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Recession and Productivity

OR THE FIRST TIME IN THE HISTORY OF THE PRODUCTIVITY MOVEMENT—IN FACT FOR
F the first time since 1939, when the Second World War began—both Industry and.
Government are in a productivity mood. Money on tap being no longer available
—thanks to the determined anti-inflationary policies of Government—Ministries and
Men in Industry have to earn their bread; and productivity comes into its own, for
no longer are its gains overwhelmed by the fortuitous gains of the market place. No
tonger can managements get off with drinking to the health of Productivity : they need
it for survival; and NPC has now got the opportunity of its life time, thanks to the
Katharsis of Recession.

And the Tragedy is truly Aristotelian, for we have got the equipment, but its
effective utilisation varies from 50 to 70 per cent and is under serious decline in the
Heavy Engineering sector, with its large multiplier possibilities in either direction.

In fact, the economy has been in reverse gear for quite some time. Apart from
the catastrophic fall in agricultural output due to natural calamities, there has been a
marked decline in recent years in the growth rate of industrial output. During 1961-
63, industrial output increased by 8 to 9 per cent per year. The increase was only
5.36 per cent in 1964, 2.46 per cent in 1966 and 1.13 per cent during the first quarter
of 1967. Commercial journals record an actual decline in industrial output in recent
months ; however that may be, the fact is that for the first time since we embarked
on the programme of Economic Development, the latest (seasonally adjusted) index
of industrial output is actually 24 per cent below the level of last year.

Naturaily, the decline in industrial production has had its repercussions on the
employment situation; and it is estimated that the current recession has Ied to the lay
off in different industries to the tune of about 200.000 workers, which is roughly 4
per cent of the registered factory employment.!

1 Official statistics indicate a far greater worsening of the employment situation, fer over the
year the live register of the Employment Exchanges has recorded an increase of 1.3 miilion to 2
tevel of 2.63 million.
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As the recession in wholesale prices? is of a much higher order—black market
prices having for the most part disappeared, the impact of the recession has been
cushioned by mounting inventories, which thus become the first SJocal point of the
application of Productivity Technigues.

In fact, we now have Inventory Control in the Reverse Gear, for instead of
maintaining inventories at the most economical levels through the mechanical
application of the EOQ formula, industry, working under an enormous social obligation
of at least maintaining the current levels of output, employment and wages, has been
accumulating inventories against the background of falling orders.

While the paying capacity of industry has diminished and cost reduction has
become, through dire economic necessity, instead of the form and fashion that it used
to be, a matter of life and death for industry, it is working under strain on account
of substantial increases in costs through the maintenance of large inventories : costs
in terms of space, staff and capital locked up; hence from a broad economic standpoint,
it would be in the interests of industry to liguidate its inventories at prices corresponding
to the cost of production minus the savings that would be effected as a result of the
reduction in inventories. The other alternative is to continue to incur the huge costs
of abriormal inventories against no return whatever.

And this would serve a number of important objectives of social policy; for the
goods that are now locked up in inventories would begin moving through the pipeline
to their natural destination of ultimate consumption; and an equilibrium flow would
once again be established, so essential to the basic health of the economy; the wheels
of industry would start moving at the pre-recession speed, if not a little faster. leading
to a fuller utilisation of men and machines.

Further, the unloading of these inventories would drain the price level of its
inflationary content. Government and industry would be rid of the perpetual bugbear
of a wage-price spiral. It is true that the illicit gains of the black market and the
unconscionable gains of monopoly would diminish or disappear; but the gains of
productivity would become prominent and practicable which will be an enormous
social gain; and NPC would be in a position to prove its metal, for we have widely
advertised for the last several years that our main function is to maximise the utili-
sation of the available resources of men and machines and thus help secure for the

people of this country a better and higher standard of living. 3

Thus the Recession with its cutback in employment and in capacity utilisation
should be to us, in the productivity movement, a blessing in disguise; for we have
toasted productivity in seminar after seminar and conference after conference. Now
industry is calling out frantically for cost reduction and the country is calling out for
goods. And industry has the capacity to produce the goods. The men and the
machines are there. Industry wants the productivity techniques and is now
psychologically disposed to accept and to use those techniques which would enable
them to get the best out of the men and machines. The time is, therefore, apportune
and propitious for putting productivity on to the moving car of the economy, for through a
conjuncture of circumstances, we are at the ‘stop’ signal. When the ‘GO’ sign appears,
we may have lost the bus,

2 The impact on retail (consumer) prices is not yet evident at the time of writing, except in
soaps and oils; and there has also been a softening of the free market prices of cereals. It is.
however, only a matter of time, unless some other crisis supervenes.



EDITORIAL

Basically, our economy is not in bad
health. There has been even in foodgrains
over the last 20 vyears atleast a 20 million
tonne increase in the annual average level
of output. Industrial output has increased
by 150 per cent; and what is more import-
ant, whole new industries have come into
being. And even as this is being written,
the Heavy Engineering Corporation with
full capacity to manufacture whole steel
plants, is nearing completion, with 12000
workers trained, ready and waiting for
orders! We have made an aggregate invest-
ment in industry alone of nearly Rs. 5000
crores, since we launched the First Five
Year Plan. All this equipment is available
with us and all that we have to do is
to epsure its maximum utilisation and main-
tenance. Manufacturing industry itself has
at constant (1961) prices nearly quadrupled
‘the value added’ during the iast 15/16 years.

There is, in fact, no comparison in
political and economic terms, in the situa-
tion as it now obtains as compared to the
time when the British left us. For decades
in the British period, it is significant that
not only our foodgrains ouotput but our
steel production was static. We were hardly
a machine manufacturing country and the
electricity we generated lighted—compara-
tively speaking—a few homes (considering
the magnitude of the population} and a
few industries in the main metropolitan
areas., Now we gencrate over 36 billion kwh
of electricity as compared to 6 billion during
the British period: and we are currently
engaged on a massive rural electrification
programme. We have 70 million children
in schools as compared to 20 million when
the British left us and the increase in techni-
cal education facilities is far greater.

The point then is that large industrial
capacities having been established, along-
side substantial technical education facilities,
it is for the community to so organise
itself that the people get the benefits of
all these investments in machines and men.
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The issues involved are vital, for the main
handicap of the Indian people has been the
abnormally low productivity potential of
the economic organisation as we have
inherited it from the British : a bit of large
industry, a disabled handicraft sector and
the large sink of agriculture. It was the
uncanny insight of Mahatma Gandhi whe
perceived immediately that this type of
economy was totally out of alignment with
our peculiar resource-endowment; aond @
productivity preogramme s nothing but a
particularly dynamic types  of resource-
mobilisation, considering all the circumstan-
ces of the case, for maximum mass welfare.
in fact one of the major obstaclesto the
realisation of a massive increase in pro-
ductivity in this country is the failure to
think it out in terms of the basic facts of
the Indian economy, the most important
and intractable being a large population,
nearly 450 million at the moment growing
at the compound rate of nearly 2§ per cent
per annum. As such, g productive develop-
ment of small industry is as it were written
into the very facts of the Indian economy.

From PRODUCTIVITY
Vol. lIl, No. 5 & 6
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Very obviously, productivity now comes into its own, provided the makers of policy
make it the central plank of their organisation and the practitioners of productivity
bring to bear on the task, moral and intellectual resources commensurate with the
enhanced possibilities of a bonafide productivity programme.

With an abundant harvest estimated at 90 million tonnes of foodgrains, which
may well be improved upon through a large outturn of the Rabi (winter) crop on
account of larger sub-soil water reserves due to heavy monsoon and floods, the econo-
my may well now turn a corner; and if the resources of NPC are deployed with a
missionary zeal, it may be possible to hitch our wagon to the stary

LORD KEYNES ON RECESSION AND UNEMPLOYMENT

“If the Ministry of Finance were to fill old bottles with currency notes, bury
them at suitable depths in disused coalmines which are then filled up to the surface
with town rubbish, and leave it to private enterprise on well-tried principles of
laissez-faire to dig the notes up again (the right to do so being obtained, of course, by
tendering for leases of the note-bearing territory), there need be no more unemploy-
ment and, with the help of the repercussions, the real income of the community, and
its capital wealth also, would probably become a good deal greater than it actually Is.
it would, indeed, be more sensible to build houses and the tike; but if there are
political and practical difficulties in the way of this, the above would be better than
nothing.

“Ancient Egypt was doubly fortunate, and doubtiess owed to this its fabled
wealth, in that it possessed two activities, namely, pyramid-building as well as the
search for the precious metals, the fruits of which, since they could not serve the
needs of man by being consumed, did not stale with abundance. The Middle Ages
built cathedrals and sang dirges, Two pyramids, two masses for the dead, are twice
as good as onhe ; but not so two railways from Delhi to Calcutta, Thus we areso
sensible, have schooled ourselves to so close a semblance of prudent financiers, taking
careful thought before we add to the ‘financial’ burdens of posterity by building them
houses to live in, that we have no such easy escape from the sufferings of unemploy-
ment,

“pyramid-building, earthquakes, even wars may serve to increase wealth, if the
education of our statesmen on the principles of the classical economics stands in the
way of anything better...*

—General Theory of Employment, interest & Money, 1960 Edition (Macmillan), pp 129-131,



Job Evaluation in Hindustan Steel

PK Das & OP Khetan

The history of job evaluation in Hindustan Stcel is a story of joint search by
Management and Labour for industrial peace in the steel plants at Rourkela, Bhilai,
Durgapur and Alloy Steels. Tt is the story of the application and progressive refinement
of the job evaluation system with the use of advanced statistical techniques, to deal

with human relations problems.

It is also a story which shows how the electronic

computer can be used effectively and quickly fo solve complicated problems involving

human rclations.?

N LVERY INDUSTRY AND EVERY UNDERTAK-
ING, wage disputes are common. In
India, a recent analysis indicated that wage
disputes accounted for 33°; of the total
man-days lost. A very large percentage of
wage disputes arise from preconceived notions
about the comparative worth of one job

1 This is a collaborative research piece on which
the two authors worked at Hindustan Steel in its
Manpower, Wages and Productivity Division at
Ranchi. Mr. P.K. Das is at present Director,
gs;c}ilt_ute of Applied Manpower Research, New

elhi,

2 There is no reference in the text to any human
relations problem having been solved through the
instrumentality of the Computer. The only references
in the text to the uses of the Computer concern the
solution of 360 equations involving 27 unknowns in
four different ways {page 351); locating an appropriate
value for the coefficient of correlation (page 351)
““This would have been a practical impossibility for
a human being, but the Computer did the jobina
very short period and worked out the values of the
unknowns and of ‘r’ the correlation coefficient in each
of the four cases,” ({page 351j. This enabled the
authors to build up quickly the mathematical base for
their Job Evaluation Manual ; and this in turn
enabled human relations problems to be solved at
Hindustan Steel, quickly and effectively ! In this
context, the reader would be interested in a number
of articles printed in this issue of the Journal on
Computerisation, Automation, etc. etc. and one
particular point is probably worth emphasising :
e _it (the Computer) will do only whkat it 15 asked and
programmed (and fed) to do...” Please see the
articke on “The Prosand Cons of Automation’ by
$.K. Warriar, page 381.—Editor

in relation to another, e.g. in relation to
Job ‘A’ which carries a wage ‘W7, Job ‘B’
is considered equal to/more difficult/less
difficult and has therefore to have a wage
equal to/higher than/less than “W". Wage
problems in Hindustan Steel have been no
exception to this general rule.

Job Evaluation is a systematic approach
to determine the relative worth of a job with
respect to other jobs. It is the evaluation
of a JOB and not the MAN doing the job.
Assignment of money values to the job is a
subsequent process known as wage deter-
mination and may depend on the existing
wage structure or a structure developed as
a result of collective bargaining.

There are various systems of job evalua-
tion viz., ranking, classification, factor
comparison and point rating. The last
named is most commonly used for industrial
jobs. The point rating system measures
the relative variations in the factors of
skills, efforts, responsibilities and working
conditions in each job by assigning a total
point value to each factor and then deter-
mining the relative presence of each factor
in the job by allocating a point value with-
in the total points assigned to that factor.
The points allocated to each factor are added
together to arrive at the total point value
for the job. Jobs are then ranked in the



340

ascending order of their point values und
slotted into job classes.

Jdob Evaluation in Hindustan Stect

Why did Hindustan Steel require Job
Evaluation ?  To anwwer this question it
will be useful to briefly recollect the history
of the HSL Wage Structure. The company
had been established in 1955 1o ser up and
operate three steel plants and ancillary
facilities. Sometime in 1958, the woge
structure for non-executive jobs in HSL was
worked out on the basis of the wuge scules
m_an older Indian plant. with cerain
adjustments, ubsequently, . the need
arose, some more scales of pay were added
and one or two scales werc bifurcated.
There were generally ten standard scules
covering unskilled, semi-skilled, skilled.
highly skilled and first-line leadership jobs,

From the very inception, the compan
tried to fix pay scales in all the plants on a
uniform and systenratic basis. However, the
fitting of jobs to scales of pay was done
more or less on the basis of job tiles, At
that time neither conditions were appropriate
for Job Evaluation nor had HSL the time
or the resources to undertake it.  Conditions
Were not appropriate because job contents
had not stabilised by that time. The HSL
Board, therefore, did the next best thing.
They appointed a high-level  Committee
consisting of the representatives of the Head
Office and plants to lay down uniform pav
scales. This Committee could, however,
cover jobs only in the major depariments of
the steel plants.  Subsequently, powers (o
create posts and change the organivdion
pattern were delegated to General Managers.
The number o workers in each depariment
and section began te vary and the job
comtents for hithevto “similar™ jobs began
to change between the three steel plants
without change in remuneration.

In the meantime several isolated demands
for upgradation of pay scales for certain Jjohs
or groups of jobs were being mude by wor-
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kers. In 1961 the workers of the whole L.D.
convertor section in Rourkela Steel Plant
demanded higher scales in relation to the
workers of the O.H. furnaces section of the
steel melting shop.  In order to solve this
dispute, it was decided that the disputed
Jobs along with some related jobs in the
O.H. furnaces section should be evaluated
by an independent ugency, The services of
the Productivity Centre, Bombay, were
ohiained for this purpose.  They developed
a manual and evaluated 48 jobs rom the
SMS Depertment.  As a result of this job
evaluation work some adjustments in pay
scales upplicable te o few jobs in the SMS
Dept. vere made.

However, demands for upgruding con-
tinued t0 pour from the other two plants
and c¢ven fvom other departments of the
Rourkela Stecl Plant. These were being
dealt withmainly on a general inter-plant com-
parison busis in the shsence of any systema-
tic procedure regarding  job  evaluation.
Euch of the three steel plants also developed
or adopted a differcnt job evaluaiion manual
tfor their own purposes.

In 1962 the Government of India con-
stitwted a Central Wage Booard for the tron
and Steel Industry to work out a wage
structure for manual, clerical and certain
grades of supervisory posts in the entire
steel industry.  In 1904 the Central Wage
Board decided 1o make a job evaluation
study of <clected jobs at all the steel plants,
both in the public and the privase sector.
This srudy was carried out Sy oan Expert
Committee of representatives froin HSL,
TISCO, HSCO and MISWL {Bhadravati).
The Expert Committee completed the job
evaluation study covering a tetsl of 120
selected jobs at each of the six steel plants.
They vlso determined the existing wage lines
o tihe different steel plants. The Wage Board
took this study into considerution while fixing
the minimum wage, DA rates and revision of
general pay structure in the various steel
companies but they could mot do much
about individual wage rate inequities.
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While implementing the Steel Wage
Board recommendations in Hindustan Steel,
the Management as well as the Unions were
conscious of the fact that since the overall
wage structure was (0 remain unchanged
for some years, individual employees and
groups were likely to press forward demands
for upgradation and improved earmings. A
machinery and a procedure were thercfore
necessary to deal with these demands on a
systematic basis. It was decided to include
a clause in the agreemcnt signed between
managements and unions in August 1966 to
implement the Wage Board recommenda-
tions, to the effect that a Joint Standing
Commiittee on Wage Differentials would be
established to deal with such disputes.

While informal consultations were being
carried on with the Union leaders regarding
the structure of the Committees and methods
of work, it was felt that the time had come
to agree to or evolve one job evaluation
manual for the entire company.

A meeting of the Chief Industrial
Engineers was therefore convened at Ranchi
in Nov. 1965 to decide this issue. Rourkela
and Bhilai had been using the manual
developed by the Productivity Centre,
Bombay, with minor alterations. Durgapur
was using the Cooperative Wage Study
(U.S CWS) Manuzl and the Expert Com-
mittee of the Wage Board had used a

3 This is interesting, for the difference between a
12 point and 13 point Manual may not be of any
vital public interest, may in fact be of little signific-
ance even in purely arithmetical terms either for
the employer or for the employee. It would in
fact be easy to break up even these 12 or 13 points
into a Wundred points, including one involving
Responsibility for the Soul of the Employes, as the
German philosophers would say! We could thus
infinitely create or at least improve employment
opportunities for intellectuals by intellectual hair-
splitting. In Gulliver's Travels a full-scale war was
cansed by the differences regarding the various
advantages and disadvantages of breaking egas either
at the Big End or at the Small End.
—Editor
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different manual which was somewhat
similar to the TISCO manual. The question
was : which manual to adopt for HSL as’ a
whole, and why ? There were several differ-
ences between the three manuals. For
gxample, the Rourkela and CWS used
twelve-factor manuals; the Expert Committee
had used a thirteen-factor manual®.

Dimensions of the Problem

While the advantages and disadvantages
of adopting each manuval were being discuss-
ed, a study was made of the procedure
adopted by other organisations and in
paritcular by the Cooperative Wage Bureau
(a joint organisation of the steel companies
in the United States of America) in develop-
ing their manual.

A point-rating system of job-evaluation
has several variables. The number of factors
(covering skills, efforts, responsibilities and
working conditions), number of degrees (one,
two, three, etc) and weightages allocated to
factors and degrees, are items of decision in
drawing up an evaluation manual. Determin-
ation of the number of factors to be included
in the manual depends on whether these
factors exist as identifiable traits in the jobs
to be studied, and whether each of these
factors would measure separate  traits.
Determination of the number of degrees for
each factor depends on the extent of
variation of the job contents of the jobs to
be studied and the possibility of locating
identifiable levels in this range of variation.
Determination of factor and degree weightages
depends on the value allocation in the com-
munity to these traits. For example if no
weightages are given to the wvarious factors,
then theoretically, one job which requires
the highest level in education (and no other
gualities) will be equated in terms of money
valug to another job which requires the
highest level in physical effort (and no other
qualities). This is seldom so in existing
value systems in a community and hence
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the need to allocate weightages to different
factors. Similarly it may also be necessary
to allocate different weightages to different
degrees within a single factor. For example,
suppose there are four degrees within the
factor “Education™ as follows :-—

Degree Description
1 Receives verbal instructions only; there{ore
no knowiedge of reading, writing, etc.
required.
2 Required to read, write numbers, letters,
and simple instructions and count.
3 Reading of average engineering drawings,

measuring tools, etc. and undertaking
simple mathematical calculations.

4 Detailed understanding of applications of
technology and engincering principles.

It is quite possible that the difference in
values which the community allocates
between degree 1 and degree 2 is quite
different from that allocated between degree
3 and degree 4. Thus a system of weightages
between various degrees of a given factor
may also be required.

While the manner in which the number
of factors was determined for the HSL
manual will be discussed later, it is necessary
to discuss the theory behind the determina-
tion of number of degrees and the weightage
system, because it is here that the major
experimental work was involved in HSL.

[n contrast to the usual approach to job
evaluation, which tries to “correct’”” a wagc
structure through the application of a manual
with preconceived factor weights, it was
decided to find out and use the community’s
concept of the weightage system as deter-
mined by an examination of the relative
values of various jobs in the HSL which
have been accepted over a period of yvears and
use these factor weights in the Company’s
new manual,

JOB EVALUATION IN HINDUSTAN STEEL

This approach does not represent as
radical a departure from accepted practice as
might first appear. Actually the factor weights
of any plan need not be considered as given
and not subject to modifications. Factor
weighting is a trial and error process. Even
in conventional job evaluation practice the
bench mark jobs are evaluated against a set
of factor weights and the correlation
of the best fitting line determined with
1ts scatter. The trial and error process
is continued with different sets of factor
weights with the intention of improving the
correlation of the best fitting line. The
reason for using that set of factor weights
which gives the best correlation is that when
the jobs are evaluated on the basis of a
manual containing such weights, the devia-
tions to be corrected are minimum. Consider
for example two sets of factor weights A and
B as shown in Table 1.

