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NATIONAL PRODUCTIVITY COUNCIL

The National Productivity Council is an autsnomous organisation
registered as a Society. Representatives of Government, employers, workers
and various other interests participate in its working. Established in 1958, the
Council conducts its activities in collaboration with institutions and organisations
interested in the Productivity drive. Local Productivity Councils have been and
are being established in industrial centres.

The purpose of NPC is to stimulate productivity consciousness in the
country and to provide services with a view to maximising the utilisation of
available resources of men, machines, materials and power; to wage war
against waste; to help secure for the pecple of the country a better and higher
standord of living. To this end, NPC collects and disseminates information
about techniques and procedures of productivity. In collaboration with Local
Prodyctivity Councils and various institutions and organisations it orgenises and
conducts ti;oining programmes for varicus levels of management in the subjects
of productivity. It has also organised an Advisory Service for industries to
facilitate the introduction of productivity techniques.

NPC publications include pamphlets, leaflets and Reports of Productivity
Teams. NPC utilises audio-visual media of films, radio and exhibitions for pro-
pagating the concept and techniques of productivity. Through these media,
NPC seeks to carry the message of preductivity end to create the appropriate
climate for increasing national productivity. This Journal is an effort in the
same direction.
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The Journal bears a nominal price of Rs. 1.50 per issue and is available
at all NPC offices. Annual subscription (Rs. 9.00 to be sent by cheque in
favour of National Productivity Council, New Delhi} is inclusive of postage !

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

All material in the Journal may ke freely quoted or reprinted, but
acknowledgement is requested, together with a copy of the publication
containing the quotation or reprint.
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“...While we think of the fargets of investment and produc-
tion, we should also think of human character without which
we cannot even dream of success for our Plans ...We often
hear that such and such a thing has failed. The machine was
all right, the equipment was all right, everything that could be
done was done all right, yet it failed because of human failure.
What we should do is to attach the same importance to the
human side that we attach to the material side of things. ..

Looking ot the country’s economic problems one is struck
by wastage all round. If this could be stopped, there would be

i

tremendous progress. ...
LR TR S T T Rajendra Prasad

woatt L Indio would not be able to achieve all round progress
unless she built up the proper industrial base by adopting recent
developments in the fields of science and technology . ..

| request you to forget all differences and think of nothing
but crossing the river and reaching the other shore. ...

Jawaharlal Nehru

" ... we must be sfrong in the source of all our armament—
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our productivity . .,

Dwight D. Eisenhower



Trends in Industrial Productivity

Y its Charter, NPC is charged with the function of creating conditions
favourable to the evolution and application of productivity techniques
in the fleld of industry. NPC of course is only two years old but in course
of time the evaluation of NPC work will itself necessitate the measure-
ment of industrial preductivity and a critical analysis of its constituent
factors. Also because of the peculiar nature of its function, the NPC and
those associated with it are frequently asked questions as to the trends
in industrial productivity. Otherwise too, there is a paramount public
interest in the subject as determining the level at which the people will
live and work; also in view of the scarcity of resources, in physical and
organisational terms. By next year we shall have completed a whole de-
cade of economic planning; hence an answer as to the trend in industrial
productivity will be called for.

Living, as we do, in an atmosphere of public eriticism, the question
itself as to the trend in industrial productivity conceals a suspicion that
either in the economy as a whole or in certain of its important 'sectibhs,
productivity has gone down. While a complete answer will naturally
depend upon the availability and refinement of a large mass of statistical
data, some sort of a clear answer can surely be hazarded on the hasis of
available statistics: that with all the limitations under which the Indian

economy works, there has been, very obviously, a massive inerease in
industrial productivity.

This answer need not await any detailed analysis of the concept
and measurement of productivity on which, however, we propose to pub-
lish a series of articles in the coming issues of the Journal. Philosophical
and conceptual eclarity is essential in this field, as elsewhere, but it will
come only as a result of decades of continuous intellectual fermentation.
In the meanwhile, the country calls for what it badly needs—the maximum
utilisation of its resources with a view to guarantee the security of the
country and some sizeable improvement in the standards of living. There
are very obvious facts to show that a move in the direction is taking place.

Even without waiting for refined, detailed statistics, it is easy to
make out a prima facie case for a substantial increase in industrial produc-
tivity. The very fact that Per capita consumer expenditure at constant
(1952-53) prices increased by 9 per cent during the First Plan period,
despite a large increase of population during the period, is a broad index
of the higher productivity of the economic system. Simultaneously, we
were able to increase investment from 4.9¢% in 1950-51 to 7.3% in 1955.56.
Taking the whole decade, covered by the two Five Year Plans, 1950-51 to

1960-6'1,' the following statisties of rational income, investment, savings
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and consumption are a sure index of substantial increases in productivity.
It has to be remembered that all these monetary figures are at constant
prices, so that they reflect real increase in productivity.

Figures in million rupees
at 1952-53 prices

1950.51 19535-36 1960-61
National Income i - ava 91,100 108,000 134,800
Net Irvestment v .- . 4,480 7,900 14,400
Net inflow of foreign resources - - —70 +340 41,300
Net domestic savings .. . .. 4,550 7,560 13,100
Consumption expenditure s i 86,550 100,440 121,700
Investment as percentage of national income .. 4.5 7.3 10.6
Domestic savings as percentage of national income 5.0 7.0 9.7

It is true that these statistics are in the nature of estimates but they
do decisively reflect the order of magnitudes involved, and since massive
increases in industrial output have taken place in this period, they again
do decisively reflect the upward tempo of the industrial system.

Popularly, industrial productivity is thought of in terms of popula-
tion, employment and output. FEven taking it this way, an increase in
industrial productivity is an easily provable proposition. At the time of
writing, our population is around 405 million. The census record for 1951
is 357 million; that is to say, an increase of around 13% has taken place
in population between 1951 and 1960. In about the same period, the level
of industrial output has gone up 53%, taking the latest available index of
industrial production (1951=100) for July 1859. In about the same period
employment in registered factories has gone up from 2.5 to around 3.4
millicn, that is, an increase of 36¢:. Against the background of these
statistics, the proposition that there has been any decline in industrial
preductivity can be just ruled out of court. It can, of course, be a matter
of argument as to how far the 507 increase in industrial output in the
last decade is accountable by increased employment, higher labour effi-
ciency, increase in industrial investment, and above all the adoption of
productivity technigques.

In many significant sections of the industrial structure, the increases
in output are in fact so large as to alter very significantly the whole
scale of the economy. While employment in the coal industry has gone
up by just 10,000 between December 1831 to July 1958—an increase of
only 3 per cent—coal production has gone up from 34 million in 1951
to a current rate of annual output of around 43 million tons—an increase
of 32%. This is, of course, a very crude measure of industrial productivity,
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but not even the most refined statistical methods would take away from
the substance of the increase. Corresponding, if not larger increases,
have taken place practically throughout the whole of the mining industry,
which is the basis of the new industrial development,

In cotton textiles—another major industry of this country—while
empleyment since 1951 has gone up by some 55,000 or less than 8%, out-
put has risen by nearly 12¢; and it has been for a variety of reasons, one
of cur depressed industries in the post-war period. What probably is
more significant is that in both these major industries—coal mining and
cotton textiles—not much investment has taken place, except probably in
the public sector of the coal industry in recent years.

Hence, it would be a valid generalisation (except for new industries)
to take the output increases as broadly, though not statistically, indicative
of the increases in productivity that have taken place during the period.
The following table gives the statistical increase in output from 1951 to

the latest available period, that is round about the third quarter of last
year:

Percentage increase in output
1951 to August 1959 or thereabout
Coal mining .. - 31.2  Sheet Glass

- 5 3 579.6
Iron ore .. e 5 99.8  Cement .. s e 103.8
Sugar o . are 75.5 Ceramics .. - 5§ 151.3

(1958)
Iron and Stecl 5% . 68.5

Tea .. - wr 107.3
Non-ferrous metals .. s 120.0

Tobacco manufactures . 43.1
Screws - s e 1098.3

Cotton textiles .. s 11.3
Razor blades .. .. 20009

Jute textiles o - 24,2
Diesel engines i . 255.6
Leather footwear .. o 45.7 (1958)
Rubber manufactures .. . 106.8  Power-driven pumps .. e 91.2
Sulphuric acid - o 135.7  Sewing machines s % 530.5
Caustic soda ;s .. 331.2  Machine tools .. i 694.8
{1958)

Chlorine liquid - s 359.9
Electric motars - 35 323.5

Superphosphates .. .. 254.0
Radio recetvers .. .. 158.6

Ammonium sulphate . . o 651.4
Automobiles .. a5 90.0

Matches .. » .. 30.3
Bicycles .. - 5% 788.1

Soap .. - s 58,1
Electricity generated .. i 154. 4

Rayon . ‘i # 684.7




The last item, namely, the generation of electricity brings us to the
most signficant point in this analysis regarding industrial productivity.
It is a well-known axiom that power is the basis of the modern economy.
Reference has already been made to the increase in output of coal from
34 to 45 million tons during the decade that is about to end. In electric
power, our installed capacity in million KWs was 1.4 million at the time
of Independence. It rose to 1.8 millicn at the beginning of the first Plan,
3.4 million at the end of the Plan and is likely to rise to 7 million KWs
by the end of the Second Plan, that is the beginning of next year, Com-
paring, therefore, our economic position as at the beginning of Indepen-
dence to what it is now or is going to be within a year, our productive
capaeity in terms of electric power has risen five times, In the beginning
of Soviet economic development, socialism was equated with electricity,
for it was then thought that the productivity of the economy was depen-
dent upon electric power and the realisation of a socialist state would he
frustrated without a substantial increase in industrial productivity. Hence
the theory.

Increase in the installed capacity of electiric power brings us to the
crucial question of investment. Investment statistics are either not com-
prehensively available or are not statistically very reliable. It has been
said that a very large part of the investment during the First Five Year
Plan was not so much in additional plant capacity as in the holding of
stocks. In the Second Five Year Plan, there has been in all probability
a large investment in plant capacity, both in the private and the public
sectors, as evidenced from the statistics of imports of machinery and of
heavy goods. Substantial increases have particularly taken place in the
public sector enterprises, of which investment in steel has been the largest,

Such increases in investment enlarge very significantly the produc-
tive capacity of the entire economy. In fact, that is the whele theory of
nublic investment, particularly in steel, electric power and transport—
what is known as the infra structure of the economy.

The increase in investment, however, is not only confined to the
public sector. Statistics of installed capacity show that private entrepre-
neurs have effected substantial increases in investment in many lines.
The table on page 5 is only illustrative of the large expansion that has
taken place in many lines of industrial activity, As these installed capa-
cities are in most cases in excess — in some caseg, far in excess of current
Ievels of output — it would be possible fo increase output without further
investment.

Investment, however, is not the only material factor. More essen-
tial in the Indian coniext is that the people in charge of affairs in this
country should grasp the Fundamentals of Produectivity. In this con-
nection we would like to draw attention to the article that follows,
coming as it does from an economist of internmational repute. It
is worthwhile summarising here the main points in Dr. Lokanathan’s
thesis: “........ no social system can work without the willing co-
operaticn of the working-class...... the most powerful techniques are
those which in the first instance grip the minds and hearts of
the men and women wha work the industrial system. On the other
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INSTALLED CAPACITY
In terms of monthly average output
(a) Figures rounded to thousand

(&) Tons, unless otherwise mentivned

1951 Latest available  Percentage
(August 1959 fnireass
ar thereabout)

Vegetable oil products 27 37 37
(Vanaspati}

Western type footwear 39+ 557 4
(pain)

Plywood 13 20 54
{million gq. [t.}

Paper 11 27 145

Sulphuric acid 17 30 78

Soda ash 5 9 80

Superphosphates 15 28 87

Matches 59 74 25
(cases)

Soap 16 21 31

Sheet Glass 2 9 350
(million sq, ft.)

Cement 296 659 123

Machine Screws 28 135 482

Electric motors 13 28 115
(horse power)

Electric [amps 2 4 100
(mallion)

Domestc refrigerators 300 633 111
{number)

Complete cycles 10 88 780

Railway Wagons 1413 1688 19
(number) (1935)

Pawer alcohol 826 1266 53
(bulk gallons)




hand...... no system — economic or political — can possibly work with-
out responsibility being cenired in some person or body of persons who
must on pain of punishment deliver the goods...... a more productive
orientation of the economy requires a positive and, of course, an egali-
tarian philosophy...... productivity or any other social end cannct be
achieved by legal means....., no Code of Efficiency or Discipline or Wel-
fare will work, unless the people involved mean business...... it is the
general adoption of productivity techniques in the small affairs of life —
and not courts of law —that can bring us the full fruits of the Consti-
tution. ..... we shall succeed in our productivity drive only to the extent
that we make life tolerable, if not comfortable, for the small man......

This thesis has been carried forward by Sri B N Datar in an another
article in this issue on Labour-Management Cooperation. Sri Datar
refers to the revolution not only in the technological aspects of industry
but also in the sphere of human relations. His conclusion is significant:
“...lt is a mistake to assume that the productivity method calls only for
increased capital investment by the employer or greater efforts on the
part of the worker. In fact it aims at increasing efficiency through a
number of ways such as checking wastage, avoiding fatigue and monctony
and in the process, securing greater job satisfaction.” He calls for a policy
which would provide “reasonable opportunities for worker participation
in management thus ensuring that the interests of both employers and
workers are merged with the interests of the undertaking itself and of
the community”,

To ignore, however, the technical aspects of modern industrial deve-
lecpment would be to play Hamlet without the Prince of Denmark. To
emphasise this aspect of industrial productivity, Professor R F Bruckart
of TCM has at our request written a piece of expertise on How to Intro-
duce an Industrial Engineering Department in Manufacturing Concerns,
with particular reference to the conditions that obtain in this country. At
& more technical level, we have given an exhaustive article on Time and
Motion Study, prepared by the Methods Sludy Department of Hindustan
Lever to which we are greatly obliged. Our industrialists would greatly
benefit by a study of this character. At the end of this Journal, an NPC
expert has generalised on the basis of his personal experience and training,
as to how to make an industrial office a model of productivity in the modern
economic sense.

As shown earlier, this country has achieved a good deal by way of
enhanced industrial productivity in the historic decade that is about to
end. The Third Five Year Plan, now in process of gestation, can push
forward this trend in Industrial Productivity, if we are able to rationalise
our thinking and “action accordingly.”



Fundamentals

of Productivity

P S LoraNaTHAN®

THE Editor of Publications of NPC

has for the past several monthg
pressed on me, as Chairman of the Gov-
erning Body of NPC, to state the offi-
cial position, somewhat authoritatively,
regarding the Fundamentals of Pro-
ductivity, so that the Productivity
Movement could be rapidly canalised
along right lines. I do not know, if an
official statement of Categorical Imper-

tivity techniques are those which in the
first instance grip the minds and hearts
of men and women who work the in-
dustrial system.

On the other hand, I do not know,
nor can I conceive of any system, rang-
ing from the purest laissez faire fo
communism of the reddest red, in which
management can divest itself of the

atives would be of much use, for the _Fight of decision-making. No system,

Produectivity Movement has to find its
own bearings, largely through the au-
tonomous working of social forces, aid-
ed by the devotion and technical com-
petence of the productivity experts,
both within and outside the NPC. 1
particularly want to emphasize “the
outside,” for it cannot be called a
national movement, uniess the NPC is
able to carry along with itself the vast
body of industrialists, managers and
workers — carry them forward, as in a
current, in which they enjoy the going
forward.

On one thing, I can be absolutely
unequivocal, both officially as Chair-
man, and also as an humble social
scientist, who has for several decades
watched the development of social
forces, with concern and interest. There
is no question of ideology involved, but
it is a fact, which has to be accepted,
whether we like it or not, that no social
system can work without the willing
co-gperation of the working class.

* For the Productivity Movement, this /

is a Must.

* Director General, National Council of
Applied Economic Research, New Delhi.

The most powerful produc- !

economic or political, can possibly work
without responsibility being centred in
some person or body of persons who
must on pain of punishment deliver the
goods. That, in fact, is true, not only
with regard to private enterprise, but
is equally applicable to the public
sector, The totalitarian systems in
communist countries apply the princi-
ple, in fact, somewhat more rigorously.
Both Government and Labour must
therefore unreservedly accept the right
of Management to take decisions. That,
of course, goes alongside the Manage-
ment, bearing all the consequences of
decision-making. In fact, what we need
is a change in the basic social philosophy
and the whole complex of attitudes that
Ev along with it. What is really needed is
- a system, based on mutuality of rights
and obligations, of responsibility in
proportion to authority, exercised in an
atmosphere of general friendliness.
Unless for at least a decade or sp, the
. people of this country, of whatever class
or caste—be they top industrialists,
- chief ministers, janitors or Jacks — act
; and feel as comrades in a common
i task, no amount of mere economic plan-
y ning will save a situation, which by all
\l\sgandards of judgment is full of poten-

e vt Mg etk i,
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tialities for evil. Potentialities are,
however, potentialities, which we have
the will to shape, unless we are victims
of Marxian or some other form of de-
terminism. A more productive orient-
ation of the economy requires a posi-
tive, and, of course, an egalitarian
philosophy.

In fact, the Fundamentals of Pro-
ductivity are embedded in our Consti-
tution itself —a document which jwill
play in the economic resurgence of A,
a part, as historically important as that
of the American Declaration of Inde-
I -em.--not . refering to the
Fundamental Rights, which are enforce-
able in courts of law. Productivity or
any other social end cannot be achiev-
ed by legal means. No Code of Effici-
ency or Discipline or Welfare will work,
unless the people involved mean busi-
ness. Productivity cannot be achieved
without a business-like attitude to the
tasks of life.

A business-like attitude does not ex-
clude the humanities. It does not
negate a generous attitude to life. It
is the universal experience of all bosses
that the most generous of them get the
moest generous response from the men,
associated with them. A business-like
attitude is not born of sadism, authori-
tarianism and the like. It is born out
of a conviction that the most effective
humanism must be broad-based on the
facts of life.

Even the Constitution te—swhieh-3
kave referred, makes several good
things for labour, conditional on the pro-
ductivity of the economy, which in faet
is specifically stated as the limiting
factor to the achievement of these good
things. Article 41 of the Directive Prin-
ciples of State Policy reads as under:
“The State shall, within the limits of
its economic capacity and development,
make effective provision for securing
the right to work, to education and to
public assistance in cases of unemploy-
ment, old age, sickness and dis-

ablement.” Even the relief of “un-
deserved want” is made condition-
al on “economic capacity and deve-
lopment.” It is the realisation of this
truth—and not the idealism of the Left
or the Right—that will help in the shap-
ing of rational social policies.

It is precisely because of this that
the founders of our Constitution made
these Directive Principles of State
Policy, non-justiciable; for it is the gene-
ral adoption of productivity techniques
in the small affairs of life—and no court
of law—that can bring us the full fruits
of the Censtitution.

Yet it must be said that these Direc-
tive Frinciples constitute the essential
framework of social policy within which
alone a really productive economy be-
comes a practical proposition.

The Constitution directs the State
to adopt policies with a view to secure
the following ends: “that the citizens...
have the right to an adequate means
of livelihood ... that the operation of
the economic system does not result in
the concentration of wealth and means
of production to the common detriment
...The State shall make provision for
securing just and humane conditions of
work and for material relief....The
State shall endeavour by suitable legis-
lation or economic organisation or in
any other way, to all workers, agricul-
tural, industrial or otherwise, work, a
living wage, conditions of work ensur-
ing a decent standard of life ond full
enjoyment of leisure, and social and
cultural opportunities... .t

We have so far been discussing Fun-
damentals — the Fundamentals of Pro-
ductivity. The most important Funda-
mental, however, lies in doing a
multitude of small things, with grace
and dignity. It was Alfred Marshall, the
great economist, who said that he con-
sidered British Factory Legislation as
a disgrace to British industry; for in his

1 Italics mine,
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opinion the employers themselves should
have come forward to give their work-
ers the small things that the law had
ta enforce. It is a historical fact that the
very elementary precautions for ensur-
ing safety of human life in mines and
factories had to be enforced by law.
India has just embarked on the road to
economic development and social re-
construction. If we have also to en-
force by law the many small things
that human beings require for fairly
tolerable standards of working and
living — such as comfortable sitting and
lighting arrangements, medical and
housing facilities and the like—the
sheer enforcement of such regulations
over an area cantinental size and a
population of £00 million — the
very maxing and enforcement of regu-
lations will mean an unproductive wast-
age of resources. The really major
failure in the productivity drive has to
be looked for in the doing of small
things —the observance of small cour-
tesles which give men a feeling that
they are men. The big things — the big
plants, the know-how of big machines—
will come as a matter of course, at the
rate that we can absorb them; but we
shall succeed in our productivity drive
only to the extent that we make iife
tolerable, if not comfortable, for the
small man,

Another - Fundamental j{btU""oc"i'ric:h -+
wteeh importa is based en the prin-

~, OIpis that a commiunity or an individual

%

yean” grow only from within. We have

S
%\;sfor too long looked out, a bit tco much,

to foreign sources of inspiration and aid.
These are necessary — but marginally.
A community or an individual who
comes to live mainly on external assist-
ance, is only beginning its or his process
of decadenceXProductivity is life; it is
not decay. That is why, as Chairman of
NPC, T attach a lot more importance to
in-country teams than to the six-week
foreign tours of men, who have to hurry
from point to point with little chance of
gathering knowledge. On the other

,L;Wh,ea;,p_ have, due to undue publicity, created a

2raiiy hw.&.?/f.u\r oo, g b
hand, workers, managers, small industri-
alists going from plant to plant within
the country, are in a position to absorb
the developing productivity techniques.
The whole sveial miliew is one which is
intimate to the people who go round.
Of course, it is much cheaper per unit
of touring programme but we have to
pay for if. It dees not come free from
abroad. YIn an ultimate sense, every-
thing has to be paid for by the indivi-
duals or communities bonefiting from .
it. The sooner we cease to believe in s
free gifts, the better would it be for the /
social growth of India & L

Tae-tast Fundamental that EAwduld
like to emphasise is research.*Think-
ing closely and deeply, any social
analyst would come to the conelusion
that the basis of the iremendous tech-
nological advance of the West, includ-
ing the Soviet Union, is research. If the
resources that are at present going into
politics and publicity were even to be
fractionally devoted to research, the
growth rafe of the social economy would
multiply infinitely. The productivity
movement in India must switch on
rapidly, for reasons of sheer survival,
to research in the economic and tech-
nological aspects of produetivity. In
fact, research alone will enable us to
deliver the goods; otherwise we shall

demand for productivity techniques
without being in z position to meet the
demand. AThat really is the position as
it has emerged as a result of the effort
we have made in the NPC for the lag
twg/years, since its inception.

