work projects) soil
conservation, soil testing, and other
similar aclivities should be undertaken
not only by governmental organisations
but also by non-governmental organisa-
tions concerned with youth, both institu-
tional and non-institutional. In this
connection it i3 important that progra-
mmes like the National Service Scheme,
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Farmers’ training is an essential
component of the new agricultural
strategy. It has to be production-
centred and should also include

agro-technical training  skills.

Plunning Forums in Colleges etc, of the
Ministry ot Education and Youth Services
should also  involve non-governmental
organisations in the areas concerned.

For undertaking programmes of this
kind, non-governmentzl  organisations
have to be given facilities for the training
of their workers and leaders in the skills
of planning, organisation, communication
as well as in more specialised fields concer-
red with agricultural production. For
such training, facilities already available
at Universities, Gramsevak Training Cen-
tres and other Institutions should be uti-
lised,

Organisations and Agencies

While recognising the value and importance
of the net-work of extension agencies throughout
the country under the Community Development
Programme and stressing the need for their
continuance, it may be pointed out that partici-
pation of people in agricultural production calls
for supplementing of this structure by small
professional groups of farmers and other kinds
of primary producers bound by common opera-
tional interests and functioning at the grass-
root level. These farmers” groups (for which
various numes can be used such as farmers’
forums, farmers’ discussion groups, farm radio
forumsand Charcha mandals, etc) may be small—
15 to 20 members each—and should emerge as
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bhoth self-study  circles and common  service
units as well as agencies for two-way communi-
cation with rescarchers and the administrators,
cte.  Tae responsibility for promoting such
Farmers” Groups lies both on Government and
non-governmental organisations and may be
treated as an essential component of major pro-
duclion programmes,

Secondly, cooperative institutions  which
have ulready been showing signs of adjustment
as called for by the challenge of the new strategy
of agricultural preduction will need to piay
a more positive role not only by stepping
up their loan programmes, but by widening
their base among small farmers. and also by
improving their efficiency through coordinated
action withboth Pancharvati Raj institutions and
the personnel of Agriculture Departments res-
ponsible for production of programmes and
schemes.

Thirdly—apart from professionai organisa-
tions of producers, it is necessary that the gaps in
the Panchayati Raj system should be filled by the
cfforts of other non-governmental organisations
at various Jevels. The validity of such organisa-
tons will lie in their having links with the
gruss-root organisations,

Lfforts at State Level

In order to provide leadership and continuing
souice of strength to peoples™ participation in
various programmmes visualised above, three
sleps perhaps at the State Ievel may need 10 be
taken:

I. Steps have to be taken to buildup a
cadre of qualified individuals who
would be in a position to operate on
behalf of non-goveramental organisa-
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tions In selected arcas for initiating
production programmes before they
are taken over completely by 1he local
communities,

2. In any national-level movement or
organisation that may be launched, a
dynamic and practical role of youth in
food production and in sclving food
problems should constitute the core of
its programmes.

3. In policy formulations regarding agri-
cultural production at various levels
adequate considerations may be given
to the problems and points of view of
farmers. particularly of small farmers.

More thun 802 of the population is constitu-
ted of farmers. engaged ir different sectors
of agriculture. Unless efforts are made to or-
ganise and discipline this large bulk of our
population the socio-economic measures will not
be translated into reality. This leads to the
basic question of whether the Government as
a matter of policy will grent recognition to
organisation organisations of farmers consti-
tuted for promoting the imerests of farmers
and farming community.

To afford adequatle opportunity to all the
farmers, commodity-wise and regional consi-
derations will have to be kept in view also.
With proper organisation, there is no doubt
that the farmers will be able to pull their weight
proportionate to their numbers in the State
Legislature, and the performance of the elected
representatives to promote the interests and
causes of the farming community would receive
more focussed attention at the hands of all
political parties. ]

The world is moving so fast these days that the man who says it can't be
done is generally interrupted by someone doing it.

—Elbert Hubbard
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the tissue site. for which oxygen is essental.
Thus the capacity of an individual to carry out
work is dependent on his maximal capacity to
utilize oxygen during exercise. This is generally
referred 1o as “Maximal Oxygen Uptake
Capacity” or  “Aerobic  Capacity”.  Work
Phvsiologists throughout the world have aecept-
ed “Acrobic Capacity” as a measure of the work
capacity  of an individual. Even for Indian
<ubjects of ditlerent age groups their capaciiy
for work in terms of maximum work rate on a
bicycle ergometer or their speed ol work in pro-
fessional tasks have heen found to be dependent
on their maximum oxygen uptake capacity as can
he seen from Table 1. Whatever factors in-
fluenice the aerobic capacity of an individual
also influence his work output indirectly,

Table 1

RATE OF WORK DEPENDENT ON THE MAXIMAL
OXYGEN UPTAKE CAPACITY OF INDIVIDUALS

FACTORS INFLUENCING WORKER PRODUCTIVITY

Table 2

INFLUENCE OF STATURE ON MAXIMAL OXYGEN
UPTAKE CAPACITY OF INDIVIDUALS

MAXNTMUM

Subjects Hi. Wi Maixi- References
cm. Ay inal oxy-
ven uptake
CAnacity
i in.
145 40 2.3 Astrand 1952
Young 182 70 4.2
Swedish 180 74 4.3
boys and 176 70 4.1
Zymnasts 174 66 KR
Indian 163 48 2.0 Ramaswamy
non-athletes 165 57 239 el al 1969
Indian 171 55 29 Ramaswamy
athletes 176 68 37 et ai 1970
fndian 162 43 L.9 Saha 1971
industrial workers 173 61 2.6

Oxvgen  Work vate  Arbitrary units of speed in
Uptake  Kemimin  House.  Wet hose  Fireman's
cupacity luving rolling lifr
(Litmin)
2.34 1180 297 2,39 1.30
211 1008 2.88 224 1.18
1.81 904 2,43 174 0.8%
1.7+ ¥37 261 1.49 0.90

tRamaswamy ¢t al 1949)

Stature and Work Capacity

The Maximal Oxygen Uptake Capacity of an
individual depends on the develepment of his
heart and lungs and on the amount of muscle
mass in his body or in general on his stature,
This is obvious [rom the data reported for
voung Swedish boys and gymnasts and di-
fferent categorics of Indians, and reproduced
in Table 2.

Naturally, an Indian worker with an average
hodv weight of about 33 kg, as against the
70 kg. of his western counterpart. will have only
802, ol the work capacity of the latter, i all
other conditions are comparable. But. all
other conditions are not also equal as will be
discussed in detail.

In this context, it Is adsisable 1o evaluate
the encrgy reguirement in terms of oxygen uptake,
of cach of the major activities in industrial jobs
and keep this as a guideline during recruitment
of workers for these jobs. Men with relatively
higher oxygen uptake capucily can be selected
for high-energy involving activities, and the others
for the less strenuous jobs.  Such rationalisation
is still to be tried in our industries.

Age Effect

Apart from stature, increasing age is another
important factor which affects the physical work
capacity of man., Studies carried out in In-
dia and abroad, have shown that at ages belween
20 and 30 years, the work capacity is almost
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steady and maximal and above 30 vears it
sturts declining. This is u biological effect of age
whicl: s prevalent in all human beings as can be
seen from Table 3.

Table 3

REDUCTION IN THE MAXIMAL OXYGEN UP-
TAKF CAPACITY DUE TO INCREASING AGE

Mewxital
Oxygen
Suljects Age iplithe References
capaelty
Lwark eapa-
City)
(/it'min)
Indian Army 20-30 yrs, 2.2 Nalhotra et af
personnel 31-37 .. 209 {1960)
3843 |, 2.39
Indian Fire- 21-35 235 Ramaswamy et
fighting 3i-35 227 al (196vilog eif)
PPersonnel 41-45 2m
Dock workers  26-30 2.63
640 . 246 Saha (1971b)
46-50 2ot

That means the output potential in any in-
dustry where manual work counts. depends on
the age pattern of the workers, Hence for jobs
involving heavy manual unskilled labour, work-
ers under 30 yrs. should be preferred and lighter
Jjobs should be entrusted to older workers, or in
other words. there should be a judicious fitting
of the workers to their job situation. However,
for jobs involving special skill and knowledge.
1t is not merely the physical fitness of the workers
hut also their experience. which will count. In
the Indian industries. such rational approach
is still to be introduced.

Nutritional Factors

The role of nutrition on the work capacity of
an individual is well known. Sufficient intake
of calorie, protein and B-group vitamins is very
essential for maintaining man’s capacity for
physical work. In a classical study in the USA
by Keys ef o/ (1950), wherein carefully chosen
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kighly-motivated volunteers were subjected to
semi-starvation for 24 weeks, they lost 259, of
their body weight.  Along with this. their capu-
city for work as judged by Harvard Step Test
was reduced (o one-third. After 20 weeks of
rehabilitation. even though their body weight
was restored 10 the original values. still thejr
work capacity was only 75° of the prestarvie-
tion values.  Data provided by Keller and Kraut
(1962) for Germany during the secend war and
and post-war days show that when a nation as
a whole suffers from calorific inadequacy. this
will seriously affect the industrial output of the
nation.

It s common knowledge that the average
Indian worker suffers [rom u certain degree of
malnutrition. and hence will be incapahble of
much of physical exertion. One may argue
that since most of the industriul operations are
now-a-days mechanised. there is no necessity
for much of physical exertion on the part of the
workers.  Whereas this may be true to some
extent. still it cannot be denied that there are
still many operations wherein manual labour js
very essential. In this context one may have a
rough estimate of the impact of food calories
on the physical activity potential. Out of the
daily food caloric intake of an average Indian
worker, nearly 1200-1300 calories will he
utilised to cover his minimum encrgy requirement
during the 16 off-duty hours.

In light activities he will be utilising food
energy at the rate of about 120 Kels per hour
and im moderately heavy activities at 180 Kels
per hour. Since during the shift work in modern
industries the activity pattern of the worker
will be a mixed one, wecan put the average
energy requirement at 150 Kclhour or 1200
Kcl, for the 8-hour shift. If the daily calorie
intake of the worker is only 2000 Kcl, then 1250
out of this will go 10 meet the requirement dur-
ing the 16 off duty hours and only 750 will be
available to meet the requirement during the
shift hours. This will enable him to work
eftectively for only 5 hours. If heis provided free
food or subsidized food so as 1o enable him to
receive an additional 450 Kel. his effective work
period will go up by 3 hours. Thus, from the
productivity point of view, free or subsidised
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FACTORS INFLUENCING WORKER PRODUCTIVITY
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meal. if provided by the management. will be a
good investment,

Ancther important nutrient, depletion of
which from the body will reduce the work out-
put is “water’. Studies carried out in Indian
Industries have shown that a worker in the steel
rolling mills may lose as much as 1 fitre of sweat
per hour during the shift (Sen er al 1966).
In some sections of the textile mills. the sweat
Joss may be 0.5 litre per hour (Sen er al 1964).
Unless such heavy fluid loss from the body
is compensated, man’s work rate will be
reduced as will be discussed elsewhere in this

paper.

Prysical. FACTORS

Apart from the biological and nutritional
factors discussed, there are certain physical fac-
tors such as environmenial heat, noise and ill-
umination which influence the performance of
man.

Thermal Stress in Working Environments and
Work Capacity

An important physical factor which can be
reasonably expected to reduce the work output
is the thermal stress in the werking environment.

The microclimate within the industrial pre-
mises is influenced by the outside environmental
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conditions as well as hcat sources
inside. In the tropical climate of
India the ambient environment in
many parts of the country is very hot
for major part of the year. Besides
this, if there are heat sources as in
steel and glass industries, foundries,
etc. the total heat stress on the
worker will be quite high. Added to
this will be the heat produced within
the body due to the physical activity
of the worker. Of these, the environ-
mental heat stress depends on the
air temperature including radiant
heat. if any, and the prevailing
humidity and wind conditions. Specia-
lists in heat studies have worked out
a unified index called ‘Corrected
Effective Temperature” (CET) which
takes into account all these three
factors. A very early study carried
out by the Chief Adviser of Factories
(1357) in this country indicated the |
possibility that when the thermal
stress in the working environments
goes on increasing gradually from
78° F CET upto about 85° F, the
workers involved In  a moderate
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activity do not have any subjective
complaints and there is no deteriora-
tion in the work output also. But
when the temperature is increased

ENVIRONMENTAL TEMPERATURE i

(DATA FROM CHIEF ADVISER
FACTDRIES REPORT NO.IT. /957)

beyond this, there is a gradually in-
creasing expression of discomfort from
the workers and along with it work production

also starts deteriorating sharply. This can
be seen from Fig. 2 where the results of
the above study are reproduced. Other

subscquent studies [rom the Central Labour
Institute (Sen ef af 1964; Suha 1970) at
Bombay have shown that in many industrial
environments the CET exceeds this critical
value of 83° F. This means that unless
measures are taken to keep down the cffect of
thermal stress on the workers, their output will
be reduced.

One such  measure 5 to solate  the heat
sources wherever possible so that heat is not
transmitted to the other parts of the plants.
Where this is not feasible due to some reasons,

F:9~2

other measures should be resorted 10, such as
introducing liberal and rational rest pauses so
as o maintain the average rate of work at an
optimal level ensuring minimal metabolic heat
production and maxXimum total work turnover
in a shift. The workers should also be encour-
aged and if necessary, forced, to drink as
much of water as possible during the shift.

If they are allowed to drink water ad
libitum, they invariablv do not consume
enough water normally. If they do not
consume c¢nough fluid to compensate for
the sweat losses and consequently suffer
from dehydration, their capacity for work
will be appreciably reduced, as can be

scen from the following results repoited by
Craig and Cummings (1966).
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TFahle 4

DEHYDRATION AND MUSCULAR WORK

FACTORS INFLUENCING WORKER PRODUCTIVITY

Table S

HEARING IMPAIRMENT IN DIFFERENT
AGE GROUPS DUE TO RISE IN OCCUPA-
TIONAL NOISE LEVEL

Percentage  of popula-
torwith impaired hearing

Age—grops

Extent of Maxinu walk-  Pulse  Recral Skin
dehydration  ing time possible rate Temp. Teinp.
Absolute %age C C
0 80 100 196 37.5 36.0
4.5 357 49 201 384 Jo.6
Noise

Yet another physical factor which we are
normally prone to ignore is the prevailing noisc
in the working environments. Apart from its
nuisance value, noise is also proved to cause
hearing impairment in a large percentage of
workers of the middle age group, who are
chronically exposed to the hazard (Walworth
1967).

Apart from this, exposure to Intense noise
level during work shift seems to reduce the out-
put of the workers. Thus (Weston and Adams
1935) have shown that under otherwise identical
conditions, when weavers in a weaving shed
with a noise level of 96 dB were made (o use ear
plugs their output was greater than when no
car plugs were used (Fig. 3).

Of course, the productivity under such
situations may be affected by somany other fac-
tors also, like adaptation to the noisy environ-
ment, motivation and so on. However, these
results suggest that probably even in the Indian
work cnvironments there 15 the necessity for
periodic noise  surveys; and where intense
noise levels are monitored, possibilities of iso-
lating the noise at the source itself and prevent-
ing it from the general working environment
should be explored. If this is not feasible, then
the workers should be issued personal protective
equipments such as ear plugs or ear muffs
of optimal design and they should also be moti-
vated 1o ipake use of these cquipments.

20-29 30-39 40-49 50-59
Non-Noise 3 5 12 22
general populaion
Population exposed
to noise leved of:
85 dB 2 8 13 23
90 3 9 16 28
S5 5 13 22 36
100 7 18 29 45
105 8 27 40 58

{Based on data from HT Walworth 1967}

HInwmination

Optimal conditions for illumination inside
working premises, are also nccessary if visual
stress on the workers is to be avoided and accl-
dents prevented. Under suboptimal illumina-
tion conditiens, the rate of work and the total
output may also be adversely affected.

Exposure to Chemical Pollutants, Fumes and
Dusts in Working Environment

Besides the numercus factors  discussed
earlier, workers in many industries are exposed
to toxic chemicals. fumes or dusts. [t has been
established that some of these chemicals such as
sulphurdioxide and oxides of nitrogen affect
the respiratory system of the man. Some others
like benzene, lead and carbon moenoexide reduce
the hacmoglobin in blood and thereby reduce
man’s capacity for work., In somc other indus-
trial situations the workers inhale toxic dusts
such as sifica dust. cotton dust and asbestos
fibres all of which have a chronic effect on the
lungs, thus lowering the respiratory functions of
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QUTRUT OF TWO GROUPS OF WEAVERS , BOTH
EXPOSED TO MNCISE BUT ONE GROUP INDICATED
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man.  Experimental work carried out in India
had shown that when the respiratory functions
are lowered  the perfermance capacity is also
lowered (Table 6).

Even though we do not have statistics on
the extent of actual lowering in the production
capactty of the workers due to these chemical
hazards, siill we can expect a reasonable [oss
due 1o this factor until and uniess some adequaic
preventive measures are taken.  Such measures
should include periodic assessment  of  the

air-borne conventration level of such pollutants
in the working environments, and implementing
suitable control measures where warranted. Be-
sides. there should be periodic medical exami-
nation of the workers to ensure that they are
not afflicted.

Rationalised Rest Pauses During a Shift
Even though working at 507 of then maximal

oxveen uptake capacity s the optimal rate to be
maintained during an 8-hour shifl, in actual prac-
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There is a popular but
wrong Inpression that only
by offering incentives

the output of the workers
can be increased 1o

their maximum level.

tice there are bound to be more strenucus work
periods followed by rest breaks, which may be
cither scheduled or unscheduled. Current ex-
perimental data indicate that it rest pauses are
to be really beneficial, these should not be in the
form of long rest pauses at the end of prolonged
and continuous work periods. but should be weil
interspersed between short work intervals (Chris-

Table ©

WORK CAPACITY OF MEN AS INFLUENCED BY
THEIR LUNG FUNCTION

Subject groups

I I I IV
Maximal Breathing
Capacity-litres-min
{Lung function) 153 132 118 100
Maximal oxygen up-
take-litres. nun (Work
potental) 2.3 11 1.97 1.74
Speed index in a
professional job 23y 224 1.94 1.49

(Ramaswamy ef af 1969)

FACTORS INELUINCING WORKER PPRODUCTIVITY

¥ u ResEE s el G ) PR

140 High incentives il
g !

120 7 -
> " >Good subjects :
]

e
= 100 L&M i
)
.
] s,
: Low incenbivi
@ 80 CENIVES .
(=
3
x
5 801" ~__ righwcentises =
E ™ e :
‘S Ay, eis N
5 a0l erage subjects N\ Re
a3 al - P
g —"‘"‘---o..___ ~v
ties L Te
E F Low incentn s - g o
T_L. 1 X ! L 7
Dry Bulb | 63 7s5° 85" 90° 93" 100°
wet Bulb — go® 65° rs° 80" 8" 90
ET = & &g 7d 83" §7s" 92
Fag =<f

tensen 19623, Further. it is essential that such
rest is taken in rooms which are well separated
from the working environments vitiated by at-
mospheric pollutants, heat and neise. Ina tropi-
cal country  like ours. it is Turther desirable,
that such rest rooms are adequately cooled,

Role of Incentives

There is a popular but wrong impression that
only by clfering incentives the oulput of the
workerscan be increased to their maximum level.
So long as the biclogical and physical lactors
limiting the performance capacity are not re-
medied, offering incentives aione will have little
cffect. Fig. 4 reproduced from Mackworth
shows that only if ail the factors like maximal
fitness, minimal environmental stress and high
incentives go together, there can be the maxi-
mal cutput possible,

Conclusion

In conclusion, it can be stated that numerous
factors in the Indian environment, some of them
biological and some of them physical are res-
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ponsible Tor the lower productivity of an average
Indian worker.  These fuctors are to be remedied
by suitable preventive mciasures i we reatly want
the productivity i the country Lo go up.
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Sharing Productivity Gains

MR Meher®

Tt is a truism that higher productivity is the key to higher standards of living.
cconomy, labour cannet build for itseif and the community a better life exc
foundation of a higher level of productivity to which it has to make its contribution,

Al the wade unions’ conference held by

the Ministry of Labour recenty. the plea
of the Union Labour Minister.  Mr RK
Khadilkar. to the trade union movement for
increasing  productivity and his emphasis on
productivity bargaining evoked no responss,
Some of the labour leaders even suggested that
mcreasing productivity was not their  business.

It is  true that the primary responsibility
for raising production and productivity rests
with the management. It has responsibility
10 raise productivilty by proper orgam'saliqn.
improved cquipment. systematic plant main-
tenance, improved materials, inventory control.
waste reduction, proper personnel policy. ete,
But the workers also have a stake in improving
productivity and can make a substantial contri-
butior to it.  As observed by the Union Labour
Minister In one of s statements. It is time
that the leadership of the trade union move-
ment in our country woke up to an awareness
of the needs of the present situntion.  If they
have shown their zeal for protecting the interests

* 07, Adarsh Nagar, Prabhadevi, Bombay-25

In a desveloping
cpt on the firm

of their  members. let them take an cqually
aggressive interest in increasing production and
productivity,”™

Replying to a question recently in the Lok
Sabha regarding the allegad denial of fruits of
inerzasing productivity to workers. the Minis-
ter said @ precise measurament of the producti-
vity of the different factors of production was, no
doubt, difficult. It would, however, not be
correct (o assume that the workers had derived
no  gains from increased productivity. The
Minister went on to sav that for the workers to
have their dus share, along with other interests
ceneerned. viz.. the management and the con-
sumers. i the gains from inereased productivity,
1t was neesssary that  there should be, firstly
agreement in principle on the imperatives of
increased  productivity and production. and
secondhy willingness on the part of employers and
workers to get together and work out mutually
acceptable norms, consistendy with local con-
ditions obtaining in given undertakings, for
assessing us best as possible, the increases in
productivity as well as the cquitable shares of
the partizs in it. These observations sum up
the correct position,
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1035 understood that the Ministry of fndustrial
Developmant proposes to formulate a compre-
hensive plan to achizve gher productivity, The
Minister for Industrial Development, Mr Moinul
Haque Choudhury.  disclosed  this recenthy
whilg Inaugurating the flirst meeting ol the recon-
stituted  National Productivity Council. The
Ministzr further said that the possibilits of hold-
ing a seminar on productivity 1o aseertain the
consensus ameong leaders of industry and trade
unions as to the new directions to by provided
for creating the most favourable atmosphere
for higher productivity was heing considered
and that it was regrettable that an aceepted 1or-
mula on workers” share in the gains ol producti-
vity had not vot heen arrived at.

Trade union leaders ulso have been emphasi-
sing the necessity of workers having a fair share
in the gains of productivity. but there is no dis-
pute on this proposition. Devising un acceptahle
formula on a national or a general basis for sha-
ring the gains of productivity is not the problem.
The difliculty is of measuring the gains of pro-
ductivity.  On the principles Tor evolving finan-
cial and other incentives 1o workers for increas-
ing production and productivity. a great dJdeal
has been written by industrial experts and others,
Nothing more renwains 1o be said on the subject
and ne further rescarch is needed,

Lfforts by NPC

A tripartitz committee set up by the National
Productivity Council laid down the following
guidelines for sharing the gauns of productivity.
It must not compromise the prospects ol con-
tnuzd cconomic growth: it must not merely be
a plan ol co-sharing betwzen management and
labour, but also amonrg consumers and society
at large in thg form of Government: it sheuld

be simple but at the same time anticipatory of

difficultizs to arise.

Omn the basis ol the report of the Convmuttee.
the Wational Productivity Council suggesied
that, after making a provision to mect the inte-
rest of consumers. which should not exceed 20
percent. out ol the balance of the gains of produc-
uvity, labour should receive half in those indus-
trics where their wages corresponded to o fair

or fiving wage, except that (i) where the wages
were al o level below the famr or the need-based
minimum wage. the share of labour should be
larger. o be decided by mutual agreement
and (b where the industry has clearly built up
a lurge free reserve the share of labour will be
Righer than 3 per cent of the amount available
for  distribution.  After providing tor consumer
and labour interests. o portion should be
resersed lor the development of the industry
and the rest should be avatlable for remunera-
Ling capital,

11w ditficult to apply the Tormula 1 practice.
There would. lor example. be a dispute as to
what 15 Twir wage or need-based wage.  There
would also be disputes as to the refutive share of
labour and capial, assuming for argument that
the mains of productivity can be quantified. Morce-
over, sharing of gains has two aspects. sharing
i production-procecds which is covered  hy
meentives to preduce, and sharing of  gains
which result from the total operitions. Labour
already shares i the overall prefits under
the Tormeula ol ithe Bonus Act.

Even 1t there 1s an increase in productivity
there may, It o particular year, be o loss where
ovraordinary dactors play o big part. There
nuty be good prefit notwithstanding low produc-
tivity because ol external favourable fuctors Jike
market conditions.  Higiwr production i a
concern will not necessardy mean nwore profits,
for finurvial cesults also depend on vther faclors
such as e conditton of market, the state of
consumer demand. availabitity of fuel and power,
cost of transport. Government controls. excise
duties. ete.  The efficiency ol workers s only
one of anumber of factors contributing to profits.

The ingrease in production glay net be due
te increased efforts by workmen but dueto invest-
ment 1in modernised machinery or in the rehabi-
Jitation of the existing machiners. Tt would
always be difficult to determine the mcrease in
productivity that could be attributable to the
efferts of the workers.  Besides, it would not
be faiv i labour is given the same percentage
share in the gains of productivity. assuming they
can he correctly measured. when the gains are
due 10 factors like investment in better plant,
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well regulated supply and good quality of raw

materials, improved methods. diversificution of

preducts, ete.  In so far as there 1s an increaxe
in profit by these means the workers already
share in the prosperity of the concern under the
formula of Bonus Act.

Further, while therc can be no question that
productivity can be increased by suitable incen-
tive schemes. where the condtitions are favourable
for the introduction of such schemes. mcentive
schemes are not suitable for all industries.
There are industries where 1t is not feasible (o
link wages with productivity and time-wage 1
more suitable, for example. where the outpul
of workers ora group of workers cannot he mea-
sured properly m defined units, or is subject to
considerable inlerruptions, or where guality i
moere important than quantity. or materials are
costly and instruments hkely to be damaged
by undue speed.

The fact is that any system for sharing gains
of increased productivity or any system for link-
ing wages with productivity 15 not capable ot
being laid down satisfuctorily by any mathe-
matical formula such as the one suggested by
the National Productivity Council

As observed by one writer " The best antidotes
against impediments in productivity are sound
management, sensible unionism and the develop-
ment of good industrial relations.”™  Further,
it has to be borne in mind that gamns m produc-
tivity can be shared in other ways than by money
payment, such as shorter working hours. welfare
plans, etc.  Each incentive scheme will have to
be tailored to the particular circumstances of
the factory or establishment, on the basis ol
time and metion studies or past performance
or 1the rated capacity of the plant

Efficiency Level

As observed by the National Labour Com-
mission.  employers and workers should for-
mulate a simple incentive system at the unit
level on some agreed busis through collective
bargaining. Wage incentives should generally
provide extra carnings only after a mutually

SHARING PRODUCTIVITY GAINS

agreed level of efficiency has been  attained.
To ensure quality of production incentive pay-
ments should be gencerally allowed only if the
output has been approved on mspection by the
management.  Relevant norms in this connec-
tion should be laid down. The worker's nor-
mal wage should be protected where it 1s not
possible for him for circumstances beyond his
control to earn an incentive,

Iincentive schemes cannot be introduced to
cover all occupations 1 all industries. The
NLC has turther recommended that the Govern-
ment must pursue policies which will contribute
Lo the promotion of sound collective bargaining,
even at the risk of some possible conflicts, It is
necessary to throw greater responsibility on
emplovers and trade unions to resolve their dis-
putes. It might be mentioned here that the nature
ol problems in the field of productivity tech-
nigues and incentive schemes is such that they
can be best tackled by those who are directly
concerned with the problems.  Such problems
cannot be anticipated and provided for once
for all. but have to be dealt with, as and
when they arise. on the shopfioor, Therefore,
the conciliation and adjudication procedures
are not helpful in tackling productivity problems.
Besides. the technical natuce of such problems
makes it difficelt for conciliation officers and
adijudicators to deal with them properly.

Productivity burgaining has madec  great
strides n the UK where trade unions have
recognised that i the long run labour can get
better wages and conditions of service only from
increased productivity. In this country also there
have been somwe agreements between manage-
ments and uniens on incentive schemes, but
there is scope for more such agreements. Higher
productivity in an undertaking is a joint
responsibility of the labour as well as of the
management. Where unicn rivalry has not
affected the social envirenment and where there
has been good industrial relation, successful
productivity bargaining car. make a significant
contribution to the prosperity of the industry and
the well-being of the people who belong to it.

—Courlesy: The Economic Times



Productivity and Participation:

British Experiment in Productivity Bargaining

Campbell Batfour®

The twin aims of productivity and participation are desired by most industriafised countries in
\Western Europe, as well as a number of countries in South Asia, India, Ceylon and the Philippines

among others,

Yet, the problem ol achieving those aims is more cumplex than it appears.

Even

in Western Europe, some countries hiay e heen more successful than others, with the Seandinavian coun-
tries leading in developments in workers™ pariicipation, while Germany, France and Italy have
achieved high growth rates with o lower degree of participation.

N we turn to developing countries such
as India, with immeznse rasourcs ol man-
power oflset by the present difficullics of find-
ing jobs for milliens, and a considerabl: “socral
distance” between numbers of  employers and
workers. how realistic can we say that the two
objectives of Productivity and Participation
are? The answer must be that present diffi-
culttes cannot and should not prevent some
steps being taken now which will leud 1o greaier
progress in the future.

There is a need to raise real living standuards
urgently. both to feed and house the population
more adequately, and aiso to realise the ccono-
mic potential and national aspirations of India.
For this, economic growth is necessary and is
frequently stressed in the speeches of politi-
cians of high rank. Yet. expericnce in the West
has shown that productivity campaigns and
speeches have little effect on production. except
for short periods of national crisis.  In peace-
time conditions, workers rarely respond 1o
abstract calls to work hard for the sake of the

* Senior Lecturer, Balfour University College, Cardill

(UK).

country.  The goals have to be within their
immediate frame of experience and psycho-
logists point out that involvement is necessary
Tor effective task work.

Productivity Bargaining in Britain

The most cffective break-through in the
field of productivity in Britain in the last few
vears has been the development of productivity
bargaining. Although the emphasis is on
increased production, the process also leads to
an increase in workers' participation,

[n negotiations with unions or workers,
the older collective bargaining method centred
mainly around changes in pay, Productivity
bargaining examines the  whole work situa-
tion with the aim of greater output or effici-

ency., It also examines efficiency of manage-
ment as well as the working methods o
emplovzes.

Flandcers defines management as “the art
of gettinz things done by other people™. Pro-
ductivity Bargaining shifts emphasis from “keep-
ing them quiet” to an active involvement in
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Agreement became the Roseita Stone for
British industry”. It could be added thar
4 large number of subsequent aggreements

were far less successful than the Fawley Agree-
ment had been, or that oil refining {Fawliey)
and other tlow or process industries with high
capital/low labour vosts were the best arcas
for spectacular wage increuses traded off against
greater job flexibility and less manpower.
Such industries also  have a high growth rate
and can afford yearly wage increases for work-
ers without much difficulty. Discussion about
productivity led to numbers of “phoney’ bar-
gains where the employer got the bargaining
without the productivity, and wage increases
unrelated to productivity were approved by
the Department of Employment and Producti-
vity, not out of duplicity, but because the
detailed figures for such calculations were not
available. Some P.T.B. investigators who went
to firms were struck by the fact that frequentiy
tew figures were available to measure the refation-
ship between pay and productivity seo thatsome
rile-of-thumb assessment had to be made.

In spite of the ‘phoney” bargains there were
many genuine advances made in g numbar of
indusiries, and unions and negotiators began
to recognise that they must make a number of
suggestions about job flexibility and inter-
changeability. about retraining and training of
semi-skillad men 10 take up certain jobs, about
overtime and absenteeism. about unpecossary
tea breaks (an important rite in British industry
and one of the stumbling blocks in many pro-
ductivity agreements where the management
complained that they were losing nearly an
hour’s work per day over this ceremony). The
Board’s study of ‘Hours of Work, Overtime and
Shiftworking” (Report No. 161, December, 1970,
Cmnd. 4534) did much 1o convince industry
that excessive overtinie was a sign of managerial
inefficiency, leading to slack work throughout
the day in order to make overtime available,
and making ‘wage drift’ inevitable.

The main advantage of productivity bargain-
ing in this context is that it enlarged the area of
collective bargaining and enabled management
and unions to locok at the totality of the work
situation instead of arguing narrowly about
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wages and bonus rates. This was a new deve-
lopment in British industrial relations and was
bringing the unions closer to the Anerican form
ol collective bargaining.

Workers® Education and the Unions

Another promising development was that
the unions began to display as much, iff not
more, interest in productivity bargaining than
the employers did, The T.U.Cs assistance
was sought by the B.B.C. to maks a series of
short films about productivity bargaining,
which discussed the prineciples and examined
some cases. Thousands of booklets were pring-
ed and sold and hundreds of trade unionists
were able to study the subjzet in day-release
courszs sponsored jeintly by the C.B.I. and the
T.U.C. Many ol these were organised through
universities and technical colleges. The= effects
of this mass-education programme are difficult
to estimate. as the television programme was
shown at off-peak times and was {oo simple
lor the active shop steward.  Yet, it did make
many workers awars of the possibilitizs ol pro-
ductivity bargaining and thzy may have bsen
less nzrvous about discussing this with manage-
nment in nsgotiations.

Significant Results

Onz result of the wider interest in producti-
vity was that the wide-rzaching and oftenlengthy
discussions between werkers and management
led to a grzater exchange of idsas and informa-
tion in some industries than had hitherto taken
place, and the management had to agree to pro-
vide information about production and costs
of 4 complexity they had not been asked for
before., This helpzd to break down the tradi-
tional barriers of hostility and suspicion which
had led to strained relations in some industries.

Over the period of incomss policy more
and more unions declared their willingness to
negotiate in terms of productivity. A survey of
union attitudes by Incomces Data Scrvices Ltd.
published in 1970 showed a contrast with the
situation in 1966, “Now the situation is very
different.  Almost all unions are ready to co-
operate to negotiate productivity agreements at
plant level or 1o negotixte guidelines nationally,”
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{(ID.S. “Swudy on Unions and Productivity
Bargaining’. January., 1970, p. 3. At the same
time the survey said that tfew ol them had the
resourczs or sl o mitiete such bargains
themselves,

The T.U.C. issued a booklet on th: subjoct
(Productivity  Bargaining. 1966) which dezalt
with the aims and characteristics ol agreemants,
and dealt with o number ot points such as giins
1o workers,  “The wages of all workers covared
by productivity agreements have gons up .."
Wag structures in the plant can bz changad by
job analysis and evaluation. They pointad out
that most productivity agreements “have baen
concludzd in capital-intensive industries where
labour costs are small in relation to total pro-
duction costs und the demand for the products
ol the industry is increasing™. (idid p. 7). Bar-
saining i labour-intznsive industrics was more
difficult and the purpose of the agreement was
o reduce manpower.  An interesting conclu-
sion Is thai the line between joint consuliation
and negotiation can bz crossed and the two pro-
cesses mergad, thus increasing ‘union partici-
pation in the firm’s decision-making’. The sup-
port of the T.U.C. for productivity bargaining
helped the method 1o gain acczplance.

In practice there ware a number of difficultics.
While employers’ groups and unions could
agree nationslly on pay and productivity guide-
lines. at tocal or plant Ixvel firms wore reluc-
tant to feed figures abowt pricing policy. produc-
tion. profits and costs into nzgotiations with
national or district union officials.  While more
nformation was somsatines given to the local
shop stewards, managsment still felt that a high
degree of secrecy was necessary on some figures.
which some ol their competitors or lurge cus-
tomers would be glad to have.

The sprzad ol productivity bargaining did

not mean that this followed the guidelines of

incomes policy. The P.I.B. had meant this to
be one of the corner stones of economic growth
as they returned to the theme several times with
an interim report (No. 23, December, 1966)
and a full report (‘Productivity Bargaining’,
Report No. 36, July 1967, Cmnd, 3311) lollowed
by another ("Productivity Agreements’, Report
Neo. 123, August. 1969, Cmnd. 4136). The
advice of the Board and the D.E.P. was that
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the benelits of the increased productivity should
be o threc-way split between employees, em-
ployers and costomers with one-third going to
cach. so that the customer shared in lower or
stable prices.  In practice this did not happen.
as the uniens were unwilling and the employer
preferred o put the customers” share into pro-
s, The 1LD.S. Survey says that “very litile
note is tuken ol any Government statements of
policy on this question... . The productivity
bargain 15 universadly recurded as 4 meuns of
negotiwting  higher pay on the best terms.”

{op. cit. p. 4).®

Anether defect was the Tailure on the part of
management to achieve the productivity for
which they had paid in advanes. POLB. Report
INa. 36 says that there s a good deal of jgmo-
rance about costs et the management side,
There was an imperazive need (or the manuge-
ments e relate pay 10 output.  Soeme nanige-
ments  underestimated  the  difficulties  of
measursment which could br causad by changes
in maerials. product-mix and changing raw
material costs.