Table 1
Factor Maximum factor weights
A B

1. Education 107 127
2. Experience 9 }'33 8 '>
3. Initiative 9 6 | 13
4. Manual skifl 5) 7)
5. Physical Effort 3! 13 3 15
6. Mental Effort 10f 10
7. Responsibility for

Tool & Equipment 133 107
8. Responsibility for |

Materials 5 8
9. Responsibility for 40

Pace of Production 10 >42 15
10. Responsibility for | |

work of others 9| 5
11. Responsibility for !

safety of others 5) 2
12. Hazards 5 b oo 7
13. Surroundings 7 ,H‘ 5 }12

Teotal
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EXISTING WAGE RATE

DAS & KHETAN

Suppose 25 jobs are evaluated on the
basis of manual A as well as manual B and
suppose after evaluating these jobs we plot
the points scored by each job with respect to
its existing wage rate in separate diagrams
for the two manuals, like Fig. / and Fig. 2.
QOut of these two systems of factor weights
A and B, system A is better because if this
system is adopted in practice, there will be
less variations in the wage structure to be
corrected. There is no other criterion in the
two systems which might show the preference
of one system over the other.

FIG. 1

MANUAL A
Y =09

MANUAL B
¥ = B

JOB EVALUATION POINTS

The primary aim of any Job Evaluation
programme is to maintain or bring about
industrial peace. Therefore that set of factor
weights is considered best which can
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bring the jobs in line, with a minimum
number of upgradations and down-grada-
tions. The parameter which determines
these upgradations and downgradations is
the correlation coeflicient ‘r'".

It might be useful to briefly discuss here
what the coefficient of correlation represents.
Consider, for example, two sets of data like
the height of residents of a locality and their
corresponding average weight 1 if any
increase in height goes along with an increase
in the weight, then we say that the two sets of
figures are positively correlated.” When there
is a perfect correlation, the value of " is 1
as shown in Fig. 3 (a). When any increase in
one set of figures results in a decrease in the
other set of figures as shown in Fig. 3 (b), we
say that there is a negative correlation and
the value of r=—1. When the scatter diagram
is of the type as shown in Fig. 3 {c) the
value of r=0 and there is no correlation.
When the diagram is of the type of Fig. 3 (d),
it shows an imperfect correlation and the
value of ‘r* will be somewhere between 0 and
1. Tt is this last type of correlation that
is mostly encountered in practice.

In the present case our aim was lo deter-
mine that system of factor weights which
gives the highest positive value of r".

One way was to follow a trial and error
method, with the purpose of continuously
improving the coefficient of correlation ‘r’
with each trial. There were difficulties in
this approach. First, we did not have a
basis to move from one set of factor weights
to another so as to get a higher value of ‘r’.
Granting that a subsequent trial on a set of
factor weights might give a lower value of
‘r* there will be no end to the trial and error
process. Secondly, even if after successive
trials and errors we obtained a fairly high
value of ‘r’ we could not be sure that a still
higher value of ‘r" was not possible. We
would thus not know where to stop the trial
and error process. Thirdly, the process
would be extremely time-consuming.
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1t was, therefore. decided to solve the
problem  mathematically. This  involved
advanced statistical techniques and it was
estimated that the cafcultations would be so
large that it would be practically impossible
to do it manually. Tt was, therefore, decided
to solve the problem on a computer. The
Indian Statistical Institate, Calcutta, was
approached and the problem was solved on
their computer.

Rationale for Determination

Te understand the theory of determina-
tion of the best system of factor weights
from a given wage structure, let us take a
simple exumple.  Suppose we use & three-
Yactor manual and divide each factor into

JOB EVALUATION IN HINDUSTAN STEEL

FIG. 3b

: v - a fraction

FIG, 3d

five degrees.  Let us also assume that 5x,.
5%, and 5x, are tie maximum unknown
factor weights for these threc factors.© The
manual will, therefore, look as shown in

Table 2.
Tuble 2
Factors Factor Weights for Degree
1 2 3 4 5
. Skt 2 2 4 5
1. Sk X1 *1 3"‘x A1 *
. g
2. Effort X 2,(2 332 4x3 5k
sibility b 1 5
3. Responsibility  x, %, s 4x3 *x
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Let us further suppose that we select any
five jobs which have no dispute about their
existing wage rate. We shall discuss later
the question of selecting undisputed jobs and
will show that in the development of the
HSL manual we eliminated the effect of a
possible incorrect selection.

If we evaluate these five jobs on the basis
of the three-factor manual, then the total
points scored by each of the jobs would be
given in unknowns %, X. and x;. As the
existing wage rate must correctly reflect job
evaluation points we may equate the job
evaluation poinis with existing wage rates as
indicated below:

Job No. Job Evaluation Wage Rate
points (W)
1 X; -+ 2)(2 + 4xa = 200 (1)
2 3K1 4 3Xs HE .'Ixs = 250 (2)
3 le + 4Xz - Sx‘., = 450 (3)
4 2, 4+ X 4+ xg = 150 (4
X1
5 4, 5 3, =350 ()

These five equations with three unknowns
can be selved by the method of multiple
linear correiation, which consists of deter-
mining three “normal equations” with the
threec unknowns X;, X, und x; and their
simultancous solutions. The three normal
equations wiil be given by :

W =x, 0, + %1, -+ % d (6)
LW = x5 8, - %, 338, + Xy a9, (7
W = X 4d; + Xy 34 + X dodls (8)

where W is the wage rate and a,, a; and a, are
the kpown coefficients of x4, x, and x,.
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By applying the values of constants the
three normal equations become :

1400 = [5x; — 5%, < 15%, (9
4900 = 54x; — 53x, + 49x, (10}
4850 = 53x, - 55x4 + 50x,; (In

By solving these simultaneously, we get
x; = 574 or 57

10.3 or 10

Xa =

xg = 25.6 or 26

If these values are substituted in our
three-factor manual, it will look as shown in
Table 3.

Table 3

Factor weights for Degrees

Factors
1 2 3 4 5
I, Skill 57 114 171 228 285
2. Effort 10 20 30 40 50

3. Responsibility 26 52 78 104 130

This simplified example shows how to
derive mathematically the factor weights
from the existing wage structure, It also
gives an idea of the parameters and the
advance information necded for determining

factor weights from the existing wage
structure, viz.,

(1)
(2)

(3

The number of factors to be used

The number of degrees in which
each factor should be subdivided.

Degree classification information for
a fairly large number of represen-
tative jobs, regardless of actual
weightages. For example in our
familiar three-factor exercise the
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degree  classification  information
required is given in Table 4 below :
Table 4
Factors
Job No. 1 2 3

7I)Wegree scorredr in each Fa;:_tor

JOB EVALUATION IN HINDUSTAN STEEL

Number of Factors

As mentioned already, twelve factors
were used in the CWS and Rourkela manuals
and thirteen factors in the Wage Board
Expert Committece manual as shown in
Table 5.

The main difference was that while the
Expert Committee had used five responsi-
bility factors, the CWS and Rourkela

1 1 2 manuals used only four responsibility
a 3 3 3 factors. The responsibility factors used by
i the Expert Committee were for: (1)
3 5 4 5 Materials, (2) Pace of Production and
i - | 1 {3) Work of Others. But CWS combined
- Pace of Production and Work of Others in
5 4 5 3 “QOperations” whercas Rourkela combined
Table 35
CWS Rourkela Expert Committee
.1, Pre-employment 1. Education 1. Education
‘ Training
i
2. Employment Train- 2. Experience 2, Experience
ing & Experience
Knowliedge and Skill . ) . o
I 3, Mentalskill 3. Mental Skill 3. Initiative
4, Mazanual skill 4, Manual Skili 4. Manual Skill
5, Mental Effort 5. Mental Effort 5. Mental Effort
Effort
6. Physical Fffort 6. Physical Effort 6. Physical Effort
7. Responsibility for 7. Responsibility for 7. Responsibility for
Materials Materials Materials
8. Responsibility for 8. Responsibility for 8. Responsibility for
Responsibility : Tools & Equipment Tools and Equipment Tools and Equipment
,1 9, Responsibility for 9. Responsibility for 9. Responsibility for
‘l Qperations Work of Others Pace of Production
10. Responsibility for 10. Responsibility for 10. Responsibility for
Safety of Others Safety of Others Work of Others
L 11. Respoasibility for
Safety of Others
11. Hazards 11, Hazards 12. Hazards
Working Conditions . .
» 12, Surroundings 12, Surroundings 13. Surroundings
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Materinls and Pace of Production in
“Materials™. ;

The question was whether 1o use the
12-factor manual or the 13-factor manual.
Che test used for deciding the issue wis
whether the 13th factor measured a trait
significantly different from those measured by
the ether 12 factors. Fortunately for us the
Lxpert Commitier classitications were avail-
able for all the 13 factors.  If the 12-factor
manual was 1o be adopred. then the traits
“responsibility for work  of others” and
cresponsibility  for pace of  production”
were more likely to have measured the
same jeb contents. In the Expert Com-
mittee  classifications we looked into the
degree scored aguinst these (wo factors for
varions jobs and found that they did not
have o high degrec ol correlation between
them.  Thut meant that the factors
“Responsibility for work of Others” and
“Pace of Production” measured different
traits. It was theretore decided to use a
thirteen-factor manual.

Number of Degrees

The number of degrees used by the
CWS, Rourkela and Expert Committee
manuals were also different. CWS and

Expert Committee manuals used a variable
number of degrees, varying between three
to nine and five to six respectively:
whereas the Rourkela manual wused six
degrees consistently for ali factors. The
Expert Committee manual had used also
the concept of half degrees. The question
was, how many degrees to adopt for the
new HSL Manual ?  As  the statistical
study was to be based on the degree classi-
fications of the Expert Committee manual,
4 maximum of only six degrees was to be
used.  As the sixth degree was generally
applicable to executive jobs which were not
proposed to bhe studied on the basis of the
manual to be developed, the number of
degrees was uniformly fixed as five for all
factors with the provision that wherever
after final apalysis the curve showing the
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distribution of weightages in the various
degrees within a factor became horizontal
or developed a negative inclination, the
higher degrees would be drepped from
whichever degree the curve became hori-
zontal or had a negative inclination.

Preliminary Job Classification Information

As the Expert Committee had cvaluated
120 jobs each from Bhilai, Durgapur
and Rourkela Steel Plants, degree classifi-
cation information for a total of 360 jobs
was available. For determination ol factor
weights for 13 factors, the degree classifica-
tion information for 14 jobs would have
been enough if the weights within a factor
were distributed in 4 linear manner, and if
these 14 jobs were chosen in such a manner
that their existing wage rate was correct.

Fourteen jubs were considered necessury
and sufficient as each of these would give an
equation of the form

Job rate=K DX+ DX, +DX;......... -+
DX (13)

where K was the unknown constant, X; is the
unknown factor weight for factor No. 1, and D,
the degree classification of the job in factor t, X,
the unknown factor weight for factor 2, and D+
the degrec classification of the job in factor 2 and
so forth.

It wus found difficult to decide which
14 jobs were correctly paid for; and if only
14 jobs were used in the study there would
be considerable chance of error in the place-
ment of an individual job in a given factor,
since personal judgment was involved. I[f
onlv 14 jobs were used, such errors in
judgment would have considerable effect
upon factor weights. The use of all the
360 jobs would reduce the importance of
individual errors in judgment to a point
where they would have no significant effect
upon the final results. It was, therefore,
decided to use all the 360 jobs for the
study.
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Distribution of Factor Weights

In our familiar 3 factor manual we
assumed that the factor weights would be
distributed in the various degrees in a linear
form as given by the equation :

Factor weight =a--bx

(12)

whiere X is the number of degrees and ‘a’ and *b’ are
constants,

For example if a=10 and b=2 then the
factor weights for the various degrees would
be as shown in Table 6.

Table 6
Degree 1 2 3 4 5
Factor weight 12 14 16 18 20

Instead of following a linear form it is
quite possible that the best sct of factor
weights might be distributed in the various

JOB EVALUATION IN HINDUSTAN STEEL

Table 7. For comparison, Row 2 of Table 6
is retained.

Table 7
Degree 1 2 3 4 5
Factor weights :
Linear 12 14 6 18 20

Non-Linear 12 13 17 22 30

The assumption of linear distribution for
factor weight within a factor might therefore
mean imposing a restriction which may pre-
vent the determination of best results. But
what type of distribution within a factor
should we assume ?  Should it be a second
degree curve or a curve of higher order?
Theoretically as we were using five degrees in
our manual, a curve of fourth degree would
be the best. This would mean that the
factor weights of the five degrees would be
completely independent of each other. This
curve may take several shapes, one of which

degrees in a non-linear form, as in Row 3 of is shown in Figure 4, However it was
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decided to assume only the second degree
curve because even if we used a higher order
curve and get the factor weights as shown in
Figure 4, it would be difficult to justify and
use such factor weights in the manuzl
because in such an arrangemeni some of
the higher degrees would carrv  lower
weight than the lower degrees.

For example, in Figure 4, degree 2 would
carry a factor weight of 24 while a higher
degree 3 would carry a fuctor weight of Ig
only. This would be contrary to the accept-
ed principles.  The factor weight distribu-
tion curve should be of a rising nature as

"
fre
T
1
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=
o
o
e
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shown in Figures 5 fa), (b) and (c).

This shows that the assumption of a curve
of higher than second degree was not only un-
necessary, but was also impossible to use in
practice. Tt was therefore decided that the
distribution of factor weights in the various
degrees within a factor would be assumed to
be in a curvilinear form of second degree of
the following form :

Factor weight=a-rbx-+cx2......... {13)

Where x is the number of degrees and a, b, and
C are constants,

T

. 2

T

3

&
=
c
§ FIG. 5b
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In this equation if constant ‘c’ is zero
then the curve becomes a straight-line and
therefore in this assumption of second degree
curve even linear distribution is covered.

The assumption of distribution of factor
weight in a curvilinear form of second degree
necessitated a chapnge in the form of the
cquation for each of the 360 jobs. The
equation now becomes :

Job Rate=K+-(a;+b;, x;+¢;+x2) +{a,+

N d s :
h2 ‘!+C2 xg-) s '“'""'T(a]'d_"_bl[; ‘\{13,‘# C]3

(14).

The constant K, a), da..o...cve 14y could be
combined into one constant €. The equa-
tion then becomes :

Job Rate=C-{bx;+c; x,5)+(bs x3-¢y x5%)

4+ {by Xg+ 5 Xg*) 4o {byg Xpy T Cr3Xgg?)
v (15

Where C is the unknown constant. b and
¢, the unknown constants which determine the
distribution and factor weight of factor 1: and
X, the degree classification of the job in factor 1.
b, uand c, are the unknown constants which
determine the distribution and factor weights of
factor 2; and X, is the degree classification of
the job in factor 2. and so forth.

[n this cquation which represents the
rate of a given job, there are 27 unknowns—
the common constant C and twe constants
for each fuctor.  The 360 jobs give 360 <uch
equations with 27 unknowns.

Wage or Job Class

Befure we come to the soiution of these
equations there iv one more point to be
discussed.  So lar in framing our eguations
we huve cquated job evaluation points to
the wage rate.  What should this wage rate
be ? HSL uses incremental scales. In
addition there 15 Dearness Allowance which
is lower at the lower level of basic wage and
higher at the higher levels. There is also an
Incentive Scheme in force which gives the
workers incentive earnings.

JOB EVALUATION IN HINDUSTAN STEEL

How should the wage rate be worked
out ? One way would be to take the mid-
point of the pav scale and add D.A. rates
toit. For the 13 basic pay scales in our
Works Departments, it is as in Table 6.

Table &
Mid
Job Class  Pay Scale  point of A, Job Ratwe
pay scale

(1) () (3 4y (5)-(3+4
Wl T0-85 77.3 6l 137.5
w2 80-90 85 0l 143
W 3 54-100 92 60 152
w4 88-114 101 al: isl
WS Yg-113 105.5 o0 163.5
w4 113-147 130 b 190
w7 135.17% 155 [iN] 220
W 8 156-221 1898 = 65 2513
w9 168-290 229 tA 194
W10 210-365 2875 65 352.5
Wl 260203 327.8 U 3973
w12 325473 400 75 473
W 13 350-575 462.5 75 537.5

If we wuse the figures of job rule
as given in column 5 of Table & above.
this would mean that {actor weights

would be evolved on the basis of existing pay
scales and DA rates, There were two ohjec-
tions to this approach. Firstly the factor
weights developed on the basis of existing
wage scales and DA rates would not remain
the best factor weights vwion in future either
the wage scales or the DA rates underwent
a change. As the job evaluation manual
was meant for long-term use we did not
want it to be linked 10 any particular ser
of wage scales or DA rates. Secondly.
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cur cxisting 13 wage scales  were not
according to any scientific pattern. They
were evolved historically and ad hoc changes
were made [rom time to time. 1o course of
time. the scales may have to be brought into
4 scientific pattern and therefore we decided
that in developing our job evaluation man-
ual we should not use the existing payv scales
as the basis.

Fortupately for us another alternative
was avillable and that was to use job elas
numbers as shown in column § of Table 6
instead of wage rute.  This would keep our
factor weights independent of the existing
wage scales and DA rates.

The equation wus therelore rewritten in
the following form.

Job Class =a-+(byx; +0y%;?) -+ (baXy +¢y%47)

Fhpny —ea4y®) o (braXis +C1a%15%)
...... {16

Job of the Computer

Acteally speaking as we did not know
as 1o what might be the difference in the
velue of carrelation coefficient *r* in case we
used job cluss or wage rate, and if the usce
ol job ¢lass gave a very low value of 't and
the use ol wage rate gave a very high valuc
of 'r’we might still prefer to use the factor
weights obtained on wage rafe basis; it was
decided to sofve the 360 equations by using
wage rate s weli as job class separately.
This would give ws two sets of factor
weights and we could choose one of these.
taking all other poinis into account,

We have already discussed the reasons
for using the convilinear distribution  of

Nactor weights within o fuctor.  However.
s mest of the other manuals had  used

himear system which would be more simple.
it was decided (o solve both the systems
ol tactor weights separately and make a
choice fater, If' there wuas no significant
difference in the value of the correlation
coeflicient 'r’.  So instead of one soluticn of
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360 equations. we desired four sets of solu-
tions as shown below :

Set ! Linear facror weight with Wage Rate

Set 2 Curvilinear factor weight with Wage
Rate

Set 3 Linzar factor weight wiih Job Class

Set 4 Corvilinear factor weight with Jab
Clasys

The computer of e Indicn Statistical

Institute was  given (he complen (avk of
solving - 200 equations imvelving 27 une
knowns a4 different wovs, Thoueh o

practical impossihility for o human being.
the computer did the joh in a very short
period und worked our the values of the
unknowns and of 1 (the correlstion coetfici-
ent) 10 cach of the four cases as follows :

Case Yidae of p?
Set | 0.9108
Set 2 0.9279
Set 3 0.892%
Set 4 1.9087

During the period the clectronic Com-
puter was making the analvsis. the thinking
nad also erystallised thet o5 our manual
would be of & permancnt nature. it should
net be based on the existing seales.  Having
thus limited cur choice 1o the job class
soluzions, und as the cunvilinear factor
weights gave a higher value of 7 {1 wus
decided ro odopt this volution,

Negative Factor Weights

Br uwming the values of 27
siven by the Compater,
out the actual factor waet
factors und their distit
Factor, 10 was found thaet

uriknowns
when we  worked
s for the various
utien within each

i1 Sume faciors showed nesaive factor werghts
iy all the five aegrees,

11} Sume factors had negative factor weights in

the lower degrees and positive factor weights
in the bigher degrees: an.i

e Some factors had increasing factor weights
in the initia! dezrees and decreasing factor
weights for higher degrees,
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According to  established practice,
negative factor weights had never been used;
nor was it logical. Similarly it was also not
possible to adopt a system of factor weights
where higher degrees carried lower factor
weights than the lower degrees. It was,
therefore, decided to convert the negative
factor weights into positive and have all the
factor weight curves of a rising nature in
such a way as to make minimum reduc-
tion in the valve of 'r’. It was obvious that
any change in the best system of factor
weights given by the computer would mean
a reduction in the value of ‘r’ but the object-
ive here was to get all the factor weights
into positive with the minimum reduction.
This was done by a method of trial and
error,* each time finding the wvalue of ‘r'.
The final solution adopted by us gave the
value of ‘r” as 0.8788

Obtaining Job Class from Evalution Points

As in the solution of unknown factor
weights, the job class was equated to the job
evaluation points in the form of unknowns.
It was envisaged that the total of job
evaluation points would itself give the
evaluated job class, not requiring any con-
version table, fractional values of job evalua-
tion peints being rounded off to the nearest
whole number. However as our job classes
ranged from 1 to 13, the manual, when
constructed, carried weightage factors into
decimals. During negotiations the Labour
Unions, however, felt that the weightage
factors may preferably be converted into
whole numbers so as to keep the manual
simple, and if necessary a job evaluation
point to job class equation may be provided.