And this research must begin in
spirit of humility., Productivity ex
perts need to go out into the field an
work on the spot among the workerd,
the managers, and small industrialist
to know what their problems are, t
study their good points and their Iimith
ations, and to evolve workable technil-
ques that would transform the indud-
trial environment at its most criticall

b bt Torzes,




Labour-Management Co-operation

B N Darar*®

INCE the turn of the century, the in-
dustrial scere has gone through a
compiete change. The revolulion in
industry, however, exiends not only to
the technelogical aspects but a'so to the
sphere of human relations. There was
a lime whnen the emplover tended to
trear the worker almost on par with the
raw materizls used in the industrial
process, Today, however, significant
chenzes have been recorded in the sta-
tus ol the worker. Labour is no lenger
considered a mere inanimale commodity
ut is given the rights and responsibi-
litiez of a human individual. The com-
munity now accepts the employer and
the worker as partners in  production.
The credit for securing this change in
attitude must be shared between the
pioneering efforts of progressive em-
plovers and enlightened trade unienists,
on the one hand, and the official policies
of Government directed towards secu-
ring the well-being of the worker, on
the other.

But in spite of these basic changes
in the aspeets of technology and human
relations, the objectives of industry
continue to be exactly the same. Indus-
trv is organised to produce the maxi-
mum cutput. Industrial unrest tends
to affect this production. Thus it is evi-
dent that human problemis have come
to be woven into the overall process of
broduction.

]

There are two recognised wavs of

Advizer. Al'niztry of Labour and Employ-
mr=t. and Chief. Lahour and Emp'nvment
Divisien. Planning Commission, Goavern-
ment of India. :
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increasing preduction: one consists of
investing more resources in prsduction,
the other of producing more from the
seme amoeunt of resources. The latter
nas been deseribed as the productivity
method and it assumes special signifi-
cance in the context of strictly limited
resources.

It is a mistake to assume that the
productivity method calls only for in-
creased capital inveztment by the em-
plover or greater efforts on the part of
the worker. In effect, it aims at in-
creasing efficlency through a number
of ways, such as checliing wastage,
avoiding fatigue and monotony and, in
the process, securing grealer job satis-
faction.

The need for increasing productivity
carmot be overemphasized in the context
of the highly competitive character of
international markets, What iz true
of the international market is equally
{rue in the case of the demestic market,
An increase in productivity would make
available to the consumer a larger
number of better quality goods zt lower
prices. At the same time. this would
result in increasing industrial employ-
ment and the worker would get the
henefit of higher wages and better work-
ing and living conditions.

Thus, it will be seen that producti-
vity can be secured through efficient
organisation and wuse of existing re-
gources and the application of improv-
ed techniques. But if these efforts are
to succeed, it is vital that thev receive
the whole-hearted cooperation of all
persons engaged in industry, including



the workers and their representative
frade unions.

Offer of higher wages usually serves
to encourage labour to greater efforts,
but only up to a point. The urge to
improve one’s performance must essen-
tially come from within and must take
into account such factors as enthusiasm,
Initiative and a sense of loyalty. In
fact, a productivity drive is primarily
directed towards developing the willing
cooperation of management and labour
in a commeon enterprise.

But gaining the confidence of the
worker is no easy task. This can only
be done if the worker is given his right-
ful place in industry. Industry is a
joint endeavour and the various parties
who contribute to its functioning can
be described as partners. The employer
organises and plans. The worker con-
tributes his labour and skill in the exe-
cution of these plans. The consumer is
the unseen but ultimate partner in in-
dustry. The partnership principle can
take many forms. In essence it is a
sincere recognition of the rights and
responsibilities of the concerned parties
and it provides for the widest possible
consultation between employers and
workers and. in some cases, of consu-
mers, as well. These principles have
come to be generally accepted.

It has often been asked as to whether
there is anv real basis for labour-man-
agement cooperation. The answer is
very definitely, yes. Both workers and
employers are interested in securing
greater production; they only differ in
the matter of sharing the product.
Both parties have increasingly begun to
realise that they can only share as
much as they produce. Therefore, it is
in their own interest to increase the
total size of the cake. As to the gues-
tion of sharing, the interests of labour
and management can never be expected
to be completely identical. They can,
however, develop certain healthy and
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cooperative attitudes in arriving at a
mutually acceptable solution. What is
needed most of all from both parties is
the willingness to cooperate in achiev-
ing mutual goals.

Most conflicts can be resolved if the
employer and the worker can arrive at
a basis for mutual undersianding. It
seems an anhachronism for any pro-
gressive employer to continue to assert
that the interests of the workers are
safe in his hands. It would be more
realistic to agree 10 the workers setting
up their own uniong and even to assis-
ting these unions in securing a sound
and representative basis. Similarly, in
accepting the principle of seniority,
management can ensure that the cri-
teria of merit and efficiency are not to-
tally ignored. In recent vears, manage-
ment and labour have displaved - eor.
siderable ability in resolving the pro-
blems of un-employment that arise out
of technological improvements in in-
dustry.

It is possible to list a number of
goals of labour and management which
gseem incompatible but, in reality, serve
mutual interests. For example, while
the worker is eager to improve his sta-
tus in industry, the management are
keen on securing the economic interests
of the industrial undertaking. It is
necessary, however, for labour and
management to accept the separate func-
tions that they have to perform. It is
the function of the trade union to secure
the interests of the worker in terms of
improvements in wages, hours of worlg,
working and living conditions. For
both these objectives, industrial peace
is necessary; hence the need for labour-
management cooperation.

Labour-management cooperation i'J
net an entirely new concept. It hag
been initiated in a number of countrieq
and implemented under different forms,
These variations can be traced back tqg
differences in economic, technieal, 5o




cial, historical and psychological condi-
ticns. In some countries, the basis for
cooperaticn is completely voluntary; in
other countries, the right of workers to
participate in management has been
established by law, In some indusirial
units, the worker has only the right fo
advise; in others, he participates in de-
cision-making on certain items of work.
The differences extend to the structure
and compositicn of the machinery of
labour-management cooperation, the
range of subjecis hardled and the de-
grec of participation. The underlying
motiva for ecoperation, however, is the
same, viz,, to raise preductivity for the
benefit of all. The varicus efforts at
cooperation have met with different
degrees of success, depending upon a
number of factors, including the prevai-
ling climate of industrizl relations.

ipa

Joint consultation cannot be consider-
ed a new ccneept in India. Mahatma
(GGandhi gave a new angle to the concept
of partrership in industry. For him,
employers and workers were members
of the same family. He considered that
the rich should treat their wealth as
held in trust for the community. Exien-
ding the doctrine of trusteeship to in-
dustry, emplovers and workers are
required to crganize and run industry
for the beneflit of the community.

It was in the context of a socialist
scciety and the urgency for fulfilling the
cdevelopment targets that the Planning
Commission reiterated the need for
gsecuring greater association of workers
in management. 1In this regard the
Industrial Pelicy Resolution (April
1955) stated: “In a socialist democracy,
labour is a partner in the common task
of develcpment and should participate
in it with enthusiasm. Some laws gover-
ning indusirial relations have been
enacted and a broad common approach
has developed with the growing re-
cognition of the obligaticns of both
management and labour. There should
be jocint consultation, and workers and

technicians should, wherever possible,
e associated progressively in manage-
ment,”

Continuing  this trend, Planning
Commission in its repert on the Second
Five Year Plan recommended the set-
ting up of Councils of IManagemeni in
large industrisl establishments with re-
presentatives of management, techni-
cians and workers. Government also
sant an cxpert group to make a first-
hand study of European experience in
this field. The Study Group recom-
mended the setting up of Joint Coun-
cils, and, in accepiing their recommend-
ations, the Indian Labour Conference
(July 1857) considered that the experi-
ment should be initizted in 50 industri-
al units drawn on a wvoluntary basis
from the public and private sectors.

Early in 19538, a tripartite seminar
on labour-management co-operation was
organized by Government. Among
those attending the seminar were
workers and employers drawn from
urits that had agreed to set up Joint
Councils. The seminar chalked out the
constitution and functions of Joint
Monagement Councils and drafted a
model labour-mznagement agresment
for setting up such Joint Councils. The
model agreement provides that the
Joint Coureils should endeavour: (i)
to improve the working and living con-
ditiens of employees; (il) to improve
productivity; (iil) to encourage sugges-
tinns from empleyees; (iv) to assist in
the administration cof laws and agree-
ments; (v) to serve generally as an au-
thentic channel of communication bet-
ween management and employees; and
{(vi) to create in the employees a live
sensa of partieipation,

£
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The Councils are to be vested with
varving degrees of powers and responsi-
bilitirs. Broadly speaking, thev will be
responsible for all subjects which ex-
clusively affect the worker; they will
he consulted by management on sub-
jeets such as the administration of
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standing orders and the introduction of
new production technigues and also
will recelve intormation on the organi-
zation and running of the undertaking
and make suggestions for improvement.

Since the organization of the semi-
nar, a number ot units in the public and
private sectors have set up machinery
tor joint consultation. While most of
the units have followed the model sug-
gested at the seminar, others have fol-
lowed their own patterns. In some
units, the statutory works committees
have been reorganized and given the
wider functions of the Joint Councils.
In other units, the existing machinery
for joint consultation has been made
moere broad based. In the private see-
tor, the experiment is being tried
cut in units of the jute, textiies, tea,
cement, iron and steel industries, The
machinery employed is the Joint Coun-
¢il of Management working through
suh-committees for subjects such as pro-
ductivity, waste, stores consumption,
welfare and safety. In other cases,ins-
tead of a single Joint Council there are
separate Joint Comimittees for aspects
such as job evaluation, standards and
personnel relations,

All available experience with re-
gard to the working of labour-manage-
ment co-operation points to a signifi-
cant conclusion. It is that workers’ par-
ticipation is best secured in terms of
advisory functions rather than in de-
cision-making. It is advisory functions
that are proving popular and practical
and which hold out prospects for the
future. Participation in decision-mak-
ing is still an idealistic concept which
falls outside the realm of practical pos-
sibillity. The reasons are not far to
seek.

Participation in decision-making
pre-supposes a certain minimum grasp
of business economics, the ability and
willingness to consider matters from
the standpoint of the enterprise and to
function as its representatives. Un-
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fortunately, both these possibilities are
ruled out by the nature of the present-
day industrial community. Workers,
though they do display a good deal of
common sense and understanding, stiil
lack the necessary knowledge for effec-
tive participation in managerial deci-
sions.

For the unions, participation in
management raises a delicate problem
of dual loyalty. Trade unionism is built
up essentially on securing the workers'
interests. Unionists are none foo keen
to have their prestige and power whittled
down by engaging in a cc-operative en-
deavour with management, viz., allowing
weoerkers to sit on the Board of manage-
ment of industrial establishment, For
instance, in the United Kingdom, the
Trades Union Congress is against ac-
cepting any direct responsibility in
management and it is firmly against
the workers being represented on the
Management Beard,
ed industries, labour leaders have serv-
ed on the Board of Management only

in their individual capacity and not as !

representatives of the workers.

Industry represents an area of com-
mon endeavour wherein both employers
and workers have distinct roles to per-
form. It would be wrong to assume that
either party could arbitrarily undertake
the functions of the other. In the ulti-
mate analysis, management is the com-
petent authority to decide on manage-
ment issues; but this should not debar
management from listening to the views
of workers on various issues. In fact,
for improving industrial efficiency,
management must provide greater op-
portunities to workers for expressing
their views on the numerous tasks fac-
ing the enterprise. Workers cannot
make effective suggestions if they are
kept in the dark about the various fae-
tors affecting the running of the under-
taking. Regular supply of relevant in-
formation to workers thus bescomes a
vital element of joint consultation. Itis

In the nationalis- !

only by encouraging free interchange i
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of information and ideas that it will be
possible to overcome the distance which
too otten separates employers and work-
ers. Joint consuliation gives workers an
oppoertuntiy fo influence management
decisions and itself amounts to indirect
participation in decision-making. In
other words, joint consultation should
lay emphasis on advisory participation—
except in matters where the workers
can lock after their own interests
such as the administration of welfare
schemes, canteens, transport facilities
and safety measures,

No scheme of joint consultation can
succeed if it overlooks the trade unions
or encroaches upon their accepted func-
tions. It is, therefore, necessary to esta-
blish a sound relationship between the
Jeint Councils and the trade unions, be-
cause lack of support and suspicion on
the part of the unions would frustrate
all efforts at building up a sound struc-
ture of joint consultation. Issues which

, would come under collective bargaining

: procedure should be kept out of the pur-

| view of Joint Councils. It is preferable
that such a programme should be taken
up only in those undertakings that have
+a single, well-established and strong
trade uniomn,

| For joint consultation to be really
\eﬁective in large firms, it must start
at the primary level. Conditicns must
be created for consultative relationship
between the primary working group and
the foremen, chargehands etc. An im-
ortant cause for break-downs in joint
onsultaticn can be traced back to the
ttitude of middle management. Their
ttitude towards joint consultation is
ften characterised by a feeling that in
ome way it would impair their author-
ty. To overcome this resistance the top
anagement must institute a system of
anagerial consultation. In India,
riority must be given to preparing the
round and educating the workers and
he employers about their rights and
uties in joint consultation. The pro-

gramme of Workers’ Education recently
initiated by the Central Board of Work-
ers’ Education has been specially orient-
ed towards educating workers and union
officials for various labour-management
activities, including participation. The
unions have a major responsibility in
supplementing the efforts of Government
by expanding their own educational pro-
grammes for the benefit of their mem-
hers. In the same manner, enlightened
management can also help needy unions
to expand their educational activities,
without giving the workers any feeling
of interference.

More important, perhaps, than mana-
gement education is the subject of super-
visory training and the development of
a sound cadre of intermediate leader-
ship. There is a direct and significant
relationship between supervisory be-
haviour and workers’ morale. The super-
visor acts as the vital link between the
top management and the work force. His
selection and training are matters of
considerable importance, because it is
good supervision that can create in the
minds of workers a sense of participation
in the management of the undertaking.
In selecting supervisors, it should be re-
membered that it is not always the most
skilled worker in a group that makes
the best foreman. For the supervisor,
zhility to handle men is as important as
experience on the job. On selection, the
supervisor must be kept well-informed
about the policies of the undertaking
through the organisation of conferences
and the distribution of bulletins and
manuals. Training programmes and
conferences designed to develop better
management skill in the supervisor
should emphasise the handling of indus-
trial relations problems and concentrate
ofl improving human relations,

Education for participation is neces-
sary at all levels in order to make joint
consultation ‘in-built’, that is, it should
become a matter of habit in management
all along the line. In other words, not
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only the workers, but also technicians,
junior management and every group
that matters has to be taken into con-
fidence before decisions are reached. No
decision that the workers consider vital
sheould be reached without joint consui-
tation, even if such consultation amounts,
on geeasion, to nothing more than an in-
formal talk with the other party. Indus-
trial cersultation should be supperted
by supply cf information about the firm
and suggesticn schemes. While these
technigques have great value in large
undertakings, they would have limited
application in small units. At the same
time, small units can afford facilities for
more personal contacts as compared with
the impersonal way in which matters are
handled in larger units. Experience
suggests that the feeling of belonging
must slart in the work-place and may,
with advantage, extend upwards. The
lowest levels are the most important, be-
cause it is here that the effect on the in-
dividual is felt the most and because it is
on them that higher levels depend.

Sharing information or giving the
worker the necessary details is an im-
portant aspect of joint consultation,
However, sinee we have not vel reached
the point in industrial democracy where
everyihing, including the responsibility,
the reward and the risk, is shared equal-
ly, it may not be possible for business in-
formation to be shared equally with the
workers. Some information could leak
out and he used by business competitors
and, as such, management obvicusly can-
not afford to share such Board Room
secrets with the Shop Floor. At the
same time. management have a definite
responsibility to explain in some detail
the reasons for policy decisions and the
results that are being achieved. Normal-
lv, workers themselves do not appear to
be interested in securing information
bevend what immediately concerns
them. It is doubtful as to how many
emplovees are really keen on under-
standing. though it is popularly suppos-
ed that this is the case. It is only when
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the workers feel that certain develop-
ments are taking place outside their
knowledge that they get restive. The
regular supply of relevant facts in a
form that can be easily understoed by
the large mass of workers can help to
build up mutual confidence. The in-
formation supplied should be {fac-
tual in nature. Apart from verbal
presentation of information n Jeint
Council meetings, information talks,
bulletin boards, special bocklets and
other meadia should be atilised for
sharing information with employees.
Well-informed emplovees develop an
interest in their undertaking and
such interest leads to efficiency and
increased preductivity.

It is natural that workmen acquire
greater knowledge and experience of
working conditions, especially with re-
gard to handling of materials and equip-
ment in the factory. As a result of on-
the-job experience, they can make praci.
tical suggestions which, if accepted, will
not only raise workers’ morale but also
save many rupees for the company.
Full advantage of this possibility should
be taken by management by evolving a
suilable Suggestion Scheme to stimulate
and review all ideas for improving qua-
lity, saving time, conserving materials,
care of tools and equipment, material
salvage, better teamwork, better ways
of doing a given job, better routing of
rough and finished material, health and
saftey, better plant housekeeping, train-
ing and upgrading of staff and so on.
A Joint Production Committee can focus
attention on techniques of productivity
improvement, such as methods study,
wark-measurement, production planning
and control, quality control and job eva-
luation. The importance of the Joint
Production Committee lies in the fact
that through it, the active association
of workers could be secured in the em-
ployment of produetivity techniques.
Whether it is job evaluation or quality
control, union participation has tlle
advantage of securing greater under-



standing and acceptance of the propo-
sal. Job evaluation study should be
carried out as a co-operative effort.
There is ofien a tendency to create a
halo of technicalities around such ope-
ration and then argue that workers will
be unable to understand their signifi-
cance. Actually a worker is quite capa-
ble of understanding these intricate tech-
nigues, especially if in the long run he
will be affected. It is, therefore, best
to associate him at some stage or other
in all such technical studies.

To examine how far the concept of
labour management cooperation is feasi-
ble in practice, the Ministry of Labour &
Employment have sponsored selective
case studies, Two such studies—one in
the Tata Ircn & Steel Company at Jam-
shedpur and the other in Indian Alu-
minium Company at Belur Works—have
been completed and these throw light
on the possibilities and limitations of
Joint Consultation. The Tata Study
emphasises the point that if workers’
confidence is to be gained, management’s
goodwill for the workers must be trans-
lated into concrete terms. At Jamshed-
pur, adequate wages and good working
conditions are supplemented by the per-
formance bonus, the incentive wage and
the profit-sharing scheme of the Compa-
ny which assure the worker a share in
the benefits that result from jecint en-
deavour. Other favourable factors listed
in the Tata Study as conducive to
labour-mangement cooperaticn are the
existence of a strong union, the organi-
sation of joint consultation at various
levels and on a wide range of subjects
and the development of a satisfactory
information service. These bodies dis-
cuss matters such as production deve-
lopment, safety and welfare services.
Effiective consultation in these joint
committees is made possible by the sup-
ply of information on wvarious aspects
of Company'’s working and administra-
tion. News and notes are discussed
through a house magazine, a fortnightly
supervisors' news letter, information

bulletins and special brochures. Of par-
ticular significance is the fact that in
addition to its Balance sheet and Annual
Report to the share-holders (copies of
which can be obtained on request by
any interested worker), the Company
publishes the Chairman’s Annual Re-
port for the benefit of workers, present-
ing the salient features of the company’s
working in an easily understandable
form and stripped of technicalities. This
Report, besides reviewing the work dur-
ing the year under question, also dis-
cusses the company’s plans and pros-
pects for the future and gives the work-
ers a preview of the way things are
developing. The Tata Study conclud-
es by saying that the experiment in
Jamshedpur is working to the advan-
tage of both the parties.