Yet, the fuct that se many unions began to
use the language of productivity, and acknow-
ledge that such practices as cxcessive overtime,
craft. momnopolies and resteictions on output,
the need for inter-job llexibility and the reduc-
tion of overmanning. existed. was a major step
forward.  The mutual recognition of problems
was the Iirst necessary step towards their solu-
tion, although a number of unions were attrac-
tad to productivity bargaining as a means of
extending trade union control and power in
idustry rather than as a means of fighting
mflation. A large number of plant committees
uged thesc agrecments to become virwually aute-
nomous of nativnal union control, and to sireng-
then theis bargaining power.  In spite of the
spread of productivily bargaining strengthening
some local unions, the agreements helped to
stabilise industrial relations, us long-term commit-
ments had to be undertaken by the unions as
to the ponts agreed upon, and the amounts to
be paid.

“For a detailed analysis of the position in India, sce
‘Sharing the Gains of Productivity” 1967, published by
National Productivity Council of India, New Delli
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Prodactivity and the VFinmn

1. The firm can devise an agrezment. dis-
cuss this at national level with  the
unions. and bring in the local workers
for discussion at a later stage. or

7, The parent company can werk out the

detailed procedures 1o be followed. then

ask the individual tuctories 1w consult
at local lavell This allows scope for
tocal and technical differences. or

The Company provides a broad policy

and the Tecal firms work out procedures

within the policy.

(]

Participation Within the Firm

There wre three possible approaches here.
The first is that the management arrange the
agreement with the Union officers. then put the
idea to the men.  Alternatvely. the agrecment
can be workad out by shop stewards and mana-
genent with the local union officiuls coming
m on salary or wage negotintions.  The scope
of the discussions i passed on to workers” owet-
ings. The third approach is one of wide parti-
cipation. bringing in the workers and steff from
the beginning.  Productivity and participation
are built up from the work groups in their difte-
Fent argus.

The third method. the joint problen-solving
style. has been usad by sonw firms. The writer
has scen some examples ol this.  Communi-
cation was helped by the “cascads™ method.
whereby committees mat and discussed plans.
reached agreement, then committee members re-
ported to other comnuttees. who in turn report-
ed to others. In time cach worker and staff
member had heard directly about the new
schene.

In one factory. the management employed
an industrial consultant. who acted as & bridge
between the Productivity Working Party und the
shop stewards. Both thes2 groups were nomi-
nated to the Works Consultative Council,
This in turn was advised by the Productivity
Co-ordinating Committec.  Below these were
Productivity Co-ordinators and  Productivity
Teams. so that virtwally every member was in-
volved in talking and implementing the ‘lan-
guage of productivity’. (see Diagram).

h
Ted
—

The lLanguage of Productivity

As said earlicr. spreches and productivity
campaigns  cannot suceeed  in the  abstract.
Workers and managers belizve that the appeal
15 to their neighbours and net to them.  This
is why ivolvement at all levels of the tirm in
productivity changss is S0 nacessary.

Waorkers” education and discussion groups
within the firm can play an important part in
linking the concepts of puy and productiviry,
These conczpts should be dealt with in a straight-
forward manner. so ihal munagement s not
open to the charge that higher productivity
benefits the firm more than the workers. |t
should be peinted out that questions of laxation
of profits are a pohucal matter and should be
left 1o the politicians.

It is important to presznt sonte simple ideas
of the company balinee sheat as some union
Teaders can persuad? their members that the
wage demand creates ils own money supply for
payment.

The Government can play an important part
m this by showing the relation between prices,
prafits, wages and production. In times of eco-
nomic or political crisis, o wage price freeze’
tor a short period i an effective method of
perstiading unions and nmmnagement to justify
higher wages by higher productivity. The Gov-
ernment and industry should also stress the
creation of new job opporiunities,

As discussed earlier. the traditional collec-
tive bargaining centred around changes in pay.
Demands werz basaed on the standard of living.
the cost of living. comparative wages and pro-
fits, although the first three are not related to
productivity, and profits can rise for a number
of reasons.

Bargaiming on  productivity  (efliciency in
service or clerical sectors) forces the bargainers
to use the language of productivity and justify
their demands by reference to the real situation
in the firm and not to conditions elsewhere.
Unless this 1s done by as many firms as possible
in the industrial sector. the bargainers are. In
the words of one Indian. "not distributing wealth.
but distributing poverty’. K|



Inter-Regional Differentials
in
Labour Productivity

Promod Verma™

'-‘mpiriml evidence suygests that productivity differentials are an important variable in the

cxplanation of wage ditferences belween states.
fry to pay more wages.
Livity.

Rising produciivity enhiances the ability of an indus-
But it is hardly recognised that higher wages mav also induce greater produc-
Thus wage-productivity- wage s spiral might E\pl.un the growth of high-wage industries A

cuncentration of such industries in any particular region would thus exhibit the simultancous
avcurrence of high wages and greater productivity than the national average.

The obiective of this exercise is to explain the reasons for inter-regional differentials in labour

productivity.

A comparison is then made between these two points in time.
Later on, a cerrclation anavIsis is presented to

a cross-section and comparative static exercise.

identify the factors which explain productivity differentials.

raised ib conclusions.

A8

]'l “Libour productivity
is mieasured as net value added per worker,
This 15 essentially a statistical concept. Many
Gictors of production vontribute o output: one
could therefore compute both  output worker
and  output capital ratios. These are partial
rativs. Thus lubour productivity as a siatistical
measure daes not imply the subjective elements
of labour ¢iliviency, Nevertheless, insofur as the
willingness and dbaln\ ol workers to adjust o
new technology is concerned. workers™ cooper.-
tion gels reflected in higher productivity.

may be noted that

Productivity Lndices

The dutia on net vaiue added and production
workers are drawn from the annual indusirial
surveys conducted by the Government of India.
Until 1933, the reports were published as the
Census of Indiain Manfuciures, but - since 1959

* Professor, Indian Instiiuie of Mapagement, Ahmedadad

An attempt has first heen made to analyse productivity differentials in 1950 and in 1960,

Thus, this study is essentially

Some policy unpllmtmns have been

they have been enlarged in scope and published
under the title ol Ammeal Survey of Industries.
Apart from the fact that industrial coverage was
changed from 1939, a greater statistical preblem
is presented by the fact that the States were
reorganised in 1936, There were readjustments
in the existing boundarics of targe  States—the
smaller contiguous States were merged with the
Lirger ones.,

Huving obtained data from the above-men-
tioned sources. the following formula was used
to arrive at the index of produclivity:

V/Eq
Vy/Ey

I)R,,
where Pg—index of lubour productivity
for a State

total net value added for a
State

V,s;'
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F,=total cmplovment ol pro-
duction workers in a State

Vy—total net value added for
all States

Ey-=total employment of produc-
tion workers in all States.

The productivity indices are provided in

Tables 1—I11.

Table |

Inter-regional Productivity Diffcrentials, 1930

Net valne
added
(Rs. fakhs)

No. of )
production  Iidex  of

States workers productivity

7044 446,950

West Bengal 88.45
Bombay 10484 491,225 110.38
Madras 2604 1,60,984 83.63
. p. 2554 1,45835 90.38
Bihar 3054 86,323 182,56
Punjab 390 23,935 84.46
M. P, 562 45,804 63.44
Orissa =2 9,788 80.58
Assam 83 4913 87.87
Delhi 439 21,927 103.71
Ajmer 46 5,974 40.34
Yindhiya Pradesh 6 512 63.61
Travancore-Cochin S0 5,568 46.95
PEPSU 182 8,934 112,62
Hinwchal Pradesh 3 354 54,20
Rajasthan 96 9,023 35.25
Kutch by 323 13507
Al stales 28392 146833 100
Source: Census of Indian Manufactures 1950,

[
D
(B8]

Table 11

Inter-regional Productivity Differcidials, 1960

No. of )
Net value Production  Index of
States added  workers  productivity
[ Rs. fakhs)
Andhra Pradesh 1;331 1.27.824 54,13
Assam 2564 58,212 J3L.31
Bihar 6049 1,33,096 135.70
Gujarat 3802 234,284 103.35
Jammu & Kashmir 7793 6,891 3376
Kerala 2114 1,271,083 3213
Madhya Pradesh 2088 77,827 8011
Madras 0176 187,049 98.27
Maharashtra 23833 5,753,802 123.57
Masore 2633 92,616 84.88
Orissa 846 22,558 112.02
PPunjab 1668 00,922 81.78
Rajasthan 871 37,016 68.63
Utlar Pradesh 5372 204,383 §1.39
West Bengal 1-9313 5,82,124 99.05
Delhi 1379 35.340 116.53
Himachal Pradesh 9637 1,317 21892
Tripura 15 i 60.08
All states 8,64,37 25,850,399 190.00
Sowrce:  Aanual Suirvey of Industries, 1960

In 1950. above-average productivity indices
were found for Bihar, Kutch, PEPSU, Bombay
and Delhi (Table 1) The low-productivity
States identified were  Ajmer, Travancore-
Cochin. Himachal Pradesh, Rajasthan, Vindhya
Pradesh and Madhya Pradesh. Among the
high-productivity States, Bihar and Bombay
stand out prominently if one disregards the smal-
ler States.  Similarly, Rajasthan and Madbya
Pradesh can be singled out as low-productivity
States, if the smaller States are disregarded.
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Table 11

Change in Productivity 1950-1960

Srates Poreenraee chonve Ronk
Andhra 12.6 13
Assum 133,06 2
Rihar RItR) 1.2
Alaharashtra Yiy G
Gujarat 0621 16
Kerala Y3 8
Mudhya Pradesh 105.6 +
Madr 1036 5
Orissa 118.1 3
Punjah 739 9
Rajasiban 1508 i
Uttar Pradesh 330 11
West Bengal 3.0 7
Source: Tables [ & 11,

1960 data (Table T suggest that  above-

wverage  productivity was o experienced  n
the following  States:  Himachal  Pradesh,
Bihar, Assum. Maharashtrn. Delhi. Orissa and
Gujarat. The low-productivity  Stales were:
Kerala. Andhra Pradesh. Tripura and Rajasthan.

In Taxle TI an attempt has been made 1o
measure the change in labour productivity, The
{ollowing States expericneed  high productivity
increases: Rajasthan. Assant. Orissa and Mudhyva
Pradesh. [t may be noted that these States
have progressed tromea low fevel of productinity,
Tt is clear that despite higher rates off increase
m productivity. these states did  not wchieve
the level of high-productivity States. On the
other hand, the high-productvity States exhi-
bited moderate rate of increuse in productivity,

DIFFERENTIALS IN LABOUR PRODUCTIVITY

The analysis provided thus far suggests that
the structure of regional produstivity is charae-
terised by wide  differentials.  In 1930, the
lowest productivity index was 40,34 and highest
productivity index wus 182500 Similarly, in
1960, the lowest productivity index was 52013
and the highest prodactivity dex was 21892,
Thus the range was substantsl in both vears.
Higher rates of productivity growth in low-pro-
ductivity States did not change the situanon
appreciably,

Corrclates of Productivity Differentials

[t ds custoimary to analyse growth in output
by the method of estimating droduction func-
tions,  But in this analysis we are concerncd
with output per worker (productivity), Thus
a vartant of production function approach nay
uselully be emploved. The tollowing medel
can be proposed:

(1) P=1 (W. K)

where Poonel value added per worker

W o= wiges per worker
K == capital per worker

The maodel sugeests that preductivity and
wages are positively correlated. A change in
wages should bring about changes in producti-
vitv.  There is ample reason 1o believe  that.
coterty  paribus. incentive pazments result in
higher productivity and lower vnit labour costs.
However. the fact that wages are paid cut of
the net value added does introduce a simultaneity
bias in the estimation of regression coefliciont
of wiages,

1t s abo sugeested that capital intensity
tends 1o fluence productivity.  An improve-
ment i the quality of capital or an increase in
the stock of capital wiathout a concomitant
increase in number of workers cimployed woukld
certwtnly result o omore output. Since oulput
increases but the number of workers remains
comstant.  output worker ratio  (productivity )
tends to ancrease,  Productivity  and  capital
intensity are therelore by pothesised 1o be posi-
tivelv correluted.



PROMOD VERMA

Two other independent variables may also
be considered  First. the existence of a deve-
loped labour market may indirectly affect the
productivity in any region. In an industrialised
region, the availability of required manpower
is an added advantage. although high wages
might deter firms from moving into high-wage
States. However, the advantage of locating in
an already-industriabsed State overcompensates
for such a disadvantage. An indication of de-
veloped region may be provided by the ratio
of non-primary employment to total population
in any region. Sccond. the existence of a
strong trade union movement may also exert
an indirect influence on  productivity. The
acceptance of technical change and of the very
industrial way of life 15 made easter by industrial
organisations such as atrade union. In order
to clicit the willing cooperation of workers in
raising productivity. the employers have oflen
to scek the mtervention of trade unions.

The theoretical model cun now be re-stated
as tollows:

(2) P -By-HWi K
(N P=By-+BN-B,T
where P onet value added per worker
W —wages per worker
K -.capital per worker

N =non-primary employment as a
proportion of total populiation

T --trade union membership as a
proportion of non-primary
emplovient

By, .p=—=regression coclficients, with
a0 1-. )

Equations (2) and (3) will be estimated by
the method of ordinary least squares.  However.,
in order to reduce the simultaneity bias hetween
productivity and wages, an attempt will be made
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o wse the method of two-stage Ieast squares.
The two stages will be as follows:

A
) W=D B.T-H BN (obtain W)
A

(5) P—Byi DW= B, K

It may also be indicated that  compuied
ratios will be provided below the regression co-
cflicients and that the significance levels of Lhe
coeflicients witl be us follows:

Fousigntlicant at 17 level
#F- significant af 5% level

FEEL significant at 107 level,

Productivity data already presented  are
drawn lrom industrial surveys.  The same sour-
ces are used w construct indices on average
wages and capital intensity,  Data on non-
primary emiployment are taken from the Census
of Population. while figures on trade union mem-
bership are derived from the Ministry ol Labour
gstimales,

Regression results for 1950 are provided in
Table IV. 1In equation (6) the regression co-
efficient for wages is found to be significant at
192 fevel.  Although the coeflicient for capital
intensity has the correct a priorl sign. 1t 1s insig-
nificant.  The coefficient of determination, cor-
rected for the degrees of freedom. turns out as
404, Thus, the two variables explain about
607, of the variation in productivity.  Equation
(7) suggests that average wage itsell explaing
almost 607, of the variation in labour preducti-
vity.  Consequently, the role of capnal intensity
i5 found 1o be almost negligible in the explana-
tion of labour productivity. This observa-
tion is corroborated by equation (8). The
regression  coefficients  for other cxplanatory
vanables are also found to be insignificant,
Equation (12) s computed by the methed of
two-slage  least  squares.  In this equation,
the regression cocflicient  for wages remains
signiticant.
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DITTERLNTIALS IN LABOUR PRODUCTIVITY

Taprr 1V
Regression  Resulls, 1950
Lagaion Lependent Revression coefticients R=- S.E.L
Nuemiher Variahle Canstant I8 A I A L o
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(4.29) (1.G6v) 004 21.35
7 P —13.24 1.667" 6 21506
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Regression Results, 1960
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Nianber Pariable  Comstant I Y S A U |
13 B 26,633 Sl A8 018 16173
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15 B ——Yi.92 BE:E! 172 127 30.750
1.02) (1.849)
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Regression Results, 1950- 1960

Faguition Dependent

Rearession

Numher Variable  Constunt It A
19 P 80.607 ARS8 —. 183
(1.53 D) (1.527)
20 I 06,635 BRIEH
(.968)
21 14 102687 —. 113
{.203)
22 r 177033 —. 11
(.851)
01 W 31,8849 180
(1.169)
24 P 77144 —-.194
(1.424)

Coetficients o K-: CARL
' TN It
103 KhI 3
03 39061
AL 356
2626 — 2551 A7 4287
(.723) (R2T)
1.9gn — L34 R s S
1.Y37) (2.860))
76 AN I8 w9T
11,308)

The results for 1960 are set out in Table V.
Lquation (13) shows that both wages and capital
intensity are significantly correlated with pro-
ductivity.  The coeflicient of determination is
0.618. The regression coefficients for both these
variables are found significant in bivariate rela-
tion with productivity.  In ¢quation {(16) re-
aression coefficients for capital mtensity and
trade union membership are found signilicant.
but the coefficient for non-primary employment
is insignificant. In this equation. the coeftl-
cient of determination has increased to 0.697,
Equation {17) has been estimated by the method
of two-stage least squares.  The regression vo-
cfficient for wages remains significant i this
cquation,

Regression analysis for an explanation of
changes in productivity over the period 1950-
1960 has not turned cul 1o be satistuctory (Table
VI Lo equation (19) the coeflicient ol deter-
mination is extremely low. Howeuver. the re-
gression coefficient for average wage has the
correct ¢ priori sign. On tw other hand, the

a priori sign for capital intensity is wrong. Tyui-
tion {279 shows that the « priosi sign for trade
union membership is correct but the regressios
coefticient is insigniticant.  Consegiwenthy, none
of the independent variables is statisticaily corre-
Jated with the dependent variable.

Conclusions

The data anadysed in this paper suggest thit
during the filtees. there was wide mter-regional
differential in  labour productivity. It was
found that these ditferentials in 1930 could be
explained by wage differentials.  In 1960. several
variables were found statistically significant:
wiges. capital intensity and trade unionism.
In general. the statistcal analysts supported the
hvpethesis that productivity differentials tend
10 be associated with differentials in wages on
one hund and capital intensity on the other,
The three variables are therefore highly inter-
related.

There are variods policy inplwations which
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should be noted. In order to raise lubour pro-
ductivity, it may be necessary o establish those
industries in which both average wagesand capi-
tal intensity are high. The analysis highlights
the relevance of wage incentive schemes which
accomplish the simuftancous increase in pro-
ductivity and in wages. The analysis also sug-
gests that technological change (an increase in
capital.labour ratio) should raise productivity,

I should be noted, however. that the low-

IN LABOUR PRODUCTIVITY

productivity States arc characterised by labour
surplus and by concentratizn of low-produc-
tvity industries. If capital intensity increases
i these States. the unemployment situation might
further worsen. In the long run, the location
of high-productivity  industries might create
additional demand for tabour.

In the short run, introduction of Wage ineen-
tive schemes szems to he an appropriate npolicy

o encourage growth in labour productivity,

EMPLOYEE GOODWILL

If the supervisor does not listen and offer some encouraging advice ¢r help, employee
goodwill can be seriously damaged. For example :

The president of a company passed a group of employees on his way to lunch in the
plant cafeteria.  Nodding to them—in anticipation of some sort of thanks for the wage and
fringa benefits improvement anncunced that morning—he was dumbfounded to hear one
employee say: "l appreciate the increased benefits, Mr. Jones, but I'm more interested in
getting my supervisor to order some modern overhead lighting for our department.”

Another employee said : “| didn't ask for extra life insurance, I've been asking my
supervisor for the last few months to have my worktable fixed so that it doesn’t rock.”

Another commented ; ~“All winter I've asked my supervisor to look at the radiators near my
work station. The wind comes in the windows and gives me a stiff neck. 1'd rather be
warmer than get a wage raise.”

Obviously, listening and a little action would have accomplished much in this situation.
The supervisors who seem to have the most whole-heartad support of their workers (who can
motivate the workers to produce more than the minimum or who ecall forth better quatity and
so forth) are the ones who do not wait for worker complaints and suggestions to come to
them. They go out, making themselves available to workers and listen.

—Management Review, March 1970.



Impact of Management Decisions
on Labour Productivity

RP Khandelia*

The declining rate of productivily increases in Indian industries warrants investigation into

uperation management decisions, lihour psychology and their attitude towards work,

An afttempt

has been made to identify and explore some of the areas that impede productivity and to sugpest

remedial measures.

THE poor growth rate of 39 achicved by the

Indian Industries  during  1969-70  as
against South Korea (13°)). Taiwan (1073 and
even tiny neighbour Csylon (8°,1 is rather a
sad revelation,  The output per head of tie
advanced countries s at present twelve limes
thal of less advanced. and it ¢xisting trends arc
any indication. it witl be cighteen tmes by the
end of the century. Conversely. the population
increase in less advanced countries, 15 1.5 to 2
times that of advanced countries lowering our
standard of living in goemetric progression of
18. To quote Mr EPW da Costa of Indian
Institute of Public Opinion and the Market
Research Corporation ot India. an agricultural
bias 1o our plans and cconomic policy can only
save us from the not-far-off disuster. Tt was
only with the green revolution that the vicious
circle of low incomz—low saving—low capital
could be broken. Intensive industrialisation
will only serve o complicate the issues,

To strike a balance between thetwo.the Indian
Government has been guided more by the “Slo-
gan of the Day” coined by certain political parties
and then by any evaluation—analvtical or con-
ceptual—made by the specialists 1 respectine
fields. The productivity ot the Nation has heen
falling at an alarming rate in certain areas: the

* Hindustan Motors, Uttarpara, Hooghly Distt,
Bengal.

W oest

most crucial being the Durgapur Stes) Complex
runting at 3077 wnstalled capacity today.  An
attempt 10 evaluate many tacets of the problem
and submit a constructive and practical approach
on ull-India basis has by fur been lacking and
possibly nof cven ever serously made.

Certaun aspects of labour productivity have
been considered here and the effect of “Manage-
ment Decisions’ on Jabour psychology and
practics enumerated in detail.  Decisions lacking
critical technical examination and analysis act
as o big retarding force and lead to labour inertia.
Therefore, the factors of produoction having a
direet bearing on ‘PRODUCTIVITY' (Labour
productivity in our case) must first be identified
bafore attempting 1o assess their impact.

In the words of the Iate Mr Russzt of Union
Carbide (India): Productiviy is that balance
between the factors of industry which will give
maximum cutput for tae smallest expenditure
of resources. whether these resources are Consi-
dercd in terms of Men. Money. Materials,
Machines, or Time.

The ‘Employee Productivity” can now be
detined as the volume of output that a business
coneernt achieves per hour of work, the level
of mitput being dependent upon men, machines,
and methods.

With the background laid eut as above, we
shall now c¢xamine *Operation  Management
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Deciviens” that influence productivity, with em-
phasis en labour productivity.

Cash Investment Automation

Mechanisation and automation of industries
to produce at mass scale to meet growing demand
for the products in the local as well as mter-
national markets, technological substitution of
processes, equipment rendered obsolete with the
fatest developments in design and operating
methods, replacement of equipnwent that have
outlived their economic usefulness are some of
the factors adding up to the formation and in-
stallation of more and more complax. autontic
and capital-intensive industria!  and nnulac-
wring units.  The investments in such units
have reached the high range of Rs. 20 ('1(0 to
Rs. 60.600 per worker cmplm ed in Tndia. Thus
unutilised, underutilised and unatiended cc :uip-
ment will lead 10 a considerublz lowering of
capital-productivity.  Besides. a  plant full of
outmoded equipment that restricts and restrains
produciivity will undermine a company Ilzstﬁ:
than anything else,  Many company nunage
ments stifl believe that once a machine has been
fully depreciated, it costs less to keep it running
than to purchase @ new model. In majoriy of
cases  this s not true. There are others who
do not regularly examine und challenge  the right
of cach equipment'machinery to 1I1c floos space
1L eccupies.

Also, in India, we have failed in our attempt
to cifectively bring down and arrest the prices
of essential commodities even afler resortirg to
intensive  autometion  of  consumer pmducl
industries. This has over the perind lzdthe lubour
to believe that automation leading to produc-
tion wt mass scale instead of providing relief 1o
them in the form of reduced costs per unit only
serves o acventuate growing  unemployment
among them.

Lack of initiative for diversification of pro-
ducts and  orders to balance surplus plant
capacities besides stagnant production  schedule
maintained year after year by many company

IMPACT OF MANAGEMENT DECISIONS ON LABOUR PRODUCTIVITY

managements equipped to produce cconomies
has resulted in forced idle labour and contri-
buted towards unutillised/underutilized capital
productivity, thereby loweriag the company’s
whole  RCI (Return on Cash Invested). A
high asset utilisation ratio will automatically
have a beneficial eflect on the Return on Cash
[nvested. Conversely, if more cash is invested
in plant and machinery there witl be an adverse
cffect on the Asset Utilisation Ratio and like-
wise on the Company’s RCI.

Therefore. it is imperative to (i) check the
utilisation of every expensive piece of plant and
machinery and (i) squeeze more production
or service front it. In the words of a well-known

company  chairman  “Use Your Machinery
Round the Clock (and Use Lffectively): Flog
it: Junk it: Replace it”. 1 other words, make

sure that vou use your capital most effectively.

It is clearly to great comumercial advantage to
predict and effect substitution. because it enables
4 company 0 come I wilh a naw  techno-
logv. while ts rivals continee to develop the
existing one to the point of diminishing returns.
Fimitations of extrapolation from future trends
make predicting substitution difficult. For tech-
nelogical forecasts to be of value, they must
conernot only the eifect ofa technological change
within its own field. but also its impact on the
society s a whole,

The buasis for investing in new cquipment
citt be 1o reduce the manpower requircments. To
know this. one way s to audil each new maching
at an appropriate time to determine whether it
v actually preducing the cconomicss cxpeaeted
of it.  Another method is te establish whether
the labour cests are declining as a percent of
sales and if this suving 1s greater than the
merease 1 the plant’s depreciation expense.
I the cquipment of a plant have been deprecis-
ted over 30° the plantcan be said 1o be produc-
mg with old “and outmodsd m: whinery. resulting
in high cost of preduction. And the management
must go for new investment.  However, mecha-
nisation of' 4 wnit or replacing the existing machi-
nes by those with higher productivity, dﬂu‘ man-
ning, & harnntul sinee o portien of labour
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emploved &= rendoered surphus. Tisueh sitations,
alteriative employvnient 1o these workers has 1o
he Tound within the plant. This might not cause
any  sorious  problents for o organsation
taking up expuansion progriammes i the very
near futare but will, otherwise, fead 1o foreed

idle labour. thus defeating the very purpose ol

investing in new  cquipment.

These apirt, nuiEement somelimes goes n
for complax. sophisticated. and costly nchines
but fuil to synchronse the sume with the allied

seryices costing. perhaps. 1 to 37 ol the cost of

the main cquipment, viz, handhing fucilitios. load-
ing and unloading devices ete. resulting in restri-
cted over-all productivity. By the time. the
facilities are planned. designed. procured fubri-
cited and put nto opzration. we would huse
at Teast lost some of thelr vidlue, The 1ass sustain-
el due o delayed comunissioning of the process
cquipment. nuy be, for smull reasons. such us
above, s generally dgnored which gt times i
many times more than the original value of the
cyuipment itselt

Unbulanced plant capacity mn different work
centres 'manufacturing departments will also be
conducive to restricted employee productivity
which can be no higher or batter than the collee-
tive performance of each section or division.
This will result into ever-all sluckening of etforts
n1 the divisions with capacities higher than other
sections entailing loss ol capital and  labour
productivity.  Beswes, analytical evaluation
becomes more difftcull as business becomes more
complex, interdependent and sensitive to a wide
range of internal conditions and cxternul forces
like wrong and unbalanced equipment buying
policy, non-availability of raw materials in time
due ta faulty order planning. fluctuating and
unstable market trends and, above all, failure on
the part of management to gear itself and the
systems to suit these.  Analytical mistakes are
more costly in a competitive economy where
profit margins tend to narrow down. Com-
placency as well as wishlul evaluation lead 1o
potential perplexities.

A correct analytical appraisal and  scientific
recommendation demands considerable manage-
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I/ the county is to be spared
from economic woes, spiraling
inflation and economic distress
that accompanies Jow indusirial
productivity, a sense of service,
mutual respect and consideration
fias 1o be created hetween lubour

and munagement.

ment compatibility, inugination and
Jishiments,

aeconip-

There could be other reasons like ineffective
preventive maintenance programmes., sales tarn-
over. inadequate inventory  nmintained  for
toolings and other accessories  lor  which
matagement bears a direct responsibility  and
the operator is made 1o suffer hts daily camings.

Wage Increases

The industries, today, are faced with the
critical problem of material-wage cost spiral.
Earnings per manhour have been oulpacing
productivity gains. In 1969, productivity in
manutacturing industries rose by 2.97.. During
the same period. wages soared 589, This
widening gap between productivity and compen-
sation led o mflation. dwindling profit-margins
and falling real” take-honte pay increases. The
imbalance between lagging productivity and
booming labour costs also manifests iself 1m0



spiral price  increases. leading 1o decreasing
ability 10 compete in the international market,
We can compensitte for at leust a portion of our
increased labour costs by stressing increased
productivity.  But raw muaterials cost. which
includes downstream producer’s increased costs
cannet be absorbed.  And thus, the standard
of living for the average worker is actually de-
tericTating because the cost of his necessitivs are
increasing at a faster rate than his take-home pay.
In the words of Mr Harold Wilson. former
Prime Minister of Britain, “One mun's wage
increase is another man's price increase”. The
cost of living rises.  The result is a wage-price
spiral that appeuars to have no end. And aller 2
worker refires on a fixed income. the trend he
helped start will continue to deflate his fixed
retirement benefit.  The local unions. therefore.
must be convinced that the magnitude of labour
wage increases can only be a function of reduced
operating costs and a compuarable gain, at least,
i labour productivity.

On the contrary. the strength and motives of

Indian Trade Unions have been reflected in their
overriding demands for increased wages for the
same or even less effori.  This apart, all attempts
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to link fall-back wages with some base produc-
tivity index have been turned down outright.
The operating class. by now. has reached a safe
subsistence wage level without. of course. assur-
ing management any production level in return,
This has not only resultad in growing  indis-
cipline among them but the whole factory at-
mospliere is being vitated w mect political ends.
Intiis context, let us not ferget thata stagger-
ing 19 million mandays were lost last vear in this
country. The Indian Trade Unions should not
act more as political institutions (o meet politicat
objectives. but should engage themselves in
cducating workers and szrve the national tasks.

The Government and the munagements on
their part must cmphasise the growing need to
Iink  guaranteed wages with some mininum
preductivity index. failing which it might become
diffticult to put the already sick industries into
gear.  For fvourable productivity. mrachines
nust run for a higher percentage ol the time, Idle
machines do not stop the cost of ownership.
l_‘}l"}\'{')l‘.“\k':l‘lt_\‘. Laxes., imur:mce i Ee

Many companies are also strippad bare by
the overtime racket. Th2 nuintenanc: depart-
ment puts inomere overtime 11an practically any
other section. And this occurs even though the
average maintenance department is only 40°,
cfficient, Tt may. however. be understandablz 1o
give maintenance departments some overtime
but our industries have to comply with labour
demands even in production shops in spite of the
fuct that the achievable capacities in these work
centres are 2 to 3 times thut already tapped.
The munagements must not resort to overtime
practice 10 meet production schedules unless
machines have been worked to their full capa-
cities,

It is true that the capacity of the industries
to absorb demands for higher wages has been
responsible for mitial labour wage rises. But it
is difficult to sustain these through long periods.
Workers Unions should not be et to think that
they can get their demands for higher wages
ret, without any increase in productivity on one
pretext or the other.
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A company can gauge its performance—

(i) by comparing the increase it has been able
1o maks on its sales per average employee
awainst the inerease achieved by all national
manubacturing  concerns (if selling prices
have not changed much. an increase should
show progress):

hy analysing average cost ol employing
ciach person {wages plus benefits).

(ii)

I entployment costs are not rising at a laster
pace than sales gencrated per employce, the
company should be in good shape.  Actually. a
50°, gap between these two ritios is desirable.
Value added by manufacture (VABM) per pro-
duction worker manhour. or por rupee of wages.
is. however., the best method of mweusuring o
plant’s productivity. This ratio also helps in
comparing the productivity of different  planis
making the same type of product.

But unless the present reealeitrant attitude off
working class changes to more constructive cut-
lock and a sense of belongingness and responsi-
bility comes to prevail. there scems 1o be no
escape from the existing employer-employee
impasse. Today, no country seems to be immune
from strikes. Of all industrial nations. only
Japun could be said to be free of costly strikes.

Working Conditions and Employee Welfare

A company that does not sprue up its plant
and offices and make thent attractive work places
is going to pay a price. For a higher rate of
productivity, absenteeism should be below 3 7.
tardiness below 2%, and turnover below 9%
annually. To accomplish this, the management
must feel concerned about occupational facilities.
living conditions and cater to the psychological
needs of workers by finding ways of instilling a
sense of skill. variety. responsibility and achicve-
ment in what are now tedious, boring and
mundane jobs. Setling up work involvement
programmes will help. There is a_definite
correlation between the physical well-being of
employces and how much they produce. It
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does not cost nuch to provide good lighting,
ventillation. noise control, pollution control,
wisely and atiractively painted walls. machinery,
floors. ete.  Employees usually work best when
the temperature ranges between 68° and 70 F
with 50° relative humidity. Figures show that
a productivity rise of only 4.5°; during summer
will pay for providing air-conditioning. The
usual gain in efficiency is 159, besides other
benefits such as less rejects, lower absenteeism
and reduced labour turmover.

Also. ordinary cmployees have very little
understanding of business life. Explaining the
various economic factors and concepts will ard
in gaining cmployee cooperation.  Profit sharing
is an excellent way te encourage employees o be
time conscious and efficiency minded, The profit-
sharing Research Foundation of London found
in one of its studies that firms with profit-sharing
programmes owtstripped those that did not have
them in terms of rate of profit carned on sales,
sates growth. and the profit carned per average
employee.  Job-security and safety of work are
other tmportant factors. Complimenting. reco-
gnising and praising employees for their good
work will motivate them further. boosting pro-
ductivity.

An award-giving programme ¢.g for best
attendance, best discipline, highest incentive
carnings over a period, consistently high quality
production. lcast overtime, ctc. will create com-
petitiveness among employees and stimulate and
encourage them to produce more. The awards
should be such as to raise the standard of living
of the workers or their social status and be direct-
ly visible.

If the country is to be spared from econo-
mic woes. spiraling inflution. and econoniic
distress that accompanies low  industrial pro-
ductivity. a sense of service, mutual respect and
consideration has to be created between labour-
management relationship which can best he
expressed in just wages (lreely offered). hard
work (happily supplied). und mutual sharing of
the company’s prosperity. B



Non-Programmed Decision-Making

Dr P Chattopadhyay *

‘There is a growiug recognition thal under systems of professional management some of the

premises saeh ay profit maximisation or cost minimisation are under check.
tiay not been able to transcend the barriers of individual motivation.

Decision theory as vet
Non-programmed decision-

making is essentially a concern of top level and middle level management which handle problems of

Jdecisional phenomena of the unique 1vpe.

Lo this respect, the recent developments in the ficld of ¢co-

nomedrics, heuristic decision making anatvses, the Basesiun approach have  high degree of potency.

AN individoal makes o decision when at o

point of tine he selects from several
mnutaally  esclasbe courses of action  which
appear to be availabl: o him.” Actually. this
fornis the corg matter of what Simon calls
The New Scieace of Management Decision o
Kostman mcknames as Praxveofugr.!

Decsion-making is thus a  selection from
alternatives  which are mutually exclusine in
character.  Traditionally.  such  selection has
been taken on the basis of the desives and mot-
vations of the individuals choosing Irom  the
alternatives. The primary force behind formula-
tion of the desires to be satisfied and also the
act of cheuvsing did not respond 1e any method
which is even broadly scientific. One’s own ex-
perience in such conditions appears to have taken
the upper hand. The whole process was sub-
jeetive, differing from persen to person. from
situation te situation and from time w time.
The qualities of intuition and judgment essentially
depended on the person. his background. his
education and experience.

Ownership Motivation

The majority ol enterprises in any country
over a period of time would be primariy owner-

“Director (Research)., Tnstitute of Cost & Works

Accountants ot India, Caleutta.
L. Both of these are titles of fairly well-known books by
the authors.

ship motivated.  The conditions in such enfer-
prisex are essentially geared (o the satisfaction
of the desires of the owners.  Maximisation of
profit has heen one of the recounised courses
condiioning the mothvations ol such owners in
most o cases, However. even in ownership-
motivated enterprises one las started  seeing
the application ol scientific technigues in much
Lurger doses than ever before. This is because
of the distinet advantages known o have been
derived from the application of scientific tech-
nigues 0 larger organisations. particularly cor-
poridle organisutions, in which the ownership
motivition has heen rather insignificant.  The
scientiticity of the techniques applied was more
underlined in the hands of prefessional managers.

Banishing of the ownership motivation in
the large corporations has been initiated by se-
veral fuctors as noticed in the empirical study
of Bevle and Means followed by James Burnhani,
Wheelwright and Peter Drucker in  different
contexts as also in respect of different countries,
Divesting ownership from control has been one
of the major developments of the twentieth
century corporations.  In many cases, even the
corporate  legislation has accommodated  this
phenomena  of - divesting  ownership  from
control. - Curicusly, Marx anticipated this in
Cupital. Fora long time. ownership-motivated
enterprises  were  subjeet  to decision-making
processes under the rule of  thumb  which
respected only the desires of the owners or their
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close representatises, Tn the wake of pro-
fessional management. rule of thumb was found
to be inadequate. Thaugh the provess started
with the growing size of erganisations. esen in
simaller-size  organi=ations  one  now  notices
Targer and Targer piay ol scientific techiniques.