* Later on in collaboration with I.I.M., Calcutta,
we worked out 4 mathematical basis of obtaining
only positive facior weights and rising factor weight
curves. It was found that if the following restrictions
were imposed on the values of the unknowns a, b;
and ¢y then the values of factor weights would be 1o
the desired form :

a0

by =0
by+10¢; >0

The factor weights as worked out by the
Computer gave zero weight to the first
degree in all the factors. The labour
unions also felt that psychologically, it
would be preferable if the first degree of
cach factor also carried some weight instead
of zero weight.

In order t¢ accommodate these two
points of the Unions the factor weights as
given by the Computer were teplaced by a
new set of factor weights by using the
conversion equation

A=10+4+20C

A=the actual factor weights used in
the manual and

C=the factor weights as given by the
Computer

where

This conversion, however. did not affect
in any way the accuracy of the manual. All
that it did was that instead of the total of
Job evaluation points giving directly the
evaluated job class, it required a conversion
table to determine job class from the total
score of job evaluation points.

Conversion Table

Total Score

Up to 179
180 —199
260--219
220—239
240—259
260279
280—299
300—-319
320339
340359
360—379
280 and ahove

Corresponding Job Class

e ld — S W~ A B L R

Concept of Half Degrees

We have already mentioned that i the
Expert Committee Manual cach factor had
been divided into six degrees. In addition
they had also used the concept of half
degrees. [Even though the definitions were
given only for full degrees in the manual,
they had found this concept convenient,
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4s In manv cases when the job seemed to
fall in between the two degrees, it could be
slotted into the half degree in between the
two degrees.

While negotiating the manual with the
labour unions the advantages and disadvan-
tages of using half degrees were discussed
and ultimately it was agreed that while for
the time being the half degree values may
be interpolated, all attempts would be made
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to evaluate the jobs with full degree and
not use half degree values.

Conclusion

The development of the HSL Job
Evaluation Manual was all the way a search
for a rationale to solve problems which had
evaded solution. The labour unions them-
selves had expressed a desire for finding a
solution both in the various evidences before

Table 9

SYSTEM OF WEIGHTAGES FOR FACTORS & DEGREES

Degrees
Factor
1 1.5 2 28 3 3.5 4 4.5 5
1. Education 10 24 32 38 44 50 56 — —
II. Experience 10 2 30 36 40 44 438 — _—
IIi. Initiative 10 12 16 20 24 29 34 41 43
IV, Manual Skill 10 12 14 15 16 18 20 23 28
V. Physical Effort 10 13 14 15 16 17 18 —_ -—
VI. Mental Effort 10 20 28 34 40 48 46 48 50
VII. Responsibility for Fools
and Equipment 19 16 24 33 44 55 68 — —
VIII. Responsibility for
Materials 10 13 16 18 20 ] 24 26 28
IX. Responsibility for Pace
of Production 10 28 36 42 46 47 48 49 50
X. Responsibility for Work
of Others 10 12 —_ 22 — 32 — 44
XI. Responsibility for Safety
of Others 10 i3 16 18 20 2 24 - —
X11. Hazards 1o 11 12 13 14 16 18 22 28
XIII. Surroundings 10 12 14 16 20 26 36 — —_—
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the Wage Board wi well a< at the time the
Wage Board recommendations were imple-

mented.  The wuaem of factors, degrees ond
weightages in the moannal, tinaliv nezotinted
with  the Unions, for evaluating jobs in

JOB EVALUATION IN HINDUSTAN STEFL

Unions setting up a Joint Standing Com-
mittee on Wage Differentinls for 1the whole
of the company and Plant Level Committees
for cach Plant. to deal with disputes regard-
ing wage differentials on the bass of this

Bhilzi, Durgarur and Rourkela Steel Plunts manual.  This agreement murks 2 new era
and  Alley  Steals Project appears  ws in the  history of industrial reations in
Tuable 9 on page 353 Hindustan Steel and is a step forward in the
direction of mutually solving problems on a

An ugreement  wus sigied  with the  rational basis.

EDITORS NOTE

This is anr inteilectual exercise of considerable industrial importance; and the authers whoe are
obviously inteilectaals of a high ordsr have spent guite a good bit of the Company's research resources
in making out a job evalusoon manual which they thought would be of long-term significance or
that it would at leuwst furnish o rationale to solve problems which had so far evaded solution. Apart
from the difficuities 1 framing a logically valid job evaluation manual oo u long-term basis in the
context of rapid technological and economic changes, as a result of which several jobs jusi cease to be
and several new jobs contimuously appear und disappear, it would be interesting to follow up this research
piece, how far. as posed in the opening paragraph of the article, it has really contributed to industrial
peace at Hindusian Steel, since the time the Company accepted it. As a purely intellectual effort.
however, this is a remarkable piece, as exemplifying the possibilities of the mathematical approach
in case of major problems of real social importance, now that the Computer can dJo in minutes what
used to take as many years in the pre-computer era.

That Reminds Me of Innovation Management

“This being the India Productivity Year, I am thinking of a
Plending  of productivity and family planning. Let us have twins
1t will help the cause of
At the same time, the ‘delivery cost' per child,
the “Labour® pains per child and the ‘overhead' troubles per child.
will be the minimum. Above all, your mother will come here and

stay iong only ounce in the guise of helping me.”

and then not have any more children.
family planning,

—Femma, Aug. 11, 1967



Work Simplification

Applied to an Accounts Office

Srivathsa VSR Subramaniam

Every business organisation is, or cught to be, interested in the optimal utilisa-

tion of its staff and office spacc.

In established offices carrying on routine work, the

management may not even be aware of the potentiality of simplification through

better and smoother fow of papers and documents.

Usually a *Systems and Methods®

unit is assigned this responsibility in modern organisations.

How could work-flow be studied, simplified, and the scating arrangement of
staff members altercd, ¢o result in better space utilisation ? The author made an
actual study, followed by application in the Accounts Division of a reputed firm, which
desires to remain anonymous but has permitted the publication of this study, with,

however, all rights reserved !

HE ACCOUNTS DEPARTMENT OF THE FIRM I8

housed in a hall of 52’ x 34’ and accom-
modates 44 members of the depariment.
The work-heads could be divided as :

(a} Accounts Pavable, comprising indige-
nous and foreign purchase sections

(b Sales

{

{¢) Cost Accounts
idy Internal Audit, and

{e) Sales Tax.

The Chief Accountant felt and expressed
the need for about six additional clericul
staff. bused on the estimare of increased
work-load in the department.  As the hall
was alrcady packed with the existing staff.
the problem was how te accommodate the

additionual hands in the same area. To arrive
at a solution, a work-flow study was made,
with the following objectives :

{a) providing proper seating arrangement for
everybody. leaving room for reasonable
expansion:

{(b) keeping the paper handling and move-
ments to the minimum possible;

{¢} eliminating congestion;

‘d? providing enough. but not too much,
space for table work:

eliminating, improving or confining
operations or work with objectionabie
features: and

£} bringing together the section personnel

and section heads of similar work, for
easy control and supervision,

The study was in three steps @
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Step I: A department layout was made
to ascale of 1*==10".  All the tables, chairs
and other objects in the area were recorded
in their existing positions to the same scale.
Then, the names of persons occupying the
respective seats were noted in the same
layout. It is shown in Exhibit JA.

Step 2: The work-flow sequence was
then recorded under the existing responsibi-
lity heads :

fa: Accounts Payabic
it Sales

¢} Cost Accounts

(d) Internal Audit, and

{e} Sales Tax

ERI1ZTING

LA,

SEATING

WORK SIMPILIFICATION

Care was taken in recording the workflow
so that even minpute details were not
missed.

The nature of department work was then
brought under certain standard nomen-
clatures and proper codes were selected,
as shown on page 358,

These codes were used to record the work-
flow sequence in the department. a5 shown
in Exhibit 1B,

Step 3 The next step involved the ia-
corporating of the distance through which
each paper or document moves between
distinct work functions. To do this, the
name of the person doing cach work func-
tion was noted.
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Code Significance

—— Regular Flow

=== Periodic Flow

Temporary Storage of papers

Ll B

Inspection of documents
Entry

Beok entry (Check)

Stores Verification Report

O
5
A

Final Filing Work

A

With the help of the layout (Exhibit 1A)
and the work-flow sequence (Exhibit 1B) all
persons were located. The distance between
persons doing consecutive work functions
was measured through the nearest path. The
actual distances were calculated at 17=10
and incorporated in Exhibit 1B.

Analysis

The work-flow chart (Exhibit 1B) was
analvsed, and the following features were
noted :

1. The total distance through which all the
documents in the section move was 629,
of which about 33% was contributed by
the Accounts Payable section. This was
because the persons conmected with
similar work were scattered.

2. The section heads were seated away from
nersons working under ther,

3, Persons connected with consecutive work
were not put together, and this did net

WORK SIMPLIFICATION

give an idea to an individual about what
his colleague was doing.

4. TPersons who performed service functions
such as the Comptist, were not centrally
located.

:JI

Inspection and Eatry functions could be
combined in the Accouats Payable,
Sales, and Cost Accounts sections.

To achieve these objectives, two new
layouts within the space available—Axial
and Equitorial—made to a scale of 17=10"
{Exhibits 2A and 2B) were designed, provi-
ding room for expansion in work.

Appraisal

With the work-flow analysis and the
two new layouts, a ‘five-point appraisal’
scheme was designed as follows:

1. Work Aspect: Making use of the work-
fdow chart shown in Exhibit [B, a pro-
forma chart was made as shown in Exhibit 3.
The latter indicates the optimum work-
flow, after eliminating, confining or improv-
ing operations with objectionable features,
arrived at as a result of the analysis. For
each work function, a Seat Allocation was
made as shown in Table I printed on next
page, indicating the positions shown in
Exhibits 2A and 2B.

As explained under Step-2, the distances
through which documents move, are incor-
porated in Exhibit-3.

~ The functions and the papcr movement
distances are brought under a comparative
study under Exhibit-4.

From the work aspect, the Axial layout
shown in Exhibit-2A was found convenient
for paper movement. However the Equatorial
layout shown in Exhibit 2B was found to
reduce the distance through which papers
move, to a considerable minimum. The
nett differences are shown in Table II
prinicd on the next page.
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TABLE 1
Seat Allocation

Work Flow

No. in LExhibits
Section Work Functions of 2A&2B
Per-
sons From To
{ Indian Purchase Head 3§ PID PIS
]
Foreign Purchase Head 1 FP —_
Financial<
Accounts | Sales Head 4 S1 5S4
|
| Internal Audit 3 IA1 IA3
7 Purchase and Direct
I Materials 6 PD1 PDOo
Cost .
Accountss Overheads 4 OH1 OH4
!
I Miscellaneous 3 M1 M3
b
_ Accounts Check 1 CA —
i General Ledger 1 GL —
] -
| General Journal 1 Gl —
General 4

, Additionai Clerk 1 T —
t

L Typists, Steno, etc., 10 As shown

New Hands Expected 6  Space for
Expansion
Provided
Section Heads 4 As shown
_ Fotal 50 —
TABLE I
Differences in Distance
Proposed Layout
DATA Existing AXIAL EQUATO- Expec-
Layour Exhibit RIAL ted
oA {Exhibit Reduc-
2B) ticn
Totél paper
travel dis- 629 366 359 57.69%,
tance in
feet
Total work 10079, 87% §7% 13,
functions
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2. Space Distribution . Space distribu-
tion decides the convenience of the working
staff und hence the citectivencss of the new
lavouts, From a study of the convenience
of working persons, it was cstablished that
the minimum area required for an individual
to work easily with the existing tables and
chutirs, was 25 sq. feet.

The available and unusabie floor spaces
were measured from Exhibits 1A, and 2B
and tabulated in Exhibit-5.

Taking care that the propesed layouts
should accommodate 50 persons (the existing
44 plus the additional 6), the two proposed
layouts offer a per capita floor space of
26.7 sq. {T. and 26.1 sq. ft. respectively.  As
these are above the minimum decided level
of 25 sq. ft., the layouts were considered
convenient,

3. Administrative and Control Aspect :
The Proposed layouts keep the section heads
in the existing positions as they are located
near the cabin of the Chief Accountant. Also,
the key personnel and persons of higher
responsibility were brought together and
located near the section heads. This was
expected to train the second line staff by
‘physical proximity” and day to day ‘func-
tional contacts’.

The section heads were consulted as to
their opinion on the adininistrative and
control aspect of the proposed layouts; they
preferred the ‘Equatorial’  arrangement
(Exhibit 2B).

4, Human Relations Aspect : 1t was
understood that shifting of tables and chairs
and combining responsibilities should also
be viewed as affecting relative social status,
which may lead to objections being raised.
The *Group Behuaviour” of persons in the
Accounts Department was  observed and
anilvsed.  The following kev factors were
found to exist :

a.  Persons were intensely job-conscious.

bl They possess an affinity to the present
direction of their seats and tables,

c1 Members connected with the treatment of
similar documents b'ked 10 have the same
persoen in case of any re-arrangement.
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WORK SIMPLIFICATION

Exhibit 4

WORK DISTRIBUTION ANALYSIS OF PRESENT AND PROPOSED LAYOUTS

I

SYMBOLS |

> 8 gon >

Numbers

FUNCTIONS

Regular Flow
Periodic Flow

Temporary
Storage

Inspection
{Check?

Entry

Book Entry
{Check)

Stores Verifica-
tion Work

Final Filing
Work

Total Func-
tions

Total Paper

|

EXISTING LAYOUT

i

PROPOSED LAYOUT
(Axial & Equatorial)

e =
B = R
3 2 o B ” E i g E o F | %
= - . o _ I
I I-‘g“ o | = — ! 2 £ lsﬁ ‘ e &=
oF | 81 ¢ g < S les 2] %
“‘-‘« Sl e B g 2 £ | B
-3 b rJ-: ey 1 -3 m
£ L& £E1 9 £ 5
& = :5 =4 I
= = I
| i
16 5 3 5 2 3t 11 2 3
— 1 1 \ i3 16 — — 1
4 2 - — 1t 17 3 1 —
10 3 — 1 5 13°) 3 2 1
12 3 3 5 23 46 10 3 3
—_— - 3 3 —_— -
. [ 1 s 1 — — —
P 4 — 13 23 9 3 —
51 18 7 16 64 156 41 12 8
48 26 24 186 629 |17 457, =

Flow Distance* 343

faa

Internal Audit

16

30!35

9

Cost Aceounts

L

14

13

!
dH.I.'

Total

17

15

26

137

33"4‘359

* In the proposed layout columns upper half are for Axjal Jayout :Fxhibit 2B} and lower half are for
Equatorial layeut (Exhibit 2C;



Exhibit 5

SUBRAMANIAM

3ol

FLOOR SPACE DISTRIBUTION ANALYSIS OF THE

EXISTING AND PROPOSED LAYOUTS

Estimated Minimum Area required for an individual to work comfortably with the existing tables and
chairs {per capita floor area} = 25 sq. ft.

DATA

Actual

ENISTING LAYOLT |
(Exhibit 24) i

Proposcd Layouts

Axial (Exhibit 2B)

Actual i

Equatorjal Exhibit 2C)

Actual

sq. ft. I % sq. ft. 50 sq. ft. e
I '
1 Total Area Available 1855.0 100.0 1855.0 100.¢ 1908.0 100,0
LESS
Area in Passages & Gaps 447.9 241 262.5 14.2 3420 17.9
Area Qccupied by Vault 143.5 7.7 143.5 7.7 143.5 7.5
Storage Area 55.7 3.0 55.7 30 57.2 3.0
Area Unusable (due to
corners) 520 2.8 52.0 2.8 52.0 2.7
Area Covered by Pillars 4.5 0.2 4.5 0.2 6.8 0.4
. o _ -
2 Total Unusable Arca 703.6 37.8 518.2 27.9 601.5 31.5
3 Nett Area Available {I—2) 1151.4 62.2 1336.8 72.1 1306.5 68.5
4 No. of Persons 44 50 50
S Per Capita Floor Area
3—4) 26.2 — 26.7 — 26,1 o
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These gave an important clue that the
‘Accounts Group® would prefer the ‘Equa-
torial layout (Exhibit 2B).

5. Cost Aspect; Whenever a change
in the existing system 1s made, it is essential
to estimate the cost implications and see
whether it falls within the means. The
proposed layouts were confined to the
present working area, and it was found that
the re-layout could be effected after 1.30 p.m,
on a Saturday (as the department closed
by that time on Saturdays). Bused on the
existing overtime rates, the cost of effecting
the re-layout was estimated to be about
Rs. 25 only.

Implementation

Based on the ‘five-point appraisul’ the
following method of implementation was
recommended,

1. A conflict due to a fear in the ‘increase of
work-load’ is expected to arise among staff
members, on inmtroducing the new laycut.
This should be avoided by cxplaining the
need and the objective of work simplification
well in advance.

WORK SIMPLIFICATION

2. The Equatorial layout (Exhibit 2B) should be
taken for implementation.

3. The same tables and chairs should be given
to the persons in their new locations.

4. The same persons should be allocated to the
disposal of given documents, taking care
of the new work flow pattern shown in
Exhibit 3.

5. The re-layout shouid be effected on a
Saturdayv cvening after office hours.

1t was also suggested that the ‘number
of papers disposed per day per head’ could
be used as a measure of efficiency. Taking
care of any improvement in the overall work,
it was also decided to re-assess additional
staff requirement.

Conclusion

The above approach, analysis, and
appraisal were found to work successfully
for a given type of work, environment and
selected group. However, it should be
possible to make use of the work-simplifica-
tion technique on the same lines, by study-
ing any organisation, and selecting the
proper units of appraisal to fit into the given
situation.

THE SCIENCE OF GOVERNMENT

“The Czarina Catherine of Russia (who refused to recognise the first independent Government of the
United States as being too revolutionary) sought advice on the Science of Government from a number of

distinguished European intellectuals.

Ameong these great gentlemen invited to Moscow was one Mercier de

La Rivicre, the author of L'Ordre naturel et essential des societies polirigues; and the following conversation
transpired between this gentieman and the Czarina Catherine :

Catherine : “Sir, can ¥ou tell me the best way fo govern a State 2"

Mercier de La Riviere : “There is only one way, Madame. Be just, that is fo say, uphold the constitution

and obscrve the laws.”
“But on what basis should laws be made 77

“Most certainly.

Eao XoxXn

“0n onc basis only, Your Majesty, en the nature of things und of men.”
But when one wishes to make these laws what rules should be observed '™

shiadame, to give laws to mankind is God’s prerogative.
task? By what right would he dictate to those whem God has not placed in his hands et

“Ta what then do vou reduce the Science of Government 27
=Tq study the laws which God has so manifestly engraven in human society from the time of its

How can mere men venture on such 3

creation,  To seek to go beyond this would be a great mistake and a disastrous undertaking.”

2

«Sir, it has been a great pleasure to meet you.

1 wish you good day.”
—Sonvenirs de Berlin
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Size-Efficiency Relationship

In the present analysis, the author has made an attempt to determine the relation-
ship between size and efficiency. This paper deals first with the theoretical consider-
ations, second, the methodology, supplemented by technical notes on the measurement
of efficiency, and third, an empirical study of the major industries of India.

OPULARLY, THERE ARE THREE SCALES OF
production—large, medium and small,
with inter-degrees between large and medium,
small and medium, etc. In some industries
the predominant size of production is large
while i others it may be medium or small.
In every industry, however, we may find all
these scales. Since the optimum size is not
definitely ascertainable, it would be difficult
to pinpoint the departure from the
optimum. Though assuming a determinate
optimum. such departures would be quite
common.

The question is, what determines the
size of the most efficient unit ? Decisions as
to the optimum or the most efficient size
cannot be made on the basis of intuition
or theoretical prejudgement; it can only be
on a measurement of the costs and the
benefits of various alternative sizes that are
met with or are practicable, technically and
otherwise,

1t iscommonly assumed that the optimunt
size is likely to result from the frec play of
economic forces. These are: (i) Technology
(t) Finance (il) Managerial Talent (v
Market (v) Business Risks on account of

fluctuations in demand, etc.. (vi) The Exter-
nal Environment.

Technological ianovations have a
marked effect on the size and character of
equipment, its speed, its servicing. etc.
Corresponding to each stage of technology,
there is an optimum size in terms of equip-
ment anpd the quantum of engineering it
continuously requires. With changes n
the size of equipment and in the speed
of machines and with acquisition of
new knowledge, the optimum size of the
industrial units also varies from time to time.