In fact, quite recently, a full-
fledged joint Council of Manage-
ment has been set up at Jamshed-
pur, where so far labour-manage-
ment co-operation had been undertaken
mainly through independent joint
committees. The other study about
labour-management cooperation in the
Indian Aluminium Company’s works at
Belur is equally striking for its analysis
of the independent union in that com-
pany, a union which is not affiliated
with any of the four leading all-India
organisations of workers. The Belur
Union covers only the emplovees of the
works and its officers are drawn exclu-
sively from the works. The union
membership roll includes not only the
workers, but also the clerical and super-
visory staff, several of whom have risen
from the ranks. The independence of
the union and the inclusion of foremen
among its members materially contri-
butes to the success of joint consultation
at Belur. Consultation is supported by
facts which are themselves jointly ascer-
tained and verified. Information sharing
is practised both formally and infor-
mally. Official releases provide informa-
tion on issues discussed in the many
joint committees. On the production
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side, the union receives a daily efli-
ciency chart, containing rates of produc-
tion, recovery and effective utilisation
of man-power, supplemented by month-
ly and annual production data. The
Joint Committees at Beiur are advisory
bodies which operate within well-defin-
ed areas without impinging on manage-
ment’s power of decision or the union’s
right to ccllective bargaining. On the
other hand, union-management relations
are closely dove-tailed into the system
of the joint committees and effectively
utilise the latter, while retaining their
own independence of action. Judging
from the report, labour management co-
operation in Belur would appear to flow
largely from the foresight of manage-
ment and leadership of the wunion.
What the Report has to say about the
union is particularly instructive: “It has
eagerty participated in running the
whole apparatus of the collective bar-
gaining system in force in the plant,
and on occasions has gone to the extent
of issuing a public call to its members
to reinforce management goals, for ex-
ample, whether for increased production,
work of quality or discipline in the works.
It has also shown great ability in un-
derstanding the requirements of inform-
ed participation in the decision-making
process within the industry. The union
has supported the training programmes
introduced by management towards
this end, and has availed itself fully of
the opportunities offered in this regard.
As a result the union officials inter-
viewed are fully conscious of the valid-
ity as well as the limitations of the
various scientifie tools that are brought
In as aids to management. They are
thus adept at the use of the techniques
to the point of challenging the figures,
demanding a fresh study of exploring
further or alternative implications in
the data already presented.”

In the light of past experience and
future hopes, the position about advisory
worker participation or joint consulta-
tion may be summed up as follows:

7

Most industrial workers teday are placed
in a situation which, humanly speaking,
is oppressive and unsatisfying, This
basic situation persists irrespective of
whether the worker is in a private firm
or a nationalized undertaking since it
ariges not so much out of the system of
ownership, but out of the working and
administrative structure of modern in-
dustry. It is this suppression of the
workers' natural desire for self-expres-
sion and craving for recognition which
gives rise to workers’ resentment which,
in turn, finds expression in aggressive
collective hargaining. Collective bargain-
ing thus becomes a primitive kind of
social institution, where workers are
treated as outsiders. It is “a means of
protecting and strengthening the work-
ers’ collective interest in the process of
bargaining about wages and working
conditions—bargaining over against the
employer. It attempts to get for the
workers a larger slice of the production
pie)” Thus the bargaining table turns
out to be a meeting place for antagon-
ists who want to grab as much as pos-
sible, each for himself. at the expense
of the other and, if one of them
cannot grab enocugh to satisfy him, he
resorts to the threat of direct action.
Collective bargaining is thus based on
sheer power and becomes economically
expensive,

Labour Management co-operation,
workers’ participation in management,
joint consultation—all these mean much
the same thing and indicate a method of
approach which, by recognising the real
worth of the workers, will raise col-
lective bargaining to a higher level and
base it on facts and for the common
good. Its main function is “to increase
the size of the production pie. In prae-
tice, collective bargaining and joint con-
sultation have often been merged and
handled by the same body.” In the new
order of things, collective bargaining
would include not merely wages, work-
ing conditions ete., but also intelligent
co-operation between the bargaining



parties. Such co-operation cannot be
secured if the workers' importance is not
recognised and their talents are not
utilized. Nor can co-operation be se-
cured merely by statements that the
worker must be given a sense of belong-
ing or a feeling of participation, Ii is
necessary to find out the means by
which labour can be rewarded for any
increase in productivity and to build up
around this formula a working relation-
ship between management and labour.
Team spirit is also promoted by entrust-
ing the workers with certain adminis-
trative and supervisory responsibilities
in respect of welfare schemes, safety
measures and the like which affect
them directly. Delegation of a certain
amount of responsibility to labour
would also enliven the functioning of
joint councils, Once the team-spirit is
thus established, it will be found that
labour’s interest, like management’s, lies
only in increasing preductivity. When
the worker is made a player and not
just a pawn in a game, he can en-
joy this status and his econtribution
will result in increased productivity
and all-round benefits. If an intelli-
gent union leader and a forthright man-
ager could be found, the way is open-
ed up to a new and creative area of in-
dustrial relations—the area of joint
consultation and mutual interests.

The current proposals for Joint Con-
sultation and Councils of Management
are only the culmination of a series of
efforts made by Government to bring
management and labour closer to-
gether, as often as possible, in confer-
ences, committees and discussions
across the fable in order to develop a
feam-spirit in industry and to give col-
Iective bargaining a new meaning. In
the Indian Labour Conference, there
are also tri-partite industrial cormmit-
tees for selected industries. These com-
mittees and conferences, however, have
their limitations. Beyond promoting
agreement on broad lines of policy,
they cannot be expected to develop that

intimate understanding between man-
agement and labour so necessary for
the smooth day-to-day running of in-
dustry. This is a matter entirely for
management, workers and supervisors
in industrial undertakings. In this
country, experience with statutory
works commitiees has not been very
encouraging, possibly because the
unions were not given sufficient scope
and the functions allotted the commit-
tees were severely limited. Experience
with Works Committees has shown that
spontaneous enthusiasm of workers can-
not he aroused by restricting the sub-
jects for joint consultation to routine
matters such as hygiene and welfare,
These are basic requirements which it
is obligatory on the employer to pro-
vide as part of the employment con-
tract, Something more than this is re-
quired if the confidence of workers is
to be inspired and their enthusiastic
co-operation secured for improving
standards of efficiency and raising pro-
ductivity. That is why it is necessary
for the worker to take a more active
part in the administration of industrial
enterprises.

In conclusion, a word of cauticen is
necessary. If a section of management
should think that joint consultation is
an easy irick to destroy collective bar-
gaining, they are completely mistaken,
Joint consultation cannot be practised
that way. On the other hand, manage-
ment need not go to the other extreme
and entertain false fears that workers’
participation is a challenge te their
managerial authority. This is clearly
not the case. Under joint consultation,
workers do not question the right of
management to manage. They parti-
cipate only to the extent necessary to
ensure that management functions pro-
perly and effectively. And this is pri-
marily for the good of the enterprise
and for the good of all concerned. Be-
vond this, workers neither want o nor
are they capable of sharing in real
management functions. It is only when
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their legitimate desire for self-expres-
sion is suppressed or is not satisfied
that their indignation can take the
shape of certain impossible demands on
the industry. Such an unpleasant de-
velopment can be avoided by providing
reasonable opportunities for worker
participation in management, thus en-
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suring that the interests of both em-
ployers and workers are merged with the
interests of the undertaking itself and of
the community.

* The aulhor desires to acknowledge the
assistance given to him by Sri I Z Soares,
Sri S Natarajan and Srimati K Suri.




Industrial Engineering : Its Role in
Manufacturing

R F BRUCKART*

Because of the large scale productivity

movement now under way in India,
manufacturing organisations have
shown considerable interest in the in-
troduction of Industrial Engineering
functien into their concerns, It is now
widely recognized to be the most im-
portant step in the improvement of pro-
ductivity, Not all companies, however,
understand the importance of an
Industrial Engineering department to a
programme of productivity. Many
concerns are, in fact, not sure what In-
dustrial Engineering exactly is, how it
functions, and what it means in attain-
ing improved Productivity. Accord-
ingly, it is necessary first to consider
what is meant by Industrial Engineer-
ing and the nature of the activities
which must be undertaken if this func-
tion is to be introduced as an integral
part of the organization of a manufac-
turing company.

Industrial Engineering has been
widely adopted in highly industrialized
countries as basic to the operation of
a manufaciuring company. It initially
began through the development of work
measurement procedures (TiME StUDY)
and methed study techniques (Motiow
Stupy). Industrial Engineering has
now a wider scope than in the early
days; and newer technigues which
have been adopted require a broader
definition, of which the American Insti-

* Prof. R F Bruckart
attached to NPC.

is TCM expert,

tute of Industrial Engineers furnishes
4 good sample: “Industrial Engineering
is concerned with the design, improve-
ment and installation of integrated sys-
tems of men, material and equipment.
It draws upon the specialised know-
ledge and skill in the mathematical,
physical and social sciences, together
with the principles and methods of en-
gineering analysis and design to specify
the product and evaluate the results to
be obtained from such systems.”

Industrial Engineering, as we under-
stand it, is largely an American deve-
lopment. It would, therefore, be help-
ful to observe the trend in industrial
engineering in the USA. The growth
from 1940 to 1950 of Industrial
Fngineering in the States can only be
called phenomenal, as evidenced from
US census figures: the number of in-
dustrial engineers increased during the
decade from 12,000 to 46,700 — a rise of
376 p.c., compared to a general increase
of 51 p.c. in the engineering profession,
as a whole. It is thus clear that any
activity which in an industrialised coun-
try shows such rapid growth must be
even more important for a country,
such as India, which is struggling with
all its resources to dedelop its indus-
trial capacity. One might, therefore,
ask what the conditions are, which
generate such a need for industrial
engineering.

In Indign industry, many operating
conditions of inefficiency prevail which
are susceptible to the application of in-
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dustrial engineering principles and
techniques. The conditions which fre-
quently arise in companies which have
not adopted industrial engineering
broadly follow this pattern: Manage-
ment finds its industrial operation un-
satisfactory and becomes concerned
about iis profit level, Although the
management may recognize that other
opportunities exist for improving the
situation through price adjustments, if
possible, improved sales methods, wider
diversification and by other procedures
of this sort, management eventually
loolis to operating costs, as the main
source for improving the profit picture.
Usually a study of operating costs dis-
closes many arveas where there are
opporiunities for savings through im-
proved cfficiency.

Some of the specifie conditions of in-
cfficiency commonly encountered in
Indian industries are the following: (1)
There is an excessive waste of material
and a high scrap loss. There may be
poor yields from materials used, and an
unsatisfactory salvage level. Often,
there is damage in handling of materials,
and poor or little quality control. (2)
Inventories may be too high: because
of this, there is larger sinking of capi-
tal than is really necessary. This re-
flects inadequate Production Schedules
and poor planning of procedures in
general. (3) There is poor production
planning and control. The result is an
overloading or underloading of equip-
ment, excessive in-process materials,
unavoidable delays, and unnecessary
emergencies.  This results in high la-
bour costs, necessitaled by the need for
meeting a given time schedule. In

many cases, time schedule cannot in
fact be established. {4) There is no
cfficient training, again leading to

higher labour costs. ~ (5) Inadequate
instructions and inefficient methods pro-
vide a low level of worker application
and general labour inefficiency. (6)
There are excessive overhead costs
which result from waste in the use of
available resources and services. (7)
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There is a high repair or maintenance
cost which is due to breakdowns or
failures of equipment and machines.
Such breakdowns could be avoided by
proper planning and adequate mainten-
ance procedures.

Some of the devices available to In-
dustrial Management for correction of
such conditicns are: (1) A simple plan
for controlled materials in the processes
where losses frequently occur. (2) A
plan of inventory control which eonsi-
ders the problems of supply, favourable
prices, requirements of production, and
a minimum commitment of working
capital combined with maximum turn-
over of product. (3) Adequate Pro-
duction Planning and Control which
keeps the material in process moving,
and integrates sales orders with raw
matlerial supplies. (4) Incentive wage
plans to stimulate the best effort of la-
bour and supervision., This may be
undertaken in a manner by which com-
pensation paid for a given performance
is related to the level of output. (5)
A preventive muaintenance programme
by which breakdowns and repairs may
be anticipated and their occurrence
minimised, particularly at critical tirmes.
(6) An overall cost control plan that
provides control simultaneously over all
items of manufacturing cost, including
material, labour and overhead.

These procedures are all basic parts
of an industrial engineering pro-
gramme. Thus it becomes clear that a
vast vacuum exists in many Indian
companies which have not yet under-
taken an improved productivity pro-
gramme through the intreduction of
industrial engineering,

The procedures related to indusirial
engineering in its early stages of intro-
duction cover such fundamentals as
production, standard setting, methods
improvement, plant design and layout,
control procedures and cost reduction
techniques.



Development of the standard-setting
function usually employs techniques of
motion study and time study or equiva-
lent procedures. In this country, the
term “Work Study” is frequently used
to indicate a combination of these two
techniques into one working procedure.
It is through the use of these two tech-
niques that most Industrial Engineering
Departments undertake their first intro-
ductery step of a productivity pro-
gramme. Through the use of method
study techniques, current production
methods are brought under close scru-
tiny. From these analyses are derived
improved methods and simplified pro-
cedures.

Method analysis is carried on
through the use of Process Charts and
Flow Charts, layout analysis and by uti-
lization of equipment surveys. The
Industrial Engineering Department at-
tempts to reduce manufacturing delays,
minimises the movement of materials in
process and shortens the material handl-
ing time. It employs mechanical, pneu-
matic or other power devices to elimi-
nate unnecessary work and to simplify
necessary tasks through an improved
sequence of operation. The Industrial
Engineering Department utilises the
capacity of equipment and facilities to
improve the yield from raw materials
and the guality of products.

These are typical activities of the
Industrial Engineer in the Industrial
Engineering Department. They can be
adequately performed, only if the basic
needs of such a Department are provid-
ed for. A few of these requirements
are: First, of course, is the necessity for
personnel. The Chief Industrial Engi-
neer, or whatever title may be chosen
for him, should preferably have been
academically educated in Industrial
Engineering, although this is not an
absolute requirement. TUnfortunately,
far too few such persons are available
in India, considering the magnifude of
the country’s requirements. Through
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training courses however, and by
acquiring experience with management
consulting firms or with private indus-
tries, many trained Industrial Engineers
have become available to Indian
industry.

In the USA, the number of Indus-
trial Engineers employed for given sizes
of companies, varies from 1.26 indus-
trial engineers per 100 employees, for
plants of over 2,000 employees, to a
figure of 3 industrial engineers per 100
employees, for plants of 500 employees
or less. In India, a figure of approxi-
mately one industrial engineer per 100
employees seems adequate, if a pro-
gramme of the nature recommended is
to be followed. Before actually intro-
ducing the system, of course, a properly
trained industrial engineer should first
be secured or a properly qualified one
trained and put to the task of develop-
ing a plan for a long range attack on
the problems and inefficiencies which
exist in the particular company. The
areas in which his activities will be
undertaken are those pertaining to ope-
rational efficiency, plant layout, cost
and quality control, man and machine
efficiency and resource utilization, pro-
cuction standards fixing, wage incen-
tives and production planning and
control.

As far as the physical requirements
are concerned, a suitable office must be
provided to the Industrial Engireer in
or around the shop in which he has to
work., Facilities provided should in-
clude adequate filing equipment and a
proper physical environment in which
mental as well as physical work may
be undertaken.

He should be provided with all
necessary equipment for time and
motion study, such as a stop-watch, ob-
servations board and forms, with
motion picture equipment for the study
of work methods if finance permits. A
Lbrary should be established of the



basic Industrial Engineering text books
and hand books, along with some refer-
ence texts on the subject of manage-
ment in general.

In as much as industrial engineering
is properly to be regarded as an integral
and important part of the Organisation,
suitable facilities should be provided in
order that the industrial engineer’s
tasks may be carried out with effective-
ness.

Now the Programme: a typical pro-
gramme followed in Industrial Engi-
neering in an effectively established de-
partment may proceed in the following
sequence under most conditions:

(1) Introduction of a Methoed Study
programme and analysis of all impor-
tant operating processes for purposes of
simplification and increase in efficiency.

(2) Development of production
standards for the most important pro-
cesses, following installation of improv-
ed methods and simplified procedures.

(3) Introduction of wage incen-
tives by which suitable levels of perfor-
mance may be achieved, based on the
production standards established in
Step 2,

(4) Iniroduction of a producticn
control and inventory control system by
which adequate planning and control
systems are installed and put into ope-
ration. These also are based on the pro-
duction standards established in Step
2, and through the application of im-
proved methods developed in Step 1.

(5) The introduction of quality
control procedures, The nature of the
quality control procedures installed is
determined by the kind of product pro-
duced and of the processes carried out.

(6) Introduction of control devices,
including a suggestions system, job eva-
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luation, merit

design.

It is observed that the use of techni-
ques of Method and Motion Study are
given the highest priority in the intro-
duction of Industrial Engineering tech-
niques. It is commeon in Indian indus-
try that this is found to be the most
critical and important step taken to
achieve productivity, and consequently
il is the first step undertaken by the
new Industrial Engineering Depart-
ment.

Steps 2, 3 and 4 which follow the
introduction of Method Study proce-
dures are based on the assumption that
Step 1 has been undertaken adequately
and properly. It is, to say the least,
unwise to undertake an Industrial Engi-
neering Programme without giving
priority to the analysis of existing
methods and the development of im-
proved methods.

rating and product

Those who may wish to consider the
introduction of an industrial engineer-
ing department will wish to know at
what level in the Organisation it should
function. A survey conducted in the
USA in 1957 shows that more industrial
engineering departments (43 per cent)
report to the general manager of a com-
pany than to any other individual.
Approximately 25 per cent report to the
vice-president or a person of equivalent
position. Thus, in 68 per cent of the
companies reporting in this survey, in-
dustrial engineering depar:ments re-
ported either to the executive at the
highest level, or to the manager, one step
lower. It is not considered good form to
have the Department report to any
lower level. In the survey mentioned,
only one per cent of companies indi-
cated that their industrial engineering
department reported to the supervisor
on the shop floor. Thus the high level

position of the Department is clearly
established.

_ The department may be organized
either on a functional, or on a produc-




tion hasis. A functional -organization
covers such areas as the following:

visors and personnel management in
general.

CHIEF INDUSTRIAL ENGINEER

T —
|

Standard
Setting

Product
Design

Under these sections, {a) Standard
Setting includes time study; perfor-
mance rating and measurement of
direct and indirect labour, (b) Method
Analysis:  operation analysis; motion
study; materials handling and plant
layout. (c) Wage Programmes: wage
incentives; job evaluation; merit rating
and wage administration. {d) Product
Design:  tool design, estimating; equip-
ment selection and jig and fixture de-
sign. (e) Training: personnel selec-
tion; cperation training and supervisory
training.

When organized on a production
basis, each department or section may
have its own industrial engineering
group, performing all of these functions
in that area, and coordinated by a cen-
tral officer under the Chief Industrial
Engineer.

One of the mosti important functions
which may be undertaken by the indus-
trial enginecring department is to carry
out appropriate training programmes.
Among the general types of training
provided arc the following: (a) train-
ing for supervisors in Method Study;
(b) training for labour representatives
in Method and Time Study on an
appreciation level; (c) motion study
and work simplification training for
supervisory personncl; (d) courses in
Time Studv for various shop super-

Methods Analysis

Training Wage
Programmes

Training in Method Study and Works
Simplification is given high priority in
training programmes. In the survey
referred to earlier, plants reported that
75 per cent gave courses in motion
study and work simplification to fore-
men and supervisors; 30 per cent to
factory workers; 26 per cent tc office
workers and 14 per cent to union
officers.

Courses in Time Study were also
high in importance in this survey, as 75
per cent of this group reported provid-
ing courses for foremen and super-
visors, 13 per cent for office workers and
29 per cent for union officers. It need
not be said that personnel having in-
adequate training or unsatisfactory
understanding of industrial engineering
will clearly be unsuitable for present-
ing such training programmes.

In the introduction of industrial
enginecring techniques, it is anticipated
that certain actions will be under:aken
which affect the attitudes and beha-
viour of workers on the shop floor. The
work of the industrial engineer creates
new circumstances which have a very
direct effect on the livelihood and wel-
fare of the workers in the factory. Be-
cause of this, certain human reactions
must be anticipated, and notable limita-
tions on the activities of the industrial
engineer must be observed. Among
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the most common limitations are the
following:

(1) The indusirial engineer must
avoid any actions which create un-
anticipated worker redundancy. He
must avoid creating surplus person-
nel which must be released or moved
from one job situation to another.
without having prepared for their
disposition before-hand in a satisfac-
tory manner. (2) An industrial engi-
heering programme must be intro-
duced with full communication of the
programme to the workers concerned.
{3) The industrial engineer must col-
laborate in all respects with super-
vision and rmanagement in order to
achieve an effective working pro-
gramme. (4) Introduction of indus-
trial engineering techniques is best
done where human relations already
existing are good, although this is not
an absolute limitation. (5) The indus-
trial engineer must not confuse the me-
thods programme, or the development
of increased worker efficiency, with
what is commonly referred to as
“speed up”. Nor should he be expect-
ed to secure increased output and
better quality without suitable re-
wards to the workers involved. The
philosophy of quid pro guo should
prevail. For instance, when increas-
ed effort is given by the shop work-
er to secure increases in output, he
should be rewarded with remunera-
tion related to the level of perfor-
mance provided. (6) The industrial
engineer must avoid a rush to adopt
wage incentives without a prelimi-
nary programme of method study
and work simplification. Manv dan-
gers exist in too quick an introduction
of wage incentives, particularly those
introduced without a sound basis of
efficient methods and well designed
working procedures. (7) A system
must be established as an integral
part of the industrial engineering pro-
gramme to distribute the benefits of
increased productivity to those who

have contributed to it

In summation, it may be said that
certain basic principles and rules must
be agreed upon at the outset if the
introduction of an industrial engineer-
ing department is to be carried out
efficiently. (1) There should be agree-
ment among all concerned in manage-
ment that Industrial Engineering is
sound and effective. Management must
be convineed that industrial engineer-
ing can be applied to the operations of
the company concerned. (2) The intro-
ductory step may well be modest. It
should not be all-inclusive, but should
be concerned with selected areas, ope-
rations and processes, chosen to solve
the most critical among the existing
operational problems. (3) Each step
taken by the industrial engineer should
satisfy a felt need of the company. (4)
The programme should pay for itself.
{5) Competent industrial engineering
personnel should be chosen and permit-
ted to work full time on industrial
engineering activities without being
burdened by interference from require-
ments of other responsibilities. (6)
The programme when launched should
have the full support of all management
personnel concerned,

Industrial Engineering has demon-
strated its usefulness throughout indus-
try in all highly industrialised coun-
tries. Any company of more than 50
employees is probably already applying
some of the principles and techniques
which normally fall within the scope of
industrial engineering. These techni-
ques and principles may be applied in-
formally, and by names other than
those employed in Industrial Engineer-
ing. The widespread use of these tech-
niques indicates the desirability of a
well-established installation and proper
application of efficiency procedures. In-
dustrial  Engineering provides the
means for undertaking objective ana-
lysis of the major problems of produc-
tion, costs, quality and efficiency in
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general. In underfaking such a pro-
gramme it is necessary for a company
to identify and define the projects to be
undertaken, after which priorities may
be established on the basis of needs and
potential  savings. These projects
should then be undertaken and solved,
one at a time.