Fxecutive Training

Txeculive training in most organisalions has
Leen destzned maidy with respeet o greater and
greater orientation towards the adoption of
e changing technologies of production and dis-
iribution.  Lxposure to  keenly-competitive
markets required taal the exccutives exercised
decision-making powers and they had to be
trained with respect to what hus been gomg on
around. Primary emphusis of such  traiming
has been on the changing cnvironment of busi-
ness and industry, not as much on the rapid
changes that have been experienced in the phe-
nomena of decision-making. In the process.
the evolution of the science ol decision-making
has taken a mueh longer time than noticed in
other spheres in most countrivs.  Such training
sought te crystallise experience  accumulated
trom various spheres of activities with which
business and ndustry were concerned. The
process of generalisation on this busis has taken
A long time.  Practical particularism has res-
tricted the development ol professionalism in
our couniry as also in the U. K. Conscious
attention towards the decision-making processes
has been a feature of the Tast twenty vears or so.
The scale of education for management decision-
making has expanded tremendously.

A particular feature of the traditional enter-
prise has been that education andtraining as
also knowledgeability were supposed to be meunt
only for people at the level ol the departmental
managers or below. not so much for the tep
management. Part of this trend was becausc
of the tact that some of the available and rapidly-
developing techniques demonstrated their cffec-
liveness in repetitive types of problems. The
application of such technigues was alse found
much casier. These techiigues were more objec-
tive and scientific than those with which manage-

L

ments at still higher Ievels wounld find themselves
concerned,  The  wehrigues were ol conrse
mter-disciplmaey. drawing, i the process, on
mathematics. behavioural sciences. cconomies,
technology  and  engimeering,  Gradually, the
arca of application of these techniques i~ being
extended along with a much larger degree of
formalisation of the problums and also of their
selutions in conditions of risk and uncertainty
with regurd to outcome. i

Fficrarchical Paositions

From the point of view of the diiforent
hicrurchical positions within the orzanistion and
spread of the centres of decision-making power.
different npes of dechion-making  techniges
have been Tound relevant with respect 1o (he
nature ol the decisional problems encoantored
im practice.  The advent ol the computer has
done almost the impossible in quickly finding ot
the solutions or alternative approuches to pro-
blems and analyses once the primary data have
heen fed into it Al this would have taken o
much longer tne. 17 at all otherwise possible,
One ol the impacts ol the computer hus been
that 1t has tuken over some of the day-to-day
worries of the executives. particudarly of the
middle and lower lovels.  Feeding information
to the camputer. which would be available from
botk external and internal sources, would be o
fairhy casy jobin the context of {he new condi-
tions that have been prevailing in modern large-
scale organisations. Information technoelogy and
¢ybernetics have already found out selutions 1o o
large number of problems that were considered
not susceptible to rigorous analysis unless at a
tremendous cost.

As one goes higher and higher up the levels of
the hierarchy, the nature ot the problomas. the
alternatives posed and the inadeguacy of infor-
mation have required that subjective judgments
were infused into the otherwise rigorous analyses
made for the purpose of  choosing  belween
alternatives. In many cases.even the evoution ol
these technigues was on the basis of  siuations
which were structurcd in the sense that some of
the real-life problems were sorted out. The
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techniques ence evolved in a controlled situation
were given o try in open conditions on the busis
ol releasing some of the constraints assumed in
the structured situations. Such releasces clso
required that o larger number ot real-life prob-
lems were accommedated in the formal frame-
work of analysis for decision-making purposes.

THE TECHNIQUES
Lconometrics

In the light of the furegoing discussion. we
may comsider the case of econometric models
concerned with the whole organisition. Accord-
ing 1o Professor Klein? econometrics is primarily
concerned with giving empirical  content 1o
¢ priorl Teasoning in cconomics. The « priori
reisoning 1s derived from economiic theory. In the
context of management decision-making. econe-
metrics has @ good ground in view of the fairly
rich and potent economic theory of the firmi. The
different factors and forces sought to be orga-
nised in an organisation have between them cer-
tain relationships which arcknown from observa-
tions, L is assumed in business that, essentiadly,

2. Nee [Iniroduction lo Econometrics and Text Book on
Lfeonomerrics, Indian Edition, Published by Prentice Hali
(India}.

NON-PROGRAMMFED DICISION-MAKING

profits or losses are made in the market plice.
Taking this us the phenomenon in reality. diffe-
rent variables have heen thought of in different
kinds of models and their relationships found
out. The variablzs and the constraints 10 which
they are subjected to have varied from situation
lo situation bul their essential characteristics
have remained more or less the sane, so that such
relationships would be prediztable with certain
degree of confidence. The prediction would,
however. depend on how the variables have
reacted in the actual situations fieed over a
period  of  time.

The econometric models. first of all, help
management in its comprehension ol the highly
complex problems and in improving the quality
of the value judgments thit management must
make.  Secondly. the models help management
in interpreting how much diference an alara-
tion in the assumptions would make in the
answers that the models give in different situa-
tions.  Business use of such models has bzen
semewhat limited so far except in large organi-
sations bacause of the fuct that the level of intelli-
gent appreciation has been low as regards (i)
the value of such models: (i) the variables used:
and {ii) the assumptions mace in the models.
A model 15 o mathematicul description of an
econonuic enlity®. It yields the best results in
conditions where management is aware ol the
various assumptions and of the mathematical
relationships involved in the models. Such
knowledgeability 15 reflected in practice in the
following wavs:

{a) what to expect from a medel:

(b) what kind of information is necessary
for fitting into the medel;

{¢) how to organise such information from
internal and external sources; and

(d) what changes are required in the model.

Though munagement use of these models in
our country has heen rare in some enterprises.

3. Cf. Bursk & Champan (Ed.), New Decision Making

Taols for Munagers,
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they have been found wselful.  However. the use
of econometric models at the macro-cconomic
levels has been fairly sophisticated and systema-
tic. Many of these models have been i use
since the First Five Year Plan,  For instance,
the Mahalanobis model lor the Second Five
Year Plan has evoked worldwide attention.
Improvemants in this moedel have alsa heen
indicated by the subsequent Rag-Szn model.
Indzed. growth models [ormulatzd by scveral
Indian economists have already attained & high
degree of technical perfection. At the level of
the enterprise. the econometric model has been
a rarity in India mainly because ol the absence
ol professionalism in the cadre of top manage-
ment. The econometric model involves deter-
mination of parameters, choosing criteriz for
aceepting or rejecting the results obtainzd on the
basis of the statements of theory or observations
from experience and prediction of the future
behasiour on the stiength of the analysis made,
While the ecconomstric models are no sub-
stitute for sound judgment in making decisions.
they help considerably in developing the manage-
ment insights into the natures ol'the problems. the
wiy they behave. the changes thut ars necessury
in defining the problems over a period of tume
and the solutions scught,

Heuristic Models

Heuristic decision moedeals are based on the
premise that a good proportion of managamant’s
problems are related to those with elusive
patterns, The heuristic approach owes much
for its origin to Professor Herbert Simon’s analy-
sis of the process of human problem solving. The
basic idea herc that the human being decides
hetwean aliernatives under various limitations
ol size of alternatives, fack of mformation and
so on, which have to be recognised as real life
constraints. They relate o the top and middic
management.  Such problems are much too
complex for being successfully handled by the
presently-developed operations research techni-
ques. They are unique and non-recurring types
of problems with which some levels of middle
management and the top management would be
concerned. The theory and technigque of heuris-
tic programming is one of the answers forfilling
the gap.
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Heuristic programming has hean defined as
an attempt to incorporiate in the theoretical
structure of a model  the selective rule of
thumb processes which hunuins employ in solving
complex problzms*. [t 5 a technique that has
been used 1o reproduce parts of the thinking or
problems solving process.  [1s use as an aid in
managanent dacision-making, has been some-
what recent. The dovelopment of the heuristic
technigques makes o departure from the extant
concepts of rational brhaviowr of the economic
man. In determining the content of rationality
in rational behaviour, some of the actual cons-
traints  or limitations fuced by th: indiidual
decision maker n practice could not bhe fulls
accommodated. The heuristic mathod mukes it
possible to nccomumodat: the subjective alemznts
mnto  the mathematicully formulated  decision
models or computer programmas, It has been
found that In this way the selection procasses
generally  applied by an individual
broadly approxinuted in the models
selves.

can  be
thent-

Event theugh the behaviour of an individuad
has been uncertain msofir as the ways in which
he reacts in selecting from alternative courses of
action and the objectives that he seeks o satisfy
from ume o time and rom situation to situation.
the broad approximation attained in predicting
the behaviour of the individual has helped
managentent from several points of view.

1. In spite of the content of irrationulity
present in the mdividual's behaviour, it has
broadly conformezd to predictable courses of
action.

2. At the levels of higher management. since
infornution gap is there. heuristic method has
been able 1o bring management nuch closer to
reality than in other ways,

3. The method has helped building up the
managenent’s degree of confidence in selecting
from aliernitive courses  of action.

4. Cf Clarkson (Ed.), Munagerial Economics.
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4. Tt has helped the svnthesis o several other
nutigement coneepts into the frame of analysis
lor decision-making purposes such s, Maslow’s
scheme of nced-hicrarchy, organisation  goals
vis-a-vs Individual goals, classification and  de-
limitation ol" the nature of problems in the
context of application ol different methods for
decision-nuiking purposes, ele,

5. The method has 1o seme extent solved
the difficalty ereated by the fact that the ddferent
Linds o prablems faced in the process of nnaga-
nwnt  decision-making, though not completely
stbjeet o ograsp in muthematical terms, huive
boen to o great extent brought within the purview
ol such mod s,

Sine: of its awn no model will deliver the
roads, overy cattious approach s necessary in
this context. Sizing up the practicalities and fitt-
ing theninto the model are problems ol consider-
able nagnitud:. Expericnee has shown that the
sueeass of these models would  depend on
conscious applicition.

Bavesian Theorem

Bayes's theorem® is not unew discovery, in
view ol the fuct that Thomas Baves wrote his
“An Eassy Toward Selving 4 Problem in the
Doctrine of Chanex™ which was published in
ihe philesophical transactions, Volumz LIH.
1773, For u long time, the Bavesian approach
was almest lorgotten.  In the context of manage-
mant decision. the theorem has bzen found o he
ol great value. The acceptance of the iden of a
probubility distribution tor the unknown para-
meter. though gradual. is now firmly based and
one hears of Bayes’s statistics a good lot more
than one used to, say twenty years earlier.
Various refinements and claborations have been
effected by various authorities which now go
by the brand name of Buyesian approach. The
classical statistical analysis has generally required
i direct. muitive fixing up of the determinant of
the deciston rule. The Bayesian approach, on
the other hand. buitds up o simple and elegant

*. CIL Hayel {Fd.) Encyclopedin of Management,
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structure {or its determination by way of indi-
caling how a specified prior probability distribu-
tion, when combined with sample evidenee,
leads to o unigue posterior distribution for the
unknown param.ter, This approach has helped
tw osolve the fundomental weaknesses of the
classical position as to what criteria 10 use
in estimation problems wnd how to specily the
tolerable risksol” error in testing problzms. Tn
cach case. the solution fulls naturally into place,
onee the two essential ides of the Buvesian
approach are incorporated. numely, {I) explicit
and systematic use of the ceonomic conespt ol
apportunity cost for evaduating the world of
actions in comparison with the best possible
acton for the grven states of the world: and (2)
use ol subjective probabllitizs to assign weights
10 the ditferent possible states of the world, Tn
this way, the process permils determination ol 4
definitz best procedure for any situation. [ven
in the assignment of subjeciive probabilitios, the
Bavesian approach nukes for analysis on the
basis of evaluating the aliermatives not selected
and incorporation ol the opporwmity cost lor
testing the value of the aliernative selected. [ has
thus made management decisions,  involving
assignmant ol subjzctive  probabilities. much
more realistic than betore.

HLLUSTRATIONS
Bayesian Theorem

Hlustrating the Bayesian approach. it is
convenient Lo state what Schlailer has mentioned
as an example i his book “Probubility and Saiis-
tics for Business Degision.'®

A decision maker is confronted with the
choice as 10 whether to purchase the one lakh
fash bulbs per year of the traditional variety or
o go in for a new type bulb manufactured for
the first time.  The usual bulbs have a known
reliabifity of 9909,  The decision maker
assigns the following probabilitics ol reliability
ol the new type in the following manner.

0. This has also Eccn dealt with in Hayel {Ed.), Lae Cir.
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Reliability of  Defective bulbs Probabiliry
iew bulhs
0,995 (L,U05 i
(1.990 0,010 1
0,980 0.020 3
1.00

Since the new bulh is being marketed for the
first lime. the decision maker does net know
about it and so assigns equal probabilities to the
likelihvod of new bHulh, either matching the old
bulb or varving slightly from it. one way or the
other.  The problem for the decision maker
would be primarily whether o choos: the old
bulb or the new one, A traditional manager
would consider the bird in hand as more valuable
than beating about the bush.  But when such
push beating is worth the exercise. the modesn
manager would go inforitin specific conditions.
that i< he will choose the act Tor which the ex-
peeted cost is lowest or the expectad netrevenue.
or wtility. is highest. The decision maker. there-
fore. decides to tey a simall lot of 30 bulbs on
the busis of which he can form an opinion,

OPADHYAY 349
Pay-Off Tablc
State of Conditional Coxt
Nature
P Old New
0.003 2500 1250
(Hol10 2504 2500
(3.020 2500 SOH)

‘B for the old bulb is 0.0

(Each time. a bulb fuls to fire, the company’s

loss in film and labour averiages 2.5
Example: Conditional cost for p
~=100.000 - 0055 2.50—1230

605

Terminal Action Before Sampling

Stete of Naitre ") Prior Probahilitics Cost of oid bulh Cost af new bth
conditionad expeeted conditional capected
A 4 ARINY 333,33 1260 4106.67
RVIEY) L 250 $33.33 2500 83333
020 X 2500 833.33 SOU0 1666.67
T T2916.67

Lxample :
Expected cost of new bulb at p.— 003
= 1230 N 3 = 416.67

Revision of Prior Probabilitics

(n
Starte of Nattire

()]
Prior Probahifity

Litelihood (From
Poissent distribution

(3 {4):=(2)X(3)

Joiit Probability

(3
Pasteriori
Probability

ritfe)

005 o o s 00713 0591
Uly i Jd404 0.0468 0388
20 3 D076 (LOD2S 0,021

Marginal _ —_—
probability 0.1206 1.000
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Hew does he now revise his original assign.
ment of probabilities and what, if any different
action should be taken?

He 15 now armed witlh experimental data
giinzd from a sample.  Recognizing that he is
dealing with o very small fraction defective.
he assumes that a poisson distribution applizs
and. by refercnce Lo the appropriate table. deter-
mines the probability of three defective bulbs in
a sumple of 500 to be 2138 when p-= 005, Such
a probability is callad a likelihood.

Example :
Posteriort Proba- - Joint Probability
bility “or p—.005 77 Marginal Probability

713 .
. 54
1206 L

CONCLUSIONS

We started with the position that as yet the
premise of decision-making i individual oriented
~-in the traditional ownership—motivited enter-
prixz it is the owner: in the conditions of owner-
ship divested trom control. it is still the individual
but with motivations other than of owngrship,
There 1 a growing recognition that  under
systenms of professional managenant some of the
premises such as profit maximisation or cost
minimisation are undsr check, Decision theory
as yet has not been able to transcend the burrier
of individual motivation.  In developing the
theorias of heuristic decision-making.  greater
recognition has been given to the practical cons-
truints and limitations  under which an indivi-
dual decides.  But even in this context. theorists
lihe Professor 1erbert Simon have not under-

The wait-and-see gap is the lag
results cvery time plant management d
acting, when a new idea of proven merit

NON-PROGRAMMED DECISION-MAKING

scored the peint that a corporate organisation
may have gouals that are distinet trom  the
sum totalof the goals of all the individuals con-
prising it. In fiact. Professor Simon is positively
against reilication of the orgaaisation. This paper
submits that  this is a weakness of decision
theory. This is, however. not to deny or even
undermine the tromendous advances made
i the context of decisional analyses by various
connected intellectual discipiines,

It is submited here that non-programmed
decision-making is essentially a concern of fop
level and middle level management which handle
problems or decisional phenomena of the unique
nen-repetitive 1ype.  In this respect the recent
developments in the felds of econometrics,
heuristic  decision-making  analyses and  the
Bayesian approach have a high degree of potency.
The problems that have been handled by these
approaches are those thut are common in their
characteristics in all industries.  Indian enter-
prises can greatly benefit from a judicious appli-
cation of these techniques in both private and
public sector units.  The Incian enterprises of
1975, let us say, will have to deal with a lareer
nunber of uncertainties than ever before. For
istance, the advent of petro-chemicals with
capubility of replacing every type of commeoedity
now in use. including steel. Our insulated eco-
nomy of today will be o nuutter of the past very
soon und survival of the fittest will require
application of highly sophisticated techniques,
The computer has already made its mark in many
large units in our country. The best uses of the
computer will require greater application of
technigues in arcas almost unconceivihle now.
In conditions in which knowledge is business. the
future of our enterprises will lie in accunmulating
such Knowledge from all poss.ble sources. ]

in productivity, profit, and progress that
acides to "wait and see’’, instead of
is up for consideration.

~—Geald € Quinn in Afodern Munufacturing



Increasing Productivity
Through Management Reporting

BK Mukherjee*

The term *Productivity® may be defined differently when considered from macro of micro

concepts,

In this article, the author stresses as to how a particular unit of an industry can increasc

produciivity through the management reporting system . Although the need for improving produc-
tivity in all Kinds of enterprises is widely recognised, the guestion is whether enough attention is
heing given to proper management reporting system from which the different management levels can
obtain productivity characters and attributes, its signs and signais from time to time.

I,\'any management the right communication
of mformation is important as it should not
be o symbolic routine but substantive in its value
with the principal objective 10 serve the needs of
the different nanagement levels and to cnable
managers to think of improving productivity.
A report is not only the primary channel and
record ot information but also a powerlul instru-
ment for inducing its readers to act.  Reporting
to management should be done on the basis of
what mformation the managemennt can use
rather than how much data the reporting depart-
ment can compile. When a team ol Indian
cxperts visited USA under the auspices of the
National Productivity Couneil, they wrote:!

“The striking features in the provision and
use of accounting information in the USA are:

(1) The controllers realise that they have
perpetually 10 be doing & selling and
training job among managenent. Great
cfforts are, therefore, made to nuke the

*Deputy Finance Manager, Planning & Developiment,
Fertilizer Corporation of india, Sindci,

I, Cost Accaenting  und Financiud Control in USA,
UK & W. Germany, published by Nationat Produc-
tivity Council ol India, Noew Delhj.

accounting reports as short as possible
and to present them in an attractive and
casily readabl: form. By elimirating
itnnecessary datatls and expluning the
significance ol the figures and their
refevance 1o the subject maiter. manage-
ment’s interest in the reports i thus
created.

{ity By virtue of their training at such busi-
ness schools or at such institutes as the
Massachusettes Institute of Technology,
many managers have learnt the value and
utility of accounting statzments and
what can be inferred from them. Even
among foremen and chargehands there
15 Jittle fear of figures and there is a
marked abiliy to abserb information
from tabular or graphical form s quickly
as from a written text.”

It goes without suying that in sohing  the
productivity problem any management must
lake four basic steps:

—CGet In tacts
—Analyse the facls
—Arrive al a decision
—Act on that decision.
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PRODUCTIVITY THROUGH

The [irst twe steps come under
ment Reporting.” Responsibility lor such reports
usaaily Lies with the Fuanee and  Accounts
Manag:ror the Managemeniant Accounlant in
& parucular organisation,

‘Manage-

Mechanies of Reporting

The report writer sheuld always project
himscll into the readeo’s position by ervstallaing
in his own omind what the inteadzd report should
accomplish and develop a logical answer to
guestions, such ws:

How should it be presented?

What informution sheuld it contain?
How much d:tails are nesded?

Whether the data are trustworthy?
Whether the readsr will be motivated (o act?

Reporting consentions change and develop
with the Lmilud- of the readars and with ume,
The madia of reporling are:

—Tablzs with proper classification
—Wriltzn conunents
—Graphs to show comparisons or trends
—low sheets w indicate relationships
—Charts and sketches.

Different Productivity Concepts

When the final ouwtput is the result of the
integrat:d management contributions through
material inputs. labour efforts  or machine
cfficiencizs. it is impsraing to detect the right
causes of increased or decreased productivity
trands,  Therclore, the term Productivity” has
titrze broad sectors. such as. Material producti-
vity. Lobour productivity and Capital - produe-
tivity,  Recognising the difference. the moment-
ous quastion is how to locate the rzal cause ina
partiveiar pariod. Indzed. 111‘pruer accounting

as well as recording  of information help in
dissecting diflerent elenvants and  ultimately the
Lacls are communicated threugh management

reporury.

Incidentally. we may also distinguish the
productivity of e administrative Tunction of @

MANAGEMENT REPORTING

business from other productivity concepls mne-
tioned above. This muay be termed Manage-
ment preductivity or Entreprencur productivity
for utilising other resowrces in the most efficient
manner.  Lffzctive utilisation of the management
reports nuay also be purviewed under this concept
towards o parfzet harmonisation of the conflict-
ing claims of individual concepts.

Material Productivity

With this perspective In view. the lerin
Productivity” is precisely the ratio between the
output or the finished pmduumn and intake of
the raw materia!, Here, the term “yvield' is o best
synonym for e Xprossing maluml productivity’,
llmhu vields indicate Imsser visible or invisible
josses i weights or other specitiad units, Indeed.
neasurenent ol such yields is very important n
toxtile, chemicad, and metal industries. When
different kinds of materials ar: merged or blend-
ed togethsr. it s important to doviss the best
“miixes” tor obtaining the highest yields at the
lowest costs with o lesser loss tnoseraps and other
waslos ul various stages of production. Let us
iMustrate with certain speeific examples:

{a} A batching oil is necessary to soften a
mixture. constituting various grades of
raw materials,  The arice of this oil iy
ona-tznth of the average price ol the
raw  materials and henee there s a
tendency to add as nwch oil as p(mib!e
for addig weight. Bul. alter a cortain
stagz the extra oil in the mould causes
nmwore waustages and defectives in output.
affecting productivits.  The optimum
gquantum of oil to rosult the highest
produciivily at a least cost can b2 obtain-
od through proper managemsnt report-
ing svslent
Cireles of different diametres are eul
from a large staindzss steel sheet for mak-
ing various sizes of utensils and the rem-
nants ol the sheet s serap, It is an
art to yield the maximum number of
circles fronu the sheets and to reduce the
scrapto s least is possible. The manage-
ment reportng section can caleulate all
sorts of alternatives and find the best
combination.
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{©) In a diffusion battery or a circulaling
chamber of 2 sugar mitl. water s used
during extraction of sugar for lessening
loss ol sugar in the pulp and pulp
WILST,  Vis-g-Vis nore stoam s required
for operating the cvaporators,  More
steant mezuns high costs in coal consump-
ton. but on the contrary it reduces the
sugar loss.  Bocause of two variables.
the managenizat reporting helps to find
the optimum relation  of cost and
productivity.

(d} Two tuels. bituminous coal, 13,000 BTU
par Ib.and anthracite slush. 11,300 BT
per b are blendsd in u boiler house,
The sccond one is cheaper 1 price, but
mor: use of the same blend alfects pro-
ductivity of steanm.  The management
reporting heips in finding the best combi-
nation correlating cost and productivity
ol the steam generation.

Losses. we all know. are distinguished as
physical and non-physical. The serap in melting
or rolling in o toundry. trimmings in a textils
mill and things of the sort are plysical losses
properly weighed or measured. Although in
some industries the physical wuastages are re-
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The report writer should ahvays
project himself into the readers’
position by crvsiallising in his
aown mind what the intended

report should accomplish,

whed but it i lperative 1o control sach losses
lor the sake of mamtaining costs a~ well s pro-
ductivity, I Juct, however, the weight of the
Input may not always be equal 1o the weight of
the output plus the physicat loss because of the
molsture content in the process or other reasons.
Such invisible losses have values from the pro-
ductivity angle and shoutd. therefore. cmanle
from the nadir. The proper reports frem the
managamznt accountant are bhound 1o reveal
the relitive position from time to time for appro-
priate action.  As for ihustration, a report s
cited below:

QOuiput of Cupro-Aluminium Sheets

Melting Input

Magnesivum
Copper
Alummm

Slabs
Nerap
Loss

Cutput ©

Ralling Qurpit
Sheets
Scrap
1.0ss

This month Fasr niontii Neiiis

T o o o q,
¢330 5.0 5.0 340
.25 125 [ 125
%25 2.5 82.5 825
14,00 10480 1.0 19300
7.50 750 74.0 TF6.1)
200 200 210 21.0
Q.50 20 U 30
58S T i T4.0
1.530 20.0 nz 19.5
013 2.0 20 1.5
7.50 100.0 1000 1004
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In addition to the quantitative statements. an
effective management report warrants further
anzalysis to show the effect of changes in pro-
ductivity from time to time on periodical costs
and profits,  Under the historical costing system.
lower vields and higher losses or defectives result
in higher costs. Comparisons of costs from time
o time indicate the trend of events. Under the
standard costing system the quantum saiue of
the "Yield Variance™ indicates the extent of profit
diminution in monetary terms. This iy be
ilustrated with a single example.

Exeomple: A chemical of 10 Kg s made up
ol three constituents. the standards of which are
as follows:

Constitueits Re o Rare per Ag (Rs)

A 8 3

B 4 4

C 3 3
In a batch one tonne of the clienmicil s

actually produced from a mix of the following:

Constitucnty Ay

A Rl

I3 4001

C RD]

We are Lo find vut the vield and mix variances
from the standard expected. (Sec Table Below)

PRODUCTIVITY THROUGH MANAGEMENT REFORTING

Labour Productivity

The term “productivity” was essentially and
predomicantly used in the past to mean only
labour productivity " when the mamual labour was
the only important preduction resourcs and the
manual work the only rxal effort. Speaking
retrospectively. all humaen achicvemant can only
be measured in units of muscle effort. Thus.
this is the ratio of the units of production related
to the manhour  inveolved in connection there-
witlh. While comparing witk. the productivity of
the previous period, higher preductivity means
cither more units ol production  during @
poricd or lesser thne to produce w particular
wnit of preduction.,

The report to the management may b quan-
titetive or translated in monetary terms,  The
quantitative rzport should include units of outpul
separatzly for cach item, in terms of machine-
hours during a period cnd compared with the
nornes er standards. This may be illustrated as
in the Table on next page.

When the aetwsl output per nuchine-hour for
a partcilar ient s not satisfactory LS secessary
to wnalvse such information o profiidis for
viach machine separately to logate the particular
operatar responsible for lowering the average.
Take the item C. for example, which is an aggre-
gate of siv similar mackines, cach working 45

H

hours., at

Sterdard Actual
Coustitiuents Rate (Rs) Kg s, B Ky, 7!\’5.

A 3 800 4000 850 4,250
B 4 400 1600 460 [,t40
C 3 100 v 290 &70

' L0 oS T G0
Wastage 00 al0
Cutput 1,000 1,000

The actual cost is higher by Rs. 400,
Yield varinnee, 100 Kg, -

Rs. 0,500 20 Kg. ¢, Re. 435,

Miature Variance, 1,600 Kg. o0 (Rs, 0,900, 1,000 Kg. pmaes Rs. 0,500:1,500 Kg) or Re 27,
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DEPARTMENT X
Actual Production for 1he Week Ending

Item Outpuit Machive howr Cuiput per mackine boor
Actual this week  devai fast week Nornis
Ag. Ky, Kyg. Kg.
A 160,850 1.530 10.98 10.80 11.00
B 21,343 1,824 1181 11.90 12.00
C 40y 288 18.78 19.02 20.00
D 12,934 528 24,50 24.00 26.00
and so on
Machine No.  Ouipir e, Howrs | Per homr g, 100 example, the texiile industry where the weiy-
e L s Cm e — e IIE Oulput varies from one fabric to another
[ 1010 48 2| 49 according to the width of cloth. porler. shot.
2 e 38 19.79 weight of varns and the type of weaving. Assuni-
3 9364 48 19.50 mg the constant efficiency of the muching
4 920 48 1917 irrespective ol the fabrics to be woven. it is
2 850 48 17.71 possible pari pussu to caleulate the norms achicy-
0 743 48 16.30 e o
T e able for cach quality.
5409 I8 i8.7%

Assuming an operator for cach machine
sepurately. the above result depicts very high
cfticiency for the operator No. . viv-g-vis. Very
poor performanc: tor operators Nos, 5 and 6.

Itmay not be difficult to caleulats the guanti-
tativ : norms at i specilied efficiency. Even when
Jualitizs of production vary from time 0 lime
therz may be a mathemaucal formula to fix e
Norns audalis nntandis according 1o tlie sizes
and diffzrent specifications of the output possible
to operate from the samz machines.  Tike.

Apurt from the quantiative statements, the
menetary statements are very helpfual to the shop
foremen for controlling inefficiencics. Such state-
ments generally emanate from the costing depart-
ment and tlow to other concerned departments
afier processing through Management Raporting
Depurtment. When costs are based on actuals
only. actwil costs per unit may be campared
from time w0 time as wellas from the estinate.
[f the eperistors wre paid on the iob-basis, 1.2, at
the picce-work rates, higher piece-work pavments
durmg a particular period reveal higher pro-
ducivities. Wemay illustrate with a singiz report
as shown below :

Units of Qutput

This month

Ry, Rs.
A 1.24 i.16
B 7.20 8.00
& 34 210
D 10,20 14,31

Laboin cost per unir

Last manth

Piece-work puyiments

Lstimate This Month Last Month

Rs. Rs. Rs.
1.00 1,20,530 1.20.320
7.00 20,390 18,220
300 40,670 42,6040
10.40) RG] GB R3O

{(Note -
wages),

I'he unit labour-costs, mentioned above, include other charges also in addiuon i the picte-vwork
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The Standard Costing System is a very effec-
tive tool in measuring the impact of Jabour pro-
ductivity variance from month to month and
from  the standard expected undzr nermal
conditions. Such variance may be analysed
separately fer each group of machinzs or gach
biock of hand labour. The following case-study

“will illustrate.

Case-Study

The standard output per spindle hour
is 0.13 Keg. and an operator is supposed to
operate one frame of 150 spindles. AssLLning
130 effective hours per week of three shifts. the
expected output per operator frame per week is
150 spindles » 120 hours < 0.15 Kg. Le. 270
tonnes. There are 10 similar frames and so the
expected cutput is 27 tonnes per week., The
basic pay is one rupee per hour and the total
attendance time is 48 hours per woek, Therelore.
the total wages cost per frame is Re 12048 hrs,
« 3 shifts or Rs. 144, aggregating to Rs. 1 440 pzr
week.  Thus, the Sandard Wages Cost is
Rs. 1.440 27 tonnes. i.e. Rs. 3333 per tonne.
In a particular week the total wages bili was
Rs. 1.400: because of abscntecism, production
wias 23 tonnes only and thus the actual cost per
tonne 15 Rs. 30,

For a production of 25 tonnes. the wage bill
should have been 25 tonnes::iRs, 33.33 or
Rs. 1.333 only. Hence the extra cost of Rs. 67
(Rs. 1.400—Rs. 1.333) is due to lower producti-
vity,

While introducing the standard costing system
and reporting the eftects of productivity variances.
it isimportant to distinguish between controllable
and uncentrollable factors. Controllable factors
include those attributable to the workers and
the supervisors.  Uncontrollable factors include
product variety. raw material supplics, reliability
ol plant. new labour. defective design, power
interruptions, ete. for which the *hop people
my not be responsible.

Incentives for Higher Productivite: A pre-
mium bonus or a piece-work systent may induce
an individual worker to raise productivity. A
gang rate collectively for a group of workers may
fuster  better  teamsspirit,  leading  to higher
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productivity. In addition to such an incenuve,
il may be nsuessary o introduce production
honus for oblaining higher productivity. A
picce-work rate may bz fixed by proper work-
study which is entirely distinet from the task of
management reporting.  But, fixation of any
production bonus may be a task ol the latter as
to the quantum ol bonus inrelation to the sizz of
productivity rise, Lel us assume the men:-
tary offect of the higher productivity as foliows:

Conditions
{h 2} (3)
Re, ekl R, Uakdy Ry, Uahin

Piccowork witge 10 11 12
Other wages & costs B 94 i
Total cost 100 103 HE)_
Sales price 130 165 180
Protit 50 60 0
Net gain 10

20

Assunting the nel gain to be shared equally
by the cmployers and the eniployzes. not only by
the pizea-workzrs but also by other workers i
well, o formula can be dovised. Let us further
claborate:

2)
110

(5
120

(1
Productivity pereentage 100

Total Wages bill (Rs. lakhs)y (Rs, 121-51:\)7 {Rs. Iukh?)

Plece-workers 10 11 ]2
Other workers 20 2l 22
30 2 T
Share of profit, 30°, -— ] 10
Percentage on wage bill -— 157 v

For cach 10 7, increase in efficiency. the
ponus is 15°7 The formula may be that after
achieving a particular targst any increased efhi-
cieney should bz rewardsd. For cach one per cent
increise i productivity. each worker will be
puid a bonus of 1.5% of his wiges.  Suppose.
during o period the productivity inerease 577
morz then the norm at a lower limit. At this
point, cach worker should get a benus of 10,577
ol his wages, ’
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In the above case we have assumed a dircct
relationship of the picce-work payment with the
productivity.  But when such condition muy net
he feasiblz. efficiency can be meusured maverage
through ~ome norms, as illustrated below:

Frems it piit Newnins Tutal howrs
prer it evpectod
Uinits hrs.
A S J8d 62220
B 293 7.40 1,591.00
C 720 R 282240
D X7 4.7 [,396.29

(431,89
6.500.00
UB9sY]

Standard hours
Actual manhours
Efficiency

Whei it is passible fo find a relation of ¢fli-
cieney variation with profit variation. it will
not be difficelt 1o formuliie a  production
homus. [ any case. the management reporting
section of the organisation will indicate the bonus
pavable to the workers.

Laboyr Turnover: The labour turnover is
the ratio of the number of those who leave the
organisation during a period to the average
number of persons employed during the same
period. We know that labour turnover affects
preductivity and adds to high production costs.
Unfortunately, the effect ot the labour turnover
does not appear in the periodical cost or financial
accounts. being completely concealed therein.
Therefore. it is imperative that a suitable report
should be compiled for the information of the
management which may include the following
information:

A. Lost profit resulting from lost output.
B. Replacement Costs:

Variable :— Advertising

—Training of new
induction

—Overtinie worked
—Redeployment
—Tool and machine breakages
— Scrap and defective work
—Accident frequency and severily.

workers and
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While introducing standard
costing system and reporting
the effects of productivity
variances, it is important

to hetween distinguish
controllable and

uncontrollable factors.

Fived:
Part of the eost of personnel department

—medical departient
—ftraming centres

¢, Tresentive Costs

—Labour Welfiure

—Medical Services

—-Amenities

—Betler working atmosphere
Abscnteeisin=Similar to  labour turnover,
absenteeism affects productivity.  Even when
replacement is possible, inefficiency of new
tabour causes loss of output and loss of profit.
This fact also remains concealed in the periodical
financial and cost reports.  Butl assessment may
be possible similar to the labour turnover so
that the management becomes aware of the effect
of absenteeism from time to time. Absenteeism
cannot be avoided upto a certain extent because
of the leave rules. But it may be possible to
stagger the regular leaves in a ptanned manner in
order to maintain the desired output.

Acvidents—Accidents affect productivity not
only rom the worker involved in the aceident
but also rom the fellow workers carrying the
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Capital productivity may be
considered from the angle of
a correct balance in the
productive capacities of
different inter-related procevses

or depariments.

perwonl to the hospital, swopping the power line
andd discussing Fadures and lapses. Similar 1o
reporls onlabour tariover or absentecism i
pessible 1o report menetury effect on productiviny
losses tor aceidenis,

Capital Productivity

Normally the oulpit per nuwchine operator
and the ouwtput per machine indicate the same
mfermation under the usual circumstances when
the operator i using the same machine continu-
owh or the group of operators using the
sume type of machines of the sunme efficiencies.
Bul the machine productivity may be distinguish-
ed from the labour productivity for the follow ing
fietors:

(1) Quantity, size, type and efficiency of the
machines involved.

{2) Maintenance. lubrication ete.

(3} Fluctuations in power voliage. steam.
neat and water requirements. etfient
treatment ete.

(4) Natwal conditions like
temperature, humidity cte.

(3) Imbalances in cerlain sections ol the
process industry.

(v Fluctuations in the quantum and quulity
of the input materinl. For example.
fluctuations in the quality of the coking
coal used in the blend sometimes result
in production of coke unsuitable tor gas
generation. Again. for another example.

Vilriations  in
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the quality of the rock phosphate such
asgrindability. purity and  fileration
characteristics and the P:0;  content
have detinite bearing on the plant per-
formance.

Capiial productivity may be considered from
the angle ol'u correct balance in the productive
vapacities of different inter-relaied processes or
departments. A certain imbalunce of capacitics
affects over-all fuctory-wise prodictivity of the
Nnished ouiput.

Outpit-Capitel Rutio: When the output s
rekited to capital emploved wnd that ratio i
compared from time o tme. it provides an ex-
cellent guide o measure the productivity trend,
This may b done for the factory 1s a whole. for
individua! departments ot ¢ven for individysl
nuwhines. Again. the same ratio can be dissectod
mte wo segments. the average output and the
average capital per person, after tuking the
nintber ol operators into consideration.