The Financial forces also influence the
optimum size of u unit. In practice. the
task of raising capital exerts important
influences both upon the size. as also upon
the structure of units. The amount of
capital which a {irm can raise and the rates
of interest payable by the firm on varving
amounts of capital arc limiting factors ol
extraordinary strength. in respect of the
size of its operative units.

Variations in managerial and adminisira-
live capacities have also to be taken into
account. All managers do not possess all
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the qualitics needed for efficient manugement.
One man may be a splendid organiser,
another a technical genius and a third an
expert financier. If a concern can employ
all these three persons on its managerial
staff, it can get the best or the most efficient
management in all respects. But the cost
of all these munagerial skills may be out of
proportion to the scale of output, present
or prospective. Thus managerial costs—
and returns also—would be a factor deter-
mining the optimum size of the unit. Also,
mapagerial efficiency in coordinating all
the aspects of the concern declines beyond a
certain size of the concern.

Marketing conditions affect the size of
the business unit in two ways., Firstly, in
buying of raw materials, stores and spare
parts, and secondly, in the sale of products.
How much quantity of raw materials can
be purchased, at what cost, very obviously
influences the size of the producing wunits;
and efficient buying may make as much
difference to final profits as efficient manufac-
turing. On the selling side, the market
must be of sufficient size to absorb all that
is produced in the establishment; hence the
quantity of goods a concern can sell at a
price covering allf its costs, leaving a reason-
able margin of profit also determines the
optimum size of the units.

The market obviously 15 the most power-
ful factor, for the real optimum size is the
onc with the greatest power of survival in
the face of industrial vicissitudes. Generally.
the demand fluctuates in three ways. It may
be permanent due to a decline or risc in the
popularity of the product, or temporary due
to a rise or tall in the purchasmg power of
the community, or it may be seasonal as the
commedity produced satisfics needs. which
atise only ul certain periods of the vear.
Therefore. the optimum  size is one which
can casily adjust its output to fluctuations
1n demand.

Then there are powerful external ferces,
such as the cconomic and the fiscul policies
of the State. Even as it is, apart from the

RELATIONSHIP

relative impact of its fuxes. Government
is at present the largest and most influential
party in the market. Its policies may com-
pel disintegration of large units or integra-
tion of small units. Thus the optimum
size would be determined by these external
factors also.

Taking all these factors into considera-
tion, it is possible that in certain cases the
operation of each factor may lead to appro-
ximately the same optimum size. There
may also be cases. where the advantages of
growth on the technical side may balance
the difficulties of management in the efficient
handling of too large a unit. In point of
time, a size which may be opiimum for the
Boom may be too lurge for the Depression.
Mr. E.A.G. Robinson has pur it very
well . . The optimum firm itself may be
in equilibrium, either because by some
such devices the managerial  optimum
and the technical optimum lhave been
reconciled  with each other and with the
survival optimum, so that for all three the
optimum has become the saae, or it may be
i equilibrium because the gains from growih
arc balanced by the losses which will arise
from such growth. The equilibrium may be
similar either to that of the tug-ofswar rope
wlich i1s motionless because no one is vet
pulling in either direction or to the tug-of-
war rope which is motionless because the

two teams are for the moment equally
mitched.™
Standard of Measurement?

The rea) difficulty arises mainly in the

task of selecting a suitable standard of
measurment.  The suitability of any unit of
measurement depends on the meining and
significance  of  cefficiency”.  If industrial
efficiency consists, us Prof. L.A.G. Robinson
says, vin trying to do with cight men what we
have hithercio been doing with ten men™,

IThe Structure of Competitive Industry by
E.A.G. ROBINSON, Page i7.
- Structure  of Indian  Industries by M. M.

MEHTA, Page 16.
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labour productivity or “labour productivity
per man-hour” (P.M.H.) may be regarded
as the criterion for measuring efficiency.  If,
however elliciency means “securing the great-
ostoresults at least cast’. cost of production
per unit of output becomes the standard  of
measurement.  An  industrialist,  however,
views cfficiency rrom his own stundpoint.
His aim i 1o maximise profit: thus the rate
of profit becomes the stundard for measur-
ing -efficicncy’. Il however, -efficiency” 15
wsed in its widest sense. connoting o higher
standard of living [or the workers, lower
prices for the consumers and greater returns
10 investors, the standard slers significantly.
As these objectives are uoften o conflict.
there cannot be o common standard of
efficiency tor all purposes,

Thus we see that the stundards of measur-
ing efficiency vary according to the purpose
in view, and none of the above methods can.
in itsell. be considered adeguate. Tf all
these criteria arc used. there is a possibility
that the  distortions  attributable  to any
single criterion can be casily set off.  More-
over. if the application of these standards
reveals the dominance of the same tendencies,
the general conclusions can be further veri-
fied and confirmed.

While trying to find out 1the size-efficiency
relationship. it is necessary to choose some
scientific tests by which efficiency could be
statistically meusured. Often, 1t has been
questioned whether the efficiency o1 an indus-
trial unit could be guantitatively measured.
While it is certainly difficult te measure
efficiency in absolute torms. relative efficiency
of units of different sizes can be measured
with a reasonable degree of accurucy. The
following coetficients for nieusuring relative
cfliciency have been suggested :

i; Output per worker
ii; Value added per worker
Giiy Ouiput per unit of salaries and wages
v, Valne added per unit ol salaries and wages
1vl Capital per unit of wages and salaries
«vi' Labour costs per unit ol output
{vii: Output per unit of input
(v} Value added per unit of input
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Regarding profit as the criterion of
efficiency—industrialisis and investors would
have it as the only criterion—il may be said
that it is not a good test from the social
standpoint, for it may be eurned by exploit-
ing customers or owners of productive
factors who have io accept a bad bargain
because thev have no alternative to turn to.
On the other hand, we have used ‘valuc
added” as measurement of efficiency in
relation to labour and other input factors.
This procedure would give us a measure of
the net contribution of the particular esta-
blishment and would view costs in the
proper perspective.  Tn fact, ‘value added’
is the more scientific measurement of pro-
ductivity, compared to output per worker.

Value added per worker means the
net  output per worker. that s, the
value created by the worker in concert

with  other factors of production. TIts
variations  within different units make it
possible to assess the comparative costs of
input factors and compare efficiency in the
ise of labour resources in different sized
units. The higher the value of this coefficient
in any unit, the greater must be its efficiency.

Relative efficiency may also be measured
by the output per unit of salaries and wages.
The higher this output, the higher would be
the efficiency. It implies that wastage and
spoiled work arising from inefficiency in the
application of labour and costs of administra-
tion. training and turnover of labour should
be as low as possible. Further the correla-
tion between work and wages is direct and
obvious. The terms of payment should be
such that cach man knows exactly how his
pay is related to the effort and skill he puts
into the job and is easily able to under-
stand the “wage bargain”. The wages
should adequately compensate the worker
for his time, effort and skill. Thus a unit
i an efficient one if it gives a fair reward to
its worker, yet its costs are covered through
more output per unit of salaries and
wages.

Value added per unit of salaries and
wages is only a corollary of ‘value added
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per worker': it indicates the industrial
income generated per unit of salaries and
wages. The higher the value of this income,
the greater must be the industrial efficiency.

The above criteria are measurements of
industrial efficiency through the various
facets of productivity. We now take up
for analysis the criteria relating to tech-
nology, costs of production and profit. We
may consider ‘capital per worker’, or better
still, capital wage coefficient because of the
lack of homogeneity in the number of per-
sons employed. Actually, it reflects the
technical conditions of production and may
be referred to as the factor combination
preportion which is responsible for the
creation of the final product. Differences
in the relative costs of the factors of produc-
tion have a specially marked effect on the
scale of production. In underdeveloped
countries like India where wages are low and
capital is relatively costly, the best use of
resources may be achieved by less capitalisa-
tion in the same line of production than in
the developed countries. If in any unit the
value of capital wage coefficient is small and
output per worker is high then we can easily
say that this unit is comparatively more
efficient.

Labour Costs per unit of Output

Businessmen, however, ascertain  the
relative cfficiency of their own enterprises
through calculating labour costs per unit of
output. The lower the labour costs per unit
of output, the greater, in the opinion of
the Business Manager. is the efficiency
attained by the unit.

Probably it should be better to calculate
the coefficient by dividing the gross output
with tetal nput, that is, the costs of raw
materials, fuel. electricity and other direct
expenses.  This coefficient can be used to
compare the level of efficiency as between
different size-units in an industry. The higher
value of this coefficient implies proportion-
ately lower value of input, that is, lower
production costs. The lower the unit cost

SIZE-FFFICIENCY RELATIONSHIP

of production, the greater is the profitability.
Efficiency is implicit in such a measure.

In this analysis of size efficiency relation-
ship, we may consider the combined effect
of all these coefficients because a single
coefficient may not give a correct measure-
ment of industrial efficiency. It is quite
possible that a unit may be considered as an
efficient one if its output per worker is very
high in comparison to other units; on the
other hand, if the output per unit of input
is not so high in comparison with other units
1t will be considered as less efficient or in-
efficient; hence the distortion caused by any
single criterion may be removed if all these
criteria are used as 8 points scale of measure-
ment of efficiency.

In the following Tables, we give the
values of all these coefficients for Iron and
Steel, Cotton Textiles, Sugar and Jute
industries, based on the data given in the
Census of Indian Manufactures.

Note : Abbreviations used in the tables —
gll: = Output per worker
YA- — Value added per worker
ET
OT . .
s = Output perunit of salaries and wages
V—A = Value added per unit of salaries &
Sw wages
TC 5 : .
SW = Capital per unit of wages and salaries
ég— = Labour Costs per unit of output
-CI)‘;— = Qutput per unit of input
VA

T - Value added per unit of input.

Adopting a simple method of ranking
we have tried 1o summarise the results
in Tables 5,6, 7&8. In preparing the
tables. the following considerations have
been tuken into account which are expected
to reflect the efficiencies of the industries by
size: If in a wnit of particular size the output
per worker, value added per worker, output
per unit of salaries and wages. value added
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TABLE |
VALUE OF ECONOMIC COEFFICIENTS IN IRON AND STEEL INDUSTRY BY SIZE

Sl © gy oy, @I | YA 0 IO G OBGL g OF e

employed . ET ET SW [ SW ’ sw . OT I IT 1T

| | |

Below 20 7031.88 1054 7.71 116 10.86 13 1.19 18
20—49 15926.92 215 1499 2.00 6.42 07 .54 15
50—99 16831.04 2006 13.60 1.70 5.21 07 1.13 14
100—249 12863.12 2116 1128 1.57 8.79 09 1.16 16
250499 13849.61 3093 9.98 2.20 7.82 10 1.28 .39
500—999 16047.87 3184 11.49 2.23 3.37 09 1.06 25
1000 — 1999 16823.26 5322 7.66 2.43 4.60 13 1.46 46
2000—4999 9129.00 2202 5.20 1.27 2.22 19 1.32 32
S000 & above  13993.33 6047 4.99 2.15 8.99 20 1.80 80
All sizes 13828.28 217,79 5.56 2.13 6.48 0.12 159 0.65

TABLE 2

VALUE OF ECONOMIC COEFFICIENTS IN COTTON TEXTILES INDUSTRY BY SIZE

|

Sli:?ret(haesle:l?gs ox | Y, ar VA TC ! LC or VA
employed) ET 0 E SW SW sw | o1 T IT
Below 20 4206.18 (—)39%4 5.82 [(—).54 34.80 A7 91 (—).08
2049 6535.96 1450 7.89 1.88 3.62 13 1.29 29
50—99 7436.12 1537 3.52 77 3.20 28 27 27
100—249 677531 1462 9.48 2.04 12.14 11 1.29 28
250499 6862.66 1687 6.91 1.69 6.38 15 1.33 32
500—999 6180.08 1594 5.36 1.36 4.54 19 1.35 31
1000—1999 6227.56 1850 415 1.28 3.00 24 1.27 42
2000—4999 6386.06 2177 3.76 1.28 2.52 26 1.52 52
5000 & above  6449.84 2289 471 1.32 2.23 27 1.53 54

All sizes 6376 2060 4.0l 1.21 8.05 0.20 1.47 0.47
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TABLE 3
VALUE OF ECONOMIC COEFFICIENTS IN JUTE TEXTILES INDUSTRY BY SIZE

e vorkers | OT YA or - M TC LC ‘ or | va

" emaployed) | 1% S\ g% SW or | i | o
e e |
Below 20 — — — - —_— —_ — —
20—49 — - - s - - 2 —
5099 4550.42 197 4.94 119 1.00 20 1.32 3
100—249 - s s = o = — —
250—499 £443.35 2627 5.41 an 23.23 19 1.70 70
500—999 4110.32 1094 3.85 1.03 1.64 14 1.36 37
1000—1999 1801 69 1239 .22 118 2.25 24 1.38 .39
2000 — 4999 5484.46 1813 +75 1.57 A9 2t 1.49 50
S0 & above 73430 1571 YRS 157 2 A 2 LA 48
Al Sizes 43240 1747 4,63 1,50 5.57 00 L8 048
TABLL 4
YALUE OF ECONOMIC COEFFICIENTS IN SUGAR [NDUSTRY BY SIZE

Sii);etﬁs il Or VA or VA TC Le or1 VA
employeil) P i SW sn S\ o1 I IT
Below 20 8828.28 1932 24,10 5.27 13.87 04 1.28 28
20—4y 3167.69 244 237 95 4.65 U8 1.08 .08
50--99 2345.41 450 7.98 1,53 4.65 13 1.24 24
100—24v 4442.50 - 5.88 = 41.16 37 86 -
250—493 13709.8% 4538 128D 4.24 16.58 08 1.49 49
500—996 11054.10 3034 10.74 2.95 9.45 09 [.38 .38
1000 — 1999 913914 2257 9,358 2.36 7.28 10 1.33 3
2000 - 4995 3433.71 2380 8.17 2.08 6.93 12 1.34 34
5000 & above — — — - — — - —

All Sizes 10120.66 2673.83 10.19 2.69 13.07 10 1.36 .36
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TABLE 35
RANKING OF THE SiZE GROUPS BY THE EIGHT CONSIDERATIONS
IN
IRON & STEEL INDUSTRY

Rank in Consideration Total Rank
Size {as denoted
by the workers I I¥ 13 1v A Vi Vil VIII Score
cmployed)
Below 20 9 9 6 9 9 7 6 6 39
20—49 4 7 1 3 5 | 2 8 33
30—99 1 8 2 ] 4 2 8 Yy 40
100—249 7 6 4 7 7 4 7 7 49
250—499 6 4 5 3 6 5 5 3 37
500—999 3 3 3 2 2 3 9 5 30
1030—1994 2 2 i 1 3 6 3 2 26
2000—499Y 8 5 3 8 ] 8 4 4 46
5000 & above 5 1 9 4 8 9 i 1 38
TABLE 6
RANKING OF THE SIZE GROUPS BY THL EIGHT CONSIDERATIONS
COTTONI?[EXTILES
Rank in Consideration Total
Size (as denoted
by the workers I 11 11 1A% AY Vi VIl VILE Score
cmployed)
Below 20 9 9 0 9 9 4 6 6 58
20—49 4 7 1 5 = 2 2z 8 34
50—99 I 8 2 o 4 9 8 9 47
100—249 7 6 4 7 S 1 7 7 47
250—499 6 4 5 3 7 3 5 3 35
500—999 ) 3 3 2 6 5 9 5 36
1000 — 1999 2 2 7 1 3 6 3 2 26
2000 — 4999 8 5 3 8 2 7 4 4 46
5000 & above 5 i 9 4 1 8 1 ! 30
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TABLE 7
RANKING OF THE SIZE GROUIPS BY EIGHT CONSIDERATIONS
N

SUGAR INDUSTRY

Rank in consideration Total
?)i;ctlg:sw?ﬂ(oet:sd I H| 1 Iv A% VI VII vim Score
employed)
Below 20 4 5 1 i 6 1 5 5 28
20-49 7 7 3 7 1 7 7 42
50—99 8 6 7 6 2 7 6 6 43
100—249 6 8 8 8 8 8 8 8 62
250—499 1 1 2 2 6 2 1 1 17
500—99% 2 3 4 3 5 4 2 2 25
1000—1999 3 4 5 4 4 5 4 4 33
2000—4999 5 2 6 5 3 6 3 3 33
5000 & above — — — — — — — - —
TABLE 8

RANKING OF THE SIZE GROUPS BY EIGHT CONSIDERATIONS
IN
JUTE INDUSTRY

Rank ie consideraion Total
Sg:aetﬁs\s:?l?ft:g 1 i m v v VT VII VI Score
emplo¥ed)

Below 20 = = - — - - - - -
20—49 - - v - - - - - —
50—99 s 5 2 4 1 3 6 6 32
100—249 - - - - - - - - ==
250—499 1 1 1 i 6 2 1 1 14
500—9%99 6 6 6 6 2 1 5 5 37
1000—1959 4 4 5 5 2 6 4 4 38
2000—4959 3 3 3 2 5 4 2 2 24
5000 & above 2 2 4 3 4 3 3 3 26
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per unit of salaries and wages and output
per unit of input are high but at the same
time capital per unit of wages and salaries
and labour costs per unit of output are low
in comparison with other units, then it may
be said that this size group is favourable to
that industry and 1t may be the probable
optimum size. Based on these considerations
an attempt is made to adjudge the most
efficient sizes of industrial units in the major
industries in India.

The ranking plans as presented in Tables
5, 6, 7and 8 are based on commonsense.
In case of output/value added per worker,
output/value added per umit of salaries and
wages, output’value added per unit of input
the ranking is in descending order, whereas
in the case of capital per unit of salaries
and wages and labour costs per unit of
output, ranking is in ascending order,

To further simplify the analysis the
total of the ranks given under each
consideration for each industry in each
size is represented in Table No. 9 The
industry getting the minimum score under a
given group is the most efficient. With the
nse of the score, efficiency is considered as
decreased. In this way, industrial efficiency
1s judged in a better way than that by any
single consideration. These eight considera-
tions may thus be able to help in finding
out the most efficient, efficient, and less
efficient sizes of industrial units. On the
other hand, it we take into account each
consideration separately, then different sizes
will be most efficient on the basis of each
consideration. A unit may be the most
efficient from the consideration of output per
worker but it might not be the most effictent
from the view point of output per unit of
input.

The total rank scores of different size
groups in each industry are given in
Table 9.

TOTAL RANK SCORE FOR EACH
INDUSTRY BY SIZE

TABLE 9

37

Size (as denoted Iron &

by the workers

employed)
Below 20
02— 49
50— 99
100— 249
250— 499
500— 999
1000—1999
2000—4999

000 & above

Steel

59
33
40
49
37
30
2
46
38

SCORE

Cotton

Textiles Sugar Jute

58
34
47
47
36
36
26
46
30

28
42
43
62
17
25
3
33

32
14
37
35
24
26

For purposes of readability. Table 9

may be re-written as Table 10,

EFFICIENCY RANKING BY SIZE

Size (as denoted Iron &

by the workers
cmployed)

Below 20
20—4%
50—99
100—249
250—499
S00—999
1000—19%9
20004999
5000 & above

TABLE 10
SCORE
Cotton
Stecl Textiles

10 7

3 3

6 6

8 6

4 4

2 4

1 1

7 5

5 2

Sugar Jute

-_— =] N o

B ]

W N N
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It is clear that in the iron & steel industry
and in cotton textiles, the size group employ-
ing 1000 to 1999 workers is the most efficient
scale of production, while in the sugar
industry and in jute textiles it is the group
employing labour between 250-499. The
next efficient size groups are 500-999 in iron
& steel und 5000 and above in cotton textiles
and 2000-4999 in jute textiles. The smallest
size group employing less than 20 workers
is the least efficient iniron & steel, also in
cotton textiles, while in sugar it is 100-249
and in jute textiles it is 500-999,

Though the ubove analysis indicates the

most efficient sizes of industrial production
in investigated industries, it does not mean
that only those size groups are the optmium
scales of production. There are so many
economic forces, difficult to measure, which
determine the optimum size of the industrial
unit. Various possible criteria have been
taken into consideration while dealing with
the most efficient size, but there are alwavs
some limitations and reservations in every
analysis. The only conclusion which we can
draw from this is that these size groups are
most economical and conducive 10 greater
efficiency in working.

WANTED AN EXECUTIVE DIRECTOR!