The first project undertaken in In-
dustrial Engineering should be modest,
and should be one that can be com-
pleted quickly and which will show sav-
ings in a short time.

Successive projects should then bhe
undertaken, also based on need and eco-
nomic potential. Fortunately, Indus-
trial Engineering results may frequent-
Iy be measured in objective terms of
rupees saved and thereby it may be
demonstrated that the application of
scientific management will pay for
itself.

An industrialist contemplating the
introduction of an Industrial Engineer-
ing Department should not view it as
additional overhead, an added expense
to be paid out of profits which are
already meagre. Rather, industrial en-
gineering must be viewed as an invest-
ment. 1t is an investment which in
normal circumstances will readily re-
turn all it costs through savings in a

relatively short-time and several times
over. In fact, the Industrial Engineer
should in any company be able o de-
monstrate annually tangible savings, at
least twice the cost involved in main-
taining the department. If an intelli-
gent, competent and hard-working In-
dustrial Engineer is unable to show
such savings, then there is something
wrong somewhere, which needs to be
seriously inquired into and corrected.
The potential is available in most In-
dian companies, and needs only to be
exploited.

We might conclude, in fact, that any
company in India that needs Industrial
Engineering is already for it through
waste and general inefficiency which in-
dustrial engineering techniques could
eliminate. Assuming a favourable social
environment, techniques can ensure
economic survival through boosting out-
put, slashing unit costs and smoothen-
ing the plan of work. Those who have
considered the introduction of Producti-
vity department, or Industrial Engi-
neering department, but have not yet
acted on the matter should now proceed
to adopt this modern management tool.
Indian industry is on the move. Those
who wish to keep in step can no longer
afford to delay its full adoption, for
devil take the hindmost.
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Mr. Ellis O® Keller of NPC conducting the course on Conference Leadership at Madras
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A section of the audience in Mr. John Marsh’s semirar on Human Problems in
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THE crowded photographs, facing this
page, are indicative of the stage reached
in the Productivity Movement, organi-
sed under the aegis of NPC, At the time
of writing, NPC specialists are conduct-
ing a Junior Managers' Course at Bom-
bay. It was first inaugurated at Kanpur
and the reports that are coming in of
the sessions at Kanpur and later at Delhi
are fairly encouraging. The account
that follows of the seminars and confe-
rences and training programmes orga-
nised by Local Productivity Councils
associated with the NPC are evidences
of a forward movement. The fact that
courses are being conducted in regional
languages (Tamil, for example) is signi-
ficant: the productivity movement is
going along firm ground. Steps are be-
ing taken to organise in-country teams.
Actually a team organised by the Delhi
Productivity Council has visited the Cal-
cutta industrial region. Another team
organized by the Madras Council was
scheduled to go round, about the end
of January 1960. A Team sponsaored by
the Rchilkhand Productivity Council
visited Delhi about mid-January, to
study small scale industries, in and
around the capital. This is a healthy
development, For good reasons, we have
so far been looking out for productivity
techniques. It was not expected that a
time would so soon come in the history
of the Productivity Movement that in-
country teams would be going round. As
it is, a beginning has been made; and the
prospects for growth from within appear
to be fairly good.

Tue small number of specialists asso-
ciated with the NPC have also been go-
ing round the country, discussing with
industrialists, on the spot, problems re-
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lating to cost reduction, elimination of
waste, techniques of work study, mate-
rials handling, process and scrap control
ete. Last month, 24 industrial units in
Bangalore, Madras, Bombay. Calcutta
and Kanpur regions were visited by
NPC specialists.

THE volume of technical enquiries re-
ceived in the NPC is on the increase.
The demand for technical information
on manufacturing processes has grown
to an extent that NPC has had to tap
outside sources, particularly the ICA,
Washington. It will require time and
effort to develop internal resources to
meet the growing demand for technical
information.

THE highest priority in the NPC sche-
dule of activities is on the development
of training programmes which would
suit all levels of industry. To begin with,
a nine-week Course on Work Study was
prepared and conducted at Delhi and
Faridabad, with a view to produce a
broad appreciation of the nature and
value of work study fechniques and to
stimulate firms to use them. Senior and
middle executives, trade union officials,
shop stewards and apprentices took part
in the sessions, which included lectures,
discussions, film-shows and practieal
exercises. This 9-week course on Work
Study is now being conducted at Kan-
pur. It began towards the end of De-
cember 1959 and will go on upto the end
of February 1960. The first phase of
the course, which included the presen-
tation of work study technigues to the
26 participants—engineers, managers,
labour representatives-——is over. The
trainees will now go back to their own
plants and work out, again under the
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guidance of NPC specialists, the work
study techniques that they have been
taught. They will then gather together
and make out a report of their experi-
ences. So a fairly good amount of work
is being done at the ground level. This
course is scheduled to be conducted at
Calcutta about the beginning of Febru-
ary 1960. Another course on Time Study,
Job Evaluation and Incentive Schemes is
under preparation and might well start
at Delhi in April 196¢.

THeE next phase of the training pro-
gramme relates to managerial and super-
visory personnel. The need for trained
managerial and supervisory personnel
at the plant level is obvious in the inter-
est of higher productivity. NPC is accord-
ingly concentrating its attention on pro-
viding training for these two categories
of industrial personnel. The Junior Ma-
nagers’ course to which a reference has
been made in the opening paragraph, is
now having its run at Bombay. It will
then go down south to Madurai and Ma-
dras and subsequently come to Ahmeda-
bad. Preparatory work on the two-week
Supervisory Course is nearly over; it
will soon be sent round the country for
experimentation,

NO training, however, can really succeed
in tull measure, unless it has the bless-
ing and cooperation of top management.
Their participation in training program-
mes is proposed to be secured by asso-
ciating them in appreciation seminars
and talks, as a more or less regular part
of NPC training programme. The pri-
mary objective of securing participation
at this level is to derive the full benefit
from their cumulative experience.
Among the topics on which seminars are
proposed to be arranged are: plant lay-
out and materials handling, production
planning and control, cost and budget-
ary control, stores control and inspec-
tion and quality control.

IN the programme of NPC, Local Pro-
ductivity Councils (LPCs) play a very
important role, as it is through these
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councils that NPC seeks to implement
its programme, With a view to discuss-
ing the role of LPCs in the producti-
vity drive, and the steps to be taken
for closer co-ordination between LPCs
and the NPC, a meeting of all LPCs
has been convened in Delhi in Feb-
ruary. The meeting will consider, inter
alia, how best to ensure effective parti-
cipation of professional organisations,
management associations, technical and
educational institutions and foreign ex-
perts, in productivity programmes.

LPCs provide a forum where employers
and workers can explore the large area
of common ground and organise a grow-
ing interchange of experience beiween
firms in the area. This interchange
may take the form of carefully thought-
cut and planned inter-firm visits, called
in productivity terminology as the cir-
cuit scheme. Most LPCs have also or-
ganised lectures and discussions on
broader issues of productivity and
achievements of individual firms through
experimentation in new techniques and
methods. Following is a brief account
of LPC activities in the various sectors
of the Productivity Movement.

Tue Kanpur Productivity Council has
had, during the last few months, a fair-
ly crowded programme: (a) a Junior
Managers® course conducted by Mr.
Ellis O’Keller; (b} three symposia on
the role of managers, supervisors and
labour, in Work Study; (¢) a talk on
New Facets of Management by Mrs.
Mary Cushing Niles—American man-
agement expert and consultant; and (d)
a nine-week basic course on Work
Study, conducted by Prof. Bruckart and
Sri Duleep Singh of NPC.

Tee Baroda Productivity Council re-
cently organised, in collaboration with
Small Industries Service Institute, a
course on Business Management for
small industries. The Council has also
conducted a course on Marketing Man-
agement. Its future programme in-
cludes training courses on (a) sales
management (b) production planning



(¢) management accounting (d) cost
control in textile industry (e) statisti-
cal techniques in industry and (f)
workers’ education. It has formed one
circuit on materials handling, which has
visited nine factories, and sponsored an
in-country productivity team to wisit
textile mills in Madras, Madurai, Coim-
batore and Bangalore.

Tue Mysore State Council has organis-
ed a five-day course on industrial rela-
tions for trade union personnel. Cir-
cuits on materials handling and welfare
have been formed. Under the auspices
of the Council, Mrs. Mary Cushing
Niles gave a talk on Developing the
Manager. The Council’s programme
for the coming months includes (a) an
appreciation course on productivity,
with particular reference to Work
Study (in Tamil) (b) a five-day course
on Job Relations to be conducted by
Mr. Anderson, TWI expert (¢) a course
on Job Instructions and Job Methods
(d) another course on industrial enter-
prises: their organisation and structure
and (e) history of trade union move-
ment,

THe Kerala State Council organized a
course on Supervisory Training, and a
talk on Essentials of Management by
Mrs. Mary Cushing Niles. The Council
intends to arrange a talk on Human
Relations by Mr. Ven Kennedy and
courses on Quality Control, Selection
and Placement and Work Study. There
is a proposal to organise a circuit of
labour representatives in the public
sector enterprises in Madras, Two In-
Country Productivity Teams may also
be sent round. A sub-committee has
been set up to collect data relating to
productivity in various industries and
to suggest methods of improvement.

THE Madras Productivity Couneil’s re-
cent programme may be summarized as
under: (a) one-week course on Work
Study—second part (b) course on Mar-
keting Management: Principles and
Practices (c) lectures by Mrs. Mary

Cushing Niles on (i) Practice of Man-
agement—some recent developments
(ii) Human Relations and Productivity
and (iii) Executive Training (d) a
seminar on Higher Management, in
which Mr. Edwin H. Schmitz, Chief, In-
dustry Division, TCM, participated. The
future programme of the Council in-
cludes a three-week Junior Managers’
Course to be conducted by Mr. Ellis
O’Keller of NPC. The circuits, formed
by the Council, are continuing their
vigits to factories. The composition of
an In-country Productivity Team on
Industrial Relations is also being
finalised.

IN collaboration with the Directorate
of Factories and NPC regional directo-
rate, the Caleutta Productivity Council
conducted a course on Industrial Safe-
ty. The Council has the following pro-
gramme for the next three months: (a)
a course on Work Study and (b) two
conferences on the first Productivity
Team Report and Work Study. Mr.
R N Currie, Head of the Work Study
Department of ICI (UK) will partici-
pate in the Conference on Work Study.

UNDER the joint auspices of the Coim-
batore Productivity Council and the
Institute of Management, Mrs. Mary
Cushing Niles gave talks on Human Re-
lations in Management. The Council is
organising a one-week course on Pro-
duction Planning and Control and a
three-week Junior Managers’ Course.

THE work of the Delhi Productivity
Council has already been referred to:
(a} three-week Junior Managers’
Course conducted by Mr. Ellis O'Keller
(b) an In-Country Team sent out to
study materials handling and human
relations in the Calcutta region. The
council is shortly organizing inter-plant
visits to factories in Delhi region to
study productivity techniques.

Tue Andhra Productivity Council or-
ganised a four-week basic course in Sta-
tistical Quality Control at Hyderabad
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and proposes to have a six-week course
in Work Study, in February.

SRI Manubhai Shah, Union Minister of
Industry and President of NPC, will in-
augurate the Indore Productivity Coun-
cil on 26 February 1960. A Conference
on Productivity is alse scheduled to be
organised by the Council on the
occasion.

Tue Ludhiana Productivity Council re-
cently conducted a short course on cost
accounting. The Council has a project of
sending round a 12-member in-country
productivity team (for cycle industry)
to study plant layout, materials hand-
ling, quality and cost control and incen-
tives,

Tue Mysore District Council recently
held a seminar on location of industry.
It proposes to conduct a course on indus-
trial relations for trade union personnel
and another three-day course on cost
control.

THE recent programme of the Madurai
Productivity Council included talks on
Human Relations in Management by
Mrs. Mary Cushing Niles and a seminar
on Problem Solving in which Mr. Edwin
H. Schmitz participated. The council
is shortly organizing a course on Selec-
tion and Placement.

THE programme of the Salem Producti-
vity Council for the year 1960-61
includes (a) training courses in cost and
budgetary controls (b) work study (c)
production planning & control (d) qua-
lity control (e) organisation anc princi-
ples of trade unions and (f) seminars
on joint consultation, wage incentives
and industrial safety. A field investi-
gation on job evaluation is also being
arranged by the Council. The Tirachu-
ripalli Productivity Council held a semi-
nar on Higher Management, in which
Mr. Edwin H. Schmitz participated.
The subjects discussed at the seminar
were: management principles and prae-
tices and management techniques for
increased productivity. The future pro-
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gramme of the Council includes a course
for supervisory personnel, another one-
week course in work-study and a two-
day labour seminar,

SIMILAR prcgrammes have also been
arranged by other productivity councils:
Assam, Amritsar, Jaipur, Jamshedpur,
Rajkot and Surat. While the Amritsar
Council recently organised a three-day
course on cost accounting, its counter-
part in Assam held a five-day course on
basic supervision. The Jaipur and Raj-
kot Productivity Councils conducted
courses on stores reorganization. Courses
in TWI and Work Study will shertly be
organised by the Jaipur Productivity
Council. The Jamshedpur Productivity
Council, which was recently inaugurat-
ed by the Chief Minister of Bihar, ar-
ranged talks by Mr. John Marsh, under
the joint auspices of the Council, TISCO
and Xavier’s Labour Relations Institute,
The Surat Productivity Council has
plans to hold a three-week course on
methods study.

A NUuMBER of institutions deal with sub-
Jects relating to industrial productivity.
Of late, these organisations have stepped
up their activities considerably. A brief
account of their activities is given
below :

Tue Ahmedabad Textile Industries Re-
search Association (ATIRA) organised
a three-week course on Executive Deve-
lopment—Patterns and Practices, con-
ducted by Mr. John Marsh. He also
delivered a lecture on Human Relations
Problems in Management. A Sympos-
ium on Recent Trends in Machinery
Designing, as seen at the Milan Fair,
was recently held under the joint aus-
pices of the local Textile Association and
ATIRA. The latter has completed a
survey of production and perscnnel in
the Chemical Processing Departments

of 26 selected textile mills in Ahmeda-
bad.

Tre All-India Manufacturers’ Organi-
zation (AIMO), Bombay, arranged talks
on problems of productivity by Sri Pra-



bhu Mehta, who led the NPC-sponsored
Produetivity Study Team for Textiles,
Under the joint auspices of AIMO, Ro-
tary Club and the Cotton Textiles Ex-
port Promotion Council, Sri Mehta gave
another talk on his experiences abroad
in respect of preventive maintenance
and productivity.

Tre Institute of Industrial Engineers,
Bombay, proposes to sponsor a Team to
study the working of Industrial Engin-
eering Departments of various indus-
trial units in Bombay. A conference on
Public Relations was organised by the
Bombay Management Association. Un-
der its auspices, Mr. John Marsh gave
a talk on Impact of Industrialisation in
Developing Countries.

THE third Refresher Course on Job Re-
lations was recently inaugurated at the
Indian Institute of Personnel Manage-
ment, Calcutta. The Institute proposes
holding another course on Job Relations,
a Refresher Course for Personnel Man-
agers and a course on Conference Lea-
dership. The Calcutta Management
Association is currently conducting an
Advanced Management Course for Top
Management.

A Two-pDAY seminar on Office Manage-
ment was held under the auspices of the
Madras Institute of Management,
Among the subjects discussed at the
seminar were; Office Management as
a Profession and Work Simplification in
Office. The Small Industries Service
Institute, Madras, arranged lectures on
Production Planning and Control and
Wark Study for the trainees of Business
Management course. The Institute will
shortly commence its seventh Course in
Business Management for small indus-
tries. The Small Scsle Industries Asso-
ciation, Madras, is holding a seminar on
Development of Small-Scale Industries.
It will be inaugurated by Sri Manubhai
Shah, Union Minister of Industry.

THE Indian Standards Instifution re-
cently held a one-week Convention at
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Hyderabad. The sessions on Standardi-
zation as a Pre-Requisite to Productivity
was inaugurated by Dr. P S Lokana-
than, Chairman of NPC. At Bangalore,
Mr. John Marsh gave a talk on Execu-
tive Development—Patterns and Prac-
tices, under the auspices of the Indian
Institute of Science; anocther talk on
Human Relations—Trend in the UK,
under the joint auspices of the Manage-
ment Science Association, Operation
Research Association and Mysore City
Productivity Council. Mrs. Mary Cush-
ing Niles, who has been in India for
quite some time, conducted a seminar
at Bangalore, under the auspices of the
local Institute of Management, on Gene-
ral Management Problems of an Ex-
panding Industry, and Organisation for
Development of Executives and Staff.

A series of training courses, seminars
and lectures are being currently con-
ducted by quite a few other organisa-
tions, associated with the preductivity
movement. Prominent among them
are: Indian Statistical Institute, and
Indian Society for Quality Control, Cal-
cutta; Small Industries Service Insti-
tute, Kanpur (five-week course in Busi-
ness Management); Madras Psycho-
legical Society (two-day seminar on in-
dustrial psychology); Labeur Research
Bureau, Kanpur (Talk on Labour and
Productivity); and Roorkee University
{(Talks by NPC specialist on refresher
course in mechanical engineering).

WITH regard to Productivity Teams,
sponsored by NPC for making an inten-
sive, short-term study of advanced tech-
nical know-how, as it obtains in the
USA, Western Europe and Japan, the
position is as follows: all the seven
productivity teams, scheduled for 1959-
60, have gone round and returned. Ar-
rangements are being made for spon-
soring 15 teams under TCM aid during
1860-61. The NPC Foreign Technical
Assistance Committee (FTAC) has
taken decisions on the composition, iti-
nerary and terms of reference of




seven teams, dealing with (i) In-
dustrial Maintenance (ii) Industrial
Safety (iii) Plant Layout (iv) Train-
ing in Supervisory Control (v) In-
centives in Industry (vi) Marketing
and Distribution and (vii) Cost Account-
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ing and Financial Control.

In the end, it is probably worthwhile
to re-emphasize the value, in terms of
productivity, of NPC’s training program-
mes. The photographs facing page 26
speak for themselves.




European Productivity Agency

AFTER World War II, the whole of

Western Europe began to realise
that it would soon be outdistanced by
the extremely rapid expansion of the
great economic powers, particularly the
United States. Many measures were
taken, with massive assistance of the
USA, through Marshall Aid, to retrieve
the heavy war-time losses and to push
up Europe to a position of economic
influence and power in the post-war
world,

The establishment of European Pro-
ductivity Agency (EPA) though it came
somewhat late, was one of the import-
ant measures taken to sirengthen the
European economy. On March 26, 1953,
the Council of OEEC (Organisation of
European Economic Cooperation) decid-
ed to establish the EPA. The Council’s
decision was prompted by the US Gov-
ernment placing $100 million at the dis-
posal of Western Europe, with an addi-
tional present of %25 million to the
OEEC. These financial arrangements
were the resuit of an amendment to the
Second Mutual Security Act, to furnish
Europe with sufficient funds to run a
productivity campaign,

Countries could use the funds allo-
cated to them either for making loans
to firms for modernisation purposes or
for the direct financing of ‘a producti-
vity programme. The sums allocated to
the OEEC allowed it to set up the exe-
cutive bcdies whieh had become neces-
sary for its productivity work. Thus
the European Productivity Agency was
established. Its three main components
were the PRA Committee, the Directo-
rate with its secretariat and an Advi-
sory Board composed of independent
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personalities who would provide direct
confact with influential non-govern-
mental opinion.

EPA’s existence is bound up with
that of the national productivity centres,
whom it must assist; and its programme
has to be planned as a complement to
national programmes. Encouragement,
guidance and co-ordination may be pro-
vided at national level by non-govern-
mental organisations and specialized
agencies of a public, semi-public or pri-
vate character, but it would be unrealis-
tic to expect an international institution
to exert effective influence on the in-
dividual firm. Productivity can only be
increased by efforts made by the firms
themselves, under the leadership of
management and with the co-operation
of all grades of staff.