For compilimg such data. the question is how
o evaluate the owtput and the capital. The out.
put muy be tken in ocost or sales values. The
capital may be the original or the replaczment
cost of the assets. Whitever buses may be
adopted for evaluation. it is NTCESSACY Lo main-
tin the same consistentdy at different periods
lor the purpose of compirison,

Long-Term Productivity Drive

So far, the productivity quastion wus consi-
dered under the existing conditions.  Producti-
vity can also inerease through various endeavours
such as:

Short-term:  Work-studies for improying
operation methods. improving and simplitying
the product. reducing und standardising range
or any other method,

Long-tern: Rescarch and value analysis for
improving basic processes and optinul utilisi-
tion of resources.

Such technigues wre conducted by speciulists
whoe may demand non-routine reports lront thne
1o lme. J



A Philosophy of Industrial Relations

TIA Acharyva®

In this thought-oroveking article the awthor highlights what he prefers to call ‘my  industrial

relations philusophic Credo.’

The crux of his Industrial Relations Philosophy is that for the

cnrichment of democracy, the state as such must develop into a friendly and interested mentor,
staving in the backeground and eschewing its presenf near-totalinferventionism. The trade unions

and the cmplovers must be treated as equals and both should be amenable to ‘the rule of Taw*.

This

social halancing demands that preductivity cannof remain the sole business or responsibility of the

cmplover.
of industrial relations.

There cannot be a legal substitute for purposeful bilateral understanding in the field
To prove his philosophy, the author lists out three international examples

of what he chooses to deseribe as ‘creative hilateralism’.

OR its very sustenmanee any  worth while
huma!t activity must necessarily  be but-
tressed by a philosophy.  Industrial Relations
cannot he an exception.  Their social mpor-
tance is such that if we did not hasve a philoso-
phic credo our efforts would he patently barren.

Constructive Confrontation

T shall endeaveur to set out my Industrial
Relations  philosophic  credo.  Industry s,
understandably, a house divided. Because of
the differing—cven conflicting—:ittitudes and
approaches of the two sides there will always be
a gulf, say, hiatus, i you like, between the two
and all that earnestness could hope to achieve
is to put a bridge across and vigilantly keep it
in good repair. Conflict there will be and the
challenge in this field 15 one of discovering the
mechanics of converting conflict into one of
constructive and non-combative confrontation.
The injection of philosophy renders—should
render—that confrontation progressively crea-
tive and, because of creativeness, dynamic.

This phifosophic credo shures W.H, Auden’s

‘Labour Adviser, Mahindra Group of Companies,
Bombay.

(the British poet who is now an American
citizen) thought: “We must love one another or
dic”. (talics ming).  Possibly. with agonising
slowness and with a bullock-cartish speed. the
world is turning away {rom the technique of
wir o osolve real or imginary international
disputes. What applies to the internzational
arena  cqually applies to  industrial conliict.
To be sure. men ave getting impatient of conflict,
wars and war-like postures, internationally and
otherwize.  Tn both cases, 1tis 2 matter of human
survival. There is a fairly loud and insistent
demand for more civilised ways and nerms of
social behaviour and fresh investments in social
sanity. There is a perceptible Indianness in
this thinking. Mahatma Gandhi once said:
“The world of tomorrow will be, must be. u
socrety bmsed on non-viclence. That s the
first law. Out of i, all other blessings will
flow.™

State to Step Aside

Furthermore. this philosophic credo postu-
lates that lor the enrichment of Democracy.
specia’ly in the sphere of industrial relations.
the State as such must develop into a friendly
and interested mentor, staying in the back-
ground and eschewing its present near-toral
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“The world of tomorrow will be,
must be, a society based on non-

violence.  That is the first law.

Out of it, all vther blessings
will flow.”

—Manaris Gaxpul

mterventionisn, 1 the democratic way of life is
a fundamenta! condition of civilised existence
and what muadters is the qualiny of life,  then.
for a start. in the sphere of industrial refations.
we must progressively learn to do without the
State and State-provided machinery. The para-
dox or the dilemma of what is calted the Wellare
State 15 that 1t is only the State which has the
resourees to lundle busic developmenial areas
of social life such as education, health. nationil
highways. rail and air transport and the like and
because of this advantage it possesses. it he-
comes powerful and insatiably and unguen-
chably power-thirsty, inevitably regulating the
lives of the citizenry from the cradle to the

grave. More power. less democratic.  Both
m o the “eapitalist™ and  Usocialist”™  Weilure

States. the State as such has emerged as the most
potent ol the anti-democratic pressure groups.

The State’s sphere would be to assert itseif
when nationally vital issues spring up. like the
one the late President Kennedy handled by order-
ing what has come to be known as the “roll-
back™ of steel prices in 1962, Because of his
personal intervention, the trade unions accept-
ed a limited settlement as steel was the basic
product of economic strength and price rise
would have inevitably worsened the inflationary
spiral,  Once the settlement was signed, the
cmplovers jacked up steel prices, The Presi-
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dent ordered the roil-back as. according to him.
it was a matter of “faith”™—Dbecause of him the
unions courted @ moedest deal and faith in the
Presidency wis sacrosanct.  Other than in such
great issues. the State should ¢reate the utmos-
phere for bilateral solution of problems. Tt is
i choice between Democracy and Statism.

Iate of LLR.C.

By way of a meammgful llustration. the fate
suffered by the key recommendation of the
Nationul Commission on Labour—I mean the
Industrin]l - Relations  Commission—could  be
highlighted. At the meecting of the Standing
Labour Commiitee — supposedly tripartite —
held on 23rd and 24th July 970, the concept
of an awronomeans Industrial Relations Com-
nuission. placed beyend the pale of governmenial
and other political influences. came up for con-
sideration,  The States” Ministers of Labour
and. in sonme cases. officials. deputising for
their ministers, stood as a solid phalanx against
the recommendation.  They did not want to
fet go the powers they had, under the Industrial
Disputes Act, in respect of cencitiation and the
like. The employers” and the trade uniony
representitives  present  were in favour—the
ALT.U.C. (which had gone on record that it
opposed all of the recommendations) being
absent along with UT.U.C. Mr. S. Venkatra-
man. a member of the Plannuing Commission at
that time—despite his background as a Trade
Unionist, a State Minister of Labour and sub-
sequently a Minister of Industries of the same
State—came out with a compromise formula;
Conciltation to stay with the States and other
functions. with the dismembered and truncated
Industrial Relations Commission. The States
jumped at this with understandable avidity.
What shape the LL.R.C. idea—if at all—finally
takes is anybody's guess. This much is certain:
The States as such would oppose any move to
whittle down their power in this key sector.
Here was a recommendation—the expenditure
of Rs. 34 lakhs that the Commission incurred
would have been socially justified if autonomous
LR.Cs at the Centre and in the States had come
into being—that had emerged. for the first time
in India’s industrial relations history, represent-
ing the collective wisdom of the members of
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National Commission an Labour and designed
to revolutionise the approwch 1o induostrind
relations.

The Legal Jungle

Law and legalism must be demoted. Law
is the most pereepiible mantlfestation. ol the
State presence inindustrial relations. That
this prescnce is stuggeringly oblrusive is evi
denced by the listing by the proposed “Labour
Code 1969"—"an act to consolidate and cedity
all existing legislation on employment. welfare,
social security angd insurance. ndustriad disputes
and trade union organisation and other related
matiers” under “Section 207, Repeal of
Acts™-—of 90 different pieces of legislation,
followed by a sub-section which reads —all
other corresponding Central or State enact-
ments. not enwmerated above. and dealing with
the subjects covered by the Code are also here-
by repeuled.” [n the prefatory note of the final
report, submitted o the Chairmun of the Nutio-
nad Commission on Liabouron 1.1 2.68, the Study
Group on Labour Legislation spoke of there
heing “on the statute boek about 108 enact-
ments. both Central and State™.  Since then
new laws have been placed by the Centre and
the States on the statute book. making the
corpus of labour laws Himalayan! The Com-
mon Labour Code concept lies buried, the
National Conumission on Labour having found
ucile and rather cheap excuses for such burial—
the difficulty posed by definitions as therc were
ditferent categorics of cmiployees and the possi-
bitity of hurting the seasibilities of the States
of the Indian Unien which possessed “con-
current” constitutional powers in the field of
labour legislation. The inevitable result of
this confusing jungle of law is an understandable
field day for expert, pyro-technical practitioners
of law. encouraging the two sides of industry,
who should have themselves hammered out
norms and codes of behaviour to be insuffe-
rably litigious and inveterate couri-gazers. As
there is po judicial body beyond the Supreme
Court right from the commencement of a dis-
pute, the thought of fighting it out and ending
up before the Supreme Court is harboured by
both the sides. The Law Commission has this
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A change of direction away from
the State and the State-provided
machinery must progressively be

engendered.

to say in this context: “The graver aspect.
however, ol the matter 15 that labour mutters
are thrust on a courl which has not the means
or the materials for adequately informing itself
about the different aspects of the questions which
rise 1n those appeals and, therctore, finds it
difficult to do adequate justice.,”™ Law. i a
sphere where compromises must be born ol
bilateral understanding. must necessarily  be
said to be excess baggage. In the context of
our colossal poverty. disease and hunger—it is
known that one-third of the population is below
the level of subsistence—a  legalistic approuch.
which merely helps in circumventing the need
for learning the art of living together, 15 grossly
inadequate, patently barren and demonstrably
obsolescent. A change of direction away from
the State and State-provided machinery must
progressivety be engendered.  All that i3 essen-
il is one fundamental law 1 two parts—even
two laws. if need be—the first relating to the
whole gamut of industrial relations. with clear,
simplified and uniform definitions,  positively
underscoring and giving the place of honour to
bilateralism and. the second, setting out the
whole range of well-knit social security and
welfare provisions, This task would not be
casy but, given earnestness and pragmatism,
not, impossible.

Ethical Imperatives

This philosophic creade postulates certain
ethical tmperatives which, besides  upgrading



The trade union and the emplover
must be treated as equal in ‘the
eves of law and both of them
rendercd amenable to what is
significently deseribed as the rule

of law.”

human effort in this essential sector, add new
dinensions to industrial relations @

() Batuncing ol social responsibility on the part
af e tvo sides of Industry -

The trade union and the emplover must be

treated as equal in the eves of law and both of

them rendered equally amenuble to what s
significantly deseribed ax “the rule of law™.
Por instance, i employer resistenee to changing
social trends 1s condemned as unsocial, un-
modern and even reprehensible. the destruction
of the country’s property on deological and
other grounds by politically-motivated unions.
by way ol so-called protest. should be held 10
be equally, 1t not more, unsocial and reprehen-
sible. ITa bad employer is a drag on a forward-
looking socicty. politicaily-oriented  unionism.
which breeds muliiple and competitive untonism,
s a curse. This social balancing demands that
productivity cannot remain the sole business or
responsibility ot the employer.  Addressing the

Centre for Industrial Relations. University of

Torento. four years ago, Mr David Morse.
the former Director-General of the 1.L.O.,
significantly and rather prophetically remarked:
* Hade Unions will. in the coming years, have to
undergo a complete reappraisal ol their role in
saciety.  In a sense they have become victims
of their own success, ... [ foresee as the second
major issuc in industrial relations over the next
decade, an increasing tendeney for governments
to intervene in order to restore the balance in
coilective bargaining.”™  What Mr Morse set
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out to emphuasise was that if the two sides of
industry failed to accept sharcd difty-fifty res-
ponsibility for the maintenance o w high fevel
of production by mufillv-developed approaches
and mechanics of understanding and il the trade
unions did now go all ouc to make an ascending
productivity wlso thelr sworn responsibilizy,
governments would becoms openly more inter-
ventionist than they are now,  That is because
governments cannot remain unntterested when
production  swllers. the requirements of the
“under-dogs™ of the world being what they are
and the clemant requirements ol distributive
justice being what they are known Lo be,

This balancing would also  necessitate a
chunge—it will be a verituble sea change—in
nomenclature. One knows what  happened
when the first U.F. Government came on to the
saddle in West Bengal.  Mr. Subodh Banerji.
the Minister of Labour, went on record that he
wils & Labour Minister not an Fmployver Minis-
ter! Obviouslyv, we are sull hving with a dated,
anachronistic and  bloodless  concept.  There
was 4 1ime. in the infaney of industrialism. when
you needed a ministerial functionary to profect
labour™s interests. Mot todiay! What you need.
for impeceable social balanong. is a Ministry
of Industrial Relations. a Minister of Industrial
Relations, o Commissioner of Industrial Rela-
tions and so on down the ling. ail of them
endecavouring to hold the scales even. We
st sulare the nunistrios and ministers against
Subodh Bunerjis.

(b Power and responsibilite are bwao sides of the
Sauile coin !

There &5 no freedom to misbehave, to hurt
ard woarrest the even progress of socio-econo-
mic growth—today. econcmic growth must
dovetail its demands with those of social wel-
fare—muore especially because the lives of mil-
lions hang on it. No group or section can
claim immunity of any description.  No longer
will the world tolerate igncring of the dictates
of responsibility while excrcising power.  The
employer and the trade union must accept the
responsibility that goes with their power. So
must the State.  There is no fundawnental right
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strike: there is no fimdumental right to lock-
They are cighteenth-mineteenth  century
acepts. 1 we demanded  responsibility. as
must. these rights have little or no signi-
ince. There are civilised alternatives,  We
ust look for a new ethic and help promote a
& ospurt of civilisation. From this angle. the
Ats to strike und o lock-out carry with  them
¢ responsibility not to strike or o lock-out,
15 perfectly possible mutually to work out an
ferstunding  whereby all  combative  pos-
res and approuaches could be eschewed. with
rantees and checks and balances. obviating,
the bargain. criminal wuste of resources which
for carelul and Truitlald wse Tor the good of
. It s not bevond human capacity 1o think
it and do right—to work oul o methodology
progressively reaching w dependuble state of
ual acceptability as between the employer
the trude union. To continue to lalk of
wdamental rights ¢ hurt each other—not 1o
1k ol hurting the comnmunisy, at large—is
despair of man’s mfinite ability 1o move for-
ard into expanding arcas of social deceney,

reative Bilateralism

Last but noet least. my  philosophic credo
s by the essentiality of creative bilateralism
industrial refations by means of reciprocal
ey and mutual respect.  The President of
: Rudio Corporation of America. while ex-
Hating on the marvels that clectronic techno-
1y had thrown up. observed that there could
“no electronic substitute for a man’s private
weience, his sense of compassion and human
ignity.””  Similarly. come to think of it, there
1ot be a legal substitute for purpeseful bi-
teral understanding in the licld of induostrial
iions.  While delivering  an  endowment
ure on “Search for Industrial Harmony—
Broad Outlines™. last July. at Bangalore,
commemorale the Golden Jubilee of the
isvesvarayya College of  Engincering.  Mr
L.S Gajendragadkar. envisiged the possibility
" creating an Uatmosphere” wherein the strike
id the lock-out become “unnecessary™. That
the sorlt of philosophy that I am talking
bout, It 1s only voluntarylsm—not, certainly,
w or the State—that can foster a mutual

It is not hevond human capacity
10 think right and do right -

1o work out a methodology

of progressively reaching a
dependable siate of mural
aceeptability as betiveen the

emplover and the trade union.

understanding w0 lorsake the path of eternud
baiting and the adoption of the hizh-road of
creative bilaterabism,  But law can help by
putting 2 social premium  on bilateraism.
The creativeness lies in the voluntary forsaking
ot the approaches inspired by combitivencss,
Ultimately. ull ellective and reasonable solu-
tions must necessarily be biluteral—not imposed
by a third party. This is so in any sphere of
human activity, Instead of’ preaching homilies.
the Central Minister of Indusirial Relations,
Mr Khadilkar, should have asked the em-
ployers and the trade unions to work out. for
a start, mutually acceptable codes of industrial
relations behaviour and the wade union organi-
sations the mechanics of obviating inter-union
rivalry, which, in its own right. is a drag on our
economic-industrial society.

Combativeness Qutmoded

The unreserved aceeptance of the trade union
by the emplover s an accredited instrument
of social justice could reasonably and hopefully
be expected to chasten the union: the ucceptance
of the employer by the trade union as a prime
mover of industry, willing to welcome the
trade urion as a catalysing and democratising
agent, could help render the recalcitrant em-
ployer forward-looking.  But the basic funda-
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ment for this consummation is eschewal of
combativengss. as an  outmoded  technique.
on the basis of @ written-down understanding
that  provides  for “enforceable  mutuality™.
The two sides must agree o tie themselves
down the unswervable path of civilised
WV,

8]

Three Taternational Examples

There is the satisfying example ol the agree-
ment. originally mooted in 1937 and renewed
every five vears and presen ed mtact even
odiy. between the Employers™ Association of
the Swiss Enginecring and Metal Industries and
e Unjon of Metallurgical Tndustrialists of the
Canton of Geneva and fve major trade unions.
viz., the Swiss Union of Workers in Metal and
Florology. the Christian Metal Workers” Union
of Switzeriand. the Swiss Union ol Exungelical
Workers. the National Union ol Free Swiss
Workers and the Union of Free Workers of the
Canton of Solothurn. [t provides for an obli-
sation 1o settle in all good faith. any mujor
differences of opinton and other disputes and
i endeavouring 1o settle such disputes within
the terms of this agreement. 1o maintain absolute
peuce for its duration.  In compliance with this,
wuch combative measures as labour hoyeotts,
atrikes and lock-outs are to be regarded as in-
admissible. likewise in the case of disputes con-
cerning working conditions not specified in this
agreement”.  The mechanies of resolution of
disputes provides for Workers” Committees at
the establishment level “appointed™ by the
workers. I the Committee does not succeed,
the problems are submitted “to the exceutives
ot the respective parties or examination and
settlement.”  Culiective disputes o before a
“conciintion board™ with o chairman of “magis-
terial standing” and two “impartial persons”,
the chairman being named joinily and “the im-
partial persons” being drawn from separate
lists submitted by the disputants.  In the event
of the Conciliation Board’s “recommeadations™
not finding favour with one ol the parties. the
Board gives an “arbitration award ™, ifL initiaily.
the parties had so indicated. On the other hand,
if the Conciliation Board cannot settle the issue
or issues. an TArbitration Board” comes into
being, the compesition of the Board being.
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besides @ “Chairman of the magisterial stand-
ing”. “itwo competent judges”. selected simi-
larly frem among those Iisted by the two parties,
There is a key article in the agreement stipulating
penaltics for the breach of ar agreement.  The
initial depesit of caution-money of the order of
230,000 Swiss Francseach, inthe Swiss National
Bank. could be withdrawn v the “winning”
parly, it "a specially appointad court of arbi-
tration” were to impose a “conveittional fine”,
the size being determined by the gravity of the
offence and the party on which the fine i+ levied
does not pay it within o month,

Here is a unigquz and heart-warming exam-
pie of what 1 have chasen to deseribe as creative
bilateralism.  Then there is the Duotch example
of Stichting Van de Erbeid"—translatalle
loosely as the Lubour Foundution—which was
conceived by the vesistance movenment and set
up after the occupation by the Hitlerite Nazi
hordes ceased to be. Ten men represented all
the employvers’ associations and ten all the
foundation workers unien organisations, save
the communist one. They had a chairman
jointly named to help. guide und goad. They
literaily locked thenmelves up till they found
a sofution and the Foundation which helped
in achieving the imposing Dutch economic
recovery from the ashes of Nazi loot and
destruction.,

There is the outstanding example of the in
buill conciliation and arbitration machinery ¢
the International Chamber of Commerce. it
Paris, handling disputes as between national
of twa countries, with a record of having giv
over twe thousand awards, a lew subsequent|
fought in national ceurts and most ol the
having been sustained.

Clearly creative bilateralism shows the w
to sublinate industrial conflict ad channel
into civilised wavs,

[f my approach 15 one ol the vory to
T am content 1o stav in il [
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Industrial Safety

and Productivity

Brig GR Chainani*

Today, in India we are on the threshold of industrial uplift.
pendent and developing nation, we have o raise our level of productivity.
most precious resource —-Man —is properly cared for and motivated.
Accident figures have risesn
d accidents is in the region of 2.5 million.

costly to the nation.

terms of mandays, the loss of time due to reporte

If we have to suryvive as an inde-
This will be possible if the
Industriaf accidents prove very
from 196,000 in 1967 to 272,000 in 1970. In
Safely

is really a production tool. Rescarch ndings point conclusively thal a safe plant is also an efficient
plant. ~ When managentent and workers accept safety as a way of life, they will move in the direction

of nptimum productivity.

EVERYONE accepts the urgent necessity for

higher productivity and simultancously
aims for zero accidents in industry, In fact, these
arc two areas where there is full agreciment
between Government. Employers and Workers.
As regards safety. Government always encour-
ages schemes that help to cultivate and inculeale
safety in work. Tt is realised that this social
necessity is more likely to be attained by arous-
ing safely consciousnesy amongst everyone than
by legislation.

The position as existing can be gauged from
a report of January 1971 about U.K. [t states
“More than 20 million mandays a yoar are
lost through industrial injuries: death and injury
henelit costs are approximately £ 50 million a
year while loss in terms of productivity is annual-
ly about £ 250 million and the indirect cost o
cmployers could be in the nature of £ 290
If all factors are taken into account
including industrial fires and loss of producton
through those fires. the total cosi of industrial
qecidents is estimated at over £ 6C0 nullion a
year. The cost in pain and sulfering 10 the
mjured, their families or relatives s incaleul-
able.”

s g e o o
* Director General, Factory Advice Sonvice and Labour

Institutes, Ministiy of Labour, Employment &
Rehabilitation, Central Labour Instijute, Bombay.

Ancther authority in UK. estimates that the
cost (o the country due to industrial accidents
works out at £ 1000 per nunuic.

The position in India can be gauged from our
accident figures which have risen from 1.96.000
in 1967 to 2.72.000 in 1970, The frequeney rate
of accidents in our country is 57 per 100U as
against 33 per 0G0 in UK.

In respect of accident costs. it has 1o be
realised that these arelike an iceberg where the
major portion in the form of indirect costs is
hidden, Quite often it is not realised by manage-
ments that they are spending a lot due 1o daeei-
dents. as the costs are not directly visible or
compiled.

In terms of mandays. it iy extimated that
joss of time due to reported accidents is in the
region of 2.5 millicn. This represents only the
tme of the injured and it is generally accepted
that the time lost by others is at least 5 to 8
Limes. i.c. the total Toss works out to between 17
to 18 million mandays. As against this the 1oss
due 1o strikes and tockouts in 1970 was 17.2
million mandays. Whereas there is a dispuic in
citse ol strikes or lockouts, as regards accidents
there s unanimity that these must be controlled
and prevented to avoid human suffering apart
Irom other factors.
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Of all the Ms— Monev, Materials,
Methods, Machines and

Men it has alvays been
deeepted that Muan is the

MOt nportant.

Acaidents are responsible Tor:

() Loss ol limb or hife resulting in cripples
or human wreehs as well as Aunen
sullering

{1) Less of production

(3} Upsctiing aill plant schedules

(43 Damage o plant and cquipment

(3 Financial or cconomic loss

(01 Lower morale of workers.

Human suflering alone  denands urgent
action. ax no one will accept cripples wnd wrecks
as byproducts of industry. This is particuliarly
so when it is known and accepted that R3S 1o
957, of the accidents are caused due to human
failure. A litde care or timely precaution can
prevent many an decident,

Man—the Most Precious Resource

Or all the Ms—Money, Materials. Methods.
Machines and Men—it has always been accepted
that Manis the most important.  Butdo we pay
adequate  atltention to this most important
resource”’?  When we buy 2 new car or a new
machine. we train operators to use them. Is the
sime attention bestowed on a new reeruit when
he jeins a new plant? 1s he inducted in safety ?

To answer this it would be worthwhile ask-
ing as 1o what is the function ol industry, Tt iy
devepted That industry has o produce or provide
geodsand services which the society requires, with

INDUSTRIAL SAFLTY AND PRODUCTIVITY

the minimum waste of resources. Industrics
all possible nreasures to increase the supply
goods and services so us to improve the standa
of living and create a tuller and more sutisfyvi
life.  In doing this. its prime duty 10 the nali
15 not to squander the most precious of t
resources—Man,  Any failure on this account
a failure on its part to fulfil ity prime obligat’
o the sociery,

[t is the aim of every management to obtai
optimum production.  But when is this possibl
iz enly when the worker is satislied and pr
perly motivated. In some cases. industries
that once they provide a job and pay the worke
their obligation is over. But Maslow has pros
that this 15 not enoush hecause man is alwa
aspiring and he is not sadistied merely by proy
ston ef his basic needs of Tood. shelter and clot]
g, His second requirement is seeurity. incl
ing safely at work,

Behavioural scientists believe that the hey
motivation is man’s creative abilityand his stro
destre to influence his own destiny. specially h
work. He does not object 1o efficiency and con
genial surroundings so long as he s not exploited
He does net want to be treated as a *productio
machine’. He wunisto play apartin the enti
activity,

Safety Motivation

Asregards salety maotivation, most of us sce
o believe that little train‘ng, clever posters
photographs exhorting employvees to be safe a
adequate,  But can motisation be different fo
safety which 15 essentialiy o human problem
The truthis that whittever motivation is necess
to influence or inspirc a worker to optimu
productivity. will be equally essentia! 10 motiva
him to work without accidents.

Unless management realises this wnd ereates
sense of safety and a feeling of security amongs
workers that it is aking ceffective steps o com
hazards and that QU s interested in preventin
accidents. it s unlikely Lo secure full cooperatios
of workers and achieve eptimum productivity,
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The Iadian Scene

Tedav in Indie we are in the threshold of
industrial uplife, It is worth remembering in
this context the conditions that existed in LK.
at the time of industrial revolution. whicl in the
words of Dr Donald Hunter. were as under:

“The industrial revelution gave rise o these
discomforts and discases which did not afTect
the privileged clisses of society but only those
who laboursd in the workshop, Lictory or mine.
Fora long time the work of these men. who were
indispensable for the prosperityofthecommumity.
brought them nothing but phy<ical. intellectual
and moral poverty. . Asregards fuctory owners,
so long s they professed (o fear God and aiteiud-
cid morning pravers and  Church on Sunday.
they felt thelr duty to workers was over.” ]

It will be a great pity it we these
conditions in our country,

aceept

The prevaling conditions in Indin and the
lactors inlluencing workers. managenments and
trade univns need 1o be bricfly summarised.

WORKERS

(I il recently Tudia was ossentially an
apricultural country. Tt is only i the fast two
decades or so thut 1t has made great strides
industrialisation.  The resultant rapid changes
have brought forth several problems relating to
the adjustment of man to the changed conditions.
Indian workers with primarily rural background
have been slow to realise the latent dangers in
various indusirial precesses and operations. For
them fife in the industrial cuvironment is new
and 1t has also added psychological stresscs,

{2} Deep-rooted Taith that any cvent in-
cluding a calamity or aceident s wn act of God
accentuates the problem. This futalistic outlock
towards accidents and cvents over which they
have littic or no contral. though on the decline.
is iLserions impediment ot any cflort for accsdeat
prevention. )

Behavioural scientists believe
that the kev to motivation
is man's creative ability

and his strong desire

to influence his own

destiny,  specially  his work.

(2y  Warkers are available in plenty and there
is Tairly high level of unemployment. Beciuse of
this. managements are prone o exploil tempo-
rary and caswil workers with very fittle job
training and with hardly any safety indoctrini-
tron.

(4) In o tropical country personal protective
cquipment is not comfortable dug o heat and
humidity.  The avaitable equipment is often not
suitable and henee there is reluctance to use il
Designs to suit local conditions have yet 1o be
fully developed.

(33 Indian workers alsa loathe profective
equipment as they consider il unnecessary or
unworthy of experienced or skilled workers.
They also are optimistic that accidents won't
happan to them, particularly when they have not
been invoived for sometime.

(6) To improve their prospects and carninys.
low-skilled workers tey to learn better trades on
their own and in this process get invelved in
accidents.

{7y Many & worker is the sole wage carncr
in his family and in his anxiely to maintain li
{amily he takes risks by trying 1o do more work
than his physical capuabilities can permit. in order
that he can ewrn a tittle more. At times Jis
cagerness for higher emoluments tempts him to
forget safety and either work without guards ur
adopt short-cuts.
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A safetv-conscious union has
long been accepted as the
most effective weapon against

worker injuries.

MANAGLAMINT

{1y Lxeept for a lew enlightened employers.
their attitde in providing healthy and sale
working environment has been more to comply
with the Ietter of the law rather than the spirit
underlving it.

(1) Duc to State insuranee against accidents

employers pay their contribution irrespective of

their accident rate and there is no direct incentive
for safety activities,

(3) The rate of compensation for industrial
mjuries is not high and labour is easily availeble.
Mence there is Tittle motivation or pressure on
nmanagement for vigorous safety programmes. -

(4) There is little knowledge about accident
costs, as only direct costs are known and cven
their impact is not felt due to State lnsurance
and easy availability of labour.

() Some industrial managements seem to
helieve that their primaryjob is to keep the wheels
ol production going and they need not waste
their tme and effort on safety.  They have not
realised that production can be vielently disturb-
al by one single accident and that hazards on
the job pravide one of the biggest impediments
in the Lulfilment of their production responsibi-
litzes,

INDUSTRIAL SAFETY AND PRODUCTIVITY

(6) I general. the top man does not run the
same risk of aceident as the worker. Therefore
he does not seem o realise the necessity for
safely.

(7)  Penaliies imposed for violation of Facto-
ries Act are not heavy and do not serve as a
deterrent for the managements.

TraDE UNions

(1) Industrial accidents and unsafe working
conditions have not attracted the attention of the
Unions to the same extent as claims for higher
wiges or cash henelits,

() Although they place lot of stress on
iringe benefits like extra milk and better quality
of tood, they have not so far vigorously clamour-
ed for accident prevention and improvement of
working environments.

(3} Trade Unions have yet to really feel the
mvolvement in salety movement and appreciate
that one of their important tasks is ensuring
workers” safety, This is particularly so. as hy
virtue of their position they ean play an eflective
role In safety propagation. They can provide
the biggest fillip in accident pravention activities.

(A safety-conscious union has long been
accepted as the most lethal wewpon against
worker injurtes.  [n certain advanced countrics
unions have established specialised safety pro-
grammes and campaigns for improvement of
working conditions.  Thetr activities have vield-
ed very promising results,

Praxr axp EQuipMiNT

(1) Although there has been rapid growth of
industries —many with modern plant, machinery
and cquipment - vet there arc a number of
factories with old machinery, inadequate safety
arcangements and environments not compatible
to modern requirements.  Their layouts and
design features are far behind the present expec-
tations. As such there is comparatively wreater
proneness  for accidents  and  occupational
hazards in these factories.  iconomic and other
reasons do not permit their quick modernisation.
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(2) In certain cases cven new plants and
machinery do not conform to the salety reguire-
ments either due to initial investment or other
reasons.,

(3) There ts no fegal ban on procurement ol
hazardous machinery without proper guards.

4)  Although certain I1S1 standards exisi for
safety of plant and cquipment. there is no
rostriction  on procurcment of non-standard
plants and machinery by industry.

Evervone accepts and cannot dispute that if
we have tosurvive asan independent and develop-
ing nation, we have to increase our tempo and
raise our fevel ol productivity. But it has to be
accepted that this will only be possible it the rost
important resource - Man 15 properly cared
for and motivated. Robert Owen. a champion
of workers” safely remarked in 1815 ST chen.
Jue care as tathe, | ate of vour Inammate machin-
es can produce such beneficial results, what may
not bz expected if you devote equal carc to
vour vital machimes which are lar more woider-
fully constructed.”™  This is particularly so as
mdustry of the future electronics. chemical
nuclear—may introduce numerous physiologic,
pathologic and psyehoelogic health problems not
only for workers but electre-magnetic radiation
may affect those vet unborn.

Safety Measurcs Bring Rich Dividends

Many factories have achicvad higher product-
vitvand improved their performance. But records
of successlul enterprises reveal that those particu-
lar factories have paid ot of atteation to salety.
bacause sufety and productivity are in harmony.,
'n many cases it has been ascertained that arcus

xquiring improvenent in respzel of productivity
re fnvariably  common in so far as safets
sconcerned.  In many cases efforts to prevent
didents have revealed arcas of incefficiency in
oduction and henee improvements hring 2
»0st both in productivity as well as satety.

Salety is really a production teol. A poor
zeident record is an indication of inadequate
‘tentton.  In such cases investgations have
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revedled many other mistakes in production
practices. Consequeatiy a good safety program-
me and production go hand in hand, as such
managements have realised that even one acci-
dent can disrupt the entire production.

This has been amply demonstrated by Tata
fron and Steel Co. who underiook a study
on produetivity and safery in their plant. [t was
found that those departments whicl had paid
considerable attention to safery were the ones
whizh gave high productivily.

Corrclation Between Safety and Productivity

Inanadysingthe influence of safety on produc-
Livityseveral research {indings point conclusively
that a safe plant is also an efficient plant. A sur-
vey was undertaken by the American Enginecrs’
Council o exumtine whether a positive correla-
tion hetween safety performance and efficiency of
preduction existed and also whether a safe
factory is an cfficient factory. Their findings
were (1) Experience of a large group of com-
panizs shows thut material reduction in accident
rate can be sccured simultaneously with incrzase
in production rate: (2) Effosts to improve safety
performance do not interfere with produc-
tion processes: (3) Maximum  productivity is
generally secured only when the accident perfor-
mance tends towards thr icreducible minimum;
i+) Improvements can be achieved by a majority
of plants in respect of both production and
dccidents: 3) Industrial accidents can be con-
rrotled  under modern conditions of  highly
cfficient production,

in another survey carried out in the United
States it was found that in the highly productive
plants, the cmployees™ attitude was  positively
safety-oriented and hence better performance
was altiined not only as regards accident preven-
tienn but alse in respect of productivity.

These studies  clearly prove that where
managements have taken genuine inferest in the
safety of workers and not only because of pro-
Jduction. they have achieved higher standards of
both sateny and preductivity,  This is in line with
the philosophy of organisations with a verv high
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safety achievement like the 1.C.I. and Du Pont,
who have adopted the motto “Production with
Safety™,

Advanced countrics have accepted as their
objective “"Make living safe by improving en-
vironment and conferring optimum health.
safety and comfort and to protect the present
generation and those yet unborn™,

National Commission on Labour has remark-
ed: “In a country as populous as ours there may
be danzer of a tendency to discount the value
of human life. Loss due to accidents and through
the slow and agonising processes of occupations!
diseases mav not stir the community as much as
it dees in advanced countries with chronic
shortage of Tabour.  Althoueh ralief gets organis-
ed after the event, prevention does not attract
the same vigour and enthusiasm™.

Efforts by Safety Organisations

This seems to imply that no effort is being
made to promoie safety. But some personnel
and organisitions are hard at work doing every-
thing to eliminate or reduce the loss of lives and
limb and stall the increasing number of acci-
dents. These are the State Chief Inspectors of
Factorics, the Centrai and Regional Labour
Institutes and the WNational Safety Council.
They all propagate safety and improvenient in
working conditions  to  attain  betterment of
workers’ performance. The approach of the
Central Labour lInstitute to safety is multi-
disciplinary in that the subject is viewed not only
from. mechanical hazards but aise from the
human research. productivity and psychology
angle. Study of the man is done in toto, because
it is not mere guards or machinery but other
conditions like his outlook, working environment.
ergonomics, ele. which are contributors to his
satisfaction @t work., A number of studics,
surveys and seminars arc undertaken to create
nuerest in the subject und to guide industrics

INDUSTRIAL SAFETY AND PRODUCTIVITY

on steps necessary to bring ubout reduction in
accidents.  Training programmes arc organised
for trade unions and workers—in case of
workers, al the moment. these are conducted
m seven regional languages.

To arouse the intcrest of managements the
Government has constituted National Safety
Awards to reward those industries whose per-
formance in this field 15 outstanding. The
schemes have been extended to cover a lot more
factories as well as ports and  docks.

Life is full of hazards—economic, political.
social, occupational and domestic, but man has
always overcome them by his inventiveness,
ingenuity, determinution and innovation.  As
new hazards come with new products he finds
medns  combat them.

It is necessary that interest in safety is main-
tained because even if the workpluce has been
enginecred for safety, even if work procedures
have been made as spfe as possible and even if
stipervisors train their men and continue (o
enforce safe work procedures. it 15 not possible
always to  anticipate  all the hazards, all the
unsafe acts and other conditions and  hence
interest must be maintained so  that workers
employ imagination, common sense and self-
discipline to protect themselves. FEach worker
must be stimulated to think beyond his imme-
diate workplace in order to act safely in
situations not originally visualised.

Industrial satety and productivity arec human
problems. Unless managements create the con-
fidence that they are genuinely interested in the
worker they cannot motrvate him.  They will
neither achieve higher standards of safety nor
higher level of productivity.  When manage-
ments and workers accept safety as a way of
life and not as a super-imposed factor, they will
move in the direction of optimum productivity

Cwhich is vital for the progress of our country. T

The man with a new idea is a crank until the idea succeeds.

— Mark Twa'n



Impact of Overtime

on Operator

Performance

Ravi Sharma*

The technique of overtime operation is normally resorted to by the industry when a sddden

extra demand is felt on the system.

The fundamental idea is hused an econemic considerations and
infrequent shortlived overtime operation is not an unheaithy sign.