The All India Management Association (where Sri K Penpathur,
formerly of NPC, has gone) advertised for an Exccutive Director.
One of the applications received was as follows :

Dear Sir,
1. I like to join as an Executive Director
2, 1 pray for a minimum salary of Rs. 10,000 per month
3. My age is 37 years 4 months
4. Please test me for this job
5. Tam a Bengalee unmarried

Some informations aboui ne—

I know the meaning of business is busvness
. I got training under 3 Directors for 9 vears (All L.A.S)

. My seclection for cinema star is Asha Parekh

1. My colour is Black, eyes Black
2. Tam 5 8 tall
3. 1 know English quite all right
4. T did not marry vet
5.
6
7. I like to eat fruits orly and only fruits
8
1.4.67
Calcutta

(Reprinted jrom AIMA Journal, Indian Management, Ji/y-Aug. 67, page 41)
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GOVERNMENT OF INDIA

MINISTRY OF COMMERCE

In addition to facilities provided in an
INDUSTRIAL ESTATE
many advantages are available to
EXPORT INDUSTRIES
in

KANDLA FREE TRADE ZONE

Excnmiption from the import duty on machinery. component parts and raw materials:

Exemption from Central Excise Duty on finished products and commodities utilised for
production of goods for export ;

Grant of cash assistance on the exports from the Kandla Free Trade Zone und treating
the exporters in the Zone on the same basis as Registered Exporters in the rest of India
for the purpose of grant of import licences under the Tmport Policy ;

Grant of advance import licences for import of raw materials and intermediates,
components and spares on meriis

Concessional rent of 50 puaise per sq. mwetre per vear on fully developed plots allotied
on 30 vears leuse ;

Ready-built sheds for small entrepreneurs on vearly rent ;

Assu_red supply of electric power at reasonable rates, simplified official procedures, good
banking facilities ete. ;
Exports have already started and construction of (actories is going on.

For further particulars contact ©

'The Administrator,

Kandla Free Trade Zone,

P.0. Kandla ¥ree Trade Zone,
Gandhidham (Gujarat),

davp 67,244
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PUBLISHED IN

The Public Services—Recruitment and Selection

Ring Road, New Dethi-1,
Our Julv-Sept. issue would be a
Special Number

on
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&

SELECTED ARTICLES ON PUBLIC SERVICES

The Indian Journal of Public Administration

ADMINISTRATION OF FOOD PRODUCTION

(V.S. Hejmadi and V.A. Pai Panandikar) Vol. IX, No.
Traimning for the Public Services (V.K.N. Menon) Vol. IX, No.
Bureaucrats: An Empirical Typology (P.R. Dubhashi) Vol. X, No.
Public Services in a Democracy (D.G. Karve) Vol. X, No.
Classification of Services in the Central Government

(V.A. Pai Panandikar) Vol. X, No,
Bureaucracies: Some Contrasts in Systems (Wallace S. Sayre) Vol. X, No.
Bureaucratic Contact with the Public in India—Some Preliminary

Findings in Delhi State (S.1. Eldersveld) Vol. XI, No.
Political Rights of Civil Servants in India (Bishwanath Singh) Yol. XI, No.
Promotion and Incentives in Public Services (P.K. Duve) Vol. XTI, No.
Bureaucracy and Economic Development (S.C. Dube) Vol. XII, No.
Understanding Our Bureaucracy (R. Ramaswamy Iver) Vol. XI1, No.
The Indian Bureaucracy-—A Plea for a Sociological Study

(D.L. Mazumdar) Yol. XII. No.

(A few copies of the back numbers of the Journal containing the above
articles are available) Write to the Administrative Officer, INDIAN
INSTITUTE OF PUBLIC ADMINISTRATION, Indraprastha Estate,

coacccecocdaacccdacaddeccocccdacccleccecaclaecelclele



Look for these parallel lines

..........
st

Bolts and nuts made to 1S metric
specification arg required to have the
identifying parallel lines on the head. .
GKW is fully equipped to produce a
wide range of standard and special
fasteners to metric specification.

GUEST, KEEN, WILLIAMS, LIMITED

CALCUTTA - BOMBAY « DELHI -+ MADRAS

CRW ITH 4 -



who gives
the toughest time to
CARBORUNDUM

UNIVERSAL

abrasives ?

we do.

Our quality sontrol men sre hard to plesse.
They put every product to gruelling tests,

For strength, balance, endurance, parformasise,
For rough use—and even misuse.

H it passes, it comes approved to you.

1 it deesn't, we dastroy It.

Ne subsiandard product ever goes out..

We are proud of our reputation for quality,
And we send samplas abroad—for compatison
wlth international products and standards

We like to make sure our products equal

the world's best.

Remember, Carborundum Universai offer you
the widest range of quality abrasives~~and an
expert technical service to help you shoose
the right abrasive...and to advise you on new
tools and techniques, Call the man from
Carborundum Universal. !t is vour tightwsnd
his privilage to helo vou,

CARBORUNDUM
UNIVERSAL LTDO.

(Membet of the Indian Standards Instiutiony
Madras . Caicuita . Bombay , Delpi
Bonded Abrasives , Cozled Abrasives
Supei Refractories . Abragive Grains

Productivity: the galy S 83 sifkealarce



AT JAMSHEDPUR,
SAFETY IS PART OF THE JOB

Seventy-five per cont of ndOetrial accidents, it has basn found from
expefience, ase avoidable because they are caused by human negli-
gence. That is why at Tata Stee! much stress is laid on the systematic
safety education for each waorker,

One of the first things that an entrant to the Steel Works has 1o
undergo Is a safety induction course, The lesson thus begun is
pursued through a continuing campaign. Reguler inspection of shop-
floors, good house-keeping, use of safaty appliances. combined with
the activities of the ever-vigilang safety committees, are helping to root
out possible sources of hazerds...to make working conditions safer,
ia odditton, regular study courses, exhibitions snd competitions are
held 10 make sofety 8 hebit with every worker.

The success of these siforts is ssen bn the fact that betwssn 1961
and 1968, the average monthly rate of accidents at the Tata Stesl
Works hés dropped from 249 1o 64. The sefety highlight of 1968
was the achievement of 2.4 million sccident-free man-hotrs between
1st June and 14th June—an all-ime record in safety for heavy
industry in India.

Safety Is pan of the job at Jamshedpur where industry Is not merely
# source of livelihood but @ way of life. ’

TATA STEEL

.Tha Tata Iron and Steel Company Limited

™ W



Beefce inpia

FIGURES ATAGLANCE
1965 : Ry 17,300,000
1966 : Rs 31,000,000
EXPORT EARNINGS IN 1944
U.X. and W.Europe Rs 16,317,000

USA, we ... 3585000
Austratia, New Zgaland

ang Far East ... 3,123,000
Canads . 2,225 000
Middle East w 2,575,000
West Indies ... . 2,400,000
West Africs ... 1,470,000
Esat Africa 305,000

Totai: Rs 31,000,000

Exports Hit New Highin1966
Rs 31 Million Earnedin Foreign Exchange

Bata-India, the country's lgading exponer
of footwaear, has hit 3 new high in 1966, by
sarning Rs 31 miltion in foreign exchange.

A net gain of U. S. $ 500,000 (half a
million) over what it earned in 1965,

A remarkable performance indeed : ac.
hleved st & time of general decline in
experts from India, and in the face of keen
competition from such major exporters as
Jepan, Hong Kong and others.

What is more, many developing coun-
mies, hecoming self-sufficient in footwear
production, are not only restricting imports,
but are making & bid to enter the expon
field themselves,

Bata-India, conserquently, has 1o build
newy markeis and W incregse exports 1o

such highly developed countries as the
U.K., tha U.S. A, Canads, and others,
whete quality products have to be offered
at a price that must meet both intematio-
ral and tocal competitions.,

Bata-india has rendered service to the
country by earning valuable foreign ex-
changa. And it has earned entitlements 1o
import its vital raw materials which sre
yet scarce in the country and which it is
progressively and successfully substituting
with indigenous ones,

The Company makes full use of i
Market Research and Product Oueveiop-
ment methods, which enable it t0 keep
pace with progress in the developed coun-
vies and cater 1o their demands



for wire and cable industry

ALIND- MIYAZAKI
MAGHINES

In technicai collaboration with
Miyazaki Iron Works Ltd. Osaka,
and Ataka & Co. Ltd. (Equipment
Suppliers), Tokyo, Alind is setting
up a wire and cable making
machinery unit at Lingampalli,
Hyderabad. This new unit will be
commissioned by the end of 1967,

The manufacturing range will include:

« WIRE DRAWING MACHINES

e WIRE STRANDING MACHINES

e WIRE BUNCHING MACHINES

¢ CABLE ASSEMBLING MACHINES
s COILING MACHINES

THE ALUMINIUM INDUSTRIES LTD.
rameaiony andocions aad sccettorles

Registerad Office : Kundara {Neralz)
Plants ; Kundara e MHirakud o Hyderabed
Maneging Agents @

where forward - thinking

s a force of hobit ! SESHASAYEE BAQS. (TRAY.) PRIVATE LIMITED

ALJS{A2




Tube Products of India offer

Cold Rolled
Steel Strip

te your precise requirements

TEBE PRODUCTS OF INDIA Madras 54
Proprietors: Tabe bovesiments of Jadia Lrd.. Madras b
Dhuributors; F. ). & M. SALES LYD..

Calcutta, Bombay, Madras,

New Delhl, Secunderabad, Luchpow,

hudhians, Nagpur, Bangalpre.

Tube Producis of {ndia offer you the most
accurately finished, uniform sirip—Coid
Rolled Steel Strip. The strip is available ina
variety of tempers, edges and finishes for o
Jiversity of end uses—HBright Finish being
most sullable tor electro-plating and supertine
cnamelling.

Amazingly versatile

TP1 Cold Rolled Steel Strip is preduced b
continuous rolfing of descaled pickled, kot
rolled strip between rolls to very close woleran:
ces. The Steel Strip is generally supplied 1o
BSS 14499 or o the special requirements of
CUSIOMETs,

The rolling process imparts to the strip uni-
form strenglh and dimensional accuracy, high
ductility and smooth, fine grained surface
which allows for exccllent fabricating efficiency
and superb finish. The ciose tolerances to
which the gauges can be maintained, results
in uniform thickness {so vital for precision
paris) thai cannot be obtained from hot rofled
steel strip.

Tablored to your requirements

TPL Cold Rold Steel Sirip can be supplied in
tempers from Dead Soft 1o Full Hard, eilher
in coils or in cropped lengths (for heavy
gavges only) of upio 304.80cm (10 f1.) and
widihs from 3.81 cm 10 30.48 cm (13" to 12
and i gauges from 12 SWG. 10 26 SWG.
Typleal applications for TP] Cold Rolled
Steed Strip: The end uses of TPI Cold Rolled
Stee! Swrip range far and wide; the more
tmporiant applications are found in automo-
bile and cycle ingdustries, office equipment,
¢lectrical apphiances and hardware.

Specify TP Cold Rolled Steel Strip for superi
finish and beiter fabricaiion



CAN WE
AFFORD TO

WASTE
“ I
o ————

Ovaer 450 million mouths io feed...
yet almost 25% of India’s fruits and
vegelables go te waste dueto spoli-

age between field and kitchen, The \
reason? A cabbage or a carrot has

miles to go before it’s eaten. By

that time. the biazing heat has dane its damage.

HINDUSTAN LEVER studied the problem...consulted
Unilever 1ocd experts...then made & beginning by seting
up a modern dehydration plant at Ghaziabad.

Why dehydration? Becsuse it's practical, easy to handle,
inexpensive, Dehydration takes the water out, seals the
freshness in, In fact, dehydrated foeds etay fresn
whataver the season. They take so little space tha*
transportation is easy. And they need ne refrigoration,
no speclal sterage facilitias.

Dehydration Is HINDUSTAN LEVER's contribution to the
nztional eflort 1o prodyce mere fond and make the most
of what is available, The farmer wilt grow more now that
he can count on steady prices and an essurad market.
And less wlil be wasted, because mors will be pro.
cessed and praserved. From all this will flow new
preducts end therefore new opportunities.

The housewife s already familiar with our daehydrated
vagetables. Plans are afoot for offering her a greater range
ef such focds. The day will break brighter tomorrow. ..
with a little less of care, a littla more of |ov.

TODAY AND YOMORROW,..
HINDUSTAN LEVER SERVES THE HOME

N Lintos-HLLPR . 3.0Y



INSULATING BRICKS

NSULATING CEMENTS

ILLIMANITE MORTAR

CID RESISTING BRICKS
-
CID RESISTING MORTA

Registered Office SALES OFFICES v
Ishwar Nagar, Niwar, Katni (Madhya Pradesh).
NEW DELHI-1 11, Bank Street, Bombay.

Branch Office 70, Shankar Bagh Colony, indore.

. 389, Lajpat Rai Nagar, Jullundur City.
NIWAR - Katni (M.P.) 120/39, Lajpat Nagar, Kanpur.

Works, SOLE SELLING AGENTS IN SOUTH
OKHLA (N. RLY) M/s. Scoft & Pickstock Ltd.
NIWAR (C. RLY) Armenian Street, Madras.

NP8/ -7



SK WARRIAR

Industrial Engineer

Indian Aluminium

The Pros and Cons

of
Automation

More than 2000 years ago, the great Greek philosopher, Aristotle, said: *“When
looms weave by themselves, man’s slavery will end.”” Now that such a prospect is in
sight through Automation, serious doubts are beinz raised as to the future of the
human race, whether automation with its associated computerisation will not meun
a new slavery for man. The author has examined the whole issue in an objective,
historical pcrspective, citing chapter and verse, as to the almost astronomical
increase in output, employment and efficiency that bave been accomplished—in fact,
counld only have been accomplished—through automated equipment and information
techniques, which have made advanced countries what they are at the moment; and
which we must do—and earlier the better—if we are at all to achieve comparable

standards of efficiency and affluence.

HE ADVENT OF AUTOMATION 1S BEING
characterised s the second Industrial
Revolution. The first Industrial Revolu-
tion ushered in the machine age that has
changed practically every aspect of our daily
life. By taming the elements of nature and
moving the wheels of industry, it substituted
muscle power with machines. Without the
fruits of this industrial revolution, the mass
production of consumer articles at prices
within the reach of the ordinary people
would have been impossible. Yet in the
initial stages of the First Industrial Revolu-
tion, it caused some real hardships to 2
number of working people and it raised
quite a few imaginary apprehensions also
particularly about unemployment. The
immediate reactton of the working people to
the advent of the industrial revolution was
best reflected in the revolt of the stage-coach
drivers who smashed the first locomotive and
demonstrated before the British Parliament.

Though temporary difficulties were created
by way of job displacements and the need
for re-acquisition of new skills, history has
proved that most of their fears were ill-
founded. The British Railways later
employed many times the number of stage-
coach drivers. When Arkwright invented
the cotton spinning machinery in 1760, only
7900 hand spinners were producing cotton
textiles in England. Just 27 years later
3.20,000 men were emploved in the textile
mills there—nearly 40 times,

In the U.S.A. an estimated 10,000 icemen
carried the cold, wet loads in the 1920s;
today 25.000 refrigerator scrvicemen alone
work as their counterparts, not to mention
those engaged in manufacturing refrigerators.
In 1924, the General Electric Company
employed 8000 men in the Lamps Division
and sold 100 watt bulbs at $1.00; today the
cost has come down to 25 cents in spite of
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2009, increase i labour cost since pro-
ductivity has gone up by 360", and they
employ 17.000 workers-—115", more, All
these point to the fact that the progress
achieved during the 19th and 20th centuries
would have been impossible without the first
industrial revolution and that most of the
fears entertained about it at that time were
ill-founded.

In the wake of the Second Industrial
Revolution, as automation is called, it is not
at all strange if we have some doubts about
its impact on cur life. Learning the Iessons
of history, however, we should realise that a
guixotic fight against automation is not going
to succeed and that, on the other hand.
technological changes like automation are
conducive to human progress. A proper
study of the probiems involved will help us
to avoid the hardships that muy be caused
by it and to re-equip ourselves with the new
skills and orizntations required by the new
situation.

In fact. the speed with which we orient
ourselves to the new situation is important,
If the changeover to autemaied office equip-
ment is going to keep the irend of other
technological developments, there will be
lirtle time to cushion the impact of automation
on entployment particularly, and the society
generally, considering the dramatic telescop-
ing of the time span between the initial
innovaticn and its practical applicationt

A substantial part of the electrical and
electronic equipments that we are now using
did not exist fifteen years ago. While the
adoption of electric power in industry tock
more than sixty years, automatic accounting
systems introduced 15 years ago have caught
up so fast. So the time available for us (o
make the readjustients in our attitudes and
work methods will be shorter than what we
normally think.

1 Please refer to W.0O. BAKLR: Dymamism of
Scienre and Technalogy.

PROS ANDD CONS OF AUTOMATION

S. Innovalion  Year of Year of Time Span
No. Discovery App_li- in Years,
cation
1. Electric Moter 1821 1886 65
2. Automobile — — 40
3. Radijo broad-
casting 1887 1922 35
4. Vacuum tube 1882 1915 33
5. X-ray tubes 1895 1913 18
6. Aecroplane e = 14
7. Television - - 10
8. Nuclear Reactor 1932 1942 10
9. Atomic Bomb 1938 1945 7
10. Earth Satellites : — 5
11 Stereoscopic rubbers
& Plastics 1935 1958 3
12, Transistor 1948 1951 3
13. Solur battery 1953 1955 2
ADYANTAGES

The mator advantages of automation,
besides the obvious savings in manpower,
are the following :

(1) Automation makes New Products and
Processes possible: The telescoping of the
time span of research developments into
actual application mentioned earlier could
not have been accomplished without the
help of computers as a new means for fast
processing of data and information. This
15 particularly true of earth satellites, moon
rockets and other latest innovations. New
products like fluorescent lamps could not
be made physically at the right price without
automated equipment.

(2) Avoidance of Drudgery: ‘A whole
stratum of dull, repetitive, low-paid jobs,
both in the factories and offices, will be
eliminated.”” 1f the drudgery involved in



SK WARRIAR

taking data and nformation from old
records and reports, calculating new figures
and indices and entering them in new
records and reports can he avoided by the
use of machines, why waste human energy
on it? Is it not the logical extension of
substitution ot hard physical work with
machines on the shop floor 7 A survey con-
ducted by the Bell Telephones indicated
that if all the hand sets now used in the USA
were to be served by manual exchanges, more
than 507, of the total female population in
the country would have been cngaged as
telephonc operators only ! What a colossal
wastage of human tesource would 1t have
been ? Thanks to automatic exchanges.
they can now do more useful and meaningful
jobs.

{3) Automation leads to Expansion of
Business Activities: Another aspect of the
problem is that without automatic exchunges
the facility of telephones would not have
reached wide scctions of the population as
it has done now— just as with horse-drawn
stage-coaches travel facilities would have,
remained severcly restricted, and without
locomotives, buses, cars and planes such
large numbers of people would not have
been travelling so fast. Method improve-
ments made possible by the use of auto-
matic equipments enable us not just to save
money but to make money, that is. generate
more wealth for the economy. Thus
aqutomation has gencrated an  enormous
increase i the demand for goods and services
which has resulted in expanding business and
cregting more employment opportunities.

(4) Overcomes Physical and Magnitudinal
Limitations: This brings us to the next point
that manual methods would resirict output by
their sheer physical and magnitudinal limita-
tions. Modern Governments, industrial
units and business establishments require
large volume of data and information to
plan, co-ordinate and control their opera-
tions; this has led to ‘paper work explosion”.
Manual methods are not able to cope up
with the requirements of this large volume
of data and information in proper time and
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attempts in this direction have only resulted
in a plethora of paper work mostly after
the cvent. Computers can play an effective
role in processing this large volume of datu
and information fast enough and in prepar-
ing condensed. meaningful reports.

(5) Makes available Information mnot
s0 far available : When purt of an
intelligently  designed  system.,  comiputers
offer new and exciting capacity 1o provide
management  with information never
previously available in time even with an
army of clerks. For example. is accurate and
timely information available to the market-
ing executive so that he cap determine
the sales activity ol every product at
every point of the distribution pipeline ?
Does the production executive know whether
his machines and equipments are optimally
utilised. whether the wvirious lines are
properly balanced and co-ordinated and
whether he is getting the maximum of the
output possible 7 Is the General Manager
certain of control over the relationship
between praoduction, finished goodsinventory
and sales 7 Do financial reports tell him
whut they are intended to, fast enough to
permit effective action ? 1t is in application
t systems which will provide solutions to
problems such as these that electronic
computers make their most important
contribution. Let us explore a little deeply
into these areas.

(a) In the arca of Marketing: 1f we
can rapidly, accurately and intelli-
gently accumulate, analyse, sum-
tarise and report sales and inventory
data to marketing management and
provide it with a knowledge of what
1s happening int the field up to the
last minute, we will be sharpening
one of its dullest executive tools,
viz., the present sales analyses; a
major obstacle to reliable market
forecasting will be eliminated assound
short-term forecasting is dependent
on rapid, accurate, pinpointed sales
and inventory statistics, This is
puarticularly  important for big
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(b)
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organisations with hundreds of
disiributors, thousands of dealers
and millions of customers. The same
applies to market research data,
which is the basis for long-term
forecasting and planning of strategies.
The system should provide the
marketing manager with a sensitive
pulse of the sales activities so that
shipments can be properly allocated,
production appropriately adjusted
and products suitably developed.