When the Agency was bormn,
Europe's economic recovery had almost
been achieved but the pre-occupations
of this period still held sway. The main
endeavour was to make up the ground
lost in Europe during the war by send-
ing study missions to the United States
and appealing for American experts,
Although the high productivity in Ame-
rican firms was known to be due just
as much to operating conditions as to
technical progress and that technical
arrears were in any case the easier to
make up, there was still a tendency to
devote a great deal of effort to study-
iryg technological problems.

On this last point, there was a very
definite revision of policy when the
Agency’s Second Annual Programme
was framed (1954-55). It was then
decided that technological projects



should be undertaken only in very spe-
cial cases. The Agency's programme,
and those of most national centres,
therefore concentrated mainly on man-
agement problems and the establish-
ment of an atmosphere of cooperation
between management and labour,

Moreover, after a fairly considerable
number of research projects had been
launched in the economic and sociologi-
cal flelds, this type of activity was re-
duced, first in the Third Annual Pro-
gramme {1955-56) and then even more
decisively in the Fourth Annual Pro-
gramme (1956-57).

To continue on these lines would
have meant diverting the Agency more
and more from the study of general
problems of productivity. In addition,
ceuntries with large underdeveloped
areas were taking less and less part in
the Agency’s work, and it was plain
that projects were not suited to their
requirements. The question even arose
whether the concept of productivity,
as it had developed in regard to full
employment economies, held good for
countries where unemployment was still
endemic. By including a section in its
Third Annual Programme (1955-56) en-
titled “Under-developed Areas,” the
Agency set out to tackle a problem
which by its nature and extent went
beyond the level of the individual firm.

By the time, the Fourth and parti-
cularly the Fifth Annual Programmes
(1956-57 and 1957-58) were completed.
European economic recovervy had been
definitelv accomplished and Europe’s
next problem was to forge ahead at the
same rate as other parts of the world,

Scientific discoveries over the past
twenty vears pointed to a further rapid
expansion in technical progress; if
Eurcpe did not make the most of the op-
portunities offered, she would be defi-
nitely outdistanced. Furthermore, such
new economic structures as the Com-
mon Market and the Free Trade Area

which are now taking shape will create
problems of adaptation for all sectors
of the economy; the national producti-
vity centres and the Agency will have
to help. Consequently, while pursuing
activities already begun with the aim of
increasing industrial productivity under
the existing economic system, the
Agency —and the national centres —
must study the conditions necessary for
technical progress, work to create those
conditions, and also endeavour to
foresee the consequences.

This means that technological pro-
blermns will again become important, not
in themselves bui in their economic,
sociclogical and human aspects, and
that research will have to be given a
prominent place in the Agency’s pro-
gramme, since the problems are new
and must be studied before action can
be taken. And, {inally, it means that
attention will have to be devcted to
very general questions, such as the
adaptation of education to the require-
ments of modern economy, which are as
much a matter for governments, the
principal universities and the profes-
sional organisations, as for productivity
specialists.

Against this background, the general
activities of EPA may now be summariz-
ed: 1. Management: (a) Dissemination
of management techniques (conducting
skort-term seminars etc); (b) Manage-
ment education: (organizing meetings
of directors of management training
centres; ftraining sessions in the USA
etc.); {e) Dissemination of distribution
technigues: (advisory service; organiz-
ing study teams for USA, training ses-
sions in the USA for distribution and
marketing consultants}.

During the four years under review,
the EPA organized 340 training courses
inh management techniques {(with 15.000
perticipants); 1 mission {0 the USA
(with 20 participants); 15 courses for
teachers in the USA (with 144 partici-
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pants); 3 summer schools (with 70
participants); 7 international conferen-
ces on management (with 490 partici-
pants); 3 international conferences
on distribution (with 330 participants);
40 reports on management; 16 reports
on distribution; 128 seminars on distri-
bution (with 7,071 participants); 35
missions to the USA on distribution
(with 147 participants). 2. Employee
Training: (a) Vocational training
{b) Foreman training (organizing train-
ing sessions in the USA for emplo-
yee training specialists). 3. Trade union
Programme: The Agency’s early work
in connection with training consisted
solely in helping a number of national
projects for the advanced training of
trade union leaders by giving technical
advice on the preparation of courses or
by supplying rapporteurs and lecturers.
But these activities gradually took on an
entirely different aspect. For example,
in countries faced with particular diffi-
culties, the Agency hag organized special
courses for instructors. In Greece,
where there was practically no trade
union training programme, Agency con-
sultants have themselves organized local
courses of this kind and their efforts
have enabled a wide system of training
to be built up throughout the country.

Thanks to a subsidy from the Ford
Foundation, a number of young Euro-
pean trade unionists have been able to
take part in three month courses at Har-
vard University, which, at the request
of the Agency, modified its courses to
include comparative studies. As a re-
sult of the experience gained at Harvard,
a ccurse on modern methods of business
management and administration, reserv-
ed for European trade union technicians,
has been instituted at the University of
Columbia,

During the past three vears, the
Agency has also organized international
trade union seminars. Each is prepared
by a group of specialists who write re-
ports to be used as the basis for discus-

sion and present them orally. At the
end of the seminar, a final report is com-
piled, which may take the form of a bro-
chure for the use of the national trade
union training centres,

Group travel between Member coun-
tries is another feature of the Pro-
gramme. The National Productivity
Centre and local trade union federations
and branches in the host country are res-
ponsible for the visitors’ reception.
Factory visits, including exchanges of
views with shop stewards and local
trade union representatives, are arrang-
ed and various public bodies, such as the
Ministry of Labour, are invited to or-
ganize general lectures. Members of
such a group may also take part in a
training programme. Representatives
of countries where trade union instruec-
tion is only in its early stages may he
invited to visit a country where prepa-
ration for union work has reached an
advanced stage. During the first years
of the Agency’s life, 700 trade union offi-
cials took part in inter-Eurcpean visits.
The Agency also organizes, with the
help of the American authorities, trade
union missions to the United States.
Four such missions, each lasting six
weeks, have been organized. During
the four years under review, the EPA
has organized 242 Intra-European mis-
sions; 6 courses in American universi-
ties; and 12 international seminars, be-
sides providing 130 consultants for
technical assistance and publication of
17 trade wunion information bulletins
and 35 brochures.

Attention has also been paid to the
development and use of applied re-
search: (a) Co-operative research on,
for example, use of oxygen-enriched air
in the iron and steel industry; gasifi-
cation of solid fuel; long-distance trans-
port of gas, use of wind power; manu-
facture of phosphate fertilisers without
sulphuric acid; mixture of man-made
fibres with wool; new coking processes;
use of low-grade ores etc,
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It can, indeed, be said that the pro-
cess of co-operative research is in it-
self even mere important than the sub-
jects which have been studied up to
date. It is entirely new in Europe, and
can be extended to fields other than those
dealing with technical matters, such as
economic research and research into the
human sciences and their application to
industry. It will no doubt play an im-
portant part in connection with the
expansion of the European market.

From the outset, the Agency had at
its service a network which it has had
to assist: (a) by helping technical in-
formation services to improve their
methods; (b) by perfecting new
methods of information, intended main-
ly for small and medium-sized firms;
(¢) by pointing out the value of Russian
scientific and technical literature and
taking action to make it available if
required; (d) by exercising a certain
amount of persuasion on business cir-
cles. During the four years under re-
view, the EPA has organised 10 pro-
jects on joint research; 5 international
conferences; 10 seminars on applied re-
search; published 2500 European tech-
nical digests in 38 monthly bulletins;
8 reports on research and 20 technical
reports on productivity measurement
and the study of economic features of
productivity, 13 Productivity Measure-
ment Reviews (with 4 supplements)
and 12 economic reports have been
published,

In specific economic sectors, the fol-
lowing work has been done: (i) Build-
ing: Study on modular co-ordination;
mechanization of building operation;
production and distribution of concrete;
work planning in building industry etc.
(ii} Other industries: Organizing study
missions to USA; powder metallurgy,
automobile industry, traffic engineering
and control, ete.; exchange of study mis-
sions in Europe, on welding techniques
etc; survey on materials handling, water
economy in iron and steel industry,
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rational use of timber ete. (iii) Agri-
culture: Marketing specialists’ confer-
ence; advisory service; vocational train-
ing; advanced training for specialists;
technical information service; dissemi-
nation of technical progress in agricul-
fure.

In addition, the Agency had had to
undertake activities which have a more
general purpose as for example, re-
search and study on conditions and
consequences of increased automation
and on how to adjust education to the
requirements of modern economy; also
technical aid is extended, through the
assignment of specialists to areas in
Europe in the process of economic
development.

For its working expenditure the
Apgency draws on a capital fund from
which the necessary amounts are allo-
cated year by year. That is to say, it
is not subject to the vote of an annual
grant based on a budget, with any un-
spent surplus being withdrawn. Capital
was initially provided from two sources:
$2.5 million (already referred to) paid
by the USA to QEEC for the purpose,
plus payments made by member coun-
tries benefiting from Benton Moody
aid io the extent of 8 per cent of coun-
terpart funds, resulting from US aid.
QOriginally, most of the payments in
national currency were only partially
convertible, and the remainder, al-
though the property of the Agency,
could be spent only in the currency of
the country concerned. This rule was
progressively relaxed, and from July 1,
1957, all payments in national currency
have become convertible. The initial
capital from these two sources amount-
ed to approximately 4,000 million in
French {ranes. In each financial
vear from 1953-54 to 1956-57 inclusive,
the OEEC paid 150 million French
francs into the Agency funds, a sum
representing part of the Organization’s
budget which was spent on work re-
lating to productivity before the Agency



was formed. This payment was prompt-
ed by the desire that the whole capi-
tal should be employed on activities
which the OEEC had previously been
unable to undertake.

When it was decided to continue the
Agency’s activities after July 1, 1957,
member countries undertook to subs-
cribe annually, for at least three years,
a total of about 600 million French
francs. Other income comes from
interest on investments and miscella-
neous receipts, e.g., from the sale of
publications. Discussions are also in
progress with the “observer” countries,
with a view to fixing annual lumpsum
contributions to cover their participa-
tion in projects. Over and above their
initial contribution, the US authorities
have so far made a special contribution
averaging annually about $1.5 million.
Since 1956-57, there has been a radical
change in the method of allocating spe-
cial aid from the USA. It is no longer
granted through the reimbursement of
specific costs but takes the form of an
afinual contribution, which is also paid
into the Agency funds. But it is not

fully merged with the rest of those
funds. First, the major part must be
spent in dollars, and secondly, although
it need no longer be used for carrying
out projects designated by the US au-
thorities, it must be devoted to certain
sections of the programime, agreed with
them. In 1956-57, Canada, in turn, de-
cided to make a grant of $20,000 (Cana-
dian dollars) on the same principle as
the special aid forthcoming from the
USA.

The changing pattern of European
economy is bound to affect future acti-
vities of the Agency and of the National
Productivity Centres. The development
of a European market — whether it be
of six or more countries — will mean a
reorientation and adaptation of pro-
grammes to take into account the
effects of European economic integra-
tionn. There will be an even greater
need for higher productivity in firms of
all sizes, for competition will be fiercer,
and efficiency will be the key to sur-
vival in both production and distribu-

tion of goods and services.

It is an erc of great opportunities for raising decisively
the level of productivity. But the opportunities will not
be realised unless the re-equipment of our minds, to meet
the problems and seize the opportunities of the new erq,
matches the scope and scale of the drive to re-equip our

factories.

We must see to it that when we junk the old

machinery, outmoded concepts, prejudices and fears go
with it and are not left lying around like scrap on the
shop floor to obstruct the progress of the new age.

James Crawford




Time and Motion Study’

TIME AS A MEASURE OF WORK

WHEN we talk of men (labour) as a

factor of production, what we mean
is that complex of skill and effort which
is exercised by each of the men for the
zccomplishment of any assigned task.
From very early times this skill and
effort have been subjected to measure-
ment and control in terms of work done.
A common measure of work is the
quantity of output. This is a con-
venient and simple measure and is,
therefore, widely accepted.

However, the measurement of work
in terms of guantity of work done has
the following disadvantages: (i) The
quantity produced is very much & func-
tion of the method employed and there-
fore wvariations in method render the
measuremen: unreliable without adjust-
ment which, if made at all, is arbitrary.
{11) There is no means of comparing
the work done on different jobs as the
measure itself is peculiar to each job
and, therefore, varies from job to job,
(iii} Even on any specific job, while the
guantity of output gives a measure of
the work actually done, it does not give
any indication of how this compares
with the potential or the standard to
be expected. This gives rise to the
situation where past output determines
the apparent standard which itself be-
comes distorted with every change in
method or product. Much of the low
productivity of labour in our factories
has arisen on account of this uncon-
scious process of building standards on
past performances and being never able
to adjust accurately for changes.

Another wveriation of the same
method of measurement is the expres-
sion of labour required per unit of
product. For example, in the soap in-

* Prepared by the Methods Study Depart-
ment, Hindustan Lever Ltd.

dustry there is a man-hours per ton
ratio commonly used for expressing
labour effectiveness. While this is a
useful measure of labour usage in the
industry, it has the following serious
limitations if used as a measure of
labour efficiency or productivity: (i)
Man-hours per ton is a function of the
method employed. For example, the
more one mechanises a factory, the
less will be the man-hours per ton
irrespective of whether labour efficiency
improves or not. (ii) It is also a fune-
tion of the composition of tonnage of
the product. Generally speaking,
smaller packages of the same product
will require more man-hours per ton.
(iii) In a factery there are many
indirect workers whose numbers do
not vary in proportion to the
volume of production. Thersfore
the man-hours per ton ratio tends to
improve with higher volumes of pro-
duction, irrespective of labour efficiency.

Thus the commonly accepted mea-
sures of labour productivity are inade-
quate and can indeed be misleading in
some cases. What is required is a com-
mon measure which can be applied to all
tvpes of work. This should be more
like the use of pounds as a common
measure of weight or of yards as a com-
mon measure of length. Whether it is
cotion or steel, or wood or cement we
have common measures of weight or of
length. The ideal will be to have a
similar measure for work. And this is
the object of Work Measurement—to
provide a common measure applicable
to all forms of work so that it can be
qualified for purposes of management
and control.

This common measure has been
found to be ‘Time’ because for doing



any job one takes a certain time and
then for recouping from the fatigue
caused by the work again one takes a
certain time. Therefore, it is possible
to convert and express all work in terms
of Time. This is the basic philosophy
of all time study procedures, the varia-
tions being only in the techniques of
computing the time. Time Study proce-
dure may therefore be first considered
in its basic form. Refinements which
aim at obtaining more accurate results,
may later be considered.

TIME STUDY PROCEDURE

The object of Time Study is to deter-
mine the length of time (including
adeguate rest and process allowances)
that will be required for accomplishing
a given task. The unit of time adopted
is the Standard Minute (SM) which is
one minute composed of work and
rclated allowance., In the case of most
production jobs therefore the ohject
will be to determine the SMS3 required
for the production of any given unit of
output. This is called the ‘Standard’
for the work or a Work Standard. Such
standards will enable us to convert out-
put (production) of varinus items into
a common measure of SMS. This basic
procedure in Time Study may be out-
lined in the following steps built up-
wards :

The measurement of actual time has
to be preceded by two essential steps
viz., (a) the analysis of a ‘job’ into its
component ‘operations’ and of each such
operation into its constituent ‘elements’
and (b) an examination of the method
employed for performing each element.
These steps are vitally necessary; yet
one is so often tempted to forego them
that it is considered necessary to des-
cribe their importance in greater detail.

Analysis of the Job: Every detail
regarding the job (e.g. particulars of
the materials and machinery used ete.)
should be recorded, however obvious
thev might appear to be. This is to
ensure that nothing is left to the
memory of the observer who might
either forget or be unavailable at a later
date. These details will be useful not
only for identification of the job, but
also to spot variations at a later date,

Apart from such details a systematic
analysis of the job into operations and
elements is also necessary. A ‘job’
may be defined as the task assigned to
a worker or a team of workers and
consisting of several ‘operations’ which
are carried out in stages by the worker
or by various members of the team.
Each operation, in turn, involves seve-
ral smaller constituents each of which
has a definite beginning and a precise
ending and is called an ‘element.

Labour
Performance
Work i e
or i Recordin
Standard System E
N
Standard |
Time ‘ Control Cycle

Normal
Time

Rest Allowance
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For example, a job like ‘stamping
and wrapping of soap by machines’ can
be subdivided into five operations, viz.
(i) cutting soap bars into billets, (ii)
stamping the billets by machine, (iii)
inspecting the stamped tablets, (iv)
wrapping the tablets by machine, and
(v) packing the wrapped soap into
cases. Taking the first operation for
example, this can be resolved into fol-
lowing elements: (i) pick up and feed
bars from stillages {o the billeting table,
(ii) operate the billeting machine, and
(iii} push aside empty stillages.

In general, the following principles
should be foliowed in breaking down
jobs into elements: (i) Each element
should have a distinet end point. This
is necessary not only for facility of re-
cording the time for the element, but
also for identifving it at any time.

(ii) The element should be of as
short a duration as can be practically
timed. This is because the shorter the
clement, the more accurately one can
judge its pace and secondly it will iso-
late all extraneous times, e.g., waiting,
distractions etc., occurring between ele-
ments from the actually necessary ele-
ments. It has been found that in prac-
tice a suitable range of duration for an
element is from .04 minute upwards.
Elements smaller than this cannot be
accurately timed with a stop watch and
if such elements have to be timed, more
refined instruments will have to be
used. On the other hand elements of
too long a duration are also not desirable
because they will defeat the purpoese of
breaking down the job. A suitable
higher limit will be about .40 of a
minute though this cannct always be
adhered to.

(iii) Elements to be classified
according to frequency. Elements such
as setting up of jobs etc. which oceur
at a low frequency should be separated
from the repetitive elements. This is
only for facilitating the determination
of sample size for observations.

(iv) Manual work to be separated
from machine work: This is necessary
because the pace of manual work can
vary whereas the rate of machine work
can be taken as standardised.

Incidentally this analysis of jobs into
elements facilitates the examination of
methods or methods study which is the
second preliminary for time study.

Methods Study: It is no accident
that Time Study and Methods Study (or
Time and Motion Study) have been so
clogely associated. Apart from the
benefit of improved methods resulting
from Methods Study, it is all too often
true that without Methods Study, Time
Study is unreliable, because the method
cf deing the job determines the time to
a large extent and if that method is
defective or such as can be improved
upon by the operative at a later stage,
the Time Study results would have
been of limited use only. Indeed it can
even be a source of misunderstanding
if the time values have to be revised
after the operative has simplified the
method. The situation is very likely to
arise especiallv under an incentive
application and has to be guarded
against by ensuring that the method of
doing the job has been examined, im-
proved if possible and stabilized before
taking the time study. A certain
amount of time and trouble taken for
this purpose are an insurance against
troubles at a later stage.

EQUIPMENT FOR TIME STUDY

Stop Watches: For recording time,
stop watch is the most commonly used
instrument. Three kinds of stop
watches are mostly used in Time Study
practice: (i) Decimal Minute Stop
Watch, for continuous as well as fly
back svstem of Time Study (ii) Split
Hand Watch: of which the distinet
advantage is that recording of the end
point of any element becomes very easy
due to the stationary hand. Its onlv
disadvantage is that it cannot be used
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for ‘Fly Back' system of time recording.
(iii}) Decimal Hour Stop Watch, useful
when it is necessary to set up standards
in terms of hours.

Time Study Forms: It is essential
to have a suitable form for recording
the times in order to ensure that (i)
the times arc recorded in a systematic
manner and the methods of recording
by different Time Study men working
in the same organization are identical,
(ii}) no data has been missed in
recording.

There are two typical forms: one
used where the elements of the cycle
are not strictly repetitive, i.e. either the
elements do not occur in the same
chronological order from cycle to eycle,
or even if they occur in the same order
their time values are variable from
cycle to cycle and it is necessary to re-
cord reasons for such wvariations. The
cther form is used for strictly repeti-
tive operations.

Time Study Board: In order to
hold both the observation sheet and the
watch in the left hand, so that the right
hand is free to record the timings, it is
necessary to have a light board which
should have a clip for holding the ob-
servation sheet either at the corner or
at the top and also a clamp at the top
right corner to hold the stop watch.

OTHER EQUIFMENT:

Wink Counter: It is a small motor-
driven device with a dise on which
numbers are written. The disec rotates
at a speed of 200 r.pm. The reading
of the disc is noted at the end of any
clement, Thus readings accurate to
0,005 minutes can be obtained. This is,
therefore, useful where more accuracy
than that obtained by a stop watch is
desired.

Moticn  Picture Camera: Where
more accuracy than obtained either
with stop watch or wink counter is re-
quired, a motion picture camera is used
which is designed to film an operation
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at a constant speed, usually 1000 frames
per minute. Apart from providing an
accuracy of 0.001 minutes, this film pro-
vides a record of actual performance of
the operator and is very useful in judg-
ing the rating of the operator (i.e. com-
paring the pace of the operator with a
standard pace) by a Time Study expert
or a group of experts, at any time con-
venient to them. If a constant speed
camera cannot be obtained, a micro-
chronometer can be placed by the side
of the operator, and film taken at any
speed. The position of microchrono-
meter at the end of any motion will
indicate the time taken by that motion.