DNue to some psychological and

ocizs] reasons. normally, the poison, which was originally intended to act as a medicine for the sud-

den demand problem, concentrates and inhibits the production systam.
performance and the production process is rendered uncconomic.

and must be treated first.

It hampers the operator
This tends to paralysc the system

Attempis to implement cconcmising techniques at micro Jevel ignoring

this malady are like trying to treat an ordinary skin disease first when the human body is sutlering

from [eukemia.

The operator’s fotal earnings are analysed as a function of his efficiency of performance andit
has been revealed how at a certain point the motivation due to incenfive wage ceases to he effective.
The figures have been computed from actual paysheet analysis of a production shop. Renedies hasc
been suggested and their applicability to different situations has been discussed.

I ORMALLY it is taken to overtime operation

when a production group fails to achieve
the scheduled tarpet for some reasons. The
intention is to make up for the lag without
incurring permanent investments in machines
and manpower capacity. [t gets introduced into
4 system mostly  after strikes and leckouts
whether they be 1 the system or ina competing
system. However. there are many other reasons
which are respomsible for sudden  positive
fluctuation in demand,

Social Aspect

The labour in a country hike India where the
labour wages are rot at par with the living costs
and sources ol enterlwinment are scarce,  in
average operator is attracted to spend some extra
time in the Factory and supplement lus income,

As a resule of interviews with the operators of

different age groups it was discovered  that in

* Systems Analyst, Alembic Cheinicals, Baroda.

most of the cases. the operators welcomed over-
time operation.

Purkinson's contention that ‘expenditure in-
creases proportionately to the income” works and
operator increases his standard of living: The
standard of living is a function with bias towards
positive movement and the operator tinds it
difficelt to live if the increase in garnings is not
sustained,

Psychological Aspect

The overtime operation fhus assumes the
stalis of a privilege given 1o the operator and any
pu with least reason wili like to utilise it to the
maximunt possible extent.  The management
misconceives that il is cheaper for them to allow
overtinie Lo existing manpower rather than
employ more men and many a times it becomes &
regular technique o cope with sustained inerease
m load.  Also. the management teels that by
this process of giving extra moncy they are
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keeping the employees happier. 1t is 1ot rare
to find organisations overshooting the govern-
ment specified limits by large amounts.

Break-up of Earnings of Operator

An Operator gets a basic wage and somge
allowances which go into the making of his fixed
carnings, These tixed earnings may not be
constant from time to time but the term ‘hxed’
implics that they are independent of his efliciency
of performance.  In most of the industries the
system of incentive wages is welcome and opera-
tors arz paid money which by some relationship
ix linked to his efficiency of performance.  If
overtirie operation exists. then the opearator has
this third component of his total emoluments,

A Case Study

The following znalysis of operators’ total

varnings iy hased onoaocase that existed in o
manufacturing indusiry,

Fived Wuges: With the cost of living index
the fixed rates ol pavment have been revised
and  mereased  time and again. in the Indian
Industry, I the case under consideration the

average fixed carn AU operator  were
Rs. 970 per duy.
fneensives Wuges: Thoere wre various designs

of inking the fncentive  wage with the operator
performance. Normally the measure of perfor-
maince is the standard mine oatpat and it it ex-
ceeds a certiimn baxe value money is paid to the

operator for every  added  standard  minute
cutput. The case under  consideration  had
an meentne wage rate of | Paisa per extra

standard minute produced over that correspond-
ing Lo 85, of the working minutes. This rate
was coltant fer all efficiencies of performance
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and for all machine operators frrespective ol e
differences in fiacd wares. Also. o cetling was
provided at 1607 ¢fficiency. bevond which the
meetive was ot paid. This corresponds o 4
masimum ol R<. 384 per day.

The Graph: The total carnings in rupees per
dav and it~ companents have bean displayed
agdinst the standard minule cutput of an opai-
ator per day. The abscissa has peint B oat 384
at which the incentive carivngs commence. The
terminit point L is chosen arbitrarily here and
it indicates the staadard minute load per day
which is exerted onan operator by vilrue of
the planned rate of production. The maximum
allowable overtime when distributed on all the
working days in o quarter gives an werage ol
40 miautes per day. Let us ocall it “Asviax
Overtime”. The point C s at Loud fess the
*Avimax Overtime’

The graph beiore B is not imcluded mentirely
1o ety the Zene which is under analysis,

I an operator iy loaded by L stendurd minutes
per day and he knows that company cun allow
overtime upto i maximum of  AVNMAX OT
per day he will pile up work at least 4» much s
it correspoiuds to AVMAX OT standard munutes,
This will enable him to ¢arn masimum permissi-
ble overtime. A performance beyond € will
increase his incentive earnings at | Paisa per
standard minuie output but his overtime earnings
will reduce at 4 Paise per minute. The slope of
the total earning curve is the slope of incentive
curve plus the negative slope ol the evertime
curve,

An attempt to perform bevond point C, when
such arrangement of operation exists, will be a
burning example of quisotic chivalry.

The Paradox: The case wherefrom the
earning figures were picked up wis extraordinary.
vel it is not very difficult to find more ol the
kind. Here, the company allowed 140 minules
of AVMAX OT against 40 minutes specified
by the Government. People at the helm of
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altairs thought that they are violating the Law
tor the better,

The Effects: The operator  performance
dropped down considerably and there wus 4
continuous lug between the targetted load and
the output.

The operators at key posts where they alone
could work started absenting.  On absenting an
avernge  operator lost Rs. 9.715-Rs. 3.84=-Rs.
13,55 gt the most. while he earned Rs. 9,712+ -
Rs. 19.42 if he did the same work in overlime
operation.  The high absentecism made the
planning and scheduling ineffective and the
svstemn perlormance deteriorated further.

These cliccts lead to operation  which s
wastetul to a high degree.  Also  the perfor-
mance became inelastic. In attempting to stretch
it beyond the existing level the industrial
engincer will waste his efforts.

The Remedv: Prevention is  belter than
cure and it is best not to  resort o overtime
operation. At least it should not become a
method of dealing with sustained increase in
demund. It may be permitted if’ there is some
sound reason for loss of production, and that
too for short periods,

The rate ol incentive is notl impressive
compared to the raie of overtime payment. The
incentive rate should be so increased ihat it may,
combined with the attraction to reach home
earlier, overweigh the overtime rate. The labour
with high fixed wage is immune to this remedy.

The incentive should be differential i at
least two planes, along the efficiency of perform-
ance and along the basic wage rate. A skilled
operator should have a higher rate than an un-
skilled one.

The rativ of overtime payment 1o fixed
wages by the government is a bit too high. 1t
may have been justified when it was established
years back but since then the fixed wage rate
has increased considerably to render it a bithigh.



Handling Labour for Better Productivity:
“You are Right” Approach

Vijai Shanker*

President Theodore Roosevelt once said, “If I could be right seventy-five per cent of the time, |

would reach the highest measure of my expectations™,

If that was the highest limit President Roose-

velt could hope to achieve, what about us? If we could not be confident of heing right even

on fifty per cent of oceasions, should we

outright condemn people that they are wrong ?

It is

yuite possible that the otiter man may be totally wrong. But the important point for consideration is,

does he think s¢?
in that mmanner.

Probably not. There might be several underlying reasens why he thinks, acts
If you endeavour to analyse his actions and try to understand him you may develop

interest in the cause and ultimately may not totally disapprove of his actions.

Trving to figure out why people act the way they do is a lot more enlightening. People may deve-

lop sober and sympathetic attitude after knowing the reasons.
A manager may feel that the employee's action is wrong while in certain cases and

sary irrifation.

This may save them a lot of unneces-

circumstances his action actually might not be so. When this attitade is developed. e may procecd
to approach the problem in u more objective manner.

Woe quite often see, hear and read in papers about deteriorating emplover-employee relations,
falling production, suffering productivity and mounting inefficiency and idlencss. Why #s it s0? In

thiy article, the author attempts to amilvse the
satisfactory solutions.

T 15 no doubt recognised that man is b and
large the most important factor with which
the management has to deal. Materials and
machines are inert factors, but man with  his
ability to feel, to think, to coaceive and to plan ix
the most valuzble and at the same time the nost
ditficult element to handle, to inspire and to
conirol,

Out of the many causes of industrial strife,
problems of wages and human relations are
perhaps the most important. Wages are only
occasional probleins and once certain basic level
i~ achieved they do not trouble much, since the
employees then try to seek other satisfactions.
As human beings behave in a familiar pattern
* Assistant Director, Indian Institute of Labour Studies,
New Delhi.

problem to know the causes with a view to finding

almost everywhere, emplovees anvwhere  want
such things as personal dignity. security, recogni-
tion and participation besides adequate wages.
Peter F Drucker. a  well-known  American
Management Consultant. says in his book *The
New Society':  “Every study of industrial
warkers has shown that wage rates are not
uppermost in their mind.”

Human relations problem is perennial and
adjustment and re-adjustment has to remain in
constant play for maintaining a congenial cli-
mate. Robert W Jolinson. an American pioneer
in "human relations in industry’ movement has
stated: “The most vitul rewards. however, are
those of appreciative recognition: if they are
adequate, money becomes secondary.” Consi-
dering the importance of good human relations
as a factor for improving day-to-day relations
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and clinite in an organisation. some approaches
{0 tackle the humen relations problems ure dis-
cussed here. If practised intelligently. the
would enable the men 1o work more efficiently
and productively.

[juman Relations Problem

Twentieth Centary hus been the era of dyna-
mic change; cotonialism has almost disappeared:
racialism is at its lastimun i completely free and
is treated equal irrespective of his birth. money
and position. There has been vast explosion
of knowledge almost in every field. There is no
doubt that in good many ways. today™s labour
force tov is a lot better than some three or four
decades ago. The present workers are better-
cducated and better-informed about the world
and have broader outlook. Most of them have
fine motives and contemporary moral attitude.
This has given them new horizons of thinking.
new ambitions and new aspirations.  New tools
and techniques have been given in the hunds
of the new generation. The development of
modern labour has brought about a revoli
against things as they are since they feel there
are ways of doing things better.

The new outlook suggests that managers and
supervisors instead of being concerned mainly
with production and enforcing discipline should
take due interest in their workers as buman
beings and should try to understand their pro-
blents and help them solve them. The workers
must be given opportunity for showing initiative.
The emphasis needs to shift from production-
orientation to employec-orientation. It s thus
not unnatural that the new generation of work-
ing people who were perhaps born in Independent
India, have revolted against the old domination
and conservatism. While the revolution in
thinking and consciousness has grown all round,
vandalism, vielence and indiscipline is at the
hands of only a few, who constitute just a nomi-
nal minority. According to an American Judge.
97 per cent of the labour force is as good as those
of any generation but the 3 per cent who arc
hoodlums are worse, Not morc than that
would be the percentage of hoodlums in our
Amtry too. Unfortunately, however, many

h
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Human relations is a perennial
problem and adjustments and
readjustments have to

remain in constant play

for maintaining a

congenial climate,

people now-we-days have become so vhsessed
with the excesses of this small minerity that they
forget to note the decency. service and intelli-
gence of the overwhelming majorits.

The problem is certainly not as bad as s
more often projected, Yet. it needs adequate
awarcness, participation and proper tackling.
Majority of the labour do not approve of violent
methods. Neither do they condone excessive
drinking and experimentation with narcotics,
outhreaks of vandalism and crime which are
indulged by the headless few. To face the conse-
querces of the actions of this irresponsible
minority. mere passive disapproval on the part
of the majority is not enough. The conscientious
people among them should be more active In
denvuncing and in actively helping to curb the
unjustified strikes and use of violence. The
newspapers report alarmingly on labour unrest,
demonstrations. vandalism and arrests ete, while
activities like labour's decision to donate blood
to save the lives of needy patients, their raising
mongy for helping the widow of the deceased
worker do not get enough publicity. The sacri-
fices made by the labour during aggression by
China and Pakistan in both putting in_extra-
hours of work as well as donating liberally
out of their hard-earned wages belie the all-too-
common view that the workers are only evaders
and idlers. These are only few of the inbumer-
able instances where workers” contributions
have been commendable.
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The new outlook suggesis

that managers and supervisors
instead of being concerned
mainly with production and
enforcing discipline should
take due interest in their

workers as human beings.

Sympathetic Consideration of Grievances

When the whole problem is linited to o ~mall
number of people it should not be vers difiieult
to be tackled provided concerted eflort is mode
by others. It is the individual grievances  and
frustrations that provide fuel to  the igitition
caused by a few. It is. therelore. necessary that
individual gricvances should be solved cuickly
and dissatisfactions should not be  allowed o
accumulate.

While dealing with people, we must under-
stand that they have emotions. prejudices, pride
and vanity.  People narmally do not own ihut
they commit mistakes, Even the wrong-doer
blames everybody bur himself. He more olten
Justifies his action by saying: "L don't see how |
could have done otherwise under the circum-
stances.” When 1his is the gencral mechanism, how
should the problem be handled ? Ses ere criticism
enly annoys the other man. puts him in the
defensive, 1t ends in futility. Criticism i the
potent source of generating misunderstanding.
The employers must bear in mind und be care-
ful not to chill workers™ lives by lault-finding.
It 15 not tactful to directly tell the worker that
he 15 wrong. 1t defeats the purpse. [t makes
cmployees so tense and insccure hat they make
even more nustakes. It motivates them o cover
up errors and spend their time try ng v avoid
looking wrong. The upward communication
is impaired and higher NLULLZEMERT ¢ never

FANDLING LABOUR

get 4 clewr picture of what is reelly happening
downibie line. Inan elfort to uncover the faults.
and deceptions management <ets Up Inspections
while the emplovees hecome adept in hiding
mistakes. The enlighitened manzgements. how-
everswilliny o learn rather than Ty o fix respon-
sihility. They Jook UPON MIs@kes as an oppor-
nity te indroduee relorms, They recognise that
people. under stress of anxiery. nay hecome ~is-
picious or resentlul or downright hostile  which
My prove <ometinmes explosive,

Need for Positive Approach

[t iy necessary 10 tackle the problem In g
positine way.  The main source of discontent
nd contlict between emplovers and employees
Appears e bethe misunderstanding and mistrust.
Misuinderstanding leads to mistrust and ultimately
tocontlict, It should. therefore. be the foremosi
duty of the employer 10 remove these from the
miads of the warkers before they could expect
development of a happy relationthip. Empioyees
nese thelr own prejudices. emetions and weik-
U is really o tough jok 10 understund
trem and iind ot the reasons ehind the ndis
cipline. fault or negligence and make them un-
Purden their pent-up feclings. When the cimnp-
foyee gives out emotions he  secomes i more
reasonable person.  But how can we do this
more suceessfully 7 Should we wtart by pointing
eut his faults or weaknesses. by criticism  or by
threats  of punishment,  Quite the contrary.
An employee preoccupied with his problems
cinnot be expected 1o shift locus Instantly and
respond the way the emplover wants. [t should
be found out what is on the emplovee™s mind.
To achieve this he should first be made to feel
at home. The approach should be friendly and
should give due recognition and appreciation
to the employee. his qualities énd achievements
which should make him feel important.  Every
cmplovee needs to feel that he is good and accept-
able. I would call this Tyou are right™ approach,
This approach does not antagorise the employee.
does not make him reassert or tend to develop
hostile attitude at the very outsel. On the CoOn-
trary. he will respond fusourably. This s the
sage when step hy step counselling and other
remedial measures can be acopted, o

RSN,
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The cmployee should be made to feel that
any average man under the same Qreunsianees
would have done the sume thing.  He should be
siven ample epportunity to rationabise or sayve
his Czce if he so chooses. Pretecting the other
person’s pride is a vital part for eliciting infor-
mation.  This. however. does not mean that
management should sit idly by when employees
violate rules. turn out slopy work or fail 1o do
their job.  Such laxity s not only bad I‘_or pro-
duction. 1t 1% alsa unlair to the conscientious
woarker who carries out  assignments effectively
and even serves te encourage the “culprit’ in his
bad work-habits.  The employer cannol ignore
(aults. But the way he handles them may deter-
mine whether his subordinates will resent his Use
ol authority or will come to look upon him as a
source ol help.

Every situation we have to deal with is mixed.
1t is mised from within and without, We should,
therefore, recognise thal Iwo or even nmore
apparently  contradictory  viewpoints may be
true. or partally true of a particular situation.
Buasic to communication is the act of helping
the labour 1o give expression to their feelings,
[t seldom pays to condemn or reason with an
angry labour:strong feelings vanish net by threat
but ruther by clarification of the problems that
oceur in his mind. While talking about problems
the aim should always be the action and not
the man. 1t should be remembered that behind
all these efforts und enquiry the purpose is to
correct and discipline the employee and not to
punish him. To say I dislike you™ is to store
up his frustrations that  will augment future
misbehaviour.  The faull vou want to correcl
should scem easy 1o correct. The thing you want
the other person to do should seem easy to do.
Reassurance and encouragement rather than
reprimand are often the best medicine  for
employees” frustrations or tailure. A manager
should not forget that he is supervising human
beings and not just workers.

Sometimes a manager may have to deal witk
a crook or a deliberate mischiefmonger in his

“You are right”” approach
though not a panacea for the
conflicts, grievances and
problems, can help successfully
resolve many a problem and
avert many a Situation

taking ugh turn.

establishment. Tn such a circumstance he should
apply measures against him. prejudging the pros
and cons and the extent of the success. He
may need a different type of treatment. Hasty
action should absolutely be avoided. However,
so long as his relationship with the employer s
tolerated and he is maitained on roil one possi-
ble way of getting the better out of him is to treat
him as if he were a respectable and responsible
man. Subtle appeal to his sense of responsibility
towurds the establishment, the society and the
nation may alse do good sometimes.

Arguments to defeat or convince the other
should be avoided as often as possible since it is
difficult to win an argument. More so, once
struck he will never repose confidence in you,
Confidence should be invited. not demuanded.

“You uare right approach’. though not a
panacea for all the conflicts. grievances and
problems, can help successfully resolve many u
problem and avert many a situation taking ugly
turn. “You are right” is a subtle and individua-
listic approach. [t needs self-traming, practice
and skilful application. A word of caution,
however. is that this approach will work effec-
tively so long as the other party does not know
that it is being applied. Someone has rightly
said, “art lies in congealing art’ i3




Quality and Reliability
Through Standardisation’

PKS Menon™

The main problem which the consumer more often faces is that of reliability of what he buys.

The consumer may be a contnon man or an industry.

and both are complimentary to each other.

Quality is the foundation store for reliability

an 1 ) Reliability of a product reticets the consumer’s cenfidence
in its performance and its lasting trouble-free service.

In this paper, the author attempts to highlight

the role of standardisation the vital link between the manuficturer and the consumer in providing

satisfuction to both.

il other day. a housewife went to a grocer’s
shop and asked for a packet of her favourite
brand of soap powder. That particulur brand
being out of stock. the grocer offered packets of
several other manufacturers for the lady to
choose from. She was bewildered 10 find an
enormous nunber of nice packets all claiming
to be the best in the market! Suddenly she
remembered the gossip going round about the
spurious products in circulation. She was in a
fix what to do? Which one to take home?
Conscious of her tight Fwmily budget, she did not
want to take any chances. She thought it wise
not to buy ther. and returned home empty hand-
ed. all the time thinking on her way back which
one would have been her best buy.

Next day. she appeared on the scene. this time
accompanied by the versatile "Know-all’, her own
husband. He had a quick glance on the packets
presented and his watchful eyes spotted a parti-
cular ‘not so nice looking” packet. He turned
Lo his better half and said, “well. this is the packet

*Quality Control Manager, Alembic Glass Industries
Ltd., Baroda.

+This paper won the first prize in the Essay contest
organised by the Indian Standards Institution, in col-
laboration with National Productivity Council as part
of APY-1970,

vou should take. You see this mark here, This
is the standardisation mark. 11 1s the guarantee
for a quality stuff.  You can rely on it.”

Such little instances do happen in our day to
day life. This is the present market situation.
Often helped by our long experience. we develop
a certain kind of reliability with a product and
its hrand name becomes a favourite with us. At
the same lime we are not sure of the quality of
similar products available in the market. And
we do not want to take any chances with an
unknown quality. If somebody is there to help
us with the advice that “this is good™. then
perhaps we may venture to make a fair trial. This
somebody is the ‘Standard’. [t is this confidence
and faith that can be put in the standard which
came in handy for our versatile man o pick out
a reiiable stuff.

Another trend among the customers is t{o
rely on the so-called “foreign quality”.  Any-
thing avalable in the market claiming to be
foreign made, is blindly accepted to be much
superior and more reliable than our indigenous
manufacture, the latter being frowned upon as
Desi Quality.  Admitting the fact that there
are some plus points in some of the imported
items, which have been cvolved after long years
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of research and puinstaking labour, the blind
fuith in their quality and performance leads
to so nuany pitfils. The trade, aware of thus
suseeptibility of the cusiomer, easily pusses off
some fake and ¢lever imittations. Though our
covernment has come with @ heavy hand in
banning the import of alf the non-essential items
and imposing heavy import duties on several
others. with an eve 1o boost up the indigenous
quality, the easily-gullible customer falls a prey
to smugelers and their associates.  Unwittingly
he 1s encouraging the smuggling trade and comes
in the clutches of the law.

The main problem that tuces the common
man today 15 that he cannot rely on what he
buys,  Or. for that matter. he s not sure abour
the quality of the products wvailable in the
market. Quality 5 the loundation stone for
reliability and both are inter-related. As nothing
lasting can come up without a solid foundation,
let us understand what quality is.

Quality, Reliability and Standardisation

The word “Quality” appears to cover a wide
notion for the hest in everything,  Some connote
the word with perfection or an ideal state of
affairs.  And some are more libera! to identity
it as the best available 1 a given situation.
From an industrial point of view. quality covers
those attributes of a product which make it
suitable for its proper end-use at the prevaiing
cost. Here. a balance 1s struck on the utility and
the cost. This being the concept of quality and
the manufacturer assures of the same. let us see
how we can instill in the customer, the reliability
aspect of the product.

Relability of a product is the customer’s
confidence in its performance and its lasting
trouble-free service. when put to use. Say,
G.S.L. bulb should give a fixed number ol hours
of light of a particuiar intensity under specified
conditions before it gets fused. Similarly, any
medicinal preparation should give the indicated
potency during its shetf life. Once these require-
ments are complied with, the customer fecls a
kind of confidence in the product that it will
faithfully serve his purpose. And this is the
reliability aspect of the product.
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Between two strangers. always o common
friend ts required to instil mutuad confidence in
them. When one is not sure about the bonafides
ol the other, a third man should be in the picture
oy assure the same. And this is what standardi-
sation hopes to do.  So three parties are invol-
ved inthe affuir: the one who makesand puts the
product in the market. the manulacturer. the one
who goes in for purchasing the product, the
customer, and the third one. who assures the
quahty and reliability of  the manuacturer’s
product to the cutsomer. Let us visualise this
third one as the “standardsman’.

A vital link is thus established in the market-
ing of u product. The standards or standardisa-
tion gives the much-needed  satisfiiction to the
customer which is & number one usset to the
manufacturer at any time. An atmosphere of
conplete satisfuction prevails at all stages. The
marntfucturer is satislied, he is giving the correct
product. The standardsman is assured of its
gualitics and the customer is fully satisfied that he
is getting 4 reliable stull. It is this atmosphere
that helps for the healihy growth of the industry.
and let us see how each one takes care of his own
preblems to achieve his objective,

Industry and Standardisation

The manufacturer’s headache starts from the
incoming raw materials. The age-old saving of
the Tarmer that ‘hetter seeds lead to a better
crop’, holds equally good in the industry as well,
An uninterrupted supply of raw materials of the
required specifications (standard} to the industry.
solves hall the problem. For this. the supplier of
the raw materials and the marufacturer has to
sit together and find the most suitable solution.
Now, this supplier may besupplying the same raw
materials for the same industry elsewhere in the
country, also.

Hence. it is a better practice to bring together
all themanufacturers and suppliers of aparticular
industry on a national level, come to a sort of
understanding or agreement as to the best avail-
able quality of suitable raw materials which can
be supplied. Once this is done it is the responsi-
bility of the supplier to see that all his supplies
to the samc industry conform to the quality
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requirements joinily arrived at, and the nunu-
fucturer has o rewsons Lo grumble about the in-
coming quality. Trother words. tiwere should not
be uny deviation from the set stundards muany ot
supphed atany time. Thus the standardisation
of the raw muterials solves the problem of the
gquility und  the reliabtlity ot the meoming
materials o the mutual satisfiction ot dhe
manutacturer and the supplier.

Tt s easier said than done. Now. the vias of
the problem is how to know that the sapphicr i~
adhering o the standards in each lot sunplied
and the manufsiurer ar his end really gets the
required yuality.  Here the stundardsman 1. of
muteal! help. He can test random samples Iron
wuch lot at cither end and certity whether the
reguisite stanelards are adhered to. This s o
reliel” Tor both the parties. They save money.
time and labour. They need not keep and
maintain elaberate equipments and stal¥ tor this
purpose.  An mpartial authorily certitying te
gaality will increase the mutual confidence. The
same certiited o the suppiicr can condideitt]y
send o oany other put of the country for the
industry’s use,

Now comas the monulacturer’s wena where
he s Lo ostrain every nerve to sec that the end-
products wre ol the spezilied qaiiny. He Ras o
put i action. all tae manggement oels at s
commund tke zero defects. process control
planning and co-ordination. inspection. ete. Tor
an efficient and smeoth running ot his plant. He
conmaes out with a product that speaks of the hard
and sustaining work behind the scene. This
finished product 15 subjected 1o regular rouwtine
tests of gquality control Lor confornuny with the
standurd specitication,

Here again comes the standardsman  with
his fispection system,  He colleets  random

samples from the lots of the finished product
and satisfics hinmselt whether they contorm to
the set standards.  [n case they are. and the
standardsman s fully satisfied with the per-
tormance. he allows the manufucturer to put
the finished product in the market with his
certificate ot guarantee that these products
do conform to the set standards and will un-
doubtedly serve the purpose  for  which ihey

AND RELJABILITY

are nmant,

This guaranieg serves as an eve-opener for
the customerand he neednot have any apprehen-
slons inoaccepting  the product. He is more
coifident that he is getting a swult which will
definitely xerve  lus purpuse. He can rely on
the quality oi the product, vnce he sees that
it has passed certam standards passed by an
indepandent third party—the standardsman.

The responsibility ol the  standardsman
does not stop here. once he approves the pro-
duct and gives the green signal for the tree flow
ol the product into the market, There is u
follow up action.,  He collects -andom samples
of these products (which he has carlier up-
proved) from different markets und re-tests them
Lo conlirm his old findings. 11 case of doubt
or in case the market samples do not conform
to the standards, the standardsman withdraws
the consent already given to the manufacturer
and this tact is notified to the trade and the
customer.  So the action of the standards-
man  acts as w deterrent Lo the muanufacturer
from making any lapses and o warning to
the customer about a faulty or detective pro-
duct.  Other manufacturers taxe a lesson from
this and become more cuutious about themselves.
Meanwhile, i the first marufacturer whose
products have been found sub-standard. docs
not improve his performance. this  situation
is taken advantage of by the competilors in
the field and  probably the former may be
slowly pushed out.  So this constant fear keeps
cvery manufacturer on the alert to jealously
safeguard his reputation and produce only
relinble stull acceptuble to the customer. Here
we see how the standardsman is helping to
guarantee the customer the quality and reli-
ability of the products,

Eventually the quality-conscious customer
will  become  standard-conscious. He will
be roady to accept any product m the market
which has passed the requisite standards.  And
this consciousness develops inte a confidence
in the standardisation itself’

To siufeguard the interests of the customers
and to advise the fatter on the reliability of
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any products available in the market, some
kind of association of the traders like the “"Fuir
Trade Practices Association™ and one for the
customers like “Consumer Guidance Society™
can be formed, dedicated solely for the customer
benefit. They can as well represent customers’
view pomts and requirements to the manufuct-
urers.  Any discrepancy in the adherance of
the ~ct standards noted by the stundardsman can
be mtimated to this body [or guidance to the
customers.

Now. how to evolve (his standurd aceept-
able to both the custemer and the manufacturer?
There will be other manuficcturers in the same
indusiry. It everybody is to adhere to his
own standard and  claims that his products
do pass his standards. customers are at a loss
1 compare and evaluate the quality  and reli-
ability ot their individual products. @ situation
which the housewife had to  tace. Hence.
in the interests of the customer it is advisable
to have a commoen standard acceptable to both.
For this purpose ail the leading manufacturers
of the same mdustry meel logether on w na-
tional level, work out a uniform attainable
standard 1 consultation with the body represent-
ing consumer interests.  As menuoned carlier,
the third party. the standardsman acts as o
mutual friend to help each other.

[nstitutional Customers and Standardisation

So far we have dealt with conswmer goods
industry where the customer 1 generalty the
public.  Now there are other industries whzre
the products of one monuficturer goes tor
furtirer processing.  assembling. Glling. et
Industries engaged in varn production. making
of cngineering  accessories. container mrunulag-
ture. fall it this group.  These customers
are institutional customers and naturally their
requirements will be 1w bulk quanues. The
products may be required all at a time or may
be spread througheut the year. These pro-
ducts forn, in i sense, the raw materials for the
other.

As dealt with  carlier. the same principle
of standardised  raw materials holds good here
also. The responsibility of the first  nunutise-
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turzr iy all the more greater as the smooth fune-
t:oning ol the production ling of the second
manulacturer depends  entirely on the relinhi-
fity of the products that are coming in for pro-
cessing.  The whole  hottling plant man wera-
ted water factory has to be  stopped if the
bottles that are coming in. gives  way whiie
filling.  The production ling in o pharmaceu-
tical plant will be definitely aifected it the
hollow closures. that arc supplied. are not up-
to the stendard. Weaving department  in a
textile mill can stop functioning due w0 the
supply of sub-standard yarn, A slight devia-
ton i the dimensions of u specific shat
may throw out of gear the whole assembly
ling i an engineering workshop.  Here we see
4 cruedal necessity for the supply of the pro-
ducts of the first manufacturer (raw malerals
lor ihe scecond  manulacturer; to be of the
standard quality.

With the adsent of quiemation and the high
speed of working muchines, this adherence to
spectfic standards of the raw materials  has
assumad a strategic importance. Naot enlv the
manulacturer loses his product. but considerable
tume i~ lost on the preduction line tor repairing
damages caused due 1o the sub-standard material
coming in. A teliing ustration of this is the
supply of standard bottles 1o the pharmaceuiical
industry. Here. bottles are made on gutomatic
machines to rigid dimensional specificatiors and
supplied in bulk to the pharmaceutical industry
for their filling operations. Costly medicires are
iiled in these bottles at lugh speeds by automatic
machines and simultaneously capped. 11 for any
reason, the mouth diameter of these bottles hap-
pens 1o be slightly lower than that ot the filling
tube. the bottles go on breaking. spilling the
medicines on the flhor and damaging the filing
tube. The whole filling lin2 has o he stopped.
dafects rectified and restarted. But. if the sup-
plv of the botties would have been stundard., the
production wouid have continued smooth and
uninterrunted. The same Kind of siluation arises
in other industrics also i the supply of the
meoming nuterials is non-standard,

Again. the end-products ot this second manu-
Facturer also have the same hurdles to pass as
deseribed eurlier in the case of consumer indus-
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trv,  In this context, some faclors are worthy
of consideration. The institutional customers
are in a position to have their own arrangement
for preseribing a standard. testing with their own
cquipments and ultimate checking of their own
tinished products. They can arrive at their own
standards in consultation with their customers
also.  Quite true.  But il everybody 1nsists on
his own standard at every siage from the supply
of materials to the finished product, everything
will end in confusion. The supplier of the raw
materials for the same indusiry has to satisfy
cach one according to his individual whims,
While one party i3 satisfied in accepting the
materials as such, the other party in the same
industry wants it to be further processed before
accepting.  This entails more delay and labour,
unnecessarily increasing the cost.  Hence. as
in the case of consumer industry, a uniform
standard for the supply of these materials for
any particular industry should be evolved. taking
into account the limitations of the plant and
machinery of the second manufacturer.

One important aspect of the product can
also be taken into consideration at this juncture,
Complicated designs and shapes of products
which hamper the smooth running of the pro-
duction line and which also affect the efficiency
can ¢ven be standardised. thus ensuring more
productivity at a lower cost. Nobody bothers
whather he gets the medicines {pharmaceutical
products) in a round bottle, rectangular bottle
or in 4 boule of any other shaps. Only the
effectiveness of the medicine is the important
factor.

Onee these standards are fixed, it becomes the
responsibility of cach to scrupulously adhere to a
common standacd. The supplier of standard
raw muaterials can cater for the requirements in
any part of the country. The manufacturer ix

assured of 4 uniform standard in the quality of

the incoming raw materials. He need not have to
cquip himself for testing the incoming materials
which will definitely save his time, monegy and
labour. The simplicity of designs adopted, the
effective changes done in the equipment and
machinery will cnable him to uadertake a mass
scale production of any item without [requent

QUALITY AND RELIABILITY

stopovers, ensuring higher productivity. uniform
quality throughout, better keeping of the delivery
schedules, reduced costs and higher profits in the
long run.  Now he is bold enough 1o face any
customer and assure him of the quality of his
product which is in accordance with the set
standard.

Justas in the case ol testing the raw materials,
he can pass aver the testing of the finished pro-
duct, to see whether his producis are passing
the requisite standards to the standardsman. This
will save him the investment on elaborate
cquipments required for the testing and also
time and labour involved.

[t1s now the responsibility of the standards-
man to assure the customer that he gets the
right quality.  As dealt with zarlier. the initial
tests confirmed by further follow-up tests, on
market samples witl definitely achieve the objec-
tive.

Meanwhile, the customer is quite happy that
he is getting what he wants ~products that arc
top in guality and reliable in their perlormance.
So allaround there is an atmosphere of goodwill,
confidence and mutual satisfaction, See the
miracle of standardisation!

Small Scale Industry and Standardisation

This type of standardised proceduure is ol
miuch help to small scale industries where they
are in a position to give a quality product at par
with those made by large scale units, The entire
responsibifity for testing and passing being given
to the Standards Organisation, both of the raw
materials and of the finished products, they
can well concentrate on their manufacuring acti-
vities with their meagre funds. Quality of the
finished products being quite comparable with
those of the large scale units, they need not
be afraid of the market also.

Here is the schematic approach for the
successful implementation ot the quality and
reliability aspzets of g (nished product through
standardisation.
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RAW MATERIALS

(Certilied as passing the requisite standards
by an independent national body)

|
MANUFACTURING STAGE

(Entirely under the complete control of the
manufacturer and employs all the latest manage-
ment techniques such as process control, inspec-
tion, co-ordination and quality control lor get-
ing a uniferm and standard quality)

FINISHED PRODUCT

(Approved as passing the requisite standards
by the independent national pody after tests at
the manufacturer’s end from his production)

Quality evaluation ot random samples collec- Quality evaluation of random samples of the
ted from the market in case of a conrsumer  product suppplied to other industries for further
products industry ' processing i

|
Information of the test results to such socie- Feedback of the test results to the lirst manu-

ties as the consumer guidance society and fair  facturer for information.
trade practices association for customer benefil.

Given below is the procedural flow chart showing the strategic impurlance of the standacds
in the manufacture and marketing of a product:

RAW MATERIALS

l
i1

g
Ln

Manufacturer —— Standards e Mapufacturer

Customer




An ‘OR’ Approach to Production Control
in Batch Production Industry

TR Pattabi Raman*®

OR is a powerful management tool Tor achieving results.

Tnn this paper tkree intermediate

problem finks in, a possible OR chain in the batch production industry, are identificd and zvalysed.
Mathematical models for these production control problems are developed and solutiens supgestod.

vsstl, Ackotl’ defines  Operations Rescarch

{(OR) as the application  of  scientific
mcthods, techniques and tools 0 problems
involving the operations of & system so as
to provide those 1 control of the system with
optimum solutions to the problems.  The
mundane, the obvious and the trivial problems
of industry or business do not figure in the OR
studies. OR has the total systems i.e.. the uni-
verse, [or its scope and, therefore. has o philoso-
phical approach. It attempts to provide optimum
solutions and therefore has a mathematical bias
with multi-discipling participation.

In its meanderings through the global systens
which is its purpese. OR may tackle many pro-
blems in a chain, the solutions of each in turn
siving rise to other problems in its wake. Such
a chain of problems. which can ultimately be
arouped into OR, does exist in the batch produe-
tion industry.

Production Control Problems in Batch Production

lgnoring for the present. problems in other
arcas of batch production mdustry like labour
mitensiveness. higher capital outluy and  cever-
changing technelogy, in the field of production
control alone there are many arcas meriting dec-

* Chiel Engineer, Hindustan Machine Tools Ltd.,
Alwaye, Kerala,

per analysis. Fluctuating demard, especially in o
country like ours ix one such menacing area.
Product variety is another. Becuuse of the high
unit cost. peculiar customer requirements and the
basic nature of machine 1ools. large product
variety isa must o keep up in business. A natural
corollary of the large product variety is small
batch production of components and smaller
batch still of finished products.

This alse tesults in long production cyele
times and relatively hagh inventories. The data
to be handled by the production contrel depari-
ment will be of the erder of tens of thousands.
which are to be properly recorded. analysed and
synthesised for enabling intellizent action to be
taken. In most cases. the text-hook approach
ol preduction control will rarely be appropriate.