In the area of Production: In
factories where a variety of products
are manufactured wusing a large
number of equipments with different
processing time for each operation,
the control and co-ordination of
production can be a stupendous task.
Also, finding out the most profitable
product mix taking into account the
profit margins for each of the pro-
cucts s another fruitful pursuit which
many companies do not attempt at
present due to sheer lack of data
and facilitics to process the data. To
the computor these are very easy
tasks.  Within @ muatter of few
hours the computer can work out
the optimum preduct mix and shop
loading schedule and automatically
print out the control paper work
specifying (1) what operations will
be done, on whuat machines and
¢quipment, at what time, in wha
quantity, and (ii) what materials in
what quantity should be provided,
at  what location, at what time,
Balancing of assembly lines und co-
ordinatien of product pipe-lines pose
problems which according to present
methods require the efforts of an
experienced planner for several days;
the computer will do it in a matter
of minutes. Further. the computer
progrumme, unlike the ‘best guess’
of the hit and miss method of the
planner, will probe all possible altet-
natives and arrive at a solution which
is better than any possible by the

(c)

(d)

manual method. 1t can also keep
ready various alternative solutions to
suit changing conditions.

In the area of Inventory Control:
The function of the computer in
this application will be tc digest the
mass of source documents. affecting
the inventory status and to issue
timely reports based upon daily
analyses of conditions. The com-
puter will explode any proposed
production schedule and will auto-
matically determine the material
requirements for every item for any
selected period of time. For the
current production schedule, it will
prepare the shortage and average
reports by item, thus enabling mana-
gement to anticipate critical situa-
tions in sufficient time to provide
for effective action. Another great
advantage is that the effect of
muterial stocks on anvy perpesed
production schedule can be checked
quickly. It will maintain perpetual
records of inventory and it will
prepare purchase orders telling us
what to buy, in what quantities, from
what supplier and at what date.

In the area of Accounting: The
application of computers in pay-roll
work, invoicing, gencral and cost
accounting are well known. In the
budget preparations manv combina-
tions of price, product mix and
quantity discounts, each of which
deserve careful analysis, exist. With-
out the computer, the problem of
exploring all these possibilities would
be insurmountable. Manually it will
be the *best guess’ that we will be
using. With the help of a computer
the budgets will be more timely and
realistic than they have ever been
without it. Many alternative budgets
can be prepared enabling pre-analysis
of the profit effects of alternadve
courses of action, variations of
management judgment and even the
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actions of our competitors. Budget-
ing on the above lines will meet the
following objectives :—

{i: Provide mangement with the
means of knowing in advance
the budgeted results of sales and
producuon budgets;

(ii) Indicate the budgeted net income
from sales from various sales
and production mixes;

{ili* Determine the optimum and
break even production and sales
levels tor various product nuixes,

(ivi Betermine selling prices required
to achieve a pre-determined net
income from sales for a fixed
production level;

(v Determine product mix and
production level to achieve a
predetermined net income from
sales at predetermined prices;

ivi) Determine in advance the net
income from sales resulting from
proposed changes in sales or
production levels;

‘vity  Provide detailed operating bud-
gets down 1o the Operation
Supervisor's level.

Thus instead of the present historical
{hysterical) accounting, computerised
accounting can tell management the
backward and forward flow of
money. The accountants now
chauffering the managements down
the business highway using only a
rear view mirror, can be provided
with a good clear windshield and
even with some ability to see around
curves. “They will be able to plan
tomorrow’s action today using
yesterday's data” (W.W. Smith of
General Electric Company).

In other areas like: Maintenance
Planning, Equipment Replacement,
Project Management, Research and
Development, many Operations
Research methods have been evolved
to help management decision mak-
ing, which base themselves on mathe-

matical models of actual business
situations. To solve these problems,
computers are very helpful, and
probably the best uses of computers,
in terms of the returns and savings,
are these applications which compa-
ratively take less of computer time
than applications like pay-roll which
involve voluminous data processing
time without contributing much to
the profit picture of the company.

(f) Integrated Management Control:
An integrated management control
system can be evolved by the use
of computers utilising the market
research data and sales forecasts
for long-term corporate planning and
short-term production planning res-
pectively to maximise profits, work-
ing out the effect of these plans and
schedules on shop loading and in-
ventories and preparing costs and
budgets accordingly. Management
can make a rapid pre-evaluation
of various alternative decisions and
their effect on operations; possible
bottle-necks and hidden inefficiencies
not detectable so far, fast enough,
will be revealed earlicr. To do all
this manually with regard to a
plant having 10 models, 500 raw
material items and 1000 purchased
parts, week by week for 20 weeks,
may take three weeks while the com-
puter will take only a few hours. A
change over from one production
scheduie to another which previously
would have taken six weeks or longer
can be accomplished in a matter of
hours.

In the implementation phase of produc-
tion schedules, the computer will prepare
the necessary revisions and print the daily,
weekly or monthly status reports. The mass
of data that management receive, today may
be compared to a newspaper without head-
lines, without capital letters and even without
punctuations and spacings. This will be
changed into a situation of condensed action-
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oriented information permitting ‘manage-
ment by exception’. Electronic computers
are the most powerful ‘management tool’
yet developed but it should be emphasised
that it can do no eriginal thinking, that it
will do only what it is asked and programmed
(and fed) to do and that the decision making
responsibility of the management, except
very routine ones, cannot be delegated to 1.
The benefits to be derived from this valuable
tool will entirsly depend on the manage-
ment.

PROBLEMS

the benetits  of
the advantages

So far we have scen
electronic computers and
of automation. Now let us look into
the problems posed by computers and
the difficulties caused by automation.

Agtomation and Employment

The first problem which comes to our
mind is that automation may cause more
and more unemployment, temporary redun-
dancies and job displaccments. Al techno-
logical changes and all pursuits for higher
productivity have posed this problem and its
impact may be more severe in developing
countries like India where unemployment
and underemployment are already high. Let
us delve deeply into this problem of un-
employment. Two factors have contributed
predominantly towards the present situation:

() Population Explosion: Qur popula-
tton is increasing at a tremendous
rate and the number of persons seek-
ing employment is shooting up;

(i Transformation from a backward.
agricultural economy inte u modern,
industrial economy which attracts
more men from traditional occupa-
tions to new factories and offices. If
we absorb  them in the existing
factorizs und offices, it will add to
the cost of the products and services.
reduce the margin of savings and
thus make the surplus available for
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ploughing back into the cconomy
less than what was available earlier.
This will slow down the development
of the economy through the improve-
ment of agriculture (primary sector),
expansion of business and industrial
activities (secondary secior) and
provision of more services (tertiary
secior) and thus render the creation
of additional employment opportu-
nities more difficult. An example
will illustrate this point. If General
Electric Company had used in 1967
the sume method as in 1907, 10
million people would be needed to
do the job which at present is being
done by 17,000 emplovees znd a 100
watt bulb would cost 20 dollars
instead of the present 25 cents.
Costs would have been so high that
only the richest could afford to have
electric lamps und the demand would
have withered and the bu!h mamny-
Sacturing business would have offered
fewer job opportunities ihan even
candfe production.  Thus we see that
any attempt 1o solve the unemploy-
ment problem by engaging more
people in existing dctivities would be
a self defeating move. Qur voir,
brick and tile industries are standing
monuments to this truth.

The solution to the problem of unemp-
loyment is to absorb the new entrants in
new factories and offices to be created in a
developing economy. The men working in
existing industries and other sectors of the
economy should improve their productivity
(per capita output} and thus generate extra
national income which should be reinvested
in new industries, business establishments
and other development activities to provide
additiona} avenues of employment (it is also
relevant here to state that full and immediate
distribution of the additional income gene-
rated to those who have contributed to it
will make reinvestment and additional emp-
loyment impossible). This is the only lasting
way to solve the problem of unemploy-
ment.
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All technological changes and higher
productivity techniques should aim at gene-
rating more income with the existing number
of employees and contributing the surplus
for reinvestment, which in turn should
create more job opportunities for the un-
employed. Automation also should be
viewed with this perspective in mind., The
experience of advanced countries, who are
adopting automation faster than us, indicates
that it has not resulted in shrinking employ-
ment; on the contrary, it has contributed
to enlarge employment. In 1947, there
were 58 million people employed in all
sectors of the economy in U.S.A., now the
figure exceeds 73 million—an increase of 15
million or 25% in spite of automation.
Meanwhile the agricultural productivity has
gone up by 16%;. industrial productivity by
60% and the real hourly comnensation to
labour (wages) by 70%,

Dr. L.T. Rader. Vice-Presidemt ol
General Electric, has put it very weli.
«Statistics show that industries which invest
the most capital per worker, that is, the
most in plant and machinery—automation, if
you please—are those that have the highest
employment growth, the highest wage scale,
the highest profits and the most favourable
balance of trade””. During a period of 13
years (since 1948), says Dr. Rader, the four
industries that were the most efficient in
the use of labour increased their employ-
ment by 2,36,000 people while the most
inefficient industries from the labour
standpoint decreased their employment by
6,09.,000.

Computer : Creator of jobs

The computer itself is a creator of jobs.
Though fewer workers will be needed on
routine operations, more employees will be
aeeded for planning, programming and cod-
ing of machine instructions. Actually about
| million people have jobs today, making,
selling. servicing and programming com-
puters—in a fleld where no one worked just
20 years ago. Automation builds up jobs
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by enabling companies to do things that
were impossible before, as we have seen in
the case of fluorescent lamps, precision
instruments, space programimnes etec. More-
over the effective managerial controls that
have been made possible by computers have
resulted in more efficient industries, business
and services which have created new demands
and expanded employment opportunities.
The instance of a company which, by
mechanising the order processing system,
has cut the time required to fulfill the orders
from 1wo weeks to 24 hours, is one among
the many examples of how computers help
create new business volume and increased
employment.

Computers : Fact and Fiction

There are a lot of misconceptions about
the computers: that they will become the
masters of men and reduce the workers to
subordinate position; that only a few high
priced, highly-educated specialists and tech-
nicians will be necessary to operate ; that the
few workers who should be left, need do
only simple repetitive tasks and so on. We
have seen earlier that the computers will do
only what they are programmed to do.
They are more dependent on human beings
than standard office machines, to tell them
what to do, how to do, in what form etc.,
as they are more flexible. Specialised
knowledge for computer jobs such as pro-
gramming, coding, machine operation, etc.
can be obtained in a few weeks of training
such as is offered by the equipment manu-
facturers : these are not such highly skilled
jobs. But in analysing the jobs and develop-
ing mathematical models, there is need for
Industrial Engineers, Systems Specialists,
Operations Research personnel etc. with
technical know-how.

In order that the machine does & com-
pletely automatic job, methods, systems and
procedures must first be broken down in the
maost complete detail. A pay-roll job, for
example, may require 2000 or more steps
and take a smail group of people several
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months to analyse. Only when the routines
are detailed, they will be translated into the
machine language. The minute and thorough
analysis of methods that computer program-
ming will necessitate is one important side
benefit derived from it. Sizeable economies
can bc obtained i some of the advanced
thinking necessary for computerisation is
applied without actually using the computer.
though this is seldom accomplished in
practice, human nature being what it is.
An interesting example of men competing
with and defeating the computer occurred in
a Japanese Smelter. Wien gutomatic voltage
control was imtroduced in a few lines whicl
helped 1o increase the efficiency from 86 to
90%, the workers in the mechanically operated
lines raised the cfficiency from 86 10 91°,.
This necessitates to some extent personnel
with higher educational background: and i
is here that the machines bring new jobs
needing creative thinking. initiative and
tesponsibility.

Upgrading of Skilis

Jack Stieber, in his paper on -Auto-
mation and White Collar Workers.” says.
L the advent of electronic computers
into the office will result in the upgrading
of skills, the redisiribution of skilled jobs
and the virtual elimination of tedious, repe-
titive, clerical operations™ both in factories
and oftices. In the words of John Diebold.
“in an odd and cntirely unexpected way.
automation may bring us back to the human
and psychological values of the seif-respect-
ing craftsmen whose alleged demise the
professional mourners decry by wailing and
bawling debasement.” One company has
estimated that with the use of computers
204, of their employees would be assigned
jobs of a higher calibre with enlarged res-
ponsibilities.

In the four phases of data processing.
viz., planning, input. processing and output.
effective reduction of work occurs onlyv
in the data processing phasc. We have
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examined above the work inmvolved in
planning. In the input and output phases
of translating information into machine
language and back. as well as in pro-
perly interpreting them, only additional
work s created. And in spite of the tre-
mendous flexibility and memory capacity
of the computers. it will be impossible to
programme them to handle all the many
exceptions that take place in the day to day
operations of the average office. Again, as
mentioned earlier, in the field of marketing
production control, inventory control,
accounting. cte. computers will make it
necessary to collect and process additional
data. The net effect of all this is to increase
whire collar jobs compared to blue collar ones.
And so. there is going to be lot of clerical
jobs still with us.

“The Rochester Story™ is an example.
Of Rochesters” (N.Y.) 5,371 business estab-
lishments, 76 were automated (found to have
some form of data processing cqu:pment):
only 3 of the 76 firms showed a decline in
total employment over the past 15 vears
{mostly due to business decline in the in-
dustry itself. and in all three cases, the use
of modern data processing techniques has
lessened the cffect of industry declines)
contrasted te 25 firms which showed an
employment increase of 100 per cent or
more. Half & dozen actuatly increased their
cmployment as much as ten-fold. The
average automated company increased its
white collar work by 57%,. These 76
automated  firms-—1.3%, of the total in
‘Rochester—employ more than half of the
total number of white collar workers in the
City,

This effect of automation, that is. theé™
increase in the ratio of white collar workers
to blue collar workers noticed in the U.S.A.
is conclusively proved in many surveys. M’s.
S.E. Hill and F. Harbinson of Princeton
University give the following data based on
a sample survey among a representative
cross section of U.S. industries.
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Percentage of Total

White Collar jobs : Post %
Worlcll[War Recent  Increase
Executive 6.1 7.2 1.1
Administrative 1.6 2.1 0.3
Professionai 1.9 2.8 0.9
Technical 2.0 2.8 0.8
Sales 1.2 1.8 0.6
Clerical 10.0 12.0 20
59
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population. Even among the ‘blues’ there
is a significant realignment in the skili
break up, as shown below (less of produc-
tion workers and more of maintenance and
technical workers) :(—

The 6° increase indicated above agrees
with the following data compiled from
the white collar report of; the Beareau of
National afluirs and other sources.

Percentage of Total

Post %
Worl(i War Recent  Increase
White collar: 22 37 43
Professiopal and

Technical 5 9 11
Administrative &

Managerial 7 9 1t
Clerical and Sales 1o 19 21
Blue Collar kil 41 36
Skilled 12 14 13
Semi-skilled 14 21 18
Unskilled 1 6 5
Service 10 10 13
Farm EN 12 _8
Total 100 100 100

At present there are 4.5 million “whites”
more than ‘the blues” in the U.S. working

Percentages of Total

Pre- Post-
automation automation
Production 71.9 518
Maintenance 21.4 36.2
Technical 0.7 12.0
1000 1000

Re-training Needed : It is true that
automation has necessitated some temporary
redundancies, job displacements and occu-
pational adjustments. In the blue collar
field, the number of routine preduction jobs
have come down and in their place mainte-
nance and service jobs of a technical nature
have gone up. In the white collar field,
executive, administrative, professional, tech-
cal and clerical jobs have gone up; only the
jobs involving manual computations and
routine paper work have been replaced by
office machine operators, coders etc. This
shifting pattern of requirements has resulted
in structural unemployment, that is, un-
employment in old categories of jobs, while
at the same time having many new job
opportunities in new fields. This has neces-
sitated retraining of personnel and an
increased educational content in many jobs.
The most important step in meeting the
difficulties caused by automation is this re-
orientation and retraining of workers. The
employees thus affected will be two to three
times that of the employees rendered surplus.
In this context it has been the experience
that voung displaced workers take these
changes without much difficulty but it is
hard on old workers above 40 or 45 years
of age, who find it difficult to acquire new
skills., This is probably an area where
industry, trade union, Governmental agencies
and educattonal institutions should concen-
trate and evolve certain action programmes
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to avoid hardships. Continuing education
at all levels when training and educa-
tion are threatened with obsolescence,
matching the jobs that are arising and the
people available to fill them, employment
counselling etc, are the needs in this context.
An assurance to employees that rone would
be laid off, retrenched or lowered in status
would be very helpful to effect automation,
as in implementing many other changes,
The companies and other organisations
should take advantage of the normal labour
turnover (as it will take a minimum of 2 10 3
years to complete any change over to com-
puterisation) and the growth of business and
service requirements should be utilised to
absorb any surplus personnel.

Correct Perspective

Yiewed in the background of the fact
that we have only reached a stage of auto-
mation in office which was prevalent in the
U.S.A. 15 years back, we have this much time
available to devise methods to bring about
a smooth transition and to lessen any
adverse effects of automation. History has
shown how attempts to resist the industrial
revolution failed and how attempis to fight
gutomation gre failing in other couniries.
Instead of fighting against progress and the
trends of time, if we apply our minds to
understand the problems that are likely to
arise and to find suitable solutions to them
ahead of time, we will be making our life
less miserable. On the contrary we will be
contributing our mite towards higher pro-
ductivity and better standard of living in
the country.

It may be mentioned here that uutoma-
tion is not an exclusive development in the
capitalist countries but thai it is equally
well applied in the socialist countries. In
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this context, the following words of Mr. L.
Brym Leader of the Czechoslovakian Team
of Experts at the Central Machine Tool
Institute at Bangalore are worth quoting.
“Automation has stepped in as a sure means
of raising industrial productivity. Apart
from increasing industrial productivity,
automation brings in certain desirable
human benefits. It relieves and frees human
operators from the mental and physical
strain of keeping pace with the monotonous
rhythm of machines and operations. The
overall effects of automation will prove
economically advantageous to society”.
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The Computerised Society
of
Tomorrow’

The world of science and technology is experiencing a new thrill of cemputeri~

sation ina growing number of social areas and business applications.

This trend

has manifested itself in an emphatic manner during the last decade, and the indications
are that the society of tomorrow will be one of guantified information flow and systems

design in all its aspects.

Only those businesses and social processes will survive this

challenge which plan their course of action according to the requirements and

expectations of this phenomenon.

An effort bas been made in this paper to hypothesise

some of the business-oriented changes which this process of computerisation would

initiate,!

HE COMPUTERISED SOCIETY WILL BE BASED
T on a faster quantitative mechanism
than we are accustomed to at the
present time,2 It will eliminate an increas-
ing number of fwmnan management functions.
It will witness a pronounced change in the
present methods of decision-making. It will
initiate an information theory which will
revitalise communication methods. Most
middle management jobs will be re-struc-
tured, as the functions performed at that
level will be computerised. There will be
a great emphasis on INSTANTISATION of
almost every business aspect: instant inform-
ation of all kinds, instant decision, instant
communication and instant movement.

There can be no denial by any far-seeing
businessman of the fact that the survival

*The original idea for this article came from Dr.
Nachman Bench, Consultant to the Office of the
Mayor, the City of New York. Acknowledgements
are due also to Prof. Tony H. Bonaparte and Miss
Margaret Falleti for help rendered to the auther in
the preparation of the manuscript.

1. See references.

and growth of his business depend upon
his ability to plan for this new computerised
society, which would, in the next decade
totally envelope all our behavioural attitudes
and functions.

Essentially this new computerised society,
in a business context, will be characterised
by the following developments:

Information Revolution

Decision-Process Variation

Re-analysis of the Organisation Process

Major Breakthroughs in Functional Business
Communicational Developments.