Time Recording Machine: This
machine incorporates a graduated paper
tape moving at a uniform velocity.
There is a key which when depressed
makes a mark on the printed tape. This
machine is useful where elements of
shorter interval than can be timed with
a stop watelh have to be timed or where
the elements do not have a very dis-
tinct end-point, thus requiring con-
stant wvisual attention. However, this
machine has not been found very popu-
lar, due to its inherent defects which
are: (a) Only repetitive cyeles, not in-
volving any foreign elements can hbe
timed. (b) Speed of tape fluctuates due
to  fluctuating voltage, resulting in
errors in recorded time.

TAKING THE TIME STUDY:

Reading the Stop Watch: There
are two methods available for reading
the time for each element from a stop
watch, these being as described below.

Continuous Timing: In this method,
the watch is started at the beginning
of the first element of the first cycle
and continues to run throughout the
study periods. Readings of the timings
are taken at the end of each element,
Element times are then obtained after
the completion of the study by com-
puting differences. This is a widely
practised method and has been found
to be more readily acceptable to labour



than the ‘Snap Back' method decribed
below.

Snap Back Method: In this system,
the watch is started at the beginning of
the first element of the cycle to be tim-
ed and its hands are snappesd back to
zero at the end of every element. Thus
the actua! time of each element can be
obtained directly from the watch, with-
out anv nzed for computing diflerences
as in the method described earlier. The
error introduced in this system by the
time taken to re-turn the watch to zero
after every element, is found by experi-
ments tc be infinitesimally small.

Selection of Operator: Under nor-
mal conditions this may not be neces-
gsary. However, if the persons doing a
given job are not all of the same grade
of skill in that job, it becomes necessary
to selcct the operator possessing the
requisite skill. Such selection should
be on the basis of observation by the
Time Study man in consultation with
the supervisor. It must be added that
wherever possible such selection should
be avoided in order to prevent unneces-
sary arguments regarding the objecti-
vity of observations.

Position of Time Study Man: The
position of the Time Study ocbserver
relative to the operator is very impor-
tant. The observer should take up such
a position that he is able to see every-
thing done by the operator; at the same
time he should be neither absolutely in
front of the operator or so clese to him
as to make him fecl that somebody is
standing over him. Different Time
Study men prefer different positions,
but the position considered satisfactory
by the majority of the skilled Time
Study practitioners is by the side of the
operator or slightly behind him.

Number of Cycles to be Timed: The
nurnber of cyeles to be timed will de-
pend on a variety of factors such as the
length of cycle, variations of cycle time
due to inherent characteristics of the
job, lack of skill on the part of operator
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and the varying conditions under which
the job is to be performed. The number
of cycles timed should be such as to
give a representative sample incorpo-
rating all the factors affecting the
variations of cycle time, There are in-
herent variations in any time study.
They are caused by differences in
method, operator skill, materials, or
errors in time measurement. Even if
all such variations can be eliminated,
still there would be natural variations
in the cycle times due to random occur-
rences, and a certain minimum number
of readings have to be taken to allow
for all random variations with a certain
degree of confidence. The question is,
how many readings would be sufficient.
This can be easily found from a mono-
raph, prepared by Dr. Gerald Nadler.

Length of Study: It is desirable to
spread the number of readings required
for any element over more than one
occasion, so as to be able to get a repre-
sentative picture of varying conditions
which may occur from one occasion to
the other and may not possibly be re-
rporded if the study is taken on one
occasion only. Apart from the actual
number of readings required, the length
of study also depends on the capacity
of the observer to concentrate at one
{ime and the latter has been found to
be varying but mostly within the range
of 1 hour.

A CRITICAIL ANAILYSIS OF RATING

The actual time which is measured
in a time study is not necessarily the
normsal time, i.e, the time that a normal
operator working under normal condi-
tions at a normal pace would take for
performing the given element. Even
the same operator works at different
paces during various parts of the shift
and different operators may be working
at various paces, and with varying
effectiveness. Apart from these natural
variations there can also be induced or
deliberate variations. For instance, it
is our experience that some workers
tend to work a little faster while they



are under observation probably because
of the anxiety induced by observation.
On the other hand there are others who
deliberately ease their pace in the belief
that by doing so, they will get the bene-
fit of a larger allowed time. In all these
cases where variatiens in pace are nor-
mal, induced or deliberate, it will not
be fair or accurate to take the actual
time as normal.

There is thus a need for eliminating
or levelling the wvariations in actual
time observations in order to obtain the
normal time. This is the case for ‘rat-
ing’ which is the assessment of speed
and effectiveness of the operator by the
Time Study Engineer in order to relate
it to a normal level. Tt must be em-
phasised that ‘normal’ is not necessarily
‘average’,

Rating is an aspect of Time Study
which has been criticised very often and
the eriticism is valid to the extent that
there is an element of subjectivity in
‘Rating’. While it is unrealistic to deny
this sunjectivity, it has to be emphasis-
ed that it will be equally unrealistic to
deny the need for Rating. Accordingly,
the best possible solution is to accept
rating with its subjectivity and strive
to reduce the subjectivity to a mini-
mum. This is the practical approach
and the one which has to be accepted
until we can find an alternative means
of accomplishing the correction for
varying pace and effectiveness.

Time Study practitioners have them-
selves recognised the subjectivity of
rating and have taken the following
sicps to counteract it as far as possible:

(i) The elements should be rated
as frequently as possible preferably at
€very cccurrence.

(ii)  Observations and rating of the
same element should be taken wherever
possible by more than one time study
engineer,

(iii) As far as practicable, opera-
tors deing the job at near normal pace
and effectiveness should be studied.
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This is advantageous in as much as the
assessment of rating becomes more diffi-
cult as we get away farther from
normal in either direction, ie. towards
the sub-normal or to the abnormal.

(iv) Training of the time study
engineer in a systematic manner and
under expert guidance for a sufficiently
leng peried (at least more than one
year) before accepting his observations
independently. Like all matters involv-
ing judgement (e.g. diagnosis by
doctors) training and constan{ practice
are required for refining the judgement.

(v) Refresher courses for time
study engineers in order to ensure uni-
formity and adherence to standards,
This can be done by having several jobs
{on the floor or as films) each of which
is rated by all the time study engineers
and then comparing results for purpoese
of determining variaticns.

It may, therefore, be concluded that
Rating is a necessary part of Time
Study and should be practised by train-
ed persons who have a full appreciation
of its limitation and their consequent
respoensibility.

Another fact which may be borne in
mind in this connection is that, except
under conditions of induced anxiety
(which can be dispelled by the Time

tudy Engineer} or of deliberate slow
down, most workers would normally
work at near normal rating and, there-
fore, the tasks of rating and hence its
influence in Time Study are less for-
midable in actual praetice than it
appears to be in a discussion.

SYSTEMS OF RATING

There are three main systems of Rat-
ing in use and each of these is described
below:

Subjective Rating: In this system
the factors of skill, effort, consistency
and working conditions are all taken
into consideration by the Time Study
Engineer in establishing a concept of
normal pace for the particular element.




Thereafter the actual pace of the ope-
rator is compared to this normal and
expressed on a relative seale. By
applying this rating to the actual time,
the normalised time can be calculated
( = Actual Time X Actual Rating).

Normal Rating
Under the subjective rating system,
the rest allowance are added to this
normalised time in order to obtain the
standard {(allowed) time.

Levelling: In this method the fac-
tors which constitute the Time Study
Engincer’s concept of rating are analys-
ed into two separate parts viz, skill or
effectiveness and effort or speed and the
actusal performance of the operator is
compared 1o a graded check list of fac-
tors. The details of the system are as
follows:

Skill or Effectiveness is shown by
differing ability to plan the method of
doing the work as influenced by experi-
ence and training; also it is shown as
ability to perform the work planned, as
influenced by dexterity, stature, strength
phyvsical conditions and consistency.
Effort or speed is shown by the energy
applied to influence the output of
work. It will also depend on the
worker's interest in his work. his atti-
tude. co-operation, as well as cnergy.
Effort may be inecreased as a result of
cgood labour relations, supervision, and
bv direct or indirect incentives.

Distinction should be made between
effeclive and non-effective effort as the
latter does net influence the output of
work.

Conditions of the workplace such as
lighting. ventilation, ete. may affect out-
put znd an allowance should be made
for it. This is treated as a separate
allowance, and is not included in the
levelling.

Ruating or Levelling Fuctor: When,
in the judgement of the Time Study

man, an average performance both as
to skill or effort is being shown, then a
zero levelling factor will be applied, I
the levelling factor is minus 7¢ then
7¢: will be deducted from the observed
time to obtain the levelled time.

Likewise, on above average perfor-
mance, positive levelled time is greater
than the observed time. Levels to be

tsed are:

Effectiveness: Poor —; Poor =
Fair—; Fair~+: Average, Good.—;
Good ¢ ; Excellent—; Excellent =

Superb — ; Superb .

Speed has a similar set of grades
with one additicnal grade of “killing”
which is the use of so much energy that
the pace cannot be maintained by a
trained operator for more than a short
period of time (cne hour). Operators
working at “killing” effort oucht not to
be timed. The Time Study man should
wait till the spurt is over before taking
ficures he used. There are thus 11
grades of skill and effort used which.
for convenience may be referred to hy
the code letters:

P—: P+ F —;F-;A:G—:
G-;E—;E+;5—; 8 +; also
K for Killing Effort

Estimating Skill or Effectiveness
Level: The following factors should
be considered: Familarity with the
work (usually shown by correct use of
scguence). Hesitation., Errors, Motion
end Coordination, Self-Confidence, and
Accuracy. The table below shows the
degrees of these factors. The “effective-
ness” grade to be chosen will be the
average of these grades. Note that
some of these factors are not appro-
priate to some of the grades.

Eztimating Effort of Speed Level:
The following factors should be consi-
dered: Attitude to work and foreman,
personal  attitude, physigque, work
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energy, and working conditions. THe Allowed Time: As in the Subjective
table below shows the degrees of Rating System, here also the allowed
“Speed” appropriate to these factors. (standard) time is obtained by adding
The speed grade that is the average of the rest allowances to the normalised
these grades should be chosen. time derived by levelling.

EFFECTIVENESS
Factors to be identified

FAMILIARITY HESITATION . AIOTIONS AXD

., GRADE ; i SELF-CONTIDEXNCE |
’ ! WITH WORK : ERRORS CO-ORDINATION AND ACCURACY

Poor 1 None, Does not know ' Hesitates, frequent | Clumsy, poor I Slight sclf-confidence

sequence errors coordination '

Fair 2! Slight Some hesiation s Lacks seli-confidence

i Average 3 ! Proficient, follows ' No hesitation. Slow i Understands tools,
sequence Rare errors has self-confdence,

! : . Fair accurancy

Good b Above average and  No errors . Quick . Correct. reasons
© correct ‘ metheds
© Fxcellent 5 Complete - Precise Speedy and I Fully self-confident,
smooth " Little need to check
worl,
Superb 6 . } - So quick he is Knows and uses all the
: hard to follow short-cats.  Docs not
need to think
SPEED
Factors to be studied and identided
GRADE - WORK | PERSONAL - PHYSIQUE DISTRACTIONS. WORK
ATTITUDE | ATTITUDE METHOD
Poor 1 Kills time Lazy and dis- = Introduces de- " Works slowly
. interested lays, poor set up
Fair 2 " Resents sug-  Mental " Poor Does not use * Puts some
i gestions, Little | worries hest tools cnergy in the
" confidence in jeb
foreman )
: ; _ —!

Average 3 Doubtful of Systematic Holds back  Warks steadily
foreman. - hest effore,

Good 4 * Takes interest, | Conscientious iy Well prepared | At best pace for
Confident in . endurance
foreman.

Excellent 5 Keen - Utmost confi- i As systematic as Cannot main-

dence in super- possible tain cffort
, vision ; . indchnitely
Superb i Excelient g Excellent Never any Pace anlv main- .
tained for a
matter of
hours




Objective Rating: This is probably
the most objective system evolved so
far and owes its origin to Prof. M E
Mundel. In this system also the Rating
is a two step procedure, ie. a judge-
ment of two items, viz,, (a) pace and
(b) job difficulties. However, as dif-
ferent from the subjective rating pro-
cedure, the pace is first judged alone
and then the job difficulties are account-
ed far, in the form of secondary adjust-
ments which are standardised in terms
of observable phenomena, The advan-
tage of the system is that thereby
ijudgement of the Time Study Engineer
is confined only to the actual speed or
pace. The actual step in Objective Rat-
ing are as follows: (i) The rating of
observed pace against an objective pace

standard, which is same for all jobs. In
this rating, no attention is paid at this
stage to job difficulty and iis eflect on
possible pace, hence a single pace stan-
dard may be used instead of a multipli-
city of mental concepts. (ii) The use of
secondary adjustment, consisting of a
percentage increment, added after the
application of the numerical appraisal
(index) from step (i) has been used to
adjust the observed data. This percent-
age increment is to be taken from ex-
perimentally determined tables of the
effect of various chservable factors that
control the exertion reguired at a given
pace. These tables can be set up experi-
mentally, vide sample printed on the
following page.




SECONDARY ADJUSTMENTS FOR TIME STUDIES

" CATE- | , | | Vo AD-
I GORY | DESCRIPTION REF . COXDITION P JUST-
i NO ! LETTER : MENT .
: 1 Amount of body used A . Fingers used lossely ‘ 0
’ ‘ B ‘ Wrist and Fingers 1 |
' ! C | Elbow, wrist and fingers : 2
: D Arm cte 3
1 ; E | Trunk etc ! 8 5
: 2 ‘ Yoot Pedals F 5 11}10 pedals or one pedal with fulcrum under ‘ 0
| 0oL :
: [ ‘ G Pedal or pedals with fulcrum outside of foot 5
3 Bimanualness H | Hands help each otlicr or alternate
G Hands work simultancously doing the same
: | oa duplicate parts 10
| ; 1 " Rough work, mainly feet 0
4 ! Eye-hand coordi- I i Moderate vision 2 I
! nation* ‘ K Constant but not close 4 .
i | : L Watchful, fairly close 7
: | M Within 1/64 inch 10
5 i Handling N i Can be handled roughly 0
requirements® 0 ‘ Only gross control 1!
P i Must be controlled, but may be squeezed 2 ‘F
i Q ‘ Handle carefully 3
| R Fragile 5
6 i Weight or resistance to J W ‘ i11lb 2%
| be over-come | 1Lb. 5
! 2 Lbs, 10
[ 3, 13
’ [ 4 16
: i - © 5, 19
i 10, 28 |
1 [ 15, 35 [
! J ; 6, 40
| | : 30, 50 ’
:‘ ! 40, 60 |
I | (50 70
*NOTE: These scales could possibly go much higher in some cases,
In the objective rating system, since the normalised time accounts only for normalisation of speed

and the secondary adjustments are made for normalising the conditions of work, further additions
of allowarcces to arrive at the Allowed ({standard) time will be less than in the other two systems of

rating,
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A COMPARATIVE EVALUATION OF THE
DIFFERENT SYSTEMS OF RATING:

amony the three systems, the normalis-
ing and ealculation of allowed time [or
an element are shown in the table
below:

ESTABLISHING ALLOWED TIME FOR A JOB

As an illustration of the differcnces

OBJECTIVE RATING SUBIECTIVE RATING | LEVELLING
QBSERVED TIME, 0.5 COBSERVED TIME 0.3 I OBRSERVED TIME 0.5
Mins Mins | Ains
Decide *Pace’ Decide *Skill and Effory’ 13ecide for Effective-
. nuss =70
i For Bffort—2°,,
. . e o ) 1 Make
l\.’&TI\C 95, RATING 105 NET ADDITION 51;”
Gives Gives Givos
NORMALISED 0.475 NORMALISED 0.525 ea 03 TIME ==
TIML Mins TIME Mins WSELLERLISID oo
Aake Job Difliculey? Aake ADD
SECONDARY .
N e i s K e FATIGUE
ADJUSTNMENT 14, ALLOWANCES 240 ALLOWANCE ap,
Consists of :— Consists of :— Cinnsitaralios
Amount of Body *Compensatory Rest #Prrsonal allowancr
usedd Allcwance o
*Foot Pedals #(Constant *Seanding
*Bimanualness *Standing * Abnormal Position
"‘F.}_‘c H_and Co- * Abnormal Pcsition | *Weight Lifting or
ordination vse-af Forca
*Handling *yeight Lifting or e e
Requireinents Use of Force Light Condition:
*Weight or Resistance
0 be Overeonw *[iaht Conditions * \ir Conditions
*Results in 3
ADJUSTED TIME  0.5587 * Air Conditions I *Visual Strain
Mins
Aake
ALLOWANCES 21 *Visual Strain ‘ * Aural Strain
i
Consist ¢f :— * A\ural Strain | Results in
*Personal *\ental Strain STANDARD TIME 0.636
FOR ELEMENTS Mins
*Delav or
Contungency *Monotony Add Element for
*Working Conditions *Tediousness Delay, Abnormal Working
*Other Mlowunees, if *Delay or Conditions and Other
any Contingeney Allowances, if any
*(Other Allowances, if from Production
any Study 0.014
GIVES GIVES GIVES
ALLOWED TIME 0.65 ALLOWED TIME 0.63 ALLOWED TIME 0.65
Mins Mins Mins
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If applied with care all the three
systems yield comparable results, The
Subjective Rating System places an
exira respensibility on the Time Study
Engineer whereas the Objective Rating
system relieves this to a great extent
because his responsibility is only to
judge the pace. However, Subjective
Rating system is easier and simpler to
practize and is, therefore, the most
widely practised one. In comparison
the levelling system seems to suffer
from the disadvantages of both Subjec-
tive Rating (viz, subjectivity) and
Objective Rating (viz., complexity)
though to smaller extent. In selecting
any particular system one has to take
into account the exigencies of the
situation and the ultimate purpose of
measurement. If, for instance, the per-
formances in a factory are at a low
level, complex refinements will be out
of place. However it can be concluded
that the tendency in future will be
more and more towards a moare objec-
tive system which will continue to be
simplified for practical use on a large

scale.
SCALES OF RATING
Thecretically speaking one can

adopt any scale of rating because it is
only a means of relating various obser-
vations to each other through a normal
or datum level. For example, if one
takes ‘X’ as the datum or normal, then
all abnormal rating will be represented
X = *a’ where ‘a’ varies according to the
degree of abnormality, and all sub-
normal ratings will be represented as
X—'b’ where ‘b’ varies according to the
degree of subnormatity. Also, it has been
found in practice that the best sustain-
able level of rating does not exceed
normal by more than 1/3 normally.
That is, in other words, ‘a’ does not
exceed X/3 normally.

These being the general principles,
one has only to substitute a convenient
numerical value for X in order to
evolve a Rating scale. There are two
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such scales in common usage and each
of them has its advantage. These are
described below:

The 60-80 Scale: Here normal is
represented by ‘60° and therefore the
maximum rating will be ‘80" (ie.
60 ~ 60/3). Ratings bhelow normal are
represented by numbers less than 60.

The advantages of this system are:

(2) It fits in with the SMS/Hr.
method of expressing performances be-
cause that also has the 60 SMS/Hr. as
hormal performance.

(b) If one is using a deeimal
minute stop watch, as is usually the
case, the normalised time can be men-
tally calculated in seconds from the
readings of observed time and rating.

Observed time in decimal minutes

60
Rating in 60 scale

X

X 60 will be equal
60

to normal time in seconds. Since the
two 60°s cancel we can straightaway
calculate the normal time in seconds by
multiplying the minutes by the rating,

The 100-133 Scale: In this secale
normal is represented by 100 and the
maximum limit is, therefore, 133. Be-
low normal ratings are represented by
numbers less than 100. This system has
the advantage of all decimal systems,
viz., simplicity of marshalling figures.

In actual practice, either scale is
equally accurate and it is only a matter
of one’s previous training in one or the
other that creates preferences. How-
ever, it is quite simple for a Time Study
Engineer to switch over from one to the
other scale,

CONCLUSION:

Having obtained actual time and
rating the conversion of actual time to



normal time is done by applying the
relationship: Normal Time —
Actual Rating

Actual Time X
Normal Rating

REST ALLOWANCE AND
STANDARD TIME

COMPOSITION OF REST ALLOWANCE:

So far we have examined the
methed of computing the normal time
required for performing each element
in a job. But one cannot expect a
worker to work continuously all this
rate for any appreciable length of time,
even if there are no limitations imposed
by machine characteristics. The worker
has to avail of certain time for two
reasons, viz.:

(a) attending to personal
awgy from workplace;

(b) recovering from fatiguc caused
by work.

In order to account for these factors,
we have to add allowances to the nor-
mal time. These allowances are known
separately as personal allowance and
fatigue allowance and collectively as
Compensatory Rest (or CR) Allow-
ance. When we add CR Allowance to
normal time, the resultant time is
known as Standard Time.

needs

The ecmputation of CR allowance
has received considerable attention in
research work and specifications which
are reliable in practice are available for
use. In general, personal allowance is
a function of the duration and condi-
tions of work, and fatigue allowance i8
a function of both the tvpe of work and
the duration and conditions of work.
Hence perscnal allowance can be cx-
pressed as a uniform percentage of the
work time for all types of work where-
as fatigue allowance has to be varied
according to the type of work.

CRANFIELD RECOMMENDATIONS:

As a result of research work dene at
the Work Study School, Cranfield, UK,

a guide for computation of CR allow-
ances has been evolved. But the speci-
fications evclved in Cranfield are for
conditions in the UK and are not en-
tirely applicable in India. It is cbvious
that allowances related to thermal and
atmospheric  conditions have to be
modified substantially.