These are only some of the problems ol pro-
duction control facing the butch preduction
industry such as a maching tool manufacturing
set up. Out of the above. three areas huve
been chosen for further analysis i the following
part of this article.

Product Mix

Given certain manufacturing facilities. pro-
ducts and their unit profits. how 1o juggle around
the different products and to determine a produe-
tien programme which will vield maximum protit
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or result fn minimum production cost is the pro-
duct mix problem. This is a typical linear
programming situation and can be set up as
follows:

Let Pj be the unit profit for product j and X,
the quantity of product j in the nux.

Then the total profit Z will be

= ¥ Pj Xj where 1-=1,2.. . .n products com-
peting fora place in the programme,

Since the object of this exercise Is to maximise
profit, it is necessary for us to maximise the
objective function,

Z = Maxs PjXj

There will be several constraints to be applied
on this function. They will bz of the general
nature

2 aij Xj2bi

where 1—=1.2. .. .mconstraints and aij & bf
are knowil constants.

Some of the constraints are described below:

(a) Batch Quantity Restriction

Because of the nature of machine tool manu-
facture, products are generally produced in
conveniently-small but fixed batch quantities,
Therefore any solution to the product mix pro-
blem should be in units that are multiples of these
batch quantities. This restriction can, however,
be reduced to one of choosing proper units for Xj.

(b) Turget Restriction

The total quantity of all the products manu-
factured may have to excced a predetermined
target. This is expressed as

S Xj2h

(c) Programme Quantity Restriction

One or more of the programme quantities
(Xj) may have constraints on them because of
guaranteed future sales commitments or of limit-
ed availability of certain critical components
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(like imported bearings of long procurement
cycle) or raw materials (like special alloy steels).
S asf Xj» b2 (goaranteed sales)
S, j X7 <L by (limited availability of RM)
where all 02j. a3 except one each will be 0.

(d) Plant Capacitv Restriction

The michine loads projecled by the mix
should not exceed the machinc capacities,

S agj Xj = by

There may be several such load restrictions, in
fact one for each machine group.

{e) The undesirability of overload on some
machine groups and no load on some others
imposes restrictions. Taking the difference in
load between the busiest machine and the least
busy machine as an index of the cvenness of the
load.

(a'sji—a''s]) Xj <bs

where b5 will be the desired maximum
permissible difference in load.

There may be other restrictions imposed in
the system. However, once these expressions
are set up numerically, the product mix problem
can be solved by simplex or modified simplex
routines as applied to linear programming.

The dual of the above problem is one of
minimisation involving the same data, The
dual can be mnterpreted as determining a set of
unit costs of ‘no activity’, the least cost of ‘no
activity’ being equal to the largest profit by
taking maximal advantage of the opportunity to
do some activity. In simpler words, this means
that a search can be made for an optimal solu-
tion, possibly a better one than the primal, by
exploring the possibility of a minor mncrease in
one or two machine capacities whereby, produc-
tion and profits could be substantially increased.
Or, at the risk of not meeting some of the promis-
ed delivery schedules or postponing deliveries
to customers, the possibility of readjusting some
of the constants and thus increasing profits could
be considered.
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Balancing Problem of Inventory Levels with
Production Speed

Once the product mix problem is solved and
an optimum production programnie evolved,
then solving the twin problem of in-process
inventory levels and the production cycle be-
comes the next link in our problem chain.

It is common knowledge that the in-process
inventory directly varies with the production
cycle. Longer the production cycle, greater will
be the in-process mventory. It is our objective
to reduce the in-process inventory as much as
possible and, therefore, the cycle time. However,
taking other factors into consideration such as
machine capacity bottlenecks, liquid capital
available etc., a balance has to be struck. Con-
sider our system as follows:

OR APPROACH TO PRODUCTION CONTROL

where k, =the production speed of manu-
facture, and
ks -=the production speed of
assembly.

Assuming the system relationships to be of
the first order, then

dac

o =B

dA

dB
erlA Ft_:klA_sz

where ¢=clapsed time from start of process.

The graphical representation of the situation
showing the concentration status of A,B & C
with respect to the elapsed time t is as given in
Figure 1. '

The relationship of component store level
B (which is the connccting link between raw
materials and finished product levels) to the raw
material level A and product level C can be
expressed mathematically as follows:

_ kl _kot kit
=

where B=the dependent variable
t=the independent variable (time)

andk, & ks are the parameters to beestimated.

The equations can be selved explicitly in
terms of the concentration of B relative to A
and C.

A series of solutions to the above formula-
tion will identify the levels of raw materials,
component store and the products and the
corresponding speeds K; and K,. From these
alternatives, the better solutions can be selected
and further analysed along with other known
limitations. This exercise will give the best
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in-process inventory levels and the optimum
production cycle time.

A Model for Monitoring Production

With the formation of the optimum produc-
tion programnie, in-process inventory levels and
the production cycles, our next target is produc-
tion control.

Monitoring production or controlling pro-
duction basically, is the problem of fixing
priorities for various jobs required for achieving
the production plan. Because of long production
cycles, several batches of components will be
simultaneously processed in the shops. This,
added with the number of products, throws in
literally thousands of pieces of imformation which
have to be carefully analysed and acted upon to
achieve the plan. The only way to handle this
complex situation is to recognise the pattern or
the patterns of individual events contributing to
the plan and to attempt to control the events in
that pattern,

For those who are familiar with the batch
production industry such as machine tools,
three areas will be immediately apparent which
will give rise to different patterns of behaviour.
They are the small parts, the heavy parts and the
assembly. Small parts are numerous in quantity.
Heavy parts are few in number but constitute
the basic structural elements of the machine tool.
Assembly puts small parts and bought-out
components onto the heavy parts and brings the
final end-product, the machine tool, into being.
Different approaches are required to deal with
the three arcas of control.

Since small parts are voluminous, they have
to be controlled en masse 1.e. in groups, or in
series as we call it. Since the small parts is a
random assortment of components, a few will
require very few operations and a few will require
a very large number of operations. A relatively-
higher number of parts will require medium
number of operations and so on.
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Therefore, arranging them into different
groups requiring varying time intervals for
completion, we should expect to get a normal
distribution as indicated in Figure 2.

This is just another way of representing the
pattern of SP manufacture using the well-known
‘setback’ method of scheduling. From this
representation a pattern for control can be
evolved since the cumulative distribution func-
tion will immediately give the progressive number
of components to be issued for manufacture in
the time scale. A similar pattern has to be
worked out for the ‘completion’ events, since
completion of components will be required in
different stages matching the assembly require-
ments.

A representation of the above can be shown
in Figure 3.

The cumulative component completion curve
is obtained by plotting the components requirig
maximum assembly cycle time (a), to the com-
ponents requiring no assemby time at all (D—
spare and other components supplied as such)
in the appropriate time-scale.
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From this analysis, we can im-
mediately list the components to be
progressively issued for manufacture
against a given assembly completion
time; also, a time-bound list of
components to be progressively
completed in the same scale. Among
them. these two issue and completion
lists with time-scales, will form the
basis for monitoring production and
regulating it.

Heavy parts are few in number
and should be processed in smaller
and odd batch guantities, supported
by a strong machine-loading proce-
dure. The inter-dependence of oper-
ations in assembly are so important
that the only logical way of represent-
ing them for production control is by
a PERT Network. The network
should be designed for controlling
the progress of each unit produced,
since each unit (a lathe for example)
1s sufficiently big, warranting indivi-
dual control.

Conclusion

In the wake of the second indus-
trial revolution, organisations have
grown from a mere one-man enter-
prise to multi-factory industrial cor-
porations. One cannot expect diffe-
rent individuals to take decisions
and act in unison to achieve the

organisation’s objectives as a single individual

PRODUCTION CONTROL
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would. Nor can we assumethat the limited
objectives of one department may not conflict
directly with the objectives of other departments.
Scientific methods, techniques and tools are
therefore to be applied in these growing problem
areas, to provide an insight into the systems so
that the organisational goals can be achieved.
Trying, as it does, to solve the total system
problems for optimum cffectivencss, OR is a
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powerful management tool for achieving results,
This is also one area where the industry with its
problems and the educational institutions with
their erudition and thecretical bias can collabo-
rate effectively to mutual benefit, Let us, there-
fore. hope that the industry and the educational
institutions will work together for the applica-
tion of OR and other techniques for achieving
higher productivity, which is the paramount
concern of our nation today. X



Quantitative Analysis in Production

Dr Louis J Rago*

The computer is an intermediary.
time-consuming to do by hand.

It merely carries out computations which would be tao
However, what can be done by pencil and paper computations, can

also be done by the computer—except much better and much faster.

A decision requires analysis of the underlying causcs (and their effects).
gathering and evalvating of factual as well as probabilistic data.

This, in lurn, means
When organised in a mocdel that

predicts the consequences for several alternative decisions, the decision-maker has provided himself

with guides to action.

Although models give the consequence of any given acticn (what will happen
if we cut the price of product A by 15%,), the decision is still up to the individual manager.

Occa-

sionally, mathematical manipulations of the model make it possible fo find cut not cnly a serics of

alternatives, but also the optimum decision.

Computer-aided decision-making has not advanced,

however, to the point that all managerial decisions can rely on optimisaticn teckniques.

Quantitative analysis will essentially formalise judgment and thus sharpen precedures uscd to
plan, execute, measurc, and control operations irrespective of the field (precucticn, warketing or

finance).

THE operations of an industrial plant require

a never-ending series of decisions.  Since
things change all the time. each new situation
creates new challenges as well as new opportu-
nities. 1t is the function of management w0 make
the best of every new situation. In this context,
decision-making is a way of lifc in business and
industry.

Every decision is predicated upon some kind
of analysis. By analysis the considerotion ol the
pros and cons of every contemplated action are
meant. Thus. analvsis and decision-making are
inextricably interlaced. Many problems which
arise in production can be solved with very little
analysis, for the options are limited in number
and scope: there are problems. however, which
require not only a casual but a very elaborate
research and analysis. Here, the gathering of
data, evaluation of such facts and figures in the
light of certain goals or predicaments, and the
pre-auditing the outcome of contemplated
actions are bound to be involved.

“University of Illinois, USA.

Decisions in the production arca lend them-
sclves to quantitutive analvsis primarily because
the factors. upon which they are based. can be
expressed in numbers.  One relics, therefore, not
on brain-power alone, but also on the power of
mathematical computations, on figures, facts
and importantly. on the relationship between
such facts und figures. Such carcful manipula-
tion of quantitative data, ftends to facilitate
decision-making and improve the quality of the
decision itself. Tt is a well-known adage that
efficiency and profitability depend largelv on
the quality of decisions.  Though everybody
charged with some functional responsibility
attemipts to make good decisions, errors are
inevitable. Nevertheless, the chances are good
that well-run companies—where careful planning
is the rule—make fewer mistakes than hapha-
zardly-managed companies,

Decision-Making Process

How are these decisions made?  Decisions
can be made on the basis of experience. Although
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such decisions may be made on the spot, they
arc not necessarily poor decisions. Here the
decision-maker uses merely his own logic and
reasoning power, relies on his past experiences
and, what we call, seasoned judgment to select
a reasonable course of action under the prevailing
conditions. While these kinds of decisions are
more prevalent than decisions based on the
scientific approach, large corporations are apt
to turn more and more to quantitative decision-
making processes.  Although in the latter, the
calculations involved can be done with paper and
pencil, as a rule computers handle the time-
consuming computatons.

What do we mean by analysis, and quanti-
tative analysis in particular? Every decision
requires consideration of all the options (alter-
native ways of solving problems) and the selec-
tion from among them the one which appears to
serve the purpose best: considering, of course,
always the prevailing circumstances (constraints).
Although some problems do not, many other
problems lend themselves to numerical analysis.
In turn, the quantitative data—which represent
different components of a problem——can be
manipulated mathematically,  Since some of the
factors involved in each problem are subject to
change, all data, to yicld alternative answers to
the problem. must be manipulated under the
assumplion of a number of predictable changes.
A mathematical reshutfling of problem elements,
with varying assumptions, will give several
alternative solutions. This kind of planning is
the so-called simulation. With such careful
consideration of alternatives and the pros and
cons involved in each, the subjectivity in decision-
making can be minimised and the possible
outcome of a number of selected courses of action
pre-audited.

Limitations of Quantitative Analysis

Since quantitative analysis tends to minimise
the area where judgment nced be used, objecti-
vity is an obvious strength of quantitative analysis.
Thercfore, such analysis should be used whenever
it is feasible; however, not every problem lends
itself to quantification. Hence, there are certain
limitations to quantitative anulysis.  In the

QUANTITATIVE ANALYS1S IN PRODUCTION

production field. between 30°;—50°; of the
problem areas lend themselves to this kind of
analysis,

Believing in quantitative analysis does not
mean, however, that one can be absolutely
certain that such a careful analysis actually brings
the expected results. There are several reasons as
to why quantitative analysis is not always fool-
proof. Oue reasen is that it is not quite as simple
to model problems as one wished. The mathe-
matical formulation of a problern—any problem
—requires that the relationship between the
various clements of a “problem-complex™ are
known and that the model (the mathematical
formula) faithfully represents such relationships.
Evidently, if there is error in the model the
formula itself may precipitate wrong answers.
A second reason is that quantitative analysis
requires numbers, and useful dafa are not always
available. When, for sake of expediency, that s,
in the absence of real data, the decision-maker
relies on figures which were arrived at through
some kind of guess-work, including the proba-
bility theory, the answer will be just as good as
the guess itsclf. Thus, if the data used are false,
then the answer will also be false, ne matter how
good the model. Since the time-consuming
mathematical compurtations tend to be done by
computers, it is apparent that *‘garbage /n means
garbage our.” It is not that the computer
makes mistakes, but that people tend to feed
wrong information to the computer. Wrong data
will lead to wrong answers. A third reason for
possible errors in quantitauve analysis, and
resulting decision, has something to do with
oversimplification. Since real-life problems are
extremely complex, there is a tendency to build
models which contain mpst of the factors, but
not all of the fuctors. And in most situations,
some of the factors are not enough to get good
results. Unless the model is complete in every
respect, the factors overlooked may cause
defective answers.

The foregoing remarks indicate that scientific
decision-making relies on decisional aids (tools
of decision-making), such as graphs, charts, scale
models, templets and last, but not least, mathe-
matical models. In using the latter, the computer
is merely an intermediary.
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Computer: An Aid to Decision-Making

While it is casy to use graphs and charis,
mathematical models can be more difficult to
use. Although the mathematics involved in
quantitative analysis is not earthshakingly diffi-
cult, the many additions, divisions, multiplica-
tions and subtractions which must be performed
may be confusing and cause arithmetic errors. A
single error can easily be compounded and the
outcome of a large number of computations may
be defective. Besides arithmetic errors. mathe-
matical analysis is very time-consuming. For
this reason, a computer is warranted. Without
the use of computers, quantitative analysis is
often not practical. But computers are nowadays
universally* available, and therefore, quantitative
analysis becomes more and more prevalent in
industry.

Contrary to populur belief, computers do not
make decisions! The computer merely takes over
the tedious computations and prints out the
answer to a problem. It does not make arith-
metical errors and it performs the mathematical
computations at a fast rate. In addition, the
latest type of computers can work not only on
one, but on several problems simultanecusly,

In using a computer, the decision-maker must
know three things: (1) how to express problems
matematically and (2) how to feed information
to the computer and (3) how to read the com-
puter output. They can be learned relatively
fast. Equipped with computer-aided informtion
decision-making can be greatly facilituted,

Problems

The term “problem’ connotes that something
is wrong. Nothing can be farther from the
truth. Any change creales problems, because new
developments tend to make old facts obsolete.
Thus, when a change cffects one’s decision. rhe
problent must be thought over with the change, or
probable changes in mind. In a fast changing
world problems arise regularly. Thus, in
contemplating any action, one is always faced

*At least in the United States, Ausiralia and Western
Europe and to a lesser extent in Asia.
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Contrary to popular belief
computers do not make decisions !
The computer merely takes over

the tedious computations and prints
out the answer to a problem.

with “problems™. What should be done? How
should a dilemma be resolved? The decision-
maker is faced with a problem primarily because
any “situation” can be handled in several
different ways. The question is which way is the
best under the circumstances,

If there are a number of different ways to
skin a cat, how do you find out which method is
the most desirable one? Each alternative
tends to bring different results. Thus, one nust
pre-audit the outcome of each contemplated
action. Mathematical answers tend to facilitate
decision-making, because numbers tend to make
the picking and choosing among alternatives
easier. Whichever alternative has the highest
numerical value, it tends to indicate which solu-
tion is the most appropriate, It is still up to the
decision-maker to decide. but the numbers
speak for themselves. Although the decision-
maker can still pick the second or third best
alternative rather than the best one, subjectivity
has largely been eliminated.

Most problems are “planning’ rather than
actual problems. In other words, it is not
necessary that a production enterprise actually
experiences a difficulty! A problem exists as
soon as a plan is to be made and there are several
alternative courses of action. For instance, a
mass producer plans the yearly output volume.
How much should be produced? The gquestion
itself poses several additional questions. namely:
What is the demand? What is our normal share
in industry 7 What is our cutput capacity 7 When
must the first hundred picces be ready? Many
similar questions must be answered. Thus, a
problem is not one thing, but a composite of
many sub-problems. They must be looked upon
individually as well as collectively.
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if there is only one solution (one alternative),
then there is no decisional problem! A problem
exists only when we must look at various alter-
natives and select from among them the one
suitable from cvery point of view.

Life itsell is a series of problems. Business
life is no different.  One barely finished solving a
problem. when already a new one requires atten-
tion. Infact, hardly a day goes by in tranquility !
The job of management is a never-ending series
of problem-solving.

There are basically two ways to solve prob-
lems: bowsing judgment and 2, making a formal
analysis.  The latter is quite similar to the
former, except that it is highly formalised and
one relies o the power of numbers in which the
arca where judgment is needed is much narrower.
When  numbers  are  involved, the analysis
becomes “quantitative” in nature.

Although 1t is difficult to reconstruct how
one makes decisions, experience with computer-
based solutions indicates that the nature of
Judgment—where random bits of information
are pieced together in one’s mind—used in
arriving at a production decision, is not entirely
different from the computer-aided decision-
making. The technical capacity of a computer
to arrive at programmed decisions 1s, of course,
greater!  Nevertheless, decisions based on
experience and judgment are not nccessarily
worse,  Computer-based  decisions  merely
foster objectivity whereas, in decisions made by
management personnel, subjectivity is an integral
part of the decision.

No matter what kind of decision, cerfain
mental steps must be taken, namely:
I. problem recognition

a. assembling the sympioms indicating
the existence of a problem

b determining the factors
these symptoms,

causing

2. determination of cause and effect (i.e.
what causes the symptoms); this can
be thought of as the model building.
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3. formaton of alternutive solutions either
to eliminute cause or causes or to coun-
terbalince them

4. sclection of the best solution (decision).

Although only the latter (4) is decision-making
per se, it is apparent that the choice of the
appropriate alternative is just one of the many
steps involved in decision-making.

Problem Recognition

In industry, like in the medical profession,
something 1s considered a problem when the
natural. expected performance docs not occur,
The human body operates i o certain normal
way. Physicians expect it that way. 1n the
same mannter managerial actions are expected
to bring predictable results.  When the results
turn out to be different, we sp2ak of a problem.
One expexts for instance a normal blood pressure.
However, when the blood pressure is either too
high or too low. the phvswian begins to look
for certain additional symptonus to determine as
to win the bleod pressure deviates from the
expected norm. In industry similar things
happent.  For instance. it is expected that
introduction of a wage incentive system will
assure [C07; cfiiciency. When this does not
occur, it must be assumed that something went
wrong and the situation niust be imvestigated.

A devie!an from norm in itself is a sywmptom
and an investigation will reveal that there are
several other supporting symptoms pointing
to the fact that something is wrong. The investi-
gation 1s aimed at discovering other supporting
cvidences and raises questions such as why does
the wagce incentive system not work ? Is the time
study upon which the incentive system is based
mcorrect”? Is the percentage of income-incre-
ment too high or teo low? Just what is consider-
ed by people as too low? Are quality specifica-
tions too high? What should then be the right
quality? TIs supervision bad? Bad in which
sense? Is the inflow of materials used in the
production process irregular? If so, why?
Questions of this kind will sooner or later give
additional clues (symptoms) pointing up the
causing factors and permit anulysis and lead to a
decision—to the solution of the probleni.
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Determination of Cause and Effect

Eardier, mention was made of the necessity to
deterniine the relativnship between certain inter-
related factors. When the various relationships
between elements of a problem-complex are
known it s possible to determine which factor
counteracts which other factors and to what
extenat (this s called sensitivity analysis). How
does factor A affect fuctors B and C or vice-
versa? When once discovers the existence of such
relutionships, 1t is possible to express a problem
in mathematical terms.

For instance. if profitability 5 falling, itis
possible to determine where the knob lies by
simply modelling the situation. A model is the
replica of the *situation” on paper or in form of
a scale model. Let's look upon the various com-
ponents of the problem-complex to sce how they
influence profits.

Thus,
P-:R—C uand
R -QA
where:  P=-profit
R :revenue
C=—cost

Q- -output quantity
A==price per unit

The model can be refined by building riore wnd
more details into 1it. Among others. the cost
can be subdivided into L-=total labor cost. M =
total material cost and OQ-=overhead cost (fixed
cost). With this addition, the model reads:
P={Q < A)—(M+-L+0)., Since M., L, and O
refer to rota! material, labour and overhead
cost based on a fixed output, additional refine-
ment calls for a breakdown of total costs into
unit labor and unit material cost. With this
refinement, the model is written:

P=(QxA)—{Q=xm)—(Q=x)—0, where
m=unit material cost and
l=unit [abour cost
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Computer-based decisions merely
foster objectivity whereas, in
decisions made by management

personnel subjectivity is an
of the

decision.

integral part

On the busis of such & model. the decision-
maker could try out several contemplated alter-
native actions by simply assuming different
numerical values for ©. Tt is apparent that total
cost in respect of tabour and material will
depend on the quantity. Further refinement is
necessitated by the fact that larger quantity of
raw materials used calls for guantity discounts,
Thus, the material cost should be further broken
up o m and me.  In this case nu=unit cost
for materials up to a certain minimum quantity;
mz=material cost per unit beyond m: quantity.
By the same token. the unit labor cost could be
called, 11, 1, and I3 (any quantiiy produced
with overtime work, would cest higher labour
cost per unit, 1z, and yet higher unit lebour cost
{14} if produced en sundays or holidays.

Assuming that at lower prices miere can be
sold, by varying price and assuming corollary
increases in sales, alternatives can be developed,
which will be used in the decision-making
process.

As seen a simple model can be expanded to
reflect more and more of the relationships betvween
the various component factors and can. thus. be
used as & means of planning. The decision-
maker, by assuming certain output quantities,
prices and costs, obtains information upon which
to base his decision. Provided his assumptions
are correct, the mathematical answer will also
be correct.
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To illustrate the planning process with above
mathematical models, let us assume some
*numbers” and substitute them into the niodel.

The use of quantitative data, will yield
answers indicating some of the options to beef
up profitability.  Assumptions:

M==830,000 (total material
cost on 10,0CO units)
=%30,000 (total labor cost)
{on 10,000 units)
0==5§20,000 {overhead cost)

Revenue=90,C00

$80,000
! ‘Modd  P—=R-C |
P 90,000 - 80,600
P—10.000
g, gue— e = = =

| Model: P-=(Qx A)—(M-+ L+O)|

Under the assumption that Q=10,000 units
and
A=8§9,
the answer can be computed as follows:
=(10,000  9)— (30,000-+30,000-+20,0C0)
P=90,000—80.C00
P=10,000
Let us, however change Q by assuming that at
lower prices, the product sells better.

If A=88 and
Q= 15,000, then
P=(15000x8)—C

Since we no longer can work with fixed total cost,
C must be broken up into unit cost, both for
material and labour. Let us, therefore, assume
that unit labour cost as well as unit material cost
are $3, respectively,

3. Model: P=(Qx A)—(Qxm)—(Q < 1)—0O

P=(15,000 X 8)—(15,000 x 3)—(15,000 x 3)—
20,000

P==120,000—(45,000+45,000-20,000)

P=120,000—110,000

P=$10,000

QUANTITATIVE ANALYSIS IN PRODUCTION

Still more refinement is needed on assumption
that larger-scale production improves labour
efficiency and reduces unit material cost (due to
quantity discount). Incorporating these assump-
tions inte the model, the answer will most
likely be a different one. Evidently, unless profits
increase, it would not pay to produce 5,000
additional units  than  previously. By
assuming that normal capacity of the plant is
12,000 units and that the added 3,000 units call
for overtime work and pay (50%; higher than
normal wage rates}, shifts in costs will take place.

With these new assumptions in mind, let us
proceed as follows:

labour cost with the improved
efficiency per unit =32
overtime labour cost per unit =£3
material cost up to 12,000 unit per unit==3
material cost in excess of [2,0C0 per unit
=2.5

4. [Model: P=(Q:: A)—(Qx m,}—(Q xmy)

—(Qx1)— (QX]‘.J“'O
or (Q>E)A) (Q><m1 Qxmy)—(Qx Iy |
Q)

P=(15,000% 8)— (12,000 % 2 3,000 % 3)—
(12,000 3 +-3.000 % 2.5) 20,000
P==120,000— (24,600-+-9,000)
—(24.000+7,500)—20,6C0
P=-120.000— (33,0004 31,500 - 20,000)
P=120,000— 84,500
P=35,500

By now it must be apparent that cause and
effect analysis leads to model construction. The
result, the model, depicts the relationship between
various factors involved in a given problem. In
turn, an integral part of model building is
sensitivity analysis—a study revealing to what
extent{ one factor influences or is influenced by
another.

In decision-making, models are used in order
to visualise the situation and to permit the
decision-maker to toy with different ideas (that
is, to come up with alternative courses of action).
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Although here the consiruction of a mathemati-
cal model was used, any model. say a physical
model, can be used by the planners to gain
information about alternative solutions. A
physical model would be, among others, a scale
model of a plant. Here the planner could move
little toy tracks in the isles to sec the possible
flow of goods; he could position the various
machines in different angles to sce how the job
of machine attendants could be facilitated under
assumption of various workplace arrange-
ments. A scale model of a plant would also
permit arrangements of the various departments
in a number of different ways and show the
planner the impact of various floor layouts on
production flow, job performance. materials
handling. ete.

Data, Model, and Computer

Data processing cannot begin unless the
computer is provided with a model (that is,
unless the computer is progranuned) and sub-
sequently with duta which it can substitute into
the formula. Pregrammed into the computer,
the model is being stored in its memory unit.

Programnting is, however, somewhat more
complicated than writing 4 mathematical for-
mula,! The model must be written in such a way
that the computer can carry out the required com-
putations step by step. In other words, the model
hecomes a sct of instructions indicating how to
solve a given application problem. Tnitially it
takes the form of punched cards in a code lang-
uage (FORmula TRANslation=FORTRAN),
This is done electronically; hence. further expla-
nation is unnecessary. [t is sufficient for this
purpose to understand that computers are
programmed; hence, they know certain nuthe-
matical models and when required. a particular
model is retrieved from its memory.

The computer must then be fed with dafa
(pertinent information related to the problem
at hand in the form of constants), on the basis of
which it will produce a solution.

Model (from now on referred to as program-
me} is a twin sister of the hardware (the computer

The use of the term programming in conjunction
with punched card accounting machines is quite different
from its use in conjunction with clectronic computers.
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itself). In tlus sense. hardware and software
(programme or model) make problem solving
possible.  The computer (hardware and soft-
ware included) without dafa is like a car without
petrol.  Therefore, it must be remembered
that problem-solving is possible only if the
computer can be provided with pertinent data,
which can be substituted into the formula,

Data can be deterministic (capacity, time
standard., order quantity, labour and material
costs per unit, inventory costs at given levels,
interest charges, fixed cost, ete.) and probabilistic
(estimates of siles, reject rates, economic factors,
such as disposable income, gross national pro-
duct, etc.). Computers could give precise answers
if alf data, were deterministic (that is, if all data
consisted solely of facts).  As a rule, however,
most companies, when plonning any kind of
action, deal with estimaies (probabilistic data).
1f the estimate turns out to be wrong, the com-
puter will give a wrong answer; not because of
cé‘omputational crror, but because of incorrect

ata.

Computers will give excellent solutions to
problems, provided that the data used represent-
ed the realities of life. 1In the planning work
(simulation), companies will plug. say predicted
sales figures into the computer. With  differemt
sales figures the answer to profitability and cost
structure will be differcnt.  With different output
levels and price assumptions the unit cost will
be different and the sales volume will rise or fall.

Actually, computers will preaudit the out-
come of contemplated actions under a number
of assumptions. This will facititate the task of
the decision-maker in the sense that he has a
series of answers depending or: the action taken.
He knows, for instance. what is fikely to happen
to profits, if he raises his price by X, Y or Z
percentage under the assumption that he precisely
predicts how sales wili react to price changes.

Decision-making will be facilitated with the
help of computer-aided analysis, What’s impor-
tant 1s that a preoblem is broken down into
manageable segments (problem elements). For
each segment an estimate is made and a model 13
constructed which relates each segment to the
total, and vice versa. O




Management Accounting:
Its Contribution to Productivity’'

SD Sharma*

Prosperity of a nation depends to a very great extent on productivity. The necd for Productivity

is vital, if we desire to survive as a nation.

Management Accounting can help in achieving higher

productivity by identifying the factors which influence productivity and presenting to manugement
vital financial and related data, which will provide the basis for the formulation of policies governing

various phases of operations.

THE concept of “productivity” is not new to

many advanced countries, but the produc-
tivity movement in India is not very old. It was
not until after independence that India thought
of industrialisation on a large scale. Until then,

the country’s economy was mainly agro-oriented.

Thus. the concept of productivity only became
known after an industrial base had been sct up.

Productivity Defined

‘Productivity’ is one of those words which
have ditferent meanings to different persons.
Usualty people consider productivity as ‘Effici-
eney” or C‘Efficient Production’.  But cfficient
production does not necessarily amount to
productivity because there may be operations
carried out most efficiently, yet the end-products
may not be useful or saleable.

Mr. Hiram S Davis in his treafise on Produc-
tivity Accounting has defined productivity as
under:

“Productivity can be defined as the change in
product obtained for resources expended. If any

*Chartered Accountant, New Delhi.

$This paper won the First Prize in the APY-1970 Essay
Contest organised by the Institute of Chartered Accoun-
gcts o_tllndla in collaboration with National Productivity
ouncil.

producing unit such us a department. plaat,
company or industry obtains more or better
product than at some prior time for theaggregate
matertals, power fucilities. lubour and manage-
ment resources used. its productivity has increa-
sed. Productivity falls if a smaller quantity or
lower quality of product is obtained for the
resources used than at some prior time”. In the
broadest sense, productivity is the change in
results obtained for the rescurces expended. "It
“Is a ratio of return to input™.”

Productivity postulates useful end-products
resuliing in progress, prosperity through increase
in standard of living. To sum up succinetly,
productivity aims at prosperity through increas-
ing national wealth and previding higher stand-
ards of living to the nation as a whole.

Need for Productivity

There is no denying the fact that the prospe-
rity of a nation depends to a very great extent
on productivity. [t is only through productivity
that we can successfully compete in the forcign
market and earn needed foreign exchange. A
developing country like ours has to earn foreign
exchange for establishing a favourable balance
of trade in the internaticnal market. Therefore,
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unless we improve our productivity the chances
of raising the standard of living for the nation
areremote.  The neced for productivity is vital
if we desire to survive as a nation.

MANAGEMENT ACCOUNTING AND PRODUCTIVITY
Concept of Management Accounting

‘Management Accounting’ may be described
as a means of harnessing and using accounting
information for discharging management func-
tions. In the opinion of the Institute of Chartered
Accountants of England and Wales, any form of
accounting which enables a business to be con-
ducted more efficiently can be regarded as man-
agement accounting. The Management
Accounting Tecam of Anglo-American Council
on Productivity described management account-
ing thus:

“Management Accounting is the presenta-
tion of accounting information in such a way
a3 to assist the management in the creation of
policy andthe diy-to-day operations ofan under-
taking.”

Because of increasing complexities of indus-
trinl management, mass production, huge capital
outlay, sophisticated technology, and employ-
ment of large labour force, accounting services in
industrial enterprises are not merely for book-
keeping. but are being used to provide manage-
ment information  for:

Decision making
Planning

Control, and
Measuring Performance.

Needless to say, these management functions
have a great bearing on the productivity ol any
undertaking,.

Management accounting does not supplant
but supplements financizl accounting. Account-
ing techniques which would assist the manage-
ment inincreasing theproductivity of their enter-
prise can be reckoned as management account-
ing’s contribution towuards productivity. Let
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us now consider the techniques aviilable to the
management for increasing productivity and the
contribution of management accounting in
implementing these techniques.

Some of the significant management tech-
niques which help to increase produciivity are
enumerafed below:

I.  General Management and Administration

—Organisation Structure and Policy
—Planning

II.  Finance

—Budgetary Control
—Standard Costing
—Ratio Analysis

II1. Production

—Operation Research and Development
—Standardisation and Simplification
—~Quality Control

—Inventory and Production Control
—Preventive Maintenance

1V. Purchase and Sales

—Materials Management
—Market Research

V. Other Areas
—Work Study

——Inc_entivc Schemes and TLabour Rela-
tions

In this paper it is not possible to describe all
the above techniques and theirimpact on produc-
tivity. The scope of this paper is, therefore,
restricted to those technigques where management
accounting has a sigmficant contribution to
make.

The main functions of the management and
the techniques employed by accountants to assist
management in the above functions are dis-
cussed below:
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Management Fuiction
I. Decision—making

A. Capital Budgeting a, Pay back Method
b. Accounting Method
¢. Discounted Cash

Flow Method

B. Product Planning a. ‘Direct” Costing

b. Break-even analysis
II. Long Range Plann-
ing a.

Accownting  Technigues

Budgeting and Fore-
casting
IIT. Conrtrelling a. Standard Costing
b. Budgetary Controls
¢, Management Infor-
mation System
d. Management by
Exception

1V. Performance a.

Ratios Measuring
Evaluation

Liquidity and In-
debtedness

b. Ratios Appraising
Funds Mauanage-
ment

c. Ratios Referring to
Profitability

I. Decision-making
A.  Capital Investments (Capital Budgeting)

The accountant plays an important role in
the decision-making process, not as decision-
makers themselves but as collectors and reporters
of relevant data to the management. His reports
provide valid data pertinent to the decision. His
approach in discovering and weighing of alter-
natives after evaluation of various aspeots helps
the management in moking proper decisions.
Special decisions requiring the accountant’s
expertise are measuring of the profit potential
of long-range investment proposals such as:

—Modernisation of existing plant
—Introduction of new product line
—Choice between two or more machines
—Opening of new sales offices etc.

In recommending decisions on project
proposals, the accountant has be to extremely

MANAGEMENT ACCOUNTING

cautious because such decisions involve consi-
derable capital outlay and a decision once
implemented would be difficult to reverse or
correct,

To enable management to take decision, the
accountant, keeping in view the constraints
imposed by the management on the total volume
of investment to be made: (a} ranks various
proposals indicating their profitability in descen-
ding order, and (b) uses a minimum desired
rate of return as the cut-off point for determining
whether the projects be accepted or rejected.

Methods of Ranking Projects

Ranking procedure envisages relating of a
stream of future earnings to the cost of obtaining
these earnings. Some of the widely used appro-
aches to determine the rate of return on the
capital outlay are:

—Pay-back period Method
—Accounting Method
—Discounted Cash Flow Method

(a) Pav back Method: Tt is a rough and
ready method to determine the number of years
required to recover the original investments, It
attempts to measure the period of time it will
take for the original cost of a project to be
recovered from the earnings of the project
itself.

(b) Aceounting Method.  The accounting
method considers adding all the expected earn-
ings after providing for depreciation and divid-
ing them by the project’s economic life. The
rate of return may be expressed as a percentage
to the investment.

(¢} Discounted Cash Flow (DCF) . This
methed of calculating profitability of a proposal
is based on the theory that money has a time
value and that its use has a cost. 1t considers
that Re. | today is worth more than Re, |

received at a future date. DCF  technique
considers the expected earnings (net
cash flow) on a  specified investment,

as representing the recovery of original
investment plus a return on capital invested,
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The mechanics of the method consists essen-
tially of finding the interest rate that discounts
future earnings of a project to a present value
equal to the project cost. This riate of interest
may be obtained from special tables or it may
be independently calulated.

B. Product Planning

(a) Marginal Costing Technique: Marginal
or ‘Direct’ costing is a technique which presents
management with information enabling it to
measure the profitability of an undertaking by
considering the behaviour of costs Marginal
costing requires that only the wariable manu-
facturing costs should be treated as product
costs and fixed overheads charges are primarily
concerned with the time rather than the volume
of output. This technique helps the manage-
ment to:

1.  Decide on which products to concentrate,
which ones to de-emphasize and which
ones to drop.

2. Appraise alternatives which arise asa
result of price reductions. special dis-
counts and special advertisements to
boost up sales, Decisions in such cases
are made by making a comparison of the
increased costs with the prospective
additions in revenue due to increased
sales.

3. Determine sales volume which would

yield desired profits.