Structural Changes in Administrative Manage-
ment

Re-orientation of the Human Resources Area

ISR Sy

Information Revolution®

The computerised society will be totally
immersed in the realm of information and
its application in a multitude of new and
hitherto unknown aspects. Information
will be the power behind any organisation
and/or administrative management. This
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information-power would be one of quanti-
fiable characteristics, with minimum qualita-
tive structuring. It would have become
possible by then to quantify everything,
including psychological variabies, attitudes,
opinions, and judgmental concepts as well.
Through newecr techniques of heuristic
programming,® it may also be possible to
develop such computers which can vield
effective results with no human involvement
at any stuge whatseever, Self-programmed
and self-accentuated computers will replace
most of the computers that we see today,
and these giant computer-complexes will
develop a non-human information systent,
capable of not only gathering relevant
information of all kinds. but also what is
significantly more important. of utilising
that information to arrive at meaningful
and rational plans of future action on an
instantaneous basis,®

Decision-Process Variation®

The process of decision-making will
undergo a great transformation in future,
entirely dependent upon information-flow,
compulerised systems, and non-human im-
plementation. The future society will also
require different Ainds and degress of deci-
sions than we are used to actualising these
days,

Alternative sclection, oplimisation, fact
and value correlation, ete., are some of the
relatively newer techniques which are being
used today in the semi-computerised society.
These will no longer produce highly effective
results in the decision-process of tomorrow.
It will require & much Jarger number of
variables than we can visualise today in the
modern business situations, and with the
time-dimension cmerging  as @ significant
Jactor, the older tools would not be able to
process the increased variables in any inte-
grated manner.

What those newer tools will be, we cun-
not fully anticipate. But one thing we do
realise: decision process will not be a simple
alternative-selection myth which we assume
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it to be. It will be enormously complex; it
will no longer be delegated to a single
process or a single system; on the contrary
it will require a fofal involvement of the firm
and its global environment.?

Organisational Process?

As a structural mechanism of activity,
assignment and work-satisfaction, the or-
ganisational  system  will undergo areat
changes in the years to come. The organi-
sarion process will draw more from mathe-
matical systems and sciences and less from
purely behavioral areas, though one cannot
totally eliminate the possibility that the
quantifiable mechanism may extend its
range to include the basic tensts of be-
havioral sciences too.

Organisational engincering will increas-
ingly depend on the sub-optimisation of
resources, rather thun on mere proliferation
of jobs and functional activities. The neat
little functional flow of authority and
responsibility, as we see todayin current
organisations, will be a thing of the past.
Puatterns of authority will not remain iso-
lated on the basis of departmentalisation
alone, but there will be a great degree of
cross-departmentalisation through which the
system-analyst will design the future organi-
sational process. The concepts of line and
staff, chain of command, unity of control,
and such other traditional principles of
crganisation theory will only arouse curiosity
in the intellectual historians, as these would
hardly be of any executive effectiveness in
the future computerised society.?

There will be a much greater fluidity in
the new organisation patterns than we
observe today, and asa result of this, the
new system will be capable of absorbing a
large measure of changes and procgss
variations.  Since the new organisation will
increase its effectiveness by minimising
human involvement in all ifs stages, any
change-implementation will, by necessity
and definition, be far simpler to executc
than we are accustomed to expecting now.
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Functional Business'

The neat functional classification. to
which we are so deeply committed in
modern business situations will undergo u
rapid change in the society. The traditional
functions of production and marketing will
change their boundaries and their content
as well, to cross-fertilize one another and
also reinforce themselves simultaneously.
Even the content of such pedestrian func-
tions as finance. accounting, logistics. and
statistics, will be thercughly re-designed to
be more realistically attuned to the changing
need of bussiness cnterprises.  Perliaps. one

major directional sign would be a division of

the company in just iwo basic components,
like “Inpur’ and ~Output’ divisions, and the
organisational mechanism may be restruc-
tured for this two-process division.

FEven in the broader perspective, speciali-
sation, as we understand it now, will also
undergo major changes. Business  cater-
prises in particulur and industries in general
will no longer be characterised by the
*runitary objective functionalism™ of today.
hut will reflect a mature perception of total
business functions, and they will re-classity
themselves uccordingly. There will be more
and more opportunities for the businesses to
fulfil total needs, rather than scgmented
ones as wc now know, Even industrial
classification like manulacturing, distribu-
tion, banking, lifc insurance, and others will
undergo a process and content revision in
this society.

Communication Development

This is the one single arca in which we
can now really see the clementary shape of
the future things to come in the computer-
ised society. This is the key areaof the
future growth, and what we have accon-
plished so far does give us a sound indica-
tion of the future. The complexity of the
business systems. spread and extended as
those would be on a global basis, would
call for instantaneous communication of all
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kinds, New media of communication tlow.
new networks for instant transmission,
simultaneous relay of processed data

through newer symbolic tools arc just a few
of the developing things which would even-
wally characterise  our seciety in  the
computerised age.

The global nuture of business will not
leave a single place unconnected with an
integrated communication link. Through a
centralised data-processing centre, the flow
of communication will move in all ways
with minimal human invelvement. The
computers ol that age will be in a position
to process all the communications and
arrive at an effective decision simulianeously,
with the result that the flow would always be
uninterrupted.!®

With the increased speed. the communi-
cation pattern of that age will be simple.
casy to understand and implement, without
the usual cultural lag and or semantic diffi-
cultics which are generally attributed to
communicational flow at present,  The
destructive impact of such occupational
hazards as misunderstanding, rumour. mis-
interpretation would also have been quite
controlled by then.

Changes in Administrative Managementi?

Initially, the management of corporations
will rely less and less on one man top
administration, and increasingly morc on
committee management or plural executives.
fully supported by computers at all stages,
There will be a further move towards
multiple decision-making and shared res.
ponsibility so that administrative manage-
ment can be extended over a wider range.

Secondly, in view of the fact that most
middle management junctions and jobs will
be replaced by computers, the [uture ad-
ministrative hierarchy may conceivably
contiin only two levels of top and lower
management, with the identity of the middle
management being immersed in the other
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two levels as well as in the computerised
functions.®

Thirdly, at 4 more pragmatic level, the
future administrator will be reguired to
display a mature appreciation and utilisa-
tion of the rotal mathematical processes
which by then would have started to govern
the corporations in all their forms and
processes, rather than be superficially
familiar with “common sense™ human
understanding only, which is mistakenly
supposed today to be the prime managerial
requirement for success in business. This
would in turn call for a more rigid profes-
sionalisation of administrative management
than we are used to having at this time, and
would further emphasise the need for dis-
ciplined training and continued develop-
ment for all administrative managers.

Finally, the whole area of industrial
relations, between the management and the
work-force, would also have undergone a
reorientation, masmuch as the iraditional
functions and job processes of the work-force
would by then have been taken over by the
computers and highly automated precision
equipments.  As a matter of opinion, at the
height of the computerised progress, the
present dichotomy between ‘traditional”
management and “traditional” labour wouid
already have become meaningless. The
dividing lines between them would by no
manner be rigid or easily definable; hence
the traditional components of labour force
will also undergo sharp revisions to accom-
modate new patterns, In this perspective,
the collective bargaining mechanism and its
antecedent functions, as we conceptualise
them today, will also be replaced by some
newly designed tools of mutuality and cross-
fertilized relationships.1®

Human Resource Arealf

The nucleus of the computerised society
is the preservation of human cnergy and
effort as much as possible, to an extent that
human involvement can be minimised, if not
eliminated, from a majority of the functions
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within the business setting. In other words,
it calls for the optimum use and effectiveness
of the available manpower within the com-
puterised frame of reference. Thus, what
would eventually occur is that there would
be a substitution of manpower {rom func-
tional and 'or traditional areas of activity
involvement of today to a more conceptual
level of activity of tomorrow, wherein
human resourcefulness can be utilised in the
best possible manner and also to the best of
work-satisfaction of the parties and the
processes concerned.

It seems that this ares of human activity
substitution in the computerised society has
been mistakenly criticised and condemned by
a great number of people who consider this
whole idea as a manipulatory device to
drown mankind in a myriad of gigantic
mechanical complexes called “computers™.
They seem to assume that computerisation,
at least in this particular aspect, is nothing
short of being an inhuman catastrophe. In
the opinion of the writer, this is an errone-
ous view, based primarily upon a miscon-
ception about the function of computeri-
sation, and partially on a myopic attitude
of the self-styled critics of human involve-
ment of this process. It is indeed significant
to note that the process of computerisation
aims at the preservation of human resources
rather than their elimination. The compu-
terised society will definitely minimise
human involvement in some of those func-
tional areas of business where they are most
commonly and erroneously utilised today,!
and redirect the available human energy in
more productive areas of satisfaction.

In this aforementioned sequence, as far
as the optimum effectiveness of human
resources is concerned, there are definite
advantages to be achieved by the procsss of
total computerisation, and in general, these
benefits would be available to a wide cross-
section of the community who have the
foresight to equip themselves in advance by
dedicated planning, purposeful training, and
quantitative development of their adminis-
trative abilities.
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Summary and Conclusions

The dawn of computerised society is
already on us, casting its rich glow on our
industrial horizon. In its wake, the patterns
of industrial management, business be-
haviour, and administrative process will
undergo a transformation with regard to
their content methodology. The new society
will be marked by more and more sophisti-
cated quantification of practically every
conceivable (and in some cases, even
currently unconceivable) factor. Inform-
ation-area would be the first to be includ-
ed in its tefal environment, which in turn
will generate changes in the traditional
processes of decision, organisation, and
communication—the three major variables
of the modern business enterprise. Further-
more, the traditional notions of adminis-
trative structure, human resources, and
functional classification will also be corres-
pondingly modified to accommodate the
newer requirements and acceptances of the
computerised society. Contrary to the
popularly held myth, the human factor will
not be disintegrated; it will only find a
better activity-involvement in a setting which
would be highly conducive for its optimum
utilisation.

The elementary beginnings of this new
civilization are already with us. Only a
myopic businessman or a self-deceiving social
analyst can fail to perceive the far-reaching
and far-extending impact of this new
development. However, the new society
will neither be a utopian dream come to
reality as many management scientists hope
it to be, nor would it be a nightmare, as
many public-opinion builders dread it to be.
It will create some new difficulties as it will
solve most of the older ones. But then
is not this process in itself the very nucleus
of new societies, new cultures. and new
developments?
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The Real

Meaning

of
Automation

Bernard J Muller-Thym*

Automation teday is bringing us face to face with problems and potentialities
beyond our previous experience, and its Impact is forcing us to question some of the
basic assumptions we have made about the design of machinery, our concepts of
organisation, and even our basic concepts of work and wealth.

HE ASSUMPTION WE MADE ABOUT THE
design of work done by machines has
dominated industrial practice for half

a century. Our assumption has been that
work will be performed more efficiently if
the entire piece of work or the total sequence
of operations is broken down into relatively
fine pieces, and il our werk forms are
simpler and more specialised. Although
we have achieved a great amount of pro-
gress by working within this framework,
it was actually a curious set of assumptions,
since it goes counter to all the rest of our
experience with nature. Man, for example,
is far more complex than the dinosaur—

yet man survives, and the dinosaurs
perished. Hands are among the most
complex and general-purpose things in

nature; with very few elements of speciali-
sation, they can perform a tremendous variety
of tasks. Yet we made exactly the opposite

*The Author, Dr, Muller-Thym, is an American
Management Consultant and Visiting Professor at
the School of Industrial Management of the
Massachusetts Institute of Technology. This
article is based on a lecture he delivered to the
International Chamber of Commerce in Paris.

assumption-—that simplification and speciali-
sation are more efficient than complexity—
when we designed the machines that run
our factories all over the world.

As a result, we have had to make our
machine tools increasingly larger and more
specialised in order to get greater produc-
tion from them. And as machines get
larger, they require proportionately greater
investments of capital. So in order to
get the incremental cost advantage out of a
new machine, 2 company has to use it to
produce ever-greater quantities; instead of a
run of one hundred, it becomes necessary
to have runs of a thousand, ten thousand,
or a million of the same item. In conse-
quence, our factories have become larger
and more cumbersome, and it has become
very difficult to optimise the productive
facility, A businessman who bought a
machine tool three years ago is at the mercy
of a competitor who buys one this year,
because the new machine is not only more
efficient but incorporates additional techno-
logical advances. And even if the three-
year-old machine is paid for, the business-
man simply does not have the courage to
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start all over—to tear up his factory and
redesign it from scratch.

The New Tools

The new generation of machine tools is
not like this at all. It represents a com-
pletely different set of assumptions—a
complete reversal of past practice. To take
a simple example, consider the methods of
making automobile tailpipes. The older
types of machines with which we are
familiar consist of iigs, dies, and fixtures,
and once the settings are made, they make
a hundred, a thousand, or ten thousand of
the same kind of tailpipe. The new type
of machine for making tailpipes is smali—
perbaps the size of a desk—and it has no
dies, no fixtures, no settings of any kind.
It consists of certain general-purpose things
like grippers, benders, and advancers, and
it is programmed by tape. On this machine,
which costs less than its predecessors, it is
possible to make eighty different kinds of
tailpipes in succession, just as rapidly and
as cheaply as eighty of the same type. This
is simple and primitive, but it is an indica-
tion that the prototypes of the new genera-
tion of machines are already in existence.
Their characteristics are general purpose,
flexibility, and ability to be programmed
with constant changes of programme, and
hence to be part of a network or society of
such machines that form a completely fexi-
ble productive array.

By reason of the development of such
machines and the development of the con-
cepts and technology of information
management, it has become possible to
manage the productive matrix directly. In
previous years, we have done this in a rather
clumsy way by the use of such devices as
production control, materials control, and
the like. What is now within our grasp is
a kind of productive capability that is alive
with intelligence, alive with information, so
that at its maximum it is completely flexi-
bie; one could completely reorganise the
plant from hour to hour if one wished to do
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s0, and inventories would begin to approach
the zero point. It may never be possible to
achieve this maximum potential, but it will
be possible to come close enough to change
radically the allocation of capital as well as
the allocations of the productive capabilities
themselves.

Organisation ang Anthority

Automation will also have an impact on
our forms of organisation, on work struc-
ture, and on the iInstitutions of authority
and control within the organisation itself.
Here again, we have been operating for
perhaps ‘half a century on the basis of
certain assumptions about the organisation
of work done by human beings.

We have always assumed, for example,
that there must be someone who is superior
over workers, that everyone must have a
boss, that no one should have more than
one boss, that a limited number of people
should report to the same boss, and so on.
As a result of these assumptions, we have
inevitably created a management work
structure illustrated by the classical organi-
sation chart—a structure that is pyramidal
and many-layered. As a business organised
this way grows larger and larger ; not only
does the base of the pyramid broaden, but
the number of intermediate layers (consist-
ing of supervisors and managers) s
multiplied.

We are already, and we have been for some
time, beyond the tolerable limits of ineffi-
ciency that result from running a business
with this kind of organisational structure.
There is no need to go into detail about the
communications problems, and the decay
of action that result—not as a consequence
of individual incompetence, but as a conse-
quence of the structure itself. Once an
organisation has grown to any size at all,
such a work structure diffuses and dissipates
competence and creates organisation dis-
tances and separations between the parties
tesponsible for action. It results in a delay
in action and communication that is directly
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proportional to the number of intermediaries
through whom the action or the message
must be transmitted.

Goodbye to Euclid

It was possible to run our businesses
with this kind of work structure one, two,
or three generations ago, because businesses
were smaller, rates of change in the society
and in the economy were slower, and the
kinds of competence required to run a
business were fewer. This is no longer true.
Not only are our businesses larger and more
complicated, but the kinds of competence
required to run a business have multiplied,
and the required competence levels are
constantly rising. It has already become
impossible to run a large business efficiently
with the old kind of structure.

We already have working models of the
new kind of organisational structure that
increasing complexity will require. If you
were to diagram them, they would look
somewhat like diagrams of a nervous
system, or the kind of diagrams nuclear
scientists make. We might consider the
present-day organisation chart as a two-
dimensional Euclidean structure in which
any increase in size automatically creates
greater distances between the various points.
The new type of organisation, in contrast,
exists in a kind of curved space, where
points of competence, mobilisation, points
of decision-making, and points of inform-
ation management are so arrayed that one
can go directly, or almost directly, from any
action-taking, decision-making, inl&rmation-
handling peint to any other point.

Timely Arrival

We are fortunate that computer technology
has arrived on the scene when its potentials
—capability of handling information non-
selectively, totally, and in configurations
that can be changed at will—will enable us
to be much more daring in designing
organisation structures. Up to now, busi-
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ness information (e.g., accounting, controls)
has been handled piecemeal and selectively.
Instead of total information, our information
systems have reported samples of business
behaviour or managerial action, both
qualitatively (selected costs, selected money
allocations, selected items of sales perform-
ance) and in time. These systems were
supplemented by having some middle-level
manager try to find out what was wrong at
a lower level in order to pass the information
to his superior, or by managers in a chain

‘trying to force information from the top

down through many layers to the point
where, hopefully, work would be done.
This ‘bucket brigade' approach is extremely
inefficient : There is about a 50 per cent
slop, a2 50 per cent loss at each trans-
mission.

Analyses of managerial action indicate
that people in middle management spend §0
per cent of their time simply handling
information—and handling it in a very
primitive and inadequate manner. We are
fortunate, therefore, that at the very moment
when we need to optimise the managerial
work structure, we have available to us a
computer technology through which we can
handle the total information in a system
nonselectively, instantaneously, and with
random access. This makes it possible for
us to create a flexible managerial organi-
sational structure that will enable us to
manage the integer of work, the points of
concentrations of competence, and the entire
business network. And because profit and
the creation of wealth is a function of the
business network, and is not (as classical
economists thought) simply a matter of add-
ing value through production, we now have
the capability of managing wealth itself,

End of an Age

This brings us to the third point: the
social consequences of automation. We are
living in a period in human history that
might be considered the end of the Neolithic
age. At the very beginning of the Neolithic
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age (8000—10,000 B.C.) we abandoned our
nomadic ways and settled down, and after
we became static and attached to the land,
we iovented the wheel. We also invented
property, as defined by an object, primarily
land ; and we invented ownership as a moral
act that focussed on and had as its terms
such an object.

The Disappearance of Property

We are living at the end of the age of
the wheel ; we are living at the end of the
electromechanical age. We have abandoned
Neolithic weaponry like spears, arrows, and
bullets—selective, single-purpose weaponry
that is used to kill the enemy seriatim, one after
another—and have adopted nuclear weapons
that are total, instantancous, and with
random access. And now we are abandon-
ing property as well.

One of the characteristics of the world
in which we live is that property and work
ar¢ disappearing. This process is going on
inexorably ; it is further advanced in some
parts of the world than in others, but all
parts of the world will be involved in it.
Automation is accelerating the process,
although automation did not bring it about.
Property as a thing-type object is disappear-
ing; it is doubtful whether any group of
people in the history of the world could
measure themselves against their ancestors
of comparable wealth and find that they
owned so little in comparison.

A house, for example, used to be a thing
to be born in, to live in throughout one’s
life, and to leave to one’s son or heir. In
recent years, the average length of time a
person in the U.S. lives in a particular house
has dropped from eight years to five years,
and it is still going down. A house today
is a kind of space valve in which a married
couple and their children live for increas-
ingly shorter periods of time before moving on
to another house or to an apartment ; itis a
place where a family spends the semiprivate
part of their lives between trips to the more

THE REAL MEANING OF AUTOMATION

public centres of worship, work, education
and play.

To take another example: Americans,
at a startlingly increasing rate, are leasing
personal automobiles rather than owning
them. (One of the largest autoe manufac-
turers believes that the majority of our
people will have cars through lease within
not too many years.) When the Ieasing
company owns the car but does not use it,
and the driver uses it but does not own it,
the result is something quite different from
classic ownership.

One couid cite other instances to indi-
cate that property and the thing-element of
property are disappearing. (The description
of the disappearance of both property and
work has already been made eloquently by
Gerard Picl in Consumers of Abundance,
published in 1962 by the Fund for the
Republic.) The fact is that we are relatively
more wealthy than our Neolithic ancestors;
there is an 1ncreasingly richer abundance of
goods and services for us to enjoy; but
there are also increasingly less property and
less ownership.

Creating Wealth

We have brought business into being as
the prime wealth-generating organ of our
society. The only sources of new wealth up
to now have been the household of the
ancient world, increase from nature, and
independent, sporadically occurring inven-
tion. Now we have added to the techno-
logy of generating wealth by designing a
modern business, for a business is a system
in which output is greater than input. That
output—newly created wealth—is a function
of orgapised innovation and of the total
business as a system. But to an increasing
extent, the wealth that is created is not so
much resident in the hardwarz as in the
competence—the sofiware—of the objects
that enter into economic exchanges; and
the wealth itself is created at and exists only
as a point of intersection in a matrix of
economic exchanges,
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Work and Pay

At the same time, work, in the sense of
servile work, is disappearing. It is futile to
talk of relieving ‘chronic unemployment’;
the rate is going up, and it is going up
much more rapidly than in the past decade.
A substantial amount of retraining is going
to be necessary, for there is going to be a
radical change in the skill mix of people
found in a business. But no amount of
retraining is going to provide the amount of
work that human beings now perform as
sources of power, servo-mechanisms, levers,
and things of this sort. No amount of
work for human beings is going to replace
the work that is being destroyed by
automation.