A MODIFIED GUIDE FOR INDIAN
CONDITIONS

A set of guides for computing CR
zllowances under Indian conditions has
been  provided by the Produclivity
Centre of the Ministry of Labour, Gov-
ernment of India, and is reproduced
pelow:

1 STANDING ALLOWANXNCE:
Males
Females

2%

4%2—;
Standing is known to cause fatigue.
Hence this allowance is needed.

2 ABNORMAL POSITION:

Males TSt
Females TC%

In postures, which are unnatural,
work is generally more difficult to per-
form and more energy is used. In
allowing for abnormal position, degre2
of abnormality has to be judged and
maximum allewance of 7% for worst
case has to be allowed.

3 ARDUOUSNESS, USE OF FORCE,
LIFTING, PUSHING, PULLING:

Allowance for lifting of weights
under most comfortable positicns are
shown below. If in addition, an abnor-
mal posture is involved, corresponding
allowance is made under the heading
“Abnormal Position.”

4 LIGHTING:

Males 5%
Females 5%

If it is impossible {o raise the general
standard of shop lighting to the recom-
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mended figures and there is evidence of
strain due to inadequate lighting, an
amount of up to 52 may be made. For
example, if the recommended lighting
is 24 ft. candles and the actual ig 6, an
allowance of 5% shouid be made.,

5 ATMOSPHERIC CONDITIONS -HEAT,
HUMIDITY:

When an operator performs a task,
changes take place in his body which
depend on the nature and arduousness
of the task. In general, when work is
being done, heat is generated in the
body which is lost in the form of
perspiration.

The rate at which this heat is lost
depends on a number of factors which
have not yet been fully investigated.
These factors include:

Surrounding air temperature

... dry bulb

Humidity of surroundings

. wet bulb

Rate of air movement at work place

Presence of hot bodies, machines,

walls ete.

It is usual to take account of the
first three factors in the above list and
this can be done simply by Wet Kata
Thermometer,

6 ATMOSPHERIC CONDITIONS:

Fumes

Protective Clothing

When an operator is required to
work in noxious or unpleasant fumes,
an allowance of 5 to 15/ may be made
according to conditions. If a respirator
has to be worn, an allowance of 107
should be made.

7 AURAL STRAIN:

Males
Females

47: Max.
4% Max.

It is generally agreed that a high
level of noise occurring at regular
intervals does not produce undue strain
on operatives working under these con-
ditions. This statement must be taken
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within normal industrial limits and it
is not intended to cover say, the testing
of jei engines, sirens and the like,
Little is known of the effects of these
on human health. But sounds which
occur at irregular intervals and at very
high intensity cause fatigue, viz., the
action cof a pneumatic hammer which
stops and starts at irregular intervals
soon hecomes very annoying and even-
tually “gets on people’s nerves”. So
also does boiler scaling and rivetting.

Examples:
Pneumatic hammer,

3 secs. on, 5 secs. off 4%
Normal testing of auto

engines 205
Overspeed 470
Press shop, where there

is variation in noise

level 2%

& VISUAL STRAIN:

Males 5% Max.
Females 5% Max.

Visual Strain is that strain, caused
by clcse operations, such as watch mak-
ing, instrument repair, inspection using
micrometers or such other instruments,
the testing of lamps ete. It is not easy
Lo differentiate between this type of
strain and that caused by bad lighting
conditions,

Examples:

Testing car head lamps 4<%

Inspection micrometer
work 3%
Textiles, ring frames,

light yarns 29%
dark varns 4%¢
9 MENTAL STRAIN:
Males 8% Max.
Females 87 Max.

Mental strain can be caused by a
number of factors such as concentra-
tion, where an operator may have to re-
member a long and complicated process,



An example of this nature is the manu-
facture of automatic ignition coils, in
which the operations vary layer by
layer throughout the process. A second
cause of mental strain is span of atten-
tion. This oecurs when an operator is
required to attend more than one ma-
chine. There is always the feeling that
when attention is being given to a par-
ticular machine, one or more of the re-
mainder may be requiring attention at
the same time.

10 MONOTONY:
Males
Females

4% Max.
47 Max.

Monoteny is that type of strain
caused by the repeated use of mental
faculties, such as in mental arithmetic.
A clerk whose job is to add up pages of
figures or to work out similar problems
will quickly become stale unless a com-
plete change of work is available.

11 TEDIOUSNESS:

Males
Females

e Max.
5% Max.

Tedicusness may be defined as the
strain caused by the repeated use of
the physical facilities, such as fingers,
hands, arms and legs. Work simplifica-
tion tends to make operations more
tedious for skilled operatives, but has
the great advantage that in most cases
the simplified work can be done by less
skilled operatives, Assembly lines, con-
veyor belts and similar methods of
working can be classified as tedicus ope-
rations,

CONCLUSION:

Compensatory Rest Allowances are
added as a percentage of the normal
time for doing each element. Since this
can vary for different elements, the
computation of standard time has to be
done separately for each element and by
addition we can obtain the standard
time for the operation.
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CONTROL CYCLE & PREPARATION
OF WORK STANDARDS

Most jobs to be done in a factory
consist of a series of cperations as des-
cribed earlier in the example of soap
stamping and wrapping. Therefore,
each operation is not an isolated event
because its performance is dependant
on both the operation preceding, and
the operation succeeding it. Again the
pace of each operation can be either
manually or machine controlled. These
factors necessitate the balancing of vari-
ous operations for computing the stan-
dard time for the job. This is known as
the preparation of the Work Standard.

For the purpose of Work Standards,
all jobs can be classified broadly into
four different groups:

1. Manually controlled jobs done by
individuals.

2. Manually controlled jobs done by
teams.

3. Machine controlled jobs done
by individuals.

4, Machine controlled jobs done
by teams.

We shall examine briefly the prepara-
tion of Work Standards for each of the
above types.

1 MANUALLY CONTROLLED JOES
DONE BY INDIVIDUALS:

In such jobs the pace is set and con-
trolled by the individual operator him-
self. His actions are not regulated by
the pace of other workmen or by any
piece of machinery. An example is a
girl bundling a dozen soap tablets in
outer wrappers, the scap being supplied
from one buffer stock and being remov-
ed to another. In such cases the stand-
ard for the job can be easily computed
by adding up the standard minutes for
the wvarious operations involved. An-
other feature of such jobs is that there
is no need for making any separate pro-
vision in the standard for ‘relieving’
which is normally reguired for attend-



ing to personal nceds. This is already
provided as personal allowance (part of
CR allowance) in the standard and,
therefore, the production expected is
only to that extent. Therefore if the
operator goes out for that period, there
iz no need {or anyone to be substituted.

MANUALLY CONTROLLED TEAM
JOES:

In this type ol job, groups of opera-
tions will be done by various individuals
and their pace will be interdependent.
For example, in a team of girls filling
and packing soap flakes in cartons, the
tollowing operations are involved with
the SMS as shown alongside for gross
af cartons packed.

2,

Note: The SMS values are not actual
and are shown only as example,
SHS/Gross
(i) Form the carion from flat
bodies and seal one end 46
(ii} Fill flakes into the carions 20
{ii1) Weigh each ecarton and
adjust il neeessary 22
(iv} Scal the other end of carton 22
(v} Wipe carton and pack
into wooedbox 20
Total 130

The work content for the whole job
is 130 SMS per gross of cartons. How-
ever, the various operations are not of
equal duration and, therefore, it is neces-
sary to determine which one will set
the pace. The pace will obviously be
set by the operater who takes lengest
to complete his part of the job.

For example, if we assign one person
to each operation the result will be that
we will have 5 givls and the first opera-
ticn (viz. forming cartons and sealing
one end) will be the longest and hence
the ‘control’ operation. The time taken
by this contrcl operation (viz. 48 SMS!
gross) is, therefore, the control cvele or
the time required for producing the

specified batch. (in this case, 1 gross of
vacked cartons.)

Now if 46 SMS|Gross is the control
cyele it means all the other operators
will have to wait for considerable time
on account of the first operation being
slower than theirs. This enforced wait-
ing will be for a time equal to the dif-
ference between the control cyele (46
SMS Gross) and the SMS Gross for
their individual operations. This diffe-
rence (or waiting ilime) is called the
process allowanee or PA. It must be
emphasised that this is different from
other idle time in as much as process
allowance is an allowance given to com-
pensate for enforced idlencss caused by
the nature of the job and not by the
operator.

To continue with our example, if the
contrel is 46 SMS/Gross. then the stand-
ard time for the job will be number of
operators x control cycle, ie. 5 x 46
SMS;Gross=230 SMS|Gross. This in
effect means that even though the total
work content for the job is only 130
SMS|Gress we are apparently required
to allow 230 SMS'Gr. This is on ac-
count of the defective allocation of
work in the team. It is an example of
unbalanced team. If this team is to be
balanced, we should obviously allot 2
girls for the first operation and one girl
for each of the other 4 cperations. In
such a balanced team. the control cycle
will he 462—23 SMS Gross and the
allowed time for the whele job will he
23 x 6=138 SMS Gross. This is the
correct standard for the job and the
PA now is only 8 SMS'Gross. In most
cases it will not be possible to balance
the team to the fine degree of complete~
ly eliminating PA.

n manually controiled team jobs
again, it is not necessary to allow any
separate realievers because either the
team can break off for personal needs
all at the same time or create buffers
between operations to take care of anv
individual absence.
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3 WACHINE CONTROLLED INDIVIDUAL
JOBS:

In all machine controlled jobs the
pace is set by the machine and, there-
fore, the ceatrol cycle is to be caleulated
in terms of machine speeds, machine
utilization and rejections.

Since individual jobs are a special
case of the general problem of team
jobs, the treatment given later for team
jobs will be applicable. Incidentally,
the treatment wiil be similar also for
jebs which are contrelled by ‘processes’
instead of machines.

4 MACHINE CONTROLLED TEAM JOBS:

The principle here is to calculate the
control cyvele in the following stages:

(i) Calculate the time required by
the machine for producing the
given unit of product. (If there
is more than one machine ope-
rated in series by the team, the
one which takes longest will de-
termine the control cvcle). Let
this time be ‘A’ minutes per unit
of product.

(ii) Extend the above by a machine

utilization factor. Machine utili-

zation can be defined as the per-
centage of time during which the
mackine is preductively emploved.

This is obtained by deducting

from the machine running time,

the corresponding percentage of
time for which the machine has
to be stopped for unavoidable rea-
sons. If the machine utilization
is U%, then the extended time,
which is the actual time for which
the machine will be occupied for
producing the unit of product,
will be A x 1%

(iii) In many cases all production
from the machine is not of accep-
table quality. If the percentage
rejection is ‘r’¢’ of the total out-
put from the machine, then the
acceptable nroduction is only

(100-r}%c of the total output.
Therefore, the machine occupied
time has to be extended further
by a factor equal to (300.0 )

Thus the actual control cycle ‘C
now will be

C=M x U x ]33, minutes.

This control cycle is used for
balancing the team for the opera-
tions which are measured by time
studv. Ii ‘n’ persons are required
for the balanced team on this

basis, the standard (allowed)
time for the job will be n x C
SMS.

5 INCENTIVE STANDARDS:

Wage incentive schemes are usually
operated for compensating above nor-
mal (i.e. above 60 SMS/Hr.) perform-
ance, the Iimit being 80 SAMS/Hr.
(or 1337¢) performance. In the case
of manually contrelled jobs this is made
possible by the operator working at a
rating above normal (i.e. at higher than
60 rating). But in the casc of machine
controlled jobs the pace is not set by
the operator, but by the machine which
cannot be speeded up bevond its capa-
city which has already been taken into
account for setting the standard. All
the same it is necessary to provide an
onpertunity for machine controelled ope-
ratives also to earn incentives.

This then calls for a provision by
which machine controlled operatives
can be enabled to work at upto 80 rating.
For this purpose the incentive standards
for machine controlled jobs are pre-
pared as follows: If there are more
than one machine controlled ope-
rations in the job, the one which
takes longest is selected. Now in this
operation there can be parts which
are dene hy the cperator while the
mwachine is not running, These are
called outside machine work and these
will be treated as non-machine centroll-
ed work, i.e. standard time will be taken
into 'account. But for those elements
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which are carried out while the machine
1s running (including the attention
time) the standard time is to extend
them by 80,60 facter. The underlying
principle is that thereby we will expect
the cperater to do 80 SMS of work in
every 60 minutes of machine running
time. This will enable him to take on
more work, if available, than he would
have undertocken in a non-incentive
standard.

If however, il is not possible to load
the operator satisfactorily to 80 rating
fer the machine runaing time the pro-
cess zllowence (idie time) should be re-
duced to a 60 rating (by multiplying
that part into GC 80) because it will be
fallacious to assume that he can wait
at 80 rating, This in effect means that
ncentive performances {(or above 60
SMS/Hr. performances) of machine
controlled operators will be only to the
extent to which they can take on work
during the machine running time at 80
rating.

Another feature to be noted is the
definition of work content during ma-
chine running time, There are certain
definite operations performed by the
operater. But in addition he is required
to pay aitention, in many cases, to the
machine while it runs. Since this does
not involve any physical work as such,
it is difficult to set any time allowance
for it directly. In all these cases one
should determine whether attention is
required at all and if it is required, whe-
ther it is to be occasional, intermittent
or contirucus. Then a practical allow-
ance is 25°¢ of the PA in case of occa-
sional attention, 50% of PA for inter-
mittent attention and cbviously 100%
of PA for continuous sattention. This
degree of accuracy is adequate because
any difference is significant only to 257%
(i.e. 1—60/80) of its magnitude,

In cases where the PA for machine
controlled jobs is excessive and cannot
be filled in by other work, it will be
futile to set standards, especially for

Tarw
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incentives.  Though the limit beyond
which PA should be considered exces-
sive is a matter of individual organiza-
tion’s pelicy (which in turn will be gov-
erned bv the number of cases with dif-
ferent magnitudes of PA) a practical
limit would be 33%% of control eycle.
Jobs with PA above this limit should
be considered as insufficiently organised
in as much as the operator has 1/3 of
his time spent in enforced idleness. Such
jobs should not be placed on incentives
because it will give rise to the anomaly
of the operator receiving incentive out
of all proportion to his effort and there-
by creating unpleasan{ repercussicns in
the minds of other men who do not
enjoy the advantage of high PA. The
remedy should be to find additional
work for the operater to fill in his PA,

6 PROVISION FOR ‘RELIEF IN
MACHINE CONTROLLED JOBS:

Unlike manually controlled jobs, in
machine controlled jobs, if the operator
takes his personal allowance for which
he has to be away from the work place,
the machine will have to be stopped.
And once the machine is stopped, the
production loss eannot be made up un-
like in manual jobs. This feature can
be taken into account in the setting of
standards in either of two ways:

(a) Lower the machine utilization fac-
tor to the extent of the personal
allowance of the operator by consi-
dering this time as a part of the un-
avoidable stoppages. This means
lowering the utilization by about
3%; or

(b) Provide for separate reliever for
such machine operators. Since per-
sonal allowance is about 3% of
working time, one can relieve ahout
30 such operators. Therefore, re-
lievers should be allocated, as far
as possible, at the rate of one for
every 30 machine controlled opera-
tors.

Of the two alternatives, the latfer is



preferable for three reasons viz,, (i) in
most cases it is worthwhile obtaining
the maximum utilization of machinery,
(ii) the operators themselves will un-
derstand that there is a provision for
relief in their standard and (iii) where
the team has a number of persons whose
jobs are meachine conirolied, they need
not all take their perscnal allowance
simultaneously as will be necessary in
the alternative.

-
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USE CF ACTIVITY CHARTS:

An activity chart i3 a means of show-
ing against a common time scale the
progress of several related operations
which are assigned to various members
of a team. These charts are necessary
in the premaration of work standards
where the operations are done in series
by a team of persons whoge work is in-
ierdependant or who may join together
for the perfcrmance of certain of the
operations. Such charts are neceszary
also where operators have to keep pace
with a number of facilities like filter-
presses, pumps, vessels etfe.

By marking off a horizontal line on
the time scale for each operator and for
each facilitv and indicating on each line
the time taken in proper sequence for
each operation, we can obtain the cor-
rect control ¢yvele, the optimum number
of persons required and hence the stan-
dard minutes required for the job. In
preparing such activity charts for In-
centive standards all manual operations
can be reduced by multiplying into
60/80 so *hat the control cvcle obtainad
will be at £C rating, Considerations re-
garding PA and relief wiil apply as
described earlier.

RESEARCH & DEVELCOPMENT IN
TIME STUDY

Most of the developments throuzh
research in Time Study have been aim-
ed at eliminating the subjective element
in rating for computation of normal
time. As a result of work in this field,
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certain methods have been successfully
evolved. These methods are of compa-
ratively recent origin and though they
are practicable they have yet to be deve:
loped to a stage where the data can be
universally adopted. They are descrin-
ed here more to indicate the trends be-
cause except in large organizations in
India where data have been collected
extensively and reliably, the adoption
of any of these systems may be still in
the future.

1 STANDARD DATA:

Where time studies have been taken
for a fairly long period over a variety
of jobs, it is poszible io compile stand-
ard timings for certain elements which
arc common to several jobs. This data
can then be used for computing the
time for any new jobs where the same
element occurs, Over a period of time
w2 can thus evoive a catalogue of stan-
dard data. Apart from the saving in
effort due to avoiding restudy of similar
elements. it ensures uniformity of stan-
dards. This collection of data will also
be useful for estimating and forecasting
costs and production schedules.

UXNIVERSAL STANDARD DATA:

Going cne step further, instead of
comniling time wvalues for various ele-
ments, it is possibie to specify time
values for each basic motion, and this
data can enabkle us to compute the time
for any specified operation. This is what
is aimed at in the Universal Standard
Data svstems like Method-Time-Mea-
surement (MTM). Basic Motion times
{BMT), Work Factor etc.

It can be reasonably expected that
future developments in Time study will
be in this direction and as they are per-
fected, Time Study will become more
sciontific.  However, at the present
moment these systems are ye® to be
develeped to the stage where they can
be applied universaily. Furthermore,
certain questions regarding the accuracy
of assuming additivity of basic motion

a



times and the effect of machine pacing
on these data are still receiving the at-
tention of research workers.

3 A COMPARATIVE EVALUATION OF
THE DIFFERENT SYSTEMS FOR
COMPUTING NORMAL TIME:

Though in theory the refinements to
Time Study are all improvements, the
selection of a particular method of Time
Study in a given organization is depen-
dant on the degree of accuracy required.
It is something like say the instruments
used for measuring length. For a car-
penter building a house, probably a scale
marked 1o the decimals of an inch will
be sufficient, but for a machine man
turning a part of the lathe, measure-
ments correct to a thousand of an inch
may be necessary. Similarly the degree
of refinement required in Time Study
is very much a matter of the actual pace
of work in an organization. In a high-
ly mechanized factory where the opera-
tions are also highly repetitive, proban-
ly the more refined systems are more
appropriate because {2} cperater’s time
is a more valuable commodity and cne
can, therefere, afford to take the trouble
of measuring it accurately and (b) when
operations are highly repetitive, they
will be also comparatively fewer in
number and can, therefore, receive
better attention in the way of more
accurate measurement. But considering
the generality of industry in India, it
will be adequate to adopt the Subjective
Rating System of Time Study at least
until all jobs in a factory have been
measured. Thereafter, the organization
should attempt to develop Standard
Data as far as possible. The third and
final stage should be to adopt the Uni-
versal Standard Data and this too only
if it is worthwhile from the point of
view mentioned earlier.

4 CR ALLOWANCES:

The physical, physiological and psy-
chological factors affecting rest allow-
ances have also been subjects of research.
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Since this can vary considerably from
che country to another and even within
the same country there is a case for in-
digenous research which can be under-
taken by collaboration between Scien-
tists and Industrial Engineers. The work
done in Cranfield Work Study School
has been already referred to. Such
work will be of use in fields other than
Time Study also because the results ob-
tained can be used with advantage in
creating the optimum conditions of
work.

RECORDING SYSTEM & CALCULA-
TION OF PERFORMANCES

1 PURPOSE OF RECORDING SYSTEM:

The purpose of a Recording System
is to collect, verify and process the data
regarding input of man-hours and out-
put of products on various jobs so that
by applying the appropriate work stan-
dards, ratios of O.itput-can be obtained

input
for each job.

For example, if the work standard
for a given job is X SMS/unit of output
and on a certain day ‘P’ units of the pro-
duct were produced with an input of
‘Y’ man-hours, then the productivity or
performance of the workmen on this
job would have been

SMS/Hr. (Standard minutes per

Y
hour)

In order to obtain this ratio, there-
fore, we must have the following data:

(i) Work standard for each job.

(ii) Production statement for each
job.

(ili) Account of man-hours spent on
the job.

We have described in the previous sec-
tions the derivations of the work stan-
dard. In this section the collection of
the other data will be described in
detail.



3 COLLECTION OF PRODUCTION AND

MAN-HOURS DATA:

It is assumed for this discussion that
the frequency of calculation of perform-
ance will be daily. It can be different
according to the type and organization
of the work, as will be described later.
The recording and flow of information
with the appropriate forms required are
indicated in the chart and forms below:
Thus there is a closed circuit of control
effected through the operation of the
Recording System.