4. Ascertain contribution pet product (in
case of diversified product lines),

(b} Break-even Analvsis: In the process of
decision-making, management often has to con-
sider:

1. What would be the cost of production
under different circumstances ?

2. What has to be the volume of production/
sales?

2. How much profit can be carned?
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Accountants can provide answers to these
questions by preparing break-even analysis,
Break-even analysis is based upon the inter-
relationship of sales, fixed and variable costs,
Break-cven point is that where there is neither a
profit nor a loss. All sales beyond the break-even
point would yield profits and below it would
result in losses. Break-even analysis, therefore,
provides helpful information fordecisions as to
pricing, sales mix, addition or deletion of a parti-
cular product line, acceptance of special crders
and export promotion etc.

II. Long Range Planning
1. Budgeting:

Long-run profit maximisation is the
primary goal of all managements. This is achiev-
ed through proper planning. It involves deter-
mination of future course of action based on the
forecast of future events andconditions to achieve
the set objectives. Budgets, therefore, are basi-
cally forecasted financial statements,  formal
expressions of managerial plans. They embrace
all phases of operations such as sales, produc-
tion, distribution and financing. With different
objectives in view, budgets may be long run,
annual or periodical,

In order to be useful and effective, budgets
should be:

—timely, 1.e. established in advance
—based on careful forecasts
—flexible for different levels of activity
—capable of being accomplished.

~ The accountant’s role in the formulation,
installation and administrition of budgets can
be explained as under:

1 Provide historical information

¢ to help
management in forecasting.

2 Issue instructions regarding budget require-
ments, fix up deadlines for receipt of in-
formation from various sources.

3 Define the general policies of management in
relation to budget.

4 Advise the staff in the preparation of budget
inputs, and compilation thereof.
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Management accounting does
not supplant but

supplements financial Accounting.

5 Review, revise, and conmsolidate  budgets
after functional  budgets  have  been
approved.

6 Compare actual results with the budget and
recommend corrective action wherever
ECessary.

ITIE, Controlling
A, Standard Costing

The concept of ‘control’. an impertant link.
in the managerial process. means the process of
ensuring the accomplishment of plans. Among
the techniques developed. standard costing is an
important onc to control costs and other acti-
vities. Standurd costs ure carefully predetermined
costs. They are target costs, which should be
attained under efficient operations. Standard
costs provide a framework for gauging per-
formance.

The accountant’s role in regard to determi-
nation and exerci-e of controls through standard
casting are enumcrated below:

. Evaluation of physical standards which
represent  engineering  estimates,

2. Determination of appropriate  price

fuctors 1e. predetermination of cests,

Erztermination of variunces, i.e. commpuri-

son of actual results with standards.

Y a3

4, Analysis of variances, and segregating
them by department, by cost, elements
of costs, price and quantity,

=

Investigation in the basic causes of vari-
ances and finding out improved methods
of adhering to standards or accomplish-
ments of the objectives.

MANAGEMENT ACCOUNTING

B. Budectary Controls

Both standard costing and budgetary control
techniques have one common objective, ie.,
improving managerial control by establishment
of predetermined targets, measuring actual
performance and comparing them with the tar-
gets for control purposes. Howcever, there is a
fundamenta! difference between the two. Budge-
tary control is concerned with comparison of
estimated and actual results of a department or a
company while standard costing has reference
to thecomparison of estimated and actual results
of manufacturing a product or rendering of a
service.

C. Management Information System

There is no information technique so far
developed which may be called ideal or consider-
ed best under all citcumstances. A modern
management information system, however,
should provide management with the informa-
tion it needs, and within time, to help it to plan,
exccute and control the operations of business.
To fulfil management objectives the reporting
technique should ensure thuat the management
reports are: :

1. Never a burden to those who receive them.
Alarge number of deiled reports submitt-
ed periodically might defeat their very
purpose as it may become difficult to pick
up relevant information therefrom and
more likely that important points remain
buried.

Current. Problem areas are identified
before they get beyond control. In times of
financial difficulties even a day’s delay may
do a lot of harm to the organization,
Covering essential data. In order to make
decisions. and to take specific action, the
management must know precisely  the
fuctors which contributed to a given situa-
tion.

(%)

L8 ]

Possessed with background and professional
conmipctence, the accourntant attempts to identify,
observe, analyse, and specify the requirements
for mformation. He makes this study so as to
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determine the source of data, attempts to equate
supply with needs by the use of techniques
considered appropriate in a given situation. As a
result of this, the accountant’s role in the manage-
ment information system as a systems analyst is
gaining importance with various industrial and
commercial organisations.

D. Management by Exception

This technique is applied to reduce paper
work and highlight and report to the manage-
ment with focus on exceptions only for appraisal
and corrective action. Management need not
concern itself about actual performance which is
at or near standards. If, however, significant vari-
ances from standards appear in the periodic
performance reports, management devotes time
to analyse the variances and decides to take
appropriate action. Thus management effort
is expended only when exceptional ifems appear
on the standard performance reports.  Account-
ants assist management in identifying exceptions
and suggesting course of corrective action,

1V Performance Evaluation
AnalysisandInterpretation of Financial Statements

This technique assists the management in
measuring the financial condition, efficiency and
profitability of a business. The accountant’s role
1s considered most significant in this area because
of his professional competence and expertise in
interpreting the results of the business operations
reflected in the financial statements. The specific
areas in which management is interested deeply
are:

—Liquidity and indebtedness of the Organi-

sation
—Appraisal of Funds Management

—Profitability
1. Liguidity and Indebtedness

(a} Current Ratio: Ttis an indicator of the
ability of the business to meet its current obliga-
tions. It gives a danger signal to the manage-
ment in case they are overtrading. This ratio is
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Accountants play an imporiant
role in the decision-making
process, not as decision makers
themselves but as collectors
and reporters of relevant

data to the Management.

arrived at by determining the relationship
between current assets and current liabilities.
1( current assets are two times the current liabi-
lities (2:1). the liquidity is generally considered
adequate. However, a lot depends on the nature
of current assets. If the major segment of the
current assets is tied up in slow-moving invento-
ries, even a ratio of 3:1 may not present a healthy
liquidity status. This factor has given rise to
another ratio commonly known as Quick Asset
Ratio.

(b) Quick Asset Ratio or Acid Test: This
ratio arises from the same basic desire to measure
the company’s ability to meert its current obliga-
tions through current assets. It is, however, a
more severe test since it eliminates some of the
disadvantages of current ratio by concentrating
strictly on liquid assets whose realisation is
fairly certain like cash, marketable securities and
accounts receivables.

(c) Debt Equity Ratio: It relates to credi-
tors’ claims on the assets to funds provided by the
owners (equity holders). The purpose of this
ratio is to derive an idea of the capital supplied
by the shareholders and the assets ‘cushion’
available to the creditors in case the company
goes imo liquidation. This technique helps to
determine the relative position of the creditors
and the owners,
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2. Funds Management

Ratios appraising funds management or
indicating ‘Turnover’ relationships.

(a) Sundry Debtors: This ratio is used to

determine the collection period of sundry debtors.

This is arrived at by dividing the trade debiors
by the average credit sales per day. The quotient
represents the number of dayvs a sale is tied
up in accounts receivables. This method can
be used to compare credit terms granted to cus-
tomers. A major deviation from the normal
terms granted towards slower collections will be
a warning signal. The promptness in collections
will indicate the managerial effectiveness of the
credit department,

(b) Inventory Turnover: This ratio establish-
es relationship between the cost of goods sold
and the inventory. Tt is generally calculated by
dividing the cost of goods sold by the average
inventory at cost. This ratio indicates the velo-
city with which the inventory moves through the
business und assists the management in determin-
ing investments in inventory to supporta given
level of sales and thus is useful both in judging
current capital fund requirements as well as
possible investment need for future sales,

(¢} Fixed Assets: The turnover concept is
also applied to gauge the level of investment in
fixed assets to support a given sale. The manage-
ment may compare the effectiveness of their
assets with similar companies within the industry
and make judgements on the efficiency of their
assets,

3. Profitability

(a) Profitability as related to Investment: The
relationship between the annual profits and the
investment committed to earn those profits is
one of the basic fundamentals of & business, This
relationship is reflected by way of percentage of
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net profits (profits after taxes and financing
charges) to Stockholder's Tangible Net Worth.
This information provides a valid basis for inter-
industry comparisons.

(b) Profitability as to sales (Profit Marain)
Grossi Net Profit Ratio: Tt indicates the margin
of profit on the product sold. When expressed
as a percentage of sales, the margin serves as a
guide to the operating efficiency of the business,
Tax authorities lay great emphasis on this ratio
while making assessments of a company. If a
company manufactures several products, it
would be worthwhile to analyse the gross profits
productwise as the average percentage may be
quite misleading and the margin on individual
products may widely differ from the average.

Ratios by themselves are not absolute mea-
sures of gauging managerial efficiency. For
deciding whether a ratio is favourable or not, it
should be compared with norms and ‘o1 standards
set for the business. Ratios for one year or so
may also not indicate a general trend as they
may get distorted due to some unusual items,
It, therefore, becomes essential that the trend be
indicated by way of comparative tables, charts,
graphs, etc. for certain prior vears. Of course,
while making comparisons, due consideration
should be given to the impact of change in
econtomic policies and price level changes etc.

Conclusion

Higher productivity will mainly depend upon
the quality and resourcefuiness of munagement
and its grasp of the factors which influence _
productivity. Management accounting helps in ¢
identifying these fuctors and presenting to man-
agement vital financial and related data which
will provide the basis for the formulation cf
policies governing all phases of operation. Thus,
in management’s continuous guest for ways and
means for increasing productivity, the accountant
serves as a pathfinder and adviser, 0



Role of Metal Fluids
in
Production Engineering Practices

RA Rao*

Metal-working fluids, known under various names depending on end-use, as cutting fluids,
grinding fluids, drawing oils, rolling oils etc., form an essential element in modern production
engineering practice. A wide variety of these fluids have come into use following developments in
technology of materials, machine tools and metal forming technigues.

In this paper, the essential functions of metal-working fuids are outlined and the latest ASTM
classification, which is based on fluid composition, is presented. General practices in the selection
and use of various metal-working fluids are indicated. Some important aspects of efficient and eco-
nomic handling and use of these fluids are discussed. Current practices in India are summarised
and the need for evolving comprehensive standards and suitable guidelines for their correct imple-

mentuation is stressed.

ETAL-wORKING fluids which, depznding on
end-use. are commonly identified as cutting
otls. grinding fluids. drawing oils. rolling oils ete.,
are usad i most engincering process operations
involved in the manulacture of metal parts. The
variations in metallorgy of materials, metal
forming techniques and machine tool technology
have led to the development of a wide variety of
metal-working fluids. It is, therefore, highly
ssirable for the user to become aware of the
necessary performance features of the fluids
suited to his opzration. so asto bz able to maxi-
mis: his "net’ returns.

FUNCTIONS

Basically, the functions of a metal-working
fluid are:
(1) Cooling : Dissipation of heat generated
by friction and metal defor-
mation s0 as to maintain joh
accuracy as well as extend
tood life.
* Lubrizol (India) Ltd., Bombay.
The author wishes to acknowledee with thanks the
permussion given by the Librizol Corporation (USA)Y
Lubrizol India Lid. for pubiicatina of this panar,

(1) Lubrication: Reduction in friction and tool
wear and prevention of metal
adhesion and welding of job
material to the tool.

: Removal of swarf from the
cutting zone so as to present
a better surface finish.

(it) Cleaning

Besides these, the fluid is
provide:

expected  tc

(1) Prevention of Corrosion/rust and work
discoloration.

(11) Resistance against rancidity,
growth and odor {formation.

(ili} No detrimental physical effects on the
onerator.

(iv) Resistance against foaming and instability
which might lead to deposit formation.

bacterial

CLASSIFICATION ("))

Tin view of the large variations involved in the
metallurgy of job materials, tools. and machining
operations. various types ol metalworking fluids
have com:2 into wide-spread use. Based on their
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end-use, these fluids are generally referred as
neat cutting oils, soluble cutting oils, grinding
fluids, drawing oils, rolling oils etc. However, a
rational classification has lately been evolved
by ASTM (American Society for Testing and
Materials) and is designated as ASTM standard
D2881. This classifies the fluids as below:

Oils and Oil Base Fluids
A, Mineral Qils—Uncompounded.
B. Fatty Oils.

1. Uncompeunded

2. Fatty oils containing chlorinated com-
pounds

3. Fatty oils containing sulphurized com-
pounds

4. Fatty oils made by combining B, and B,
C. Mineral Oils Compounded

1. Blends of mineral oil and fatty oil.

2. Sulphurized and/or chlorinated mineral oil.

3. Mineral oils containing sulphurized fatty
compounds and/or sulphurized non-fatty
compounds.

4. Mineral oils containing chlorinated fatty
compounds and/or chlorinated non-fatty
compounds.

5. Mineral oils containing sulpho-chlorina-
ted fats or sulpho-chlorinated non-fatty
compounds.

6. Mineral oils made by combining C; and
Cy.

7. Mineral oils and/or fatty oils containing
nitrogen or phosphorous compounds or
solid lubricants etc. in addition to com-
pounds from the groups described in C;
through C,.

Il. Aqueous Emulsions and Dispersions

A, Oil-in-Water Emulsions (soluble oils)

1. Mineral oil-emulsions of class 1-A.

2. Blends of mineral oil and fatty oil —
emulsions of class I-Bl or I-Cl.

3. Heavy duty or extreme-pressure emul-
sions of class I-C2 through I-C7,
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B. Water-in-Qil Emulsions

1. Mineral oil-emulsions of class I-A,

2. Blends of mineral oil and fatty oil-
emulsions of class I-Bl or I-Cl.

3. Heavy duty or extreme pressure—emul-
sions of class I-C2 through I-C7.

C. Colloidal Emuisions

1. Regular—emulsions of class I-A.

2, Fatty-—emulsions of class I-BI and I-Cl.

3. Heavy duty or extreme pressure—
emulsions of class I-C2 through I-C7

D. Dispersions

i. Physical dispersion of liquid (class I)
materials.

2. Physical dispersions of solid {class IV)
materials.

1II. Chemical Solutions:

A. Organic
B. Inorganic
C. Mixtures

IV. Solid Lubricants

Powders

Vitreous materials

Greases and pastes

Dry films

Chemica! conversion coatings.

monwp

V. Miscellaneous

A. Chlorinated non-oil type materials,

B. Sulphurized non-oil type materials,

C. Combination of A and B.

D. Organic materials not otherwise speci-
fied, such as alcohols, glycols, esters,
phosphorous compounds ete.

Additives(®}(*)

Sulphur and chlorine compounds and fatty
oils are the most commonly used additives for
imparting the extreme-pressure, anti-friction
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and anti-wear characteristics to the metal-
working fluids. These react chemically with the
base metal, forming a new compound which
shears preferentiaily, thus reducing friction and
preventing welding or seizure of the contacting
surfaces.

Sulphur compounds are more effective for
heavy-duty, low-speed operation, while chlorine
compounds, which tend to reduce friction to a
greater extent, are useful in light-duty, high speed
operations. Fatty oils form iron soaps which
have low shear strengths but lower melting
pointsthan sulphides and chlorides, and are not
so effective for heavy duty operations. These,
however, serve as good ‘wetting’ and polar
agents and are effective boundary lubricants.

Besides, there are various other additives
such as corrosion/rust inhibitors, anti-oxidants’
anti-foamants, emulsifiers, tackiness agents,
bactericides, etc., for improving various per-
formance aspects of metal-working fluids.

METAL-WORKING FLUID PRACTICES
Machining and Metal Cutting Fluids(®)

The metal-working fluids used for machin-
ing and metal cutting operations such as turning,
drilling, boring, milling ctc. are commonly
known as cutting oils, which are subdivided as
neat type and soluble type. The neat cutting oils
are further broadly subdivided as active type
and inactive type.

The active type neat cutting oils are sulphuriz-
ed or sulpho-chlorinated mineral or fatty com-
pounded according to the application required.
These are used, principally in the machining
of steels. The ‘active’ sulphur contained in the
oil tends to form an iron sulphide film on the
steel surface which because of its low shear
strength, facilitates easier cutting action. High-
carbon and hard-alloy steels are more-readily
machined with active oils containing fatty
oils. For machining low carbon steels, straight
sulphurized type active mineral oils would be
adequate.
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The inactive oils are used to machine non-
ferrous metals, primarily brass and copper
alloys which are susceptible to staining and/or
corrosion by active sulphur or chlorine com-
pounds. These oils could be straight mineral
oils, fatty- oils, mineral-fatty oil blends and
mineral oils containing mild sulphurised fatty-
oil bases or compounds. The sulphur in the
inactive sulphurized cutting oil is so chemically
bonded that it is not released at operating
temperatures to attack the job metals.

Soluble cutting oils, are mineral oils contain-
ing an emulsifier base and a coupling agent. For
use as cutting fluids, they are emulsified with
water, Thus they combine the cooling power of
water with the lubricating properties of the oil.
Some soluble oils contain fatty oils, fatty acids,
wetting  agents, water-softening agents and
germicides. Heavy duty soluble oils contain
active chemical compounds to provide extreme-
pressure protection, These soluble oil emulsions
are sometimes preferred to neat cutting oils as,
in addition to good cutting action, they provide
all the advantages of superior cooling(6). They
are aiso low in first cost and their use offers
more pleasant work surroundings to operators.

The soluble oil-water mixture concentration
varies with application. It is generally betwen
1 in 20 to 1 1n 30 for conventional emulsions
and 1 in 10 for heavy duty emulsions. For
making the emulsion, oil should be added to
water, not the reverse, while the water is being
agitated.

Cutting Fluid Practices

The selection of suitable cutting fluid depends
on several factors such as materiais and tools
involved, surface finish desired, inventory and
cost factors. However, as a rough guide, typical
cutting fluid recommendations for a wide range
of machining operations and types of work
material, are presented in Appendix 1.(5).

Grinding Fluids

Grinding, though in many respects similar to
metal cutting, involves a tool made of abrasive



606 METAL FLUIDS IN PR

ODUCTION PRACTICES

APPENDIX—1

CUTTING FLUID RECOMMENDATIONS(®)

Steel
Operation —Low  High  Stain- Cast Nickel Bruss
Carbon curbonr  less and iron and Copper  auid Aluminitun Magnesinm
and high monel Bronze

alloy alloy
Broaching. .........oavs F F H D0 F i C C B
Threading. ............. E F H D10 F B C C B
Gearcutting. ........... E F H D 20 s L B
Driilling and reaming.... E F H DX E B B B B
Boring and turning. .. ... D22 110 I3 E D3 D3 D3 8
Automatic screw
machining ............ E G G.H v G A B C B
Milling ........c.o00s D20 D22 J53 D 20 F D3 B D 30 B
Thread rolling.......... F F F —_— 5 s A C B A
LR 1) R ——— D3 D3 DWW D3 D3 D3 D3 D B

Key : Types of cutting Fluids Recommended
“Inactive’ types :

A,
B,
C!
Dl

mineral-fatty oil

mineral oil plus sulphurized fatty oil
soluble 0il or aguecus solution (see Notc)
“Active types :

E, sulphurized mineral oil
sulphurized mineral-fatty oil
sulphochlorinated mineral oil
sulphochlorinated mineral-fatty oil
heavy-duty soluble oil (see Note)

y

F,
G,
H,
J?

straight mincral oil S5U 100 to 130 at I00F viscosity

NOTE :  Suffix number following designated soluble-oil or

Thus D 20 signifies a !-t0-20 oil-water mixture

grain of aluminium oxide, silicon carbide or
diamond, all these dissimilar to the ground metal.
Also, large frictional forces are involved in
grinding operation. As such, the grinding
fluid can influence the residual stress distribution

solution recommendition :ndicates water dilution to use.

~ The fluence of the grinding fluid on ¢ylind-
rical grinding performance is illustrated in the
following table. (7)

and thereby the fatigue strength and service life
of the finished parts.®

Grinding fluids, apart from their direct
coolant effect, act by reducing chemical bonding
or reaction between the grinding grits and the
material being ground. The surface finish and
the wheel life also depend toa significant extent
on the type of grinding fluid used.

Fluid G ratio Power-kw  Puarts
dress
Water 7.3 .0 X
Rust-inhibitor type 10.5 6.0 5
General purpose
soluble oil 03 8 x5
Heavy-duty soluble cil 125 Sia 30
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Grinding Fluid Practices(*)()

Both soluble oil emulsions and oil type fluids
are widely used for grinding various classes of
metals with exceptions of a few like magnesium,
in which case aqueous emulsions are not used
due to hazardous water-wet fines.

‘0il’ type fluids are more generally used for
grinding die-steels, high-strength and high-
temperature alloys. These are also particularly
favoured for finish grinding with dense, fine-grit
wheels as in form grinding. The grinding oils
are broadly referred to as sofi and hard oils.
The soft eils which contain fatty compounds are
used for grinding very hard metals (R 45 and
above). The hard oils, which are chemically
most active and contain sulphur-chlorinated
fatty combination, are used for grinding tough
alloy steels in the Re 20 to 30hardness range and
various other high-strength super alloy materials.

Soluble-oil emulsions are used for general
categorics of both rough and finish grinding,i.c.,
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cut-off, cylindrical, centreless and surface grind-
ing. These are of particular advantage, due
predominantly to their better cooling effect, in
applications where porous wheels of coarser
grit are used. The soluble oil-water mixture for
conventional emulsions is usually of the order
1 in 50,

Drawing Fluid Practices(?)(®)

Most drawing operations are characterised
by high unit pressures of the order of several
hundred thousands of pounds per square inch
and thereby necessitate the fluids to operate
under boundary or elaste hydro-dynamic
conditions of lubrication. Otherwise, the re-
quirements of drawing fluids are basically similar
to those ascribed to machining fluids,

The type of fluid used and the concentration
of the emulsions used depend considerably on
the material drawn (Steel), Aluminium, Copper
etc.), the type of drawing operation (press
drawing, bar and tube drawing, rod and wire
drawing ctc.) and the severity of the draw.

APPENDIX-—Z
DRAWING LUBRICANT RECOMMENDATIONS(*}

Carbon Alloy Stainless Aluminium  Copper and  Bronze
Drawing Operation steel steel steel brass alloys
Finc-wire draw................ E 24 E 24 D B E 40 E 40
[ntermediate wire.............. E 24 E 24 D B E 24 E 24
Rod breakdown................ G G D B E 12 E 12
Bat it soammss swmne e s F 4 F 4 D, B F 6 F 6
Tube draw...........covvune F 6 F 6 D, 1 B E 6 F 6
Blanking and stamping. ......... AE & B,E 6 D E 6 AE 6 F 6
Shallow press drawing.......... E 4 F 4 D E 4 B,E 4 F 4
Deep draw {cold).............. F 2 F 1 D C.E 3 C,E 3 F 3
Decp diaw (ROD). ..ot i s H*
Heavy cupping................ F 2 F 2 D C,E 2 F 2 .F 2
Key : Types of Drawing Lubricant Recommicnded

drawing oil, mineral, fatty-oil blend
drawing oil. straight fatty oil

=ZammEOE

solid, soft metal (such as lead coating)

drawing oil, straight mineral, SSU 100 to 300 at 100 F

drawing oil, sulphurized or chlorinated oil

emulsion, soap-fat compound (see Note)

emulsion, pigmented soap-fut compound (see Note)

solid, dry seap (sodium) or combination with dry lime
solid, graphite in light vehicle (either petroleum or aqueous)

Also applicable for hot draw of magnesiun.

Note :

Suffix number following recommendation indicates water dilution to be used.

Thus E 4 is a mixture of 1 part compound to 4 parts of water for use.
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APPENDIX 3
ROLLING FLUID RECOMMENDATIONS(®)
Metal rolled Hot rolling Tandem Mill Cold Rolfing Sendzimir,
cold  rolling
Dual system  Circulating circulating
Steel. covvninan carbon and alloys............ Water A Bs Bs
C C
De D
Copper, 8lloYS. .. voivitiieiieie e eiaas Waste oil ]gi Ba C
[
Bronze alloys (also cupronickel and beryllium copper,
ALIOVS! v s s e Waste Qil D D D
Aluminium alloys.....o.oviiieiiiiiiiiinieae, B= E fE E
LG
Magnesium alloys........cvviriinniiioaninarins Be Ec
A YL T None o Ft
Other NONfEITOUS. ... ...ttt ii it ierienrens sasiansonaen .- %CD C

D, same as C except fatty compounding addition {(about 1 to 10 per cent by volume)
light-viscosity, highly refined base mineral oil plus selected nonstaining compounding.

Key : Description of Lubricants
Type A, palm oi], fatty oil, or substitutes
Type B, soluble oil {(petroleum-based)
Type C, mineral oil, SSU 100 to 150 at 100F
Type
Type E,

Viscosity about SSU 40 to 50 at 100F
Type F,
Type

heavy-viscosity, EP compounded oil about SSU 100 at 210 F

G, light refined kerosene-type fluid, viscosity about SSU 35 at 100 F

aAbout 2 to 6 per cent by volume oil concentration in emulsion.
bUsing water flooded on rolls for cooling. )
cUsed neat or cut back with kerosene for narrow strip rofling.

dFor foil finish rolling.

eAbout 20 per cent oil concentration (alternatively use synthetic agueous solution).
fDrip or swab application to strip. No recirculation of oil,

Typical drawing lubricant recommendations for
various materials and operations are shown in
Appendix (2).(5)

Roiling Fluid Practices(®)

Selection of rolling fluids is based not only
on the rolling process operation itself (metal
strip involved, rolling speed etc.) but also on the
special requirements of the mill rolls, bearings,
coolant system required etc. Some typical
rolling fluid recommendations are shown in
Appendix 3.

IMPORTANT ASPECTS IN USE OF METAL-
WORKING FLUIDS

Water for Soluble-Oil Emulsions(3)

Dissolved solids in water, particularly the
“hardness” producing minerals and salts, can
seriously impair the functioning of scluble-oil
emulsions. They could upset the stability of
the emulsion, cause corrosion of machine tools
and machined parts, aggravate residues on
machine tools, and increase the rate of bact-
erial and fungi growth in the emulsion,
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The' concentraiion of these solids, though
initially low in the water, could rapidly build
up in the emulsion due to evaporation of
water and consequent top-up.

In the case of non-availability of naturally
soft and clean water, it is most desirable, and
even economical in the long run, to use water-
softening plants to obtain the necessary watcr.
Wherever available, boiler water condensate
can also be safely used. Improving on the
quality or richness of the soluble oil-water
emulsion can also alievigte the problem of hard-
water.

Corrosion and Rust Problems(f)

Corrosion is a form of metal degradation
through chemical action and rust is one of its
manifestations on ferrous metals as oxidation in
presence of water. Various factors, some of
which are discussed below, are responsible for
corrosion and rust occurring on machined com-
ponents.

Atmospheric Factors: Acid fumes in the
atmosphere, salt content of air in areas near sea,
moisture content—particularly high relative
humidity and large variations of temperature
betweendayand night, are factors most conducive
to attack of corrosion and rust. Use of suitable
rust-inhibitor type of oils and proper control
over the richness of the emulsion can minimise
the harmful effects.

Galvanic Action: Corrosion can occur from
the flow of current generated by pairing of two
dissimilar metals, as, for example, in long dura-
tion machining of large pieces of aluminium
aircraft alloys. The corrosion of aluminium in
this case could be prevented by using certain
special inhibitor type of oils.

A similar pheromenon also occurs in agueous
emulsion spread between areas under ‘mated’
parts (two parts touching each other) and open
areas where the water in the emulsion is evapo-
rating. This happens because of difference in
concentration of the liquid at the two places.
In such a case, it is desirable not to allow
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any emulsion to reach between the mated parts,
as for example fixtures or tail stock on a
lathe bed, by using a water resistant grease
or fluid on the surfaces of mating parts before
assembling them together.

Bacterial Control (*) (¢) ()

Aqueous emulsions, unless properly con-
trolled and maintained, can becomne good breed-
ing ground for various forms of bacteria. One
bacterium can multiply into over a billion
bacteria in a matter of 12 hours. Bacterial
growth produces acids which cause corrosion
of machined and machine-tool components.
The effectiveness of the emulsion is also gradu-
ally destroyed as the Dbacteria ‘lives’ on the
cutting fluid concentrate of the emulsion.
Also, foul odours and blackening of the fluid
are produced by sustained bacterial growth.

Following are some of the steps that can
effectively curb bacterial growth in aqueous
emulsions.

1. Use of softened water is desirable as
some of the minerals in the hard water
serve as food for bacteria and fung,

ii. Alkalinity in the water and pH cont-
rolled to 8.5 to 9 can also inhibit
bacterial growth and contribute to
emulsion stability. (1Y)

ii. Good house-keeping is essential. Perio-
dic cleaning of the sump and entire
machine  with a germicidal cleaner
and replacing with clean and fresh
fluid can extend the fluid life by several
times, apart from presenting pleasant
and clean work surroundings.

iv. Contamination of the fluid with lubri-
cating oils or bydraulic oils leaking
from oiher systems of the machine,
should be avoided as these tramp
oils can serve as food for the bacteria.
If contaminated, efforts should be
made to skim off these oils through
centrifuging or syphoning, etc.
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v, Use of germicides can effectively help
prevent or retard bacterial growth,
However, care has to be taken In
selecting the germicide and the con-
cantration of its addition. Improper
use of germicides can actually act as
a stimulant for more rapid bacterial
growth,

Operator Dermatitis(¥)

Dermatitis, an inflammation of the skin
is caused in someg operators on  prolonged
contact with some cutting fluids, The human
skin has a pH of 6.8 (on the acid side) and also
a protective layer of natural oils to retard
moisture evaporation and act as a mechanical
shield. Therefore, chemical action leading to
the removal of natural oils and neutralisation
of the acidity is likely to cause dermatitis,
Though human sensitivity to dermatitis varies
considerably from person to person, the follow-
ing aspects of cutting fluids are  considered
important.

1. Too high acidity or alkalinity.
2. Too ‘rich’ mixture.

Some metals and metal salts such as of
Ca, Zn, Cd etc.

4. Breakdown of cerlain types of chlorinated-
sulphurous cutting ageats in water-miscible
fluids (through liberation of chlorine and
formation of hydrochloric acid).

Solvents.

6. Certain germicides.

Dermatitis is prevented by proper selee-
tion of cutting fluid, aveiding or minimising
physical contact (through protective creams or
gloves) and by overall clean atmosphere. Also,
use of galvanised metal (zine-plated steely should
be avoided m the storage and handling equip-
ment, as the cutting  fluid s likely to react
and give rise to products that cause dermatitis
in some operators.

METAL FLUIDS IN PRODUCTION PRACTICES

Economic Implications of Proper Selection of
Fluids ()(*)(**)

To most users of cutting fluids, economics
mean only the initial cost of the fluid and the
fluid life period. There are, however, other
major factors, tangible and intangible, which
can affect the overall economic picture of opera-
tion. The other tangible cost factors are:
production rate, tool/wheel life, part cleaning
cost, scrap and rework costs arising out of rust/
corrosion, total machining cost per piece etc.
The intangible cost factors are: operator satis-
faction and hygiene, cleanliness of machines and
workshops, work accuracy, ease of handling and
viewing parts, adaptability to different jobs,
safety and fire hazards, disposability ete.

Carcful analysis of all the various cost
factors involved m two recent case studies(8)(32)
showed that very significant gains could be had
by switching over to a superior fluid though it
was almost 2 to 3 times costlier. The detailed
cost caleulations involved in ene of the cases(*2),
are shown In Appendix 4. The total cost of
production came down in this case by 20°,,

Cutting Fluid Practices in India

Large-scalc users in India often go by branded
products of the oil companies which are supposed
to market these conforming to their respective
international brands. Apart from the consi-
deration of first cost, there does not appear to be
any serious awareness on the part of these users
about the performance levels expected of these
products or the implications of using different
products. The concern of small-scale users
being about first cost only, they look to some
basic qualities like ability to form emulsions, etc.,
and as such get their supplies at lowest cost
possible from small local blenders. The machine
tool manufacturers, in gencral. render little
help m assisting the user to select proper fluid
for his operation,

The Indian Swandards Institution has specifi-
cations(#3)(1*) drawn up for soluble cutting oils
(IS 1115:1957)and neat cutting oil (IS 3065:1970),
While the soluble cutling oil specification
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APPENDIX—4

COMPARATIVE CUTTING FLUID COST ANALYSIS(:)
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Cutting Fuid A
Cust per piece

Cutting Fluid &
Cost per piece

Cutting Fluid Costs

Total Cost per Piece Produced
Total Cost of Pieces Produced per Week

Cutting fluid costs per gallon 35 16.4s.

Dilution of cutting fluid 1:30 1:40

Tank capacity 120 gal. 120 gal.

Cost of cutting fluid to fill machine 20s 49s,
Production '

Average number of pieces produced;8-hr. day 120 140

Average number of pieces produced/40-hour week 600 700

Machine operator’s rate 14s/h. 1dsh,

Burden rate 60s/h. 60s/h,

Production costs/40-hour week (labour+ burden rate x 40 hours) £148 £148
Production Costs Per Piece

{Production costs divided by average number of pteces per S-day week) 4.93s 4.22s.
Tool Costs

Average number of pieces produced for cach grind of set of tools 40 81

Average number of regrinds per set of tools/weck 15 8.0

Time required to grind a sct of tools 90 min 90 miin.

Burden rate for changing tools 60s/h. 60s/h.

Length of time for changing tools 30 min. 20 min,

Total time per week for tool changes 7.5h, 4.3h,

Total cost of tool changes per week 225 129

Tool changing cost per piece (Total tool cost divided by average number

of pieces produced per weck) 0.73s. 0.378s.

Recharging Costs (coolant life)

Length of time in machine 4 weeks 8 weeks

Cleaning time 1 hour 1 hour

Labour or ¢clean (hourly rate) 10 10

Burden rate for machine 60s/h 60s;h,

Total cost of filling machine one time 90s. 119s,

Recharging cost per week 22.5s 14.8735s.

Recharging cost per piece

(Recharging cost per week divided by average number of picces produced

per week) 0.0375s, 0.02]125s.

Yearly Costs

Total cost of tool changes per week < 50 £1,125 £645

Total recharging costs per year

(Number of cleanouts per year x cost of recharging) £56.25 £37.1875

Total production ¢osts pet year

(Production cost per 40-hr. week < 50) £7.400 £7.,400

Total yearly costs £8,581.25 £8,082.1875

(fur 30,000 parts) for 35,000 parts)
5.72s.

£171.6

Total Saving Realized with Cutting Fluid B over Cutting Fluid A per Year £1,923.35

4.61s.
£161.35
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preseribes certain performance tests like emul-
sion and frothing test and cast-iron corrosion
test, the neat cutting oil specification merely
classifies these oils in three categories and dis-
tinguishes them by physico-chemical analysis in
terms of viscosity, saponification value, reactive
sulphur content etc. The three categories
specified are:

Neat cutting oil Type I: mineral oil in two vis-
cosity grades, the low-
viscosity one having
ne fatty oil content.
Both grades are with-
out added sulphur and
are meant for general
machining of mild
steel, brass and light
alloys.

mineral oil in two
viscosity grades, blen-
ded with sulphurized
fatty oils. It is meant
fornon-ferrous metals,

Neat cutting oil Type 2:

METAL FLUIDS IN PRODUCTION PRACTICES

Neat cutting oil Type 3: Sulphurized mineral
oil which is staining
and intended for use
with ferrous metals
and alloys, Reactive
suiphur at 100°C. is to
be 0.5% minimum.

However, these specifications are hardly used
or referred to by the industry and general trade.
With the current and growing indigenous availa-
bility of additives and base oils and the rapid
rate of industrialisation in the country, there is a
strong need for concerted efforts by the machine-
tool manufacturers, petroleum industry and
independent bodies like Central Machine Tool
Institute, Indian Institute of Petroleum and
higher Technological Institutes of learning, to
evolve comprehensive and appropriate standards
and guidelines for their correct implementation.
The engineering industry also must appreciate
that the metal-working fluids are production
items and not maintenance items and that the
usc of proper fluids can contribute directly to
increased productivity and higher profitability.
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PREPARING FEASIBILITY STUDIES IN
ASIA by John E Walsh Jr., Published by
the Asian Productivity Organization, Tokyo;
Pages i—x+168.

The later half of the 20th century may truly
be named as a ‘developmental era’ for Afro-
Asian countries. Due to the age-old political
subjection to the foreign countries, the majority
of the countries in the Afro-Asian region were
deprived of making an organised effort to har-
ness their natural and human resources to their
best advantage. Thanks to the lead demons-
trated by their erstwhile rulers, the newly-
freed countries have adopted ambitious pro-
grammes to develop their economy with a view
to increasing their Gross National Product
(GNP) and making available to their popula-
tion a multiple of products which were hitherto
either not available to them or were beyond the
purchasing power of a great majority of them.
In this process, these developing countries have
made abundant use of the techniques and strate-
gies adopted by their erstwhile rulers in the
field of economic development to their advant-
age. In doing so, however, the governments
and the people in these countries have been ob-
viously faced with the phenomenon of ignorance
about the techniques of production, including the

knowledge about the inputs and the turnover,
their exactness, etc. The Asian Productivity
Organization has, therefore, done a ‘yeomen's’
service to the people of these countries in
encouraging Mr John E Walsh Jr. to bring out
such a valuable book which unfolds in an interes-
ting and effective manner the techniques of
preparing feasibility studies.