In a world in which the prime mechan-

ism for distributing the wealth we have
learned to create has been pay for work,
the disappearance of work has serious
implications. It means that we are able to
generate wealth, to invent almost anything
we decide to invent, and to achieve
command cover nature for the first time—
yet no one will have money; no one will be
able to buy anything.

It would be foolish to try to reverse the
direction of this trend; it is basically not
bad. It is, in fact, an extension of the
noble work of freeing man from slavery,
from the curse of Adam, from having to
earn his bread by the sweat of his brow. It
is a direction that is generally good, and
should be regarded by any normal human
being as good.

The task before us, therefore, is to invent
a new kind of money, new institutions for
the distribution of wealth. None of usis
ready to describe what these new institutions
will be—after all, we have only now identi-
fied the phenomenon. But cne can describe
something of what that society will be like

and some of the design criteria for that

money or monies that will replace or supple-
ment pay.
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Shape of the Future

It will be a world in which two of the
largest industries will be education and the
management of information. Add to these
communications—both electronic communi-
cations and physical communications in an
intricate and sensitive space-time network
whose management will require both people
and computers. Some factories will produce
long rows of standard commodities, but
most of them will produce a marvellous
variety of different end-products to the
requirements of Iandividual customers as
well as of markets. (Even buildings—
houses, laboratories, and the like—can be
produced this way now, and more cheaply
than the inflexible structures we now build.)
There will be many more wants and many

‘more goods and services to satisfy them.

But while there will be an opportunity for
people to be very active and engaged, there
will be increasingly less opportunity for
them to do the kind of work that has repre-
sented the great bulk—perhaps 90 per cent—
of the world’s work up to now. The dis-
placement we expect, therefore, will not be
like the kind that occurred after the Indus-
trial Revolution—the cycle of temporary
employment, followed by greater producti-
vity and then by a greater requirement for
workers to satisfy the new orders of demand
in a mechanised world. It will rather be a
displacement or shift towards kinds of acti-
vity, nonservile and sometimes even wealth-
producing, that have not been considered
work and for which people generally have
not been paid in the past.

New Kinds of Money

We know that wealth exists only at a
moment of exchange in an economic net-
work. We kpow that we are also in a
society where peoples are getting married
younger, expect to have some children, and
look forward to a life of opportunity with a
reasonable right to education, health,
pleasure, and a life of useful activity in the
economy, the society, the polity—and at
whatever age may be appropriate. We
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need, therefore, a kind of "money’ that will
enable them to have enough such opportu-
nitics on a random and timely basis. This
would be a money with no thing compo-
nent : It would be only a language. But the
thing part of money—gold, cattle, women—
ahs practically disappeared anyway.

Planned Evolution

We have barely enough time in which in
an evolutionary but planned way to invent
such a network and the money-language to
make it operational. As a practical strategy,
we might use that time to sell our present
competences abroad and bring the rest of the
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world as rapidly as possible to equality with
us. A world so dominated by science and
electronic communication has to be one
world, and economic exchanges can take
place in greater volume and with greater
enrichment to both parties in such measure
as the parties are equal and strong,

This strategy of working simultaneously
to design the new networks and to bring the
world to our higher level of well-being is
the only one we see at the moment to buy
our way out of the dislocations that will
otherwise occur as we head into an age
wherein automation can be either tvrant and
malignant, or servant and benign.

Parrot Produectivity

“The principle of laissez-faire may be safely trusted to in some things
bt in many more it is wholly inapplicable ; and to appeal to it on all
occasions savours more of the policy of a parrot than of a statesman or a
philosopher.

“It may, for example, be laid down as a general rule that the more
individuals are thrown on their own resources, and the less they are taught
to rely on extrinsic and adventitious assistance, the more industrious and
economical will they become, and the greater, consequently, will be the
amounf of public wealth. But, even in mechanics, the engineer must
allow for the friction and resistance of matter; and it is still more
necessary that the ecconomist should make a corresponding allowance,
sceing that he has to deal not only with natural powers, bur with
human beings enjoying political privileges, and imbued with the strongest
feelings, passions and prejudices. Although, therefore, the general
principle as to seli-reliance be as stated above, the economist or the
politician who should propose carrying it out to its full extent in all cases
and at all hazards, would be fitter for bedlam than for the closct or the
cabinet. When any great number of work-people are thrown out of
employment, they must be provided for by extraneous assistance in onc
way or the other ; so that the various questions with respect to a voluntary
and compulsory provisien for the destitute poor, are as necessary parts
of this science as the theories of rent and of profit.”

MeCulloch’s Preface to the Principles of Political Economy



Cybernation:

[ts International Implications’

McLain & Singh

OR AT LEAST FIFTY THOUSAND YEARS, MaAN
has had his present physique and
capabilities. Most of that time he survived
by hunting, fishing, and collecting food.
Only within the last ten or twelve thousand
vears has the cultivation of plants and the
domestication of animals  developed.
Agricultural practice created radical changes
in man’s way of living. For example, the
permanency of agriculture made settled
village life possible. This way of living
undoubtedly created new kinds of problems
to which man had to adjust, but the adjust-
ment could be gradual because the transition
took place slowly over a period of thousands
of years.

At a much faster pace, industrialisation
of the Western world has developed in less
than two hundred years. Although much
of the world is not vet industrialised and
the Western people have not yet learnt how
to adjust to the advanced technologv that

* In this analysis of Cybernation., two Pro-
fessors of Wisconsin State University have collabora-
ted: Dr. John D. McLain, Professor of Education
and Dr. Surender Singh, Associate Professor in the
Department of Political Science.

has developed so rapidlv, a new age is
developing as radically different from the
industrial age as the industrial age was from
the agricultural. This is the age of cyber-
nation—the use of automatic, self-adjusting
machines which receive their directions for
operating from “thinking” computers. As
a result of this new process of production,
vast social and economic changes may be
expected to develop at an unprecedented
rate, affecting not only the technologically
developed nations but the whoele world.
These changes may lead to chaos and
destruction or to the freedom of mankind
from want and fear.

The most immediate effect of cybernation
is the displacement of human labour by
machines. The computer, for example, s a
Jfar more efficient worker than the human
being in book-keeping, auditing, account-
keeping, inventory control, payroll handling
and many other business operations. They
can compute “‘best” combinations of crops
and livestock for given farm conditions,
design and “fly” planes and rockets before
they are built, process the granting of bank
loans, and analyse stock portfolios. Thees
are just a few examples of what the computer
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can do. The possibilities are Iimitless.
It is possible that the computer can take
over any structured task where the decision-
making rules can be set out in advance.
Even beyond this, a computer has been built
that can learn to recognize what it has seen
before and to teach itself about what it
recognizes. Computers have also been
programmed to write music and plays and
to translate from one language to another.
The automatic, self-adjusting machines of
production can direct, control and correct
within limits mechanical and chemical
processes automatically without human
effort, once the system is established. The
two, together, provide the possibility of
making production almost limitless, with
little or no human labour.

Commenting on the productive power
of modern technology, the Secretary-General
of the United Nations said: “The truth, the
central stupendous truth, about developed
countries teday is that they can have—in
anything but the shortest run—the kind and
scale of resources they decide to have...
It is no longer resources thar limit decisions.
It is the decisions that make the resources.
This is the fundamental revolutionary
change—perbaps the most revolutionary
mankind has ever known.”

The greatest impact so far has been and
probably will continue to be, in the near
future, in the United States where cyberna-
tion emerged in 1960. It is presently develop-
ed to only about one per cemt of its present
potential but is rapidly expanding. It is
likely that the majority of the blue-collar
and white-collar jobs now commonly being
done by human lzbour will be done by
machine twenty years from now. How the
United States will adjust to this is not
known. The basic problem will be one of
distribution of goods and services. For
example, in the economy of free enterprise
the price of a commodity is determined by
supply and demand. The more scarce an
item is in relation to its demand the higher
is its price. Conversely, the less scarce (or
more abundant) an item is in relation to
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its demand the lower is its price. If cyberna-
tion develops an abundance or virtually
unlimited supply, which it can, how will the
law of supply and demand operate ?

Goods and services are generally
purchased by money e¢arned from work
expended to produce goods and services.
On what basis will they be distributed if human
labour, or work, is not needed 10 produce
those commodities ?

Already the United States is confronted
with this problem for some people—the
people who are without iobs and without
income. A large percentage of these people
with no way to make 2 living are Negro.
Throughout the history of civilisation the
power groups in society have devised means
to maintain their power and to use the
resources of the less fortunate for their own
aggrandizement. In the United States
slavery has been eliminated a hundred years
but rigid barriers of prejudice have continu-
ed to relegate the Negro and other minority
groups to the tedious, repetitive, and hard
labour tasks. Such tasks are the simplest
and casiest to be done by machine. Thus
technological change has forced the Negro
to rise up and to demand acceptance to
other kinds of work opportunities. With
their jobs being eliminated the only other
alternative is starvation in a land of
abundance.

Probably the basic reason why the
industrial revolution advanced so rapidly
compared to the development of agriculture
was the development of communication
systems that made the dissemination of new
knowledge possible. The computer, data
processsing equipment, television and other
communication techniques are making the
dissemination and use of information far
more rapid and more comprehensive ioday
than ever dreamt of in the past. One of the
results of increased communication is the
growing knowledge in the underdeveloped
nations of the world that disease and poverty
can be eliminated. This has led to rising
hopes of the have-nots of the world that



MCLAIN & SINGH

they, too. may have the fruits of technologi-
cal development. This 1s true not only of
the American Negro but of the people of
Asia. Africa, and Central and South
America. A human rights revelution is
developing as the under-privileged peoples

of the world grow restless in their want for
food, clething, and human dignity.
A major question, though, s how can

this be achieved? How can India. for
example, develop machines that will produce
enough goods to meet the needs of her
people ? Tt took the United States, with

vast and undeveloped  resources, a
hundred and fifty vears., During much of
that time huge sums of money were

accumulated by u relatively small number
of people to invest in the development of
capital goods—the development of machines,
This was done by keeping the wage rates
at levels just sufficient for the maintenance
and reproduction of the labour force. This
wis true in England and Western Europe.
too. just as Russia and China have used
constraint  of  consumption and living
standards. notwithstanding  poverty and
starvation. to create wealih for the produc-
tion of capital goods.

The developed countries of the world
have exported the idea that poverty can be
eliminated by technology and created the
human rights revolution. At the same time
they have exported something else that has
created an alimost insurmountable obstacle
to the development of that technologyv—
population  explosion.  Throughout the
history of mankind the population of the
earth has changed in relation to the ability
of the people to subsist.  During the early
period of listory when man was primarily
a food gatherer. the population of the earth
15 believed 1o be not more than ten million
because it ook about two square miles of
fertile soil to suppport one human being.
When the agricultural age developed. living
was less hazardous and more people lived
longer. The result was a very rapid increuase
in - populution, for agricultural  practices
produced greater amounts of food for the
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increased population. As the industrial
revolution developed, medicines and better
health practices were developed which
reduced the death rate, and in the technolo-
gically developing nations there was a
comparable increase in population together
with increased productivity to support the
population.

Medicines, pest controls, and health
practices which developed in the technolo-
gically advanced areas of the world were
and are still being exported 1o underdevelop-
ed ureas. The result is a rapid increase in
population. but without the accompanying
increase in ability to support that population.
In India. for example, the population is
about 500 million today. The present rate
of increase is estimated at 2.4%;, per year.
At this rate. the population of India will
double before the year 2000—in less than
thirty five years. Can this many people
survive 7 How can India feed and clothe
a billion people? According to B.R.
Shenoy, Director of the School of Social
Sciences at Gujarat University, the per capita
consumption of food-grains averaged 15.8
ounces per day in 1958. Since then the
average has fluctuated downward. This
is at a subsistence level below that consider-
ed minimum for prisoners in the United
States. Between 1955 and 1960 the annual
per capita use of cloth fell from 14.7 metres
to 13.9 metres.

Even without the problem of population
explosion the margin above bare existence
in Endia and other undeveloped nations is so
small that the accumulation of wealth to
build capital goeds will be extremely slow
compared to the need.

Is there another alternative? Capital
goods do not have 1o develop from
accumulated savings. Import of capital

would achieve the same purpose.** Histori-

** The authors’ suggestion that the country be
developed targely with foreign capital would not be
politically acceptable, assuming its availability in
adequate measure and on reasonable terms—Editor



408

cally  surplus  capital in  the Western
economics has not been greatly attracted
to the underdeveloped areas due to the
insecurity of capital investment and the
luck of skills of the labour force. Will
cybernation, which does not demand large
amounts of semi-skilled or skilled labour, be
the answer? It can be. It can eliminate
poveriy it it 15 used for the beneiit of man-
kind—if man has the will und the
understanding to use it for his own benefit.
To achieve this. understanding must  be
developed.

The average Americans are completely
unaware of the development of the cyber-
nation revolut:on.  They do not clearly
understand the human rights novement
nor see the relationship between the Negro
problem and technological change. They
cannot comprehend the poverty of most of
the world. The forces which are shaping
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the cconomy of America today, as a result
ol cybernation, are so great that they arc
beginning to permeate the will of the people.
Without clearly understanding the com-
plexities of this social change. the people are
giving support to President Johnson's “Great
Society.” An awareness is beginning o
develop among the political leaders. The
Centre for the Study ol Democratic Institu-
tions, 4 non-political, non-profit institution,
15 focusing its efforts on thesc stuggering
problems and is attempting to stimulate
discussion groups and  study o0 cvery
comntunity in America to develop reason
and understanding of  the forces of
chanege.

Whether the chunges will lead 1o chaos
and destruction or to the elimination of
poverty and prejudice does not depend upen
the machines, for they can be used to do
either: it depends upon man himself, ]

— D R

THE BENTHAM CABINET

It is interesting to recall that the famous philosopher Bentham, who is
reputed to have stood for the principle of No Government on Utilitarian

Principles, actually wrote out

in the final years of his life a Constitutional

Course, in which besides the Prime Minister he proposed the following

Ministers for the Cabinet :

Election Minister

Legislation Minister

Army Minister

Navy Minister

Preventive Service Minister
(Police, Fire, etc,)

Interior Communication Minister

tndigence Relief Minister
Education Minister
Demain Minister

Health Minister

Foreign Relations Minister
Trade Minister

Finance Minister

Me even provided for a Central Statistical Office (“statistic function”),

a competitively selected Civil Service, etc, etc.

He also proposed the establish.

ment of a Board of Trade, for whose President he wrote out detailed instruc-
tions to bear in mind the “effect produced on the money prices of commodities—
things movable and immovable—by variations in the relative aggregate quantity
of money of various sorts, as compared with the aggregate quantity of

commodities destined for sale.”

(Bentham, Manual of Political Economy, Vel IX, P, 7)



A Fragment on Incentives

GC BERT¥

The country is passing threugh difficult times: there are many problems before it
which must be tackled properly. One of the main problems is how to increase
productivisy which is at a low ebb, The author believes that if proper wage incentives
are offered in industrial firms, they will not only increase productivity but alse
contribute towards the establishment of healthy industrial relations. The strikes, lay
offs, gheraos and all such things which retard industrial production will net be so

common as they have become now.

HERE ARE TWOQ WAYS IN WHICH THE

Productivity of Lubour can be raised :
(1) by increasing Labour’s capacity to
work: and (b) by increasing Labour’s willing-
ness to work. The first method implies that
Labour should be equipped with more efficient
cquipment; better and newer methods of
production should be followed: purposeful
and effective training should be provided to
Labour; and better conditions of living
should be offered. The second method which
is aimed at increasing Labour’s willingness to
work implies that suitable financial and
non-financial incentives should be offered to
Labour, This will induce Labour to work
harder and more sincerely. as by so doing
the workers will earn higher incomes.

The main purpose of wage incentives is Lo
achieve the maximum possible reduction 1n

*Dr, G.C. Beri, Senior Economist of the National
Council of Applied Economic Research (New Dellij,
is a top Productivity Expert, having done pioneering
work in the Measurement of Productivity. He is the
author of Megsurement of Production and Producti-
vity in [ndion Indusiry. a thesis for which he was
awarded the Ph..D. by the London School of Eco-
nomics. and the coveted Bowley Prize.

unit costs through motivating labour to
work at their best. **...the primary and
universal reason for the installation of wage
pavment plans (i.e. wage incentives) is today,
as ever, to secure the lowering of unit costs
on the one hand, and to improve the earn-
ings of emplovees on the other™!

An important aspect of wage incentives
is the setting up of an explicit standard of
performance. The idea is that this level be
surpassed and labour rewarded for the excess
over standard performance. On the other
hand, wage incentives may be viewed by
labour as a punishment for low output.
Further, the explicit standard of performance
set by a firm may give rise to fears of rate
cuts in the minds of workers.?

There are many pertinent issues involved
in the relationship between incentives and
productivity. Some of these problems are
mentioned here :

ILYTLE, C.W. : Wage Incentive Methods,
Seleciion, Insrallation, and Operation (1942,

2For fuller discussion, see, WITHIM B, WOLF
Wage Incentives as a Managerial Tool, Columbia
University Press, New York. 1957.

Their
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i, A good deal of research on incentive
payment schemes is needed in order to deter-
mine precisely their impact on productivity,
Al present there are many opinions, and
often contradictery 1o one another, on the
wage incentive schemes. Substantial research
needs to bhe undertaken to  reduce the
imbalance between opinions and facts in
this sphere. Since the tendency for output
to increase may exist independently of the
change In the system of payment, it is
necessary to determine - how earnings of
workers changed during some months both
before and after the introduction of the wage
incentive scheme. and how the latter affected
the trend in productivity of Libour.

2. Inecemtive scheniey should not be design-
ed to do the work of wages. In some cases
one finds that such schemes huve been
designed to remove a gap in wage levels
between one unit and its competitive units,
In certain units the level of wages is kept
very low and incentive rates are kept very
high. In this context it is necessary to
examine the precise relationship between
wages and incentives which are two distinct
things.

3. Incregsed  productivity is  generally
regarded as the mam objective of an Incentive
payment scheme, on the assumption  that
labour will work harder if it is paid according
to output rather than at « fixed rate. How-
ever, in certain cases the workers have shown
indifference or even hostility towards wage
incentive schemes.  In such cases producti-
vity would remain more or less at the same
fevel even after the introduction of wage
incentive schemes. It is, therefore, necessary
to show scientifically how wage incentives
would motivate workers in increasing their
output, Particulurly when production has
reached a certain level, there is a need to
determine the scope for further improvement
before introducing such schemes.

4. Wage incentive schemes involve
constant consultations and joint participation

GC BERI

of labour and management. New ideas
showld be adopted for motivating  Labour.,
This calls for a careful and imaginative
attitude on the part of the management. In
this connection, it is advisable to undertake
a technologicul audit so as to alter the
performance norms if required as a result of
changes in work content and technology.
Particularly when the performance level set
under an incentive system has become more
or less a routine with workers, the incentive
scheme should undergo change and new
levels of performance should be set, with
due regard to the interests and sentiments of
workers.

5. In cases where dearness allowance or
some other substantial component of the wage
is linked to the cost of living index. there may
not be sufficient enthusiasm on the part of
Labour to put in its best under an incentive
scheme. How far Iimking of wages with the
cost of living indices contributes iowards a
complacent outlook among industrial workers,
thereby acting as a disincentive for higher
productivity, needs to be determined.  This is
an important issue, deserving immediate
and systematic investigation.

6. If maximum benefits from wage
incentive schemes are to be obtained, it is
necessary to undertake comparisons of the
level of productivity at the tactory level on
a continuing basis. For this purpose, pro-
ductivity indices at the plant level should be
compiled. In addition such indices should
also be constructed for different industries
on a regular basis. The existing levels of
production and productivity need to be
clearly seitled on the eve of introducing a
wage incentive scheme. The concept of
productivity 1o be used under u wage
incentive scheme should be well-defined so
that chances of misunderstanding and con-
fusion may be minimised.

7. Productivity studies at the plant level
should be undertaken especially i those
Jactories where incentive schemes are already
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in operation, so us to quantify the gaims in
productivity attributable to incentive schemes.
Such studies may be undertaken on (a)
different groups of workers having similar
jobs under the same management; (b)
workers having similar jobs under different
managements but within the same industry;
and (¢} workers under the same manage-
ment but in different industries, etc., for
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studtes  will  necessarily  involve  detailed
comparisons between the productivity of
workers covered by wage incentive schemes
and that of the workers not sc¢ covered.
Care should be taken to have such com-
parisions made under as haomogensous con-
ditions as possible in order to bring home
the real advantages that muayv accrue {rom
properly conceived and honestly implemented

determining the impact of incentives. These  wage incentive schemes @

EDITOR’S NOTE

A word may be added that in the context of the present recession, when the maximum cost reduction
is & matter of imperative necessity