Production

operators assigned to the job. These
sheets will be prepared by departmental
supervisor. The production statement
can be checked with physical stocks and
the man-hours state are checked at the
Time Office where it can be verified
whether every tally number who has
reported for work has been accounted
for on one work sheet or the other. Inci-
dentally this serves as a departmental
attendance record also. A convenient
form is one wherein the data regarding
more than one job can be presented on

Dw - . Check and it
Department | Daily Work Sheet ol *° } T 'f';“: ! e Dwreconcxe
. Supervisor Form A Titde ‘3 Office | with Clock card. 1
| Office ‘ j j
|
Performance Record DW to time
Tt Supervisor for Study Department
| action
- . A2
D | |
: epartment "
; Manager l Control ‘
o ' i
‘ I Ti ‘ Calculate per-
1 ! Linie atady | formance for each job
; i Department I Forms B :
! Performance record
; Form B
T i 10 management
1 !
k i
i
. |
Form A — Daily Work Sheet: This the same sheet.

shows the data regarding production in
units on each job and the number of
man-hours spent by each of the various

Form B — Daily Performance Re-
cord: Instead of sending back to each
departmental manager a number of
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daily work sheets, it will be more useful
to prepare a summary wherein the per-
formance of each of a number of teams
is shown together with data on produc-
tion obtained, man-hours spent, time
lost etc. This will form a concise con-
trol data for use by the departmental
manager and supervisors. A separate
Daily Performance Record for each
supervisor’s section is very often conve-
nient.

3 WAITING TIME

Whenever delays are caused due to
reasons belond the control of the opera-
tors, these should be recovered on the re-
verse of the Daily Work Sheet and the
equivalent man-hours should be deduct-
ed from the input of man-hours fo rcal-
culations of performances. This ensures
that the performance of the operators
are not adversely affected on account of
delays beyond their control. However,
if they are on incentive, naturally the
waiting time will be paid only at nor-
mal rates and not at incentive rates,

4 CLERICAL LABOUR INVOLVED:

The operation of the system deserib-
ed above requires about one clerk for
every 400 workers covered on normal
production jobs. On maintenance jobs
where the number of standards (esti-
mates) involved will be larger this pro-
portion may appear to be inadequate.
However, this is compensated by the
fact that in such cases performances
may not be calculated daily, but only
at longer intervals, e.g. weekly. This
figure of one clerk for every 400 men is
excluding the normal staff in Time
Office who can cope with checking and
is intended only as a rough guide, It
will vary from industry to industry.
Furthermore, if incentives are applied
the work and hence clerical require-
ments, will be about 505 more.
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MULTIFACTOR MEASUREMENT OF
FPERFORMANCES

In certain cases where skilled ope-
ratives are employed for maximising
utilization of machinery and materials
including services their performance
cannot be adequately represented in
terms of physical effort alone. This con-
sideration applies also to other skilled
jobs like supervision. Performances in
such cases have to be calculated on a
Multi-factor basis. All the factors which
are considered relevant to the perform-
ance of the person should be listed,
Since these may be too numerous for
manipulation in practice, a selection has
to be made from among these on the
basis of two consideration viz. (a) ex-
tent to which the person can influence
the factor and (b) the significance of the
factor measured in terms of economics
or quality. For instance, in the case of
a section supervisor some of the factors
which can be taken into account are:—
performance of labour assigned to his
care, achievement of production targets,
utilization of materials goodhousekeep-
ing etc. Having selected the factors,
each factor has to be assigned a weigh-
tage (in percentages adding up to 100
for all faetors) wheih again will be
based on the relative economic or gqua-
lity significance of the factor. Also, for
each of the factors certain range of per-
formance starting from a datum level
and improving to a target level has to
be specified. The ranges on all factors
should be placed on one uniform scale
so that they can be additive.

Much of the material analysed above
is available in different forms in stan-
dard text books on the subjeet of Time
and Motion Study. Our only claim to
originality is to have attempted to ele-
vate the concepts from the plane of text
books to another which has the added
dimension of experience, though only
limited, in India.



Productivity of an Industrial Office

Jogendra Prasad*

HE study of Productivity of an In-
dustrial Office has not yet received
the attention it deserves, principally
because an office has been traditionally
assumed to be some sort of a clerical
place, where a few ill-paid, semi-
literate persons take up their pens with
difficulty and record in a uniquely
illegible manner about materials and
papers associated with the work, of
which they personally know nothing.
A modern industrial office bears no re-
cognizable resemblance to this tradi-
tional pattern. An Industrial Office
stands strategically at the cross-roads
between the Board Room and the Shep
Floor; and the efficiency with which it
handles communications between these
two vital segments of an industrial con-
cern determines in fact the level of its
productivity.

This is not all. A still more strategic
cross-rcad, that between the Shop Floor
and the whole hinterland of the mar-
ket on which the life of the concern
depends—Ilies flat across the industrial
office.

Probably the whole perspective
would become clear, if the office is
viewed in the light of its proper func-
tioning: the whole layout has to be
planned and the markets both of raw
materials and finished products have to
be mapped out; costs as also the prob-
able profits tentatively worked out. All
this is precisely the function of an In-
dustrial Office.

Once the set-up is complete, its fune-
tioning in an orderly, profitable man-

* The author has been working in NPC on
Organization and Methods and Inventory
Control. He had his basie training in the
Institute of Industrial Administration
(London).

60

ner has again to be organised by the
Office. Additionally, as already hinted,
the Office functions in an interpretative
manner-—interpreting the decisions of
the Board Room in terms of invest-
ment, personnel, production techniques
ete. to the men in charge of the shop
floor and communicating upwards the
difficulties and problems of the latier
on to the Board Room.

Not only are decisions canalised, im-
plemented and interpreted through the
office, but the whole inflow and
outflow of money concerned with
sales and purchases which consti-
tute the life-blood of the Orga-
nisation take place through the
Office. The papers that pass through the
Office are merely a record of the for-
ward and backward flow of money,
which help to sustain the concern,

Every business, therefore, whether it
be big or small, must have a well-equip-
ped office, operated by trained person-
nel, who can perform their functions
effectively and economically in fur-
therance of the main objectives of the
concern. So far, we have heard of effi-
clency in output and administration
but the pivotal function of an office in
the economic life of the country—in its
commerce and industry—has not been,
for reasons already analysed, suffi-
ciently appreciated. Marginally, prob-
ably, the reason for this has been,
strangely enough, that an Office is a
somewhat inexpensive item in the
balance of accounts and the concept of
its efficiency has been rather wvague
and indeterminate.

The way the Industrial Revolution
came historically, gave higher priority
to the shop floor than to the Office,



which organised the whole show; and a
certain amount of contempt for so-
called paper work which was rightly
common among the early pioneers, has
to some extent persisted.

Later developments have proved
conclusively that this conception of
‘paper work’ has no correspondence to
reality. All decisions, from beginning
to end, regarding output have to be re-
corded and the efficiency with which
this job is done determines the status
and the position of the firm in the
market. At the ground level, it may
be said that the expense on office work
has to be analysed in the same manner
as other manufacturing expenses. In
{act, both have to be taken together as
integral parts of a common concern and
subjected to the same test of producti-
vity,

Many soundly coneceived policies fail
in execution, because top-management
is inclined to regard promulgation of
policy as its fulfilment. Programmes
of budgetary control have often been
wrecked, because of lack of a well-de-
fined procedure to gather, group and
correlate facts so as to provide an effec-
tive tool of management.

There is need of streamlining pro-
cedures and svstematisation and stand-
ardization of office work as much as
of other productivity techniques prac-
tised on the shop floor. In this con-
text, a ‘method study’ of office proce-
dures has been worked out in this
paper, with particular reference to the
following aspects of the problem under
consideration: (a) The precise work
performed by various departments; (h)
persons or groups of persons, identified
as performing the functions: (¢) the
various steps in the processes to be
done — that is, their order and timing.

This is a big field of studv. This
paper only seeks to underline the im-
portance of Procedure Study in the con-
text of the most productive organisa-
tion of industrial activitv. Procedures
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are means by which all repetitive busi-
ness is initiated, carried forward and
controlled. It is through forecasting
and budgeting procedures that operat-
ing plans are developed, through pur-
chasing procedures that materials are
obtained. In a manufacturing concern,
production-control and scheduling of
men, machines and materials are coor-
dinated through procedures. It is
through accounting procedures that in-
formation required for controlling
costs, profits and assets are gathered,
summarised and reported. These pro-
cedures ensure and enhance the pro-
ductivity of a concern. Hence proce-
dure is not only an office phenomenon.
Its implications are widespread and it
plays a vital role in the operations of
all departments.

The objectives of this Methods
Study may now be elaborated in the
context of a firm's Productivity : (1)
cutling clerical costs; (2) reducing
direct costs by building tighter operat-
ing controls; (3) improving customer
service; (4) strengthening executive
effectiveness; (5) improving policy exe-
cution; (6) raising employee morale:
(7) compensating for shortage of cleri-
cal labour and equipment. This list of
objectives of methods study is only
itlustrative and is not necessarily con-
secutive.

Each one of these objectives could
be elaborated to indicate how they keep
the entire business machinery in gear,
but to do so will mean a more compre-
hensive paper than this article, which
deals only with fundamentals, support-
ed by essential details.

The “utility-cost” concept, however,
needs special mention, because of fear
of redundancy of staff as a consequence
of rationalisation of office procedure,
This fear is really groundless. Mechani-
sation of bank accounts in India led
to staff redundancy in the ledger sec-
ticn, but the surplus staff was fruit-
fully redeployed in other branches of



activity — control of branch accounts,
internal audit ete. In a manufacturing
company, surplus office staff of the
general section can be usefully utilis-
ed, for example, in inventory control.
We may now mention briefly the
few details, to complete the picture of
this analysis: A prccedure analyst re-
cords the entire procedure process in a
chart, which indicates the flow of
work and operations performed. An
intra-departmental procedure chart in-
dicates the complete picture of the
various steps taken for performance of
a particular activity. The area of act:-
vity under examination must therefore
be precisely delineated. A typical pro-
cedure study form is given below.

Procedure Survey

The chart on page 63 gives a picture
of the different stages and various steps
taken to comply with an order sent by

Subject :

Ghjectives :

Processing of orders seat by salesmen.

the salesman of a particular area. It is
obvious that the procedure is defective
and some operations can certainly be
eliminated. Some of the improvements
may well be availability of upto-date
information about steck position, and
credit-worthiness of dealers with the
Sales Manager so that he may imme-
diately on receipt of the sale order ins-
trust despatch of goeds. The chart re-
produced on the following page, is a
representation of the various steps in-
volved in processing an order sent by a
salesman, but it gives no clear idea of
the really preductive operations in the
process. It is essential to separate gen-
eral productive operations from others
which only look ‘productive’ but are
really not so, so that the procedure
analyst may develop his recommenda-
tions. The skeleton flow chart, given
on page 64, would be a help in this
connection.

(@) to reduce time required of salsstnen in preparing order forms,

{6) to reduce clerical expense invalved in processing orders and invoicing

Area Salesman Sales Manager Accounts Store Keeper Dealer
Sale order — =3 Initials —————— Cheek eredit———— Check Stock
— —_— Record availability
Acknowledgment -
¢ Copy
Copy =3 Compute
Post a'c
Debit advice —
Stock Release — Prepare challan
Despatch goods ——ev —

Prepare Inmvoice  ¢=— Copy (challan)

Copy:

EEEY -

é=——— Copy

I

Copy

Copy (Rctain)
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OLD METHOD

[ SALE QRDER FROM i
( AREA SALESMAN

!
SYMBOLS USED — To Sales Manager (Regional Office}
0O Sales Manager sees and initials
10N — To Accountant )
%?&%%EION g i I 0 Accountant Checks Credit
TRANSPORTATION - i | ~+ To Storckeeper
. TEMPORARY FILE — H : o ':F_torsc;cepti& examines stock
. FIL TORAGE i | i =+ To es Manager
i ERE (BLORAGH) e 4‘ O Sales manager acknowledges order
I ~— To Accountant
| DEALER |
| SALESMAN  {__|
| ACCOUNTANT !7|

| © Accountant computes figures
O Accountant posis dealers Ale,

—= To Storekeeper

DEALER’S ADVICE |
| STOCK RELEASE & _
: ORDER o
(I — i O Store Keeper prepares challan

& despatches the goods

| = Challan Copy to Accountant
@

Accountant prepares invoice

| DEALER'S COPY
| salEsman |
| SALES MANAGER '—-
i ¥

File
| SRR | o " 5 r
| INSPECTION o | 3
il TRANSPORTATION S
TEMPORARY FILE | 1> - |
FILE | A 1 ‘ﬁ
| ‘ ?

| TOTAL




IMPROVED METHOD

SALES ORDER FROM

|
|
1\ SALESMAN El

‘ — To Regional Office

| ACCOUNTANT l
| SALES MANAGER |-—

DAILY STOCK
SUMMARY |

© — To Sales Manager

kel
-
=
=
L]
-
<
=
<]
)
=
!

s 1 O Check Credit
|

VERIFY STOC i

O  Acknowledge Order

e

To Storckeeper

[ DEALER |
| SALESMAN L—
| STORE KEEPER |7T

Prepare challan and despatch goods
Challan copy to Accountant

Q
2y
| O Accountant computes figures
O Tost Dealer’s Alc.

O

Prepare Invoice

] SALESMAN |—

[ SALES MANAGER |—

SUMMARY FAN
‘ l %Z\Igfl‘:d‘lnieotll?odlsavmgi ahns
‘ Operations .. } o | 5 ‘ 5 | — |
i Inspection ooom |2 A T !
\ Transportation .. | = { 3 { 7 | 4 |
‘{ Open File = | 1 .- | ‘ 1
iFile (Storage) .. | B | 1 o =
i Total .. ‘ ‘1 12 | i ‘ 5 1
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- Saving in time from the improved
method, shown on preceding page,
would be considerable. It is almost
reduced to three-fourths, and this in it-
self would contribute a good deal to
office efficiency.

A statement of philosophy would,
of course, be out of place in
an analysis of this character. But
it is broadly true that people are
generally averse to change; and this is
so particularly with office staff. It is
probably so because of routine. It is
not their fault. Circumstances and
traditions have led to this rather un-
healthy attitude of mind, which saps
enthusiasm. Probably it could be re-
medied by periodically changing per-
sonnel between sections or departments.
Change in attitude of mind is essential,
because even the best procedure would
fail to yield results due to staff’s lack
of enthusiasm to make a success of it.

A procedure analyst has always to
be on the look out to find new and more
efficient ways of doing things. He has
almost to weave a new pattern of
design. Simplification of operations,
change in timings of various operaticons
to avoid delay, redesigning of forms to
highlight relevant information would be
some of the ways of bringing about
“Efficiency” in office work.

The opportunity of work combina-
tion has also to be fully explored. Two
or three operations could be conveni-
ently combined in one. Wages-slip and
pay roll may well be conveniently
combined in one; statement of account
may be a bye-product of the entries
made in personal ledgers; sales journal
may be eliminated by filing invoices
chronologically and so on.

In industrialised countries, where
labour is expensive, mechanisation of
routine, and work-aids have almost re-
volutionalised the entire office proce-
dure. We in India eannot afford to
close our minds to these developments,
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Unlike the work done on shop-fleor,
where reduction in costs of production
is one of the main objectives to be pur-
sued, office work has to be done
speedily to provide useful information
to management, even at a higher cost.
The high costs involved in such office
operations may well lead to consider-
able saving in so many spheres.
Figures relating to sales, costs and in-
ventories are some of the items, which
an effective management might take
into  consideration for formulating
sound policies.

The various ways by which “effici-
ency” could be brought about without
much cost have been broadly indicat-
ed above. Incidentally we need to ex-
amine the implications of mechanisa-
tion of office work and its scope in our
country.

Mechanisation of office
means much more than merely pur-
chasing some equipment, like franking
machine, duplicators ete. It involves
complete overhauling of some oper-
ations, and the entire system has to be
studied and standardized to justify full
utilisation of equipment and trained
personnel. Installation, for example, of
a small bock-keeping machine demands
that relevant posting data is available
in time, and ledgers are standardized.

Standardization and streamlinming are
a pre-requisite to mechanisation. An ex-
pensive equipment may have to remain
idle, if for instance, the machine oper-
ator does not get particulars of pay-
ments received, because of the cash
book being held up at other points in
the system.

In industrialised countries, where
glant electronic equipment handles
most of the office-work, the entire pro-
cedure and routine have had to be
standardized even to the minutest de-
tail, so as to avoid bottlenecks. This
mentality brings some rigidity in its
train. But the rigidity is not unbusi-
ness-like because a thorough “Work-

systems



Study” precedes it, taking into consi-
deration all the aspects of business,
with allowances for departures from
routine.

It is true that “Work-Study” came
first to shop-floor and then to office, but
its importance in office is much more
than is generally recognised. In a mo-
dern society, all social, political and
economic activities centre round an
efficient office, and that is why office
inefficiency may affect efficient working
of an industry. Government regulations
regarding maintenance of books of ac-
count, pertaining fo provident fund,
income-tax, health insurance etc. may
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handicap streamlining of procedures in
a factory.

It is true that “Work-study” in office
has its own complexities; and it is diffi-
cult to say where it begins and where
it ends. In India, management is
generally slow in taking decisions, often
acting on little more than instinct.
Work-study of office operations con-
nected with decision-making could yield
good dividends to management, if pro-
perly organised. The results achieved
would bring about a change in attitudes
of office people who would begin to
think and act efficiently.




ADVERTISEMENTS FOR THE JOURNAL
(NPC Announcement 3): '

Uptil now, NPC has not, as a matter of policy, accepted any adver-"‘ Fa
tisements. Due, however, to persistent demand from manufacturers' to.‘= "
© secure space for their advertisements in this J ournal, it has been decided:

e

to welcome advertisements The objective of this Journal is to stnnulate s

thinking towards a more efficient functioning of industries and to con-

tribute, in every possible way, to the most productive utilisation’ of
men, machines and materials, so that industry should gain, and the coun-
try, prosper. It is, thereiore expected that industrialists’ would find
this Journal an appropnate and profitable vehicle for their adver-

tisements. Opinions about this Journal have been printed overleaf._':._"

The Journal has a wide cireulation to all industries of the country,

including large-scale, medium and small-scale, in the public as well as the | -

private sector. It reaches industrialists, managers, techniciang, trade
unions, business organisations, libraries and numerous other perdons,
interested in the development of mdustry It also goes to miembeérs of

Parliament, ministers and senior officers of Central and State governments,
foreign embassies and productivity organisations, the world over.

The schedule of advertisement rates has been moderately fixed as

follows: Full Page Half Page Quarter Page
Rs. Rs. Rs.
Six Issues 550 360 175
Three Issues 300 175 100
Single Issue 125 65 35

Rates for specizl positions :
Third title cover  18% extra{full page or half page only)
Back title cover 50°% extra (full page cnly)
(Additional 25% for each additional colour)

Since NPC works for Industrial Productivity, it expects a favourable
response in terms of advertisements from industry.

SUBSCRIPTION FOR THE JOUERNAL
{NPC Announcement 4)

Subscription for the Journal, fixed at a nominal rate of Rs. §.00
(inclusive of postage) for a whole year, is likely to be revised to Rs. 12.00,
with effect from 31 March 1360, upto which date, orders will be booked at
the old rate of Rs. 9.00. Orders, received after 31 March 1960, will be at
the revised rate. Copies of the First and Second issues of the Journal have
been exhausted. New subseribers will get 6 copies, beginning with the
current (Third) issue.

NPC VALUES READER'S OPINION ABOUT THIS JOURNAL
(NPC Announcement 5)

Tt is essential to get the reaction of the persons, who read the NPC
Journal, PRODUCTIVITY. - Hence this request to answer \the following
ouestlons S,
' I How do you like thls Journal? What is your over-all 1mi)ress1on‘?
I Which do you consider ‘the best items, so far pubhshe' b
III Which are the items, which, in your opinion, neédft Be included?
IV Any suggestions for improving the quality of this Journal?

Piinted and published by 8Sri D H Butani for the National Productivity Couneil, 38 Golf Links,
New Delhi, at The National! Printing Works (The Times of India Press), 10 Daryvaganj, Delhi.



Regd. No. 4757/39

ABOUT THIS JOURNAL

# .| have glanced at the two copies of your Journal and understand its very
great importance in the setting of new India...."

Gunnar Myrdal
Director, Twentieth Century Fund Research Project, South East Asia.

#_ . .The very thought-provoking articles punctuated with apt cartoons make
this journal a Must for any management library. ...
. R P Billimeria
Chief Personnel Manager, TISCO, Jamshedpur.

#_ It should be produced in many indian languages, so that a large number of
persons who are not proficient in English may be able to read the contents....”
S C Sen

Principal, Delhi Polytechnic.

#_ .. This journal is perhaps the only one of its kind in India devoted exclu-
sively to the dissemination of information about productivity, its philosophy,
techniques and benefits . . . Both in respect of the quality of the contents and the
get-up, printing and layout, the first two issues maintain a good standard. The
case study of a productivity project undertaken in an aluminium concern in
India, contained in the second issue, illustrates what productivity improvement
means in terms of higher output, lower cost and fuller utilisation of materials. ..

This is an excellent publication, embellished as it is with telling carioons
and suggestive quotations....”

The Commerce, Bombay,
16 January 1960.

# _The essentially meaningful simplicity that the Journal has succeeded
in maintaining throughout, in respect of its presentation and language...."
B B Lal

Allahabad University.

. "Productivity’ is Par Excellence and stimulating. . . .”

V Krishnamurthi
Director, SICS, Calcutta.

T

1 found all the articles of interest....”

M Skinner
Secretary, National Joint Advisory Council for Electricity, London.

_This most interesting publication. .. .”

U K Trade Commission, Bombay.