Before starting the actual subject, ie., the
‘Discourse on, Feasibility Stuides’ the author has
done well in dealing with the subject on ‘Out-
jook and Philosophy of Planning’. In this
process, he has not only described the import-
ance and necessity of planning but alse drawn
the attention of the readers to the methodology
adopted by some of the developing countries
in the process of planning.

The guidelines given on the preparation of
the feasibility reports are complete and pre-
cise and they have definitely been given, bearing
in mind their practical utility. In this task,
the wide experience of the author in Asian
countries seems to have fully commanded the
flow of his thinking. The economic, financial
and technical aspects in the preparation of the
feasibility report has been portrayed with vivid
examples, Rightly, more space has been
given to the discussion on various aspects of
demand. The formulation for constructing
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demand forecast, as mentioned in the book, will
ne doubt be very useful for not only those who
have to prepare feasibility reports but also for
others who deal with such subjeets in a different
context. 1Ir, therefore. goes to the credit of the
author that demand analysis. financial viabili-
ties and the like are brought up comparatively
with less stress on econometrics which obviously
is a domain ol a few who specialise in this branch
of knowledge.

A country like India, where functioning of
public sector undertakings has become a contro-
versial issue, has to gain more from this book
as in Part 1V of the book, the author has dis-
cussed in detail the feasibility exercises on these
types of projects. The discussion here provi-
des a refreshing analysis and also a gaide for

improving the working of such  proiects.
The sarious uppendices given at the end
of the book wre thorough guides. Thev

are comprehensive and concise too. The book
will, therefore. provide much more than a mere
guideline. Tn foct. these appendices serve as
base documents for a series of exercises. parti-
cularly to those who are actually on the job.

The presentation of the subject by the author
bears testimony to his mastery over the brevity
of expression. Though it is small for a hand-
book yet it is big enough as a reference book on
feasibility studies, A large number of books
used as bibliography by the author go to indicate
the extensive study he has made of the various
issues involved in the preparation of feasibility
studies. The get-up and the presentation enable
one to have an easy reading of such a technical
subject. The book should, therefore, prove a
treasure for those who are new to the subject and
provide a working guideline to those who are on
the job, To the extension service agencics, it has
a greater usefulness as due to the rapidly
changing attitudes of the people from traditional
to modern technology there is a heavy demand
on these agencies for detailed projects and
feasibility reports, the preparation of which will,
no doubt be facilitated by & thorough study
of this book.

—~-Dr JD Virma
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TECHNOLOGICAL CHANGE AND INDUS-
TRY: Edited by CP Thakur and GS Aurora,
Published by Shri Ram Centre for Industrial
Relations, New Delhi and Administrative Staff
College of India, Hyderabad, 1971. Pages 336;
Price Rs 40

The problem of technological change in
relation to various aspects of ndustrial develop-
ment was the subject of o Seminar organised in
June 1970 at Hyderabad jointly by the Shri Ram
Centre for Industrial Relations, Delhi and the
Administrative Stafl’ College of India, Hydera-
bad. About 60 participants drawn from a
variety of disciplines preserted a number of
papers which are now compiled in the volume
under review,

The importance of the problem needs hardly
to be emphasised. Technology is now regarded
as an anstrument of development and as an
agent of change. Most developing countries
are undergoing a process of technological change
with wide repercussioits on various aspects of
growth. It is. therefore. inportant for persons
concerned with industrial growth to study the
problem which such technologicul change would
imply and to sugwest various corrective measures
for them.

Broadly, the papers included in the volume
fall under three categories:

(i) those dealing with Organisation,
(i) those dealing with Training, and
{iii) those dealing with Labour Relations,

Dr CP Thakur. one of the co-editors of the
volume, in his Introductory piece sets out the
broad implications of technological change. He
rightly points cut that the choice of technology
in developing countries is often a matter of
balancing the need for increased productivity
and the equally impertant need for creating more
employment.  The problem of transter of
technology at an international level has been
the subject matter of considerable thought as
to how much to borrow and how far the indige-
nous research and development organdsations
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should be strengthened, to provide adequate
absorptive capacity. Dr Thakur has suggested
that at the applied level special attention should
be paid to four aspects—human capital forma-
tion, organisational structure, management 51V1L‘3
and Trade Union’s response.

Prol” Ward Morehouse, Visiting Professor of
the Administrative Stafl’ College. poses a novel
(and in his own words a “perverse’) view of
technological change—*1s such change always
desirable™? he asks. Tn his view, there should be
a deliberate choice of technology and adoption
of improved technology should not be left to
chance or merely “to keep up with the Joneses™.
He makes concrete suggestions which Govern-
ment might consider both in regard to fiscal
incentives us well as in contrel over collaboration
policies,

Specific case studies (five in number) of the
complex relationships in introducing change are
presented in a paper by Dr & Mrs Aurora and
Mr Sivamohan. Each of these case studies
highlights an important problem but all of them
are woven around the theme that technological
changes have, often, overtones, which are human
and non-technological. Tt 15 only where one
foreseesthe possible consequencesofsuch changes
thai they are bound to be successful. Prof
Mishra of the 1IT, Kharagpur, deals with the
impact of technological chunge on the organisa-
tional structure.  The same theme is highlighted
in a case study relating to the Fertilizers and
Chemicals, Travancore Ltd., (FACT) in a paper
by DrPylec and Mr Poduval: the main conclusion
of the study are the need for major changes in
organisation and personnel policies because of
the adoption of a new technology and that the
dislocations caused by such a technology
are amenable to smooth handling by willing
nunagers.

Two specific areas have been studied in detail
in the next two papers—one on ‘Railways® by
Prof Mathias and the other on “Science’ by Dr.
Jitendra Singh. The latter is of particular
interest partly hecause ol the Fascinating content
of the paper dealing with the organisational set-
up by Dr Honu Bhabha at Trombay. (The
paper also has a poignant interest because ot the
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untimely demise of the author a few months back).
What Dr Bhabha has achieved at Trombay is a
model for scientific institutions elsewhere. Of
course, one can say in reply that it is not often
that & man of the stature of Bhabhu is available
to provide the leadership which he did 1n the
Fifties i the fietd of nuclear technology. It is
indeed fortunate for India that in that decade
the man and the mement combined to produce
an institution of outstanding merit,

The problems of computerisation (which 1s
now a familiar technique in India) are dealt with
in a paper by Shri Gidwani and his associates.
Here,again, the main theme of the paper was the
change in the decision making roles within the
orgamisittion because of the injection of 4 new
technigue into a management philosophy which
was largely paternalistic till then. Mr Padma-
nabhan of the Asian Institute of Educational
Planning examines in another paper the impli-
cations from the point of view of the educational
planner of technological changes in economic
development.

The next set of papers deal with responses of
fabour to the problems of technological change.
Dr CP Thakur himself has a paper on the labour
problems posed at the Heunvy Enginecring Cor-
poration, Ranchi, through theintroduction of new
technology. The need for identifying changed
training nceds to maximise the effect of the
improved technology was highlighted in a paper
by Mr Dhingra. Dr Papola takes a close look
at the problems of the Ahmedabad Cotton Tex-
tile Industry and comes to the conclusion that
the success of introducing technological change
depends largely on the willingness of labour and
management to agree to such a change. In
other words, harmonious labour-manugement
relation is o pre-requisite for the successful
impact of this change. The Ahmedabad experi-
ence has also been commented upon in a paper
by Rev. Dawson of the Xavier Labour Relations
Institute of Jamshedpur. Mr Bagaram Tulpule
has an interesting paper on technological change
and industrial relations, wherein he argues that
although technological change has not been the
cause of industrral conflicts in the past, it is
likely to be so in future, unless an adequate
framework of principles and procedures is deve-
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loped for handling such problems. In his view,
there is at present no forum available to the
trade unions where they can raise questions re-
garding the desirability or otherwise of a propo-
sed technological change on socio-economic con-
siderations, while employers claim unrestrict-
ed prerogative of deciding upon and introducing
such change. Unless this basic gap in the
approaches of the two sides to the changes is
bridged, the possibility of conflict is real. Mr
Tulpule’s views are of particular interest in view
of his subsequent appointment as General
Manager of the Durgapur Steel Plant.

Dr Suri examines the impact of office auto-
mation on the problems of clerical manpower
while Dr Hem C Jain cites some case studies
from United States and Canada on the way
technologtcal change has an impact on labour
management relations.

The papers included in the volume all deal
with matters of considerable interest. The
quality of the papers is, however, somewhat
unevern, but this is Inevitable in a volume of this
type. There is no doubt, however, that in the
important field of technological change which is
of great interest {o all industrial managers, the
present book provides a useful study, citing
many specific situations from the Indian experi-
ence. Both the Shri Ram Centre for Industrial
Relations and the Administrative Staff College
of India, Hydrabad, deserve to be commended
for holding the Seminar and for bringing out this
handy volume which presents some of the impor-
tant papers presented at the Seminar.

—DRrR RaM K VEPA

MANUFACTURING ORGANIZATION AND
MANAGEMENT (Second Edition) by Amrine,
Ritchey, and Hulley, Published by Prentice-Hall
of India (P) Ltd., Pages 568, Price Rs 19 50.

This is an improved edition by the authors
and includes recent developments in manufactu-
ring organisation concerning automation, opera-
tions rescarch, value engincering, PERT, work
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sampling, and maintenance engineering. The
contents of the book are divided into five major
sections dealing in historical part, design of the
manufacturing system with respect to physical
facilities, the controlled mechanism to make the
manufacture possible, the relationship to various
sections of business to the main manufacturing
organisation and lastly with the assessment of the
results. ;

Section 1 dealing with the development of
manufacturing management takes the reader
through the developments of industry in the
United States of America starting from Henry
Ford, Andrew Carnegie and others. It stresses
the development due to the competition as a key
note among the American Businessmen. The
authors also point out to the influence of the
unions and high level of education on attainment
of higher levels of productivity. While discussing
the growth of management the authors have also
laid stress on the evolution of the concept of
modern management like specialisation, mecha-
nisation, use of industrial engineering, use of
computer and data processing equipment, use of
scientific methods and systematic approach to
solving problems and the use of operations
research techniques as an aid in decision-making.

Section 2 which deals with the manufacturing
system design is broken up into 8 chapters,
namely Manufacturing Organisation, Plant loca-
tion and Buildings, Design of Manufacturing
Process, Industrial Equipment, Methods Engi-
neering, Work Management, Material Handling,
and Plan Lay-out. The authors discuss in this sec-
tion the principles of developing an organisation
suitable for any manufacturing business. In
deciding the form of organisation the authors
stress that the goals and objectives for the
business should be first formulated and the
functions necessary should be determined in
order to achieve these goals and obiectives.
For a manufacturing organisation such goals
would include production, distribution, finance
procurement, employer-employeee refations,
engincering and research, control, and general
offices. The authors point out the need for
grouping of functions in consonance with the
principles of span of control and need for incor-
porating flexibility in organisation in order to
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meet the changing need of business. The dis-
tinction between the various types of organisa-
tional structure like line structure, line and staff
structure and use of committees has been brought
out. The authors feel that to achieve coordina-
tions, besides a proper organisation, manuals of
standard practice should be developed by indus-
tries. This will enable the demarcation of res-
ponsibility and authority and will help in training
new incumbents. These will also help to stand-
ardise procedure in an organisation to achieve
the ultimate goal of “manufacturing standards”.
The organisational planning would also help to
provide for manpower plarnning and also better
understanding between different persons of the
organisation, thus giving a long run strength to
the business.

The chapter on plant location discusses the
various standard factors which effect selection of
locating the plant in a particular area and also in
the selection of a particular site for a plant. The
discussion on plant buildings is of a very general
nature giving an idea of the overall requirements
to the reader and to focus his attention on the
fact that plant buildings are an important aspect
in overall efficiency of the manufacturing unit.
The authors discuss general problems concerned
with continuous manufacture, intermittent manu-
facture and mixed type of manufacture, and
selection and replacement of equipment. On
method engineering and work measurement a
general coverage of the techniques involved has
been brought out briefly for the guidance of the
readers. The tools for scientific analysis like
operation chart, process chart, simo chart, work
sampling techniques and determination of ele-
mentary motion times and principles of motion
economy have been narrated in brief.

The material handling chapter brings out
various types of equipment like conveyors,
cranes and trucks generally used in indus-
try along with the principles of equipment
selection.

Under Section 3 the control activity con-
cerned with manufacturing has been discussed.
The authors have mentioned four basic control
phases: (1) there must be a plan (2) there must
be a record of actual performance (3) this actual
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performance should be compared and evaluated
continuously with the plan and (4) there must
be adequate provision for corrective action in
manufacturing operations. These aspects have
been dealt with at length. This section also
deals with ihe management of inventory and
the control thereof in order that the manu-
{acturing activities may not suffer. Here again
only the fundamentals have been discussed.
Purchasing as a function of maintaining supplies
of raw materials and purchased parts and
controlling the incoming material has also been
briefly dealt with. The authors discuss the
fundamental principles of purchasing/procuring
right material in the right quantity and quality
from the right place and at the right time and at
the right price. Importance of value analysis as
a part of purchasing function has also been
brought out.

The authors deal in general with the pringci-
ples of Production Planning & Control and
make brief mention of the PERT & CPM and
operative research techniques utilised Tor an
economical planning. Some aspects of quality
control and cost control have been also discussed
by the authors. The various methods of inspec-
tion like inspection of purchased materials, ins-
pection in process, inspection of finished goods,
inspection by attributes and use of control
charts and sampling procedures have also been
discussed. A bricf reference also appears about
elucidating maintenance engineering, correc-
tive, preventive and predictive maintenance.

Section 4 deals with the departments related
to the manufacturing department. The role of
personnel management and responsibilities to-
wards establishment, personnel policies including
employment, training, health, safety benefits,
services, labour relations and wage administra-
tion connected with personnel are brought out.
The various methods of wage payment and wage
fixation, job evaluation and merit-rating have
been discussed. Ome chapter deals with the
research and its importance in the manufactur-
ing management connected with evaluation of
product. developing of manufacturing process,
use of proper materials and research on market-
ability as a goal towards increased productivity.
The fundamentals of process development and
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project development have also been briefly men-
tioned. The organisation required for such
research development and planning engineering
project and planned engineering has also been
brought out. The financial management which
1s also another important link to sustain the
manufacturing management has been discussed
to give an idea to the reader regarding the various
types of capital employed in the industries, the
source from which these are made available and
the significance of various financial statements
like balance sheet, profit and loss statement and
manufacturing cost statement. The organisation
in the financial management and control has also
been generally mentioned. In the chapter on
marketing management the reader is told of the
various marketing functions and organisation
required to man these marketing functions. They
include marketing, research project, planning,
advertising, sales and services.

In the last section, the authors have very
rightly laid stress on the appraisal of the manu-
facturing results. They lay stress on the func-
tions of management as a process and responsi-
bilities of management towards fulfilment of
objectives. The functions of the Manager like
planning, organising, stafling, direction, control-
ling and coordination as brought out by Henry
Fayol and various principles of Management
propagated by him have been enumerated,

In the last chapter, the proposals of the vari-
ous functions performed by the Managers and
the tools employed for such appraisal have been
mentioned. The Management audit as proposed
by the American Institute of Management to
appraise the Management’s success has been
propagated. The {0 factors covered under this
audit include economic function, corporate
structure, health of earnings, services of stock-
holders, research and development directorate
analysis, fiscal policies, production efficiency,
sales vigour and executive evaluation,

In general, the book is meant, as rightly
mentioned by the authors, for persons inexperi-
enced in the field of manufacturing manage-
ment and the material presented, therefore, is in
a non-technical manner. The various functions
ivolved in manufacturing industry have been
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mentioned with the proposed organisation
patterns for every function. These are only
indicative and, therefore, are useful to the reader
as only the starting point in his attempt to solu-
tions of any concrete problems.

The book is excellent in its services to the
Manager who will get an opportunity to review
various facets involved in developing and main-
taining the manufacturing organisation. At
the end of every chapter a number of case pro-
blems have been narrated pertaining to the
lopic in the chapter. These case problems and
the questions give the reader an opportunity to
think on the practical situations arising in the
industry, thus giving him a scope to apply the
information contained in the chapter in the form
of mental exercises. In order to apply the know-
ledge, however, he will have no doubt to obtain
the services of persons specialised in particular
ficlds or to read deeper in books dealing with
particular aspects of his interest. The book
serves ably the purpose for which it is meant as it
is not the purpose of this book to make an expert
of the reader in planning and running a manu-
facturing organisation but to focus his attention
and make him knowledgeable with the various
aspects which are required 1o be considered for
building up an efficient manufacturing organi-
sation,

—KG SaLvi

PURCHASING MANAGEMENT: MATE-
RIALS IN MOTION (Third Edition) by JH
Westing, IV Fine, and Gary Joseph Zenz,
Published by Wiley Eastern Private Limited,
New Delhi 1971; Pages 538; Price Rs 16.50.

The science of purchasing has attained
ever-mereasing importance with the recogni-
tion of the facts that mass production operations
depend on a steady and reliable flow of mate-
rials andsupplies and the cost of these purchased
components constitute a major factor of pro-
duct cost. With the rapid industrialisation
of our country, scientific purchasing has
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assumed a vital role because it is considered an
important tool of cost reduction. The prin-
ciples and techniques of sound purchasing
that have taken shape as a result of the
long experience are equally adaptable and
profitable everywhere, It is only through
the understanding and application of the
basic principles and techniques that the
purchasing executive can attain proficiency
im fulfilling his responsibility for procuring
the right material, in the right quantity,
at the right time, from the right source and at
the right price. Purchasing today is a creative
task, geared into the overall plants and
operation of the entire organisation.

" The book wunder review highlights the
basic principles and techniques of modern
purchasing management. It has been broadly
divided into two sections first dealing with the
text on the subject while the second half
providing cases emphasising the different
aspects of purchasing. The text has been
discussed In  four parts under the heads
Introduction, Purchasing  Activities, Related
Purchasing Activities and Control of Purchasing
Activities,

The authors have done an excellent job
in bringing out in a simple language the various
facts of the purchasing function. There are
special chapters which provide an understanding
of PERT, CPM and value analysis, electronic
data processing, internal auditing as well as
special purchasing procedures such as systems
contracting, blanket purchase orders, and stock-
less purchasing. Purchasing research has also
been dealt with as a separate chapter. Most
of the chapters are supplemented with summary
and references. The purchasing cases given
in the second half of the book provide an in-
sight into the types of problems which a pur-
chasing man can encounter.

This book is recommeded to be on the shelf
of every purchasing executive, teacher and the
taught,

—GK Hanpa
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MARKETING MANAGEMENT IN DEVE-
LOPING COUNTRIES by TAA Latif; Pub-
lished by Hemkunt Press, New Delhi, Pages
173, Price Rs. 20.

One thing that can be said about Mr Latif’s
book ‘“Marketing Management in Develop-
ing Countries” without fear of contradiction
is that it presents a lucid exposition of some
of the facets of marketing management; a high
degree of clarity of thought, and a treatment of
the subject shorn of technicalities. And it is
this third characteristic of the book which sets
limits to the scope of the subject covered.

The book is not designed for the advanced
student. It is primarily meant for those
businessmen and industrialists who have tended
to take marketing tools for granted, hitherto
fecling secure in a sheltered economy. Equally
useful will be this book for youngmen making
their debut in the field of selling and marketing.

Mr Manubhai Shah rightly points out in the
Foreword that “sustained economic growth
depends to a large extent on marketing acti-
vities”” and “it is of vital importance for all
businessmen to understand the role of
marketing in the economic development of a
country and in raising the standard of living
of the people”. This must be unambiguously
grasped not only by big but more so by small
businesses and manufacturers. In their case,
to quote Dr P C Alexander from the Intro-
duction “the areas of ignorance are larger”
and the competition is mounting.

The book is broadly divided into five parts:
() marketing management—concept and
strategy; (ii) marketing and small industry;
(ii)  marketing, advertising and  personal
seliing; (iv) marketing and public relations;
and (v) marketing and export management.
While dealing with concept and strategy of
marketing management, Mr Latif emphasises
the importance of business schools; producti-
vity in marketing and the need for value enginee-
ring. The two chapters dealing with marketing
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trends i fertilisers and coal management arc
slightly out of context. Mr Latif has done
real service to small businessmen by highlighting
the importance of marketing technigues for
the growth of small industry. Small entre-
preneurs can with advantage go through the
relevant chapters. The most outstanding con-
tribution of the book is the author’s emphasis
on advertising and public relations as marketing
tools. “*More and more businesses and indus-
trial undertakings both in the public and private
sectors have to be aware of their role in Indus-
trial and Business growth™.

Tt is a useful book in spite of a little repeti-
tion here and there because the author uses
some of his earlier contributions made in various
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ed on the book. The price of the book and
for the additional copy of the case seems slightly
on higher side.

—NR CHATIERIEE

PERT AND OPM: pRINCIPLES  AND
APPLICATIONS, by LS Srinath, Published by
Affiliated East-West Press Pyvt. Ltd.,, New
Delhi-13, Pages 135, Price Rs 12.50.

Journals, And this is a lapse which can be
ignored.

—GC AWASTHY
CASES 1IN INDUSTRIAL RELATIONS:

Fdited by OP Dhingra and HVY Chellappa,
Published by Shri Ram Centre for Industrial
Relations, New Delhi, 1971, Pages 144, Price
Rs/-25.

Twenty-two cases dealing with lidustrial
relations problems such as multiplicity of union,
jurisdiction of committees, management styles
of handling workers, gheraos and violence.
impact of technological change, reduction of
manpower, promotion and upgrading,
wages and incentives, modes of payment,
labour laws, dismissals, rumours and joint
management councils are collected fromdifferent
small and medium scale industries in India.
The industries covered in the cases include:
textiles, cooking gas, cigarettes, autobulbs,
surgical products, automobile and motor cycle
parts, chemicals, plastics and other light engineer-
ing goods. The cases have been written in a
lucid style and can be used effectively in syn-
dicate discussion. Some of the cases can also
be used for role playing and incidental process
of teaching. The case abstract and index of the
book is very useful. It would have been better
if the names of the case writers were alsomention-

The book on PERT and CPM-—Principles
and Applications—will prove equally useful  to
the beginners, practitioners and managers keen
in making use of this techuique for planning,
scheduling and control of projects.

The author, in Chapter 1, brieilly explains
the techaique of Bar or Gantt Chart in vogue
before the advent of PERT,CFM and brings
home its weaknesses. In subsequent chapters,
the author graduaily develops the Concept
of PERT/CPM and explains logically the steps
involved in the wse of this technique. FEach
concept is demonstrated by an example, and wt
the end of each chapter a number of problems
are given to provide adequate practice to the
beginners. They can check their  answers
with the solutions to these problems given
towards the end of the book.

This book is comprehensive in most aspects.
Besides explaining the development of network,
making time estimates, and calculation of critical
path and slack or float, the author goes further
to explain the very important concepts of
Updating, PERT-Cost principles, Resource
Allocation, Smoothing and Levelling,

The usefulness of this book, however, would
have been greatly enhanced, if the author had
provided guidelines for making single time
estimates on the basis of quantum, norm analysis,
developed a system ol reporting for review and
updating and given an introduction to the use
of Computers in PERT/CPM. ‘The absence of
these, however, in no way undermines the use-
fulness of this book.

—RS Gupta
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AGRICULTURE PRODUCER'S RATIONA-
LITY AND TECHNICAL CHANGE, by Dr
Sipra Das Gupta, Published by Asia Publishing
House, Bombay, 1970; Pages 184, Price Rs.
24.00,

It contrast with the economically-prosperous
nations where agriculture is no longer the
Achilles’ heel, the economically poor nations
generally find the supply of agricultural products
trailing behind the demand with a growing
stringency of food supply casting a dark shadow
on their efforts for progress. In this context,
the most important question to ask is: “What is
it that makes development of agriculture more
difficult in predominantlyagricultural countries ?”
[n other words, was it that the reforms of institu-
tions were not enforced in the same earnestness
in which they were introduced, or that the
implementation faced real and unsurmountable
difficulties or still further, were the reforms not
of the right type?

These are very pertinent questions to be
answered while analysing the ills that beset
Indian agriculture. Quite competently,
Sipra Dasgupta has probed into an area where
many would fear to tread. She analyses the
eleme.its that influence the cultivator’s attitude to
technical innovation and changes in cropping
pattern. By collecting and collating the empiri-
cal data, the author explores the sources of the
risk and uncertainty elements with special re-
ference to Indian agriculture.

This publication is a doctoral dissertation
that the author submitted to London University.
Containing seven chapters, itgives a usefulbiblio-
graphy and ends up with an exhaustive index.
The economtic data have been scientifically
interpreted to their lopical conclusions. The
hypothesis enunciated in the investigation is
that the agricultural producers in India are
guided by economic interests in their actions.
The test revenled that the actual cropping
patterns are fut inconsistent with the hypothesis.
Tndian cultivators maximise 4 composite function
of the expected income and theincome variability,
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the latter arising from the presence of risk
elements in the farm planning environment due
to the role of natural factors.

A number of studies made on Indian agri-
cultare assume, implicitly or otherwise, that the
determining variables in agricultural develop-
ment are “‘sociological” rather than economic in
nature. Specifically, it is claimed that agri-
cultural producers in India do not have any
economic motivation and are incapable of
behaving rationally within the given envifon-
mental constraints and that they are incapable
of adanting te changes in environment i.e.,
they are change resistant. The author’s analysis
explodes such myths. “In India, the peasant
producers have shown over time a positive
preference for higher income and an inclination
to face greater market uncertainties if there is a
likelihood of greater income.” This is revealed
in their positive response to changes in price

" ratios of competing crops or in the spread of

crops associated with greater price uncer-
tainties than food crops. Such experiences
contradict the notion of any peculiar peasant
psychology as such.

The author rightly points out that technologi-
cal innovations in agriculture are often comple-
mentary to each other; the use of one innovation
creates the need for the use of another. Any
possibility of introducing innovations in agri-
culture requires the growth of scientific know-
ledge in the country. The need for “package
deal” in India arose largely from the comple-
mentarity among innovations. Dr Sipra’s
analysis suggests that agricultural producers in
India may well respond to new opportunities in
future, if such opportunities are created in such
a way as to be consistent with their own require-
ments. However, the efforts at introducing
innovations have so far been slow and rather
sporadic.

The analysis of the land-labour ratio figures
reveals that the amount of an input to be applied
{Le.. labour) is determined by basic economic
calculations of cost and return. The small
producers apply more labour per unit of land
since family labour is a free fixed factor in the
short period.  Given the low rate of substitute
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between leisure and income of low income group
farmers and the lack of alternative employment
opportunities, family labour has no ‘oppertunity’
cost. In such cases, the maximum utilisation of
the available land coincides with the maximum
of family income. On larger farms, the appli-
cation of less labour could be explained in terms
of the change of leisure-income preference of
family members and the amount of hired labour
being determined by cost and return calculations,
In such cases, the point of the maximum family
income does not necessarily imply the full wtili-
sation of land as an input. There is, therefore,
no reason to assume, a prior, that all agri-
cultural producers in India would use their land
fully in their own farm planning.

The book certainly makes a landmark in
exploring a tedious and difficult terrain in Indian
agriculiure. But the journey must have been
interesting as are the ultimate findings.

—NavIN CHANDRA JosHI
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examples with real problems could have been
included, There are quite a few typographical
and other minor errors in this book.

The book should prove useful to the beginner
in programming, who can supplement his
knowledge with a regular classroom course or
with actual programming on the computer with

recourse to manuals put out by the manufac-
Lurers.

—AMRIT § CHOPRA

ECONOMICS OF TUBE WELL IRRIGA-
TION, by SM Patel & KV Patel, Published
by Indian Institute of Management, Ahmedabad
Pages 100, Price Rs 8.00.

COMPUTER FOR ALIL BASIC FORTRAN
PROGRAMMING, by LL Bhirud, Published
by Somaiya Publications, Bombay, Pages 80.
Price Rs 5.00.

The book covers fundamentals of Basic
Fortran, a programming language that can be
used by students, engineers and scientists who
without having to concern themselves much with
the computer where their programme shalf ulti-
mately run, and without any knowledge of the
machine language of the computer, can avail
of the computer facilities for solving their
scientific and mathematical problems.

The main merit of this book is that it specially
addresses the Indian environment and discusses
Fortran programming for computers in use in
India. Also, this book is well-explained and is
reasonably priced. Examples given, however,
are too simple and may find only limited
practical application as such. A couple of

The Faculty for Managerent in Agriculture
and Co-operatives of the Indian Institute of
Management, Ahmedabad, under whose auspices
this research project has been taken up by the
authors needs a word of praise for the encour-
agement they have been giving for conducting
studies in agricuttural management. The need
for such management-oriented studies based
on scientific analysis cannot be over-emphasised.

Avatlability of the right and acceptable type
of irrigational facilities is crucial for agricultural
productivity. Their mere availability is just not
enough. Conditioned by natural factors, the
extent. nature and methods of availing and wutili-
sing irrigational facilities are net uniform all
over India. As a single important source of
minor irrigation. wells assume the predominent
role. In this category, tube-well irrigation has
its own characteristics—its cconomics, invest-
ment pattern and cost structure; its performance
and acceptability. The authors have probed into
all  these aspects. Their’s is the managerial
approach to the subject, that is the one of most
optimum utilisation of resources—a viewpoint
which cannot afford to ignore, infer afia, the
behavioural aspects of the consumer. In this
context, it should be interesting to examine the
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authors’ finding that small farmers who used
water from State tube wells were worse off as
compared to owners of tube wells. Cheapness
of water led to its non-judicious utilisation;
uncertainty about its availability undermined
the very objective of their existence.

The report has been neatly divided into six
chapters. After discussing the problem and
scope of the study in the first chapter the authors
have discussed In detail the characteristics of
sample farmers, their behaviour in respect
to the lift irrigation equipment, the investment
pattern and cost analysis, lift irrigation and
farm business. In the last chapter their findings
and recommendations have been very well
summarised.

The report establishes that the acceptance of
technological changes and adaptation to new
levels of farm technology is different with
different categories of farmers. Social circum-
stances educational standards and economic
resources influence the levels of technology
adopted by them. There is also a significant
relationship between the educated farmers and
higher levels of technology.

Realising that technological changes cannot
be introduced fron the top, and to be successful,
should be acceptable to the farmer, the authors
have taken pains to analyse the behavioural
aspects of the consumer in the lift irrigation
machinery market. It is sigiificant to note that,
motivated by cconomicconsiderations, the sample
farmers have been more influenced by non-
official agencies in selecting the irrigation equip-
ment. Governmental agencies are relied upon
more for credit facilities, The farmers somehow
had the feeling that the opinions of Government
agencies on equipment are not worth depending
upon. They are feared to be prejudiced.

These findings and those brought out by
study of the investment pattern and cost analysis
of different sources of lift irrigation underscore
the need for functional literacy. The authors
found that the farmer does not have good
knowledge about the market or the producl,
e.g., which type of motor starter he should buy,
he does not know generally. On the other
hand, there also scems to be a need for a {resh
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approach to tackling of this problem of tube-
well irrigation by the Government. Establish-
ment of state tube wells indiscriminately may
not be ihe solution. Probably what is required
is a marketing viewpoint—the chief aim being
customer creating value satisfaction—a philo-
sophy based on scientific analysis of need,
costs, input-output relationships, Scientific
management scems to be the only way to
achieve better and increasing productivity in
the field of tube well irrigation.

—GR KHaAnNA
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The following technical publications of the
Astan Productivity Organisation, Tokyo, have
been received:

1. Guide to Quality Control Circle Activi-

ties

Managing the Japanese Factory

Technological Survey of Small Industry

in Japan

Export Inspection Systems in Five Asian

Countries

New Developments

nology

The Construction Base and Payment

Base in Equipment Investments

Industrial Standardization in Japan

International Marketing of an Oriental

Product

9.  Summary of Agricultural White Paper
of Japan for 1969

10. Industrial Relations and Productivity
in Japan.

m Plating Tech-

o @ B

o0 ~1

These publications are available in India
from Mjs JAICO Publishing House, 121 Agra
Building, 125 Mahatma Gandhi Road,
Bombay-!1. =

History of the Russian Nop-Marxian Sacial
Economic Thought: by Dr. Boris Ischboldin,
Published by New Book Society of India, Post
Box No. 230, New Deilhi, Pages 328, Price
Rs 30/~ (§ 7.00 or Sh. 50/-}.
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Registsred Office : Kundara (Kerala)
Works at : Kundara ¢ Hirakud e Hyderabad ¢« Mannar

@ THE ALUMINIOM INDUSTRIES LIMITED

easlerns MA




626

Go
places

Indian Airlines

fg# itisa @[uss @um“er

INSIST ON

PALIWAL

THEY ARE :

MACHINE-MADE

DURABLE

AVAILABLE IN ATTRACTIVE DESIGNS,
PLAIN & DECORATED (Screen-printing
process) AND

CAN BE EMBOSSED WITH YOUR
‘MONOGRAMS’

MANUFACTURERS :

PALIWAL GLASS WORKS

SHIKOHABAD (U.P.)
Gram : PALIWAL Phones : Fey : 4
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RKURATI PULLIRH & SONS
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Trayons
Trayophane
protects

while

it attracts

Whatever your packaging need,

Write for sample folder.
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DURABILITY! RELIABILITY!! DEPENDABILITY!!!

WIPLAM’ . UNIMPREGNATED LAMINATED DENSIFIED WOOD FOR TRANSFORMER
APPLICATIONS

"WIPCOM’ . WOOD BASED PLASTIC LAMINATES FOR HIGH VOLTAGE APPLICATIONS

‘WIPROC’ . WOOD BASED LAMINATED PLASTIC FOR PRESS FORMING TOOLS

‘WIPWQOD* .. LAMINATED DENSIFIED WOOD FOR TEXTILE APPLICATIONS

"WIPCHEM' . WOOD BASED PLASTIC LAMINATES FOR APPLICATION IN CHEMICAL
INDUSTRIES )

“WIPCHEK’  IMPREGNATED DENSIFIED WOOD LAMINATE WITH CHEQUERED SURFACE
FOR FLOORING

WIPBEAR’ _ WOOD BASED PLASTIC LAMINATE FOR APPLICATION IN ROLL NECK
BEARINGS

“WESTON BOARD' .. HARDBOARDS OF ALL VARIETIES

‘WESTINDPLY’ . PLYWOODS, FLUSH DOORS, BLOCK BOARDS ETC.

Manufactured by
THE WESTERN INDIA PLYWOODS LIMITED
Under Highly Qualified Technical Supervision, with Selected Raw Materizls
in Most Modern Plant
For Further details please contact

THE WESTERN INDIA PLYWOODS LTBD.
BALIAPATAM, DIST. CANNANORE (KERALA STATE)
'‘Phone : 36, 52, 74, 94 & 95 'Grams : <PLYWOODS"”
IMPORT SUBSTITUTION 1S OUR CREED
WE ALSO EXPORT MATERIALS AND TECHNICAL KNOW-HOW

LOK UD YOG
( PUBLIC ENTERPRISE )
(A Monthly in English)

For authentic information on the public sector enterprises.

Includes articles by Chief Executives, eminent management experts, economists on problems of Public Enter-
prises management, economic and industrial development,

Special features in racent issues :
Management Information Systems, Industrial Relations, Techniques of Financial Management,
Appraisal System.

Regular Features :
PROJECT REVIEW : EMNTERPRISES ROUND-UP = PUBLIC SECTOR N  PARLIAMENT
PUBLIC SECTOR ABROAD :: BOOK REVIEWS :: RESEARCH & DEVELOPMENT :: STATISTICS.

Single Copy Rs. 3
Annual Rs. 30

Payment : Crossed Cheque | Demand Draft / Postal Orders in favour of <DEPUTY SECRETARY {Coord.),
Bureau of Public Enterprises, Ministry of Finance”.

Send your remittance to : ASSISTANT DIRECTOR,
Bureau of Public Enterprises, (information and Research Division},
Ministry of finance, *F' Wing,
Nirman Bhavan, New Delhi-tl.
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THE INDIAN JOURNAL OF PUBLIC ADMINISTRATION
Official Organ
of
THE INDIAN INSTITUTE OF PUBLIC ADMINISTRATION
{(Published quarterly, since 1955)

SUBSCRIPTION : Annual i Rs. 16 or £2.55, or US. § 6.00
Single Copy : Rs. 5.00 or I5s, or US. § 2.00

The Institute brings out research-based publications, on various aspects of public
administration,

Recent Publications : Rs.
Panchayati Ra] Administration by Igbal Narain and others ee 25,00
Citizen and the Municipal Bureaucracy by V. Jagannadham and N.S. Bakshi 10.00
Property Tax Administration by V. Jagannadham and N.S. Bakshi .. 14.00
Recent Trends and Developments in Public Administration (Spemal Issue

of UPA, Vol. XVII, No. 3) s s ... 10.00
Deputy Commissioner in Punjab by Sudesh Kumar Sharma .. .. 30.00
State Machinery for Municipal Supervision: Proceedings of the Seminar

(May 7-8, 1970) . V. . .. .. 6.00
The Budget as an Instrument of Administrative Eff:mency by Prof. Gunnar

Heckscher . .- . . .. 6.00
Federal Finance in a Developing Economy by Lady Ursula Hicks .. 3.0

Forthcoming Publication :
Advisory Committees in the Central Government by S. R. Maheshwari

For information about Membership of the Institute, list of publications and
subscriptions to journals, please write to :

The Registrar
Indian Institute of Public Administration
Indraprastha Estate
New Delhi-1
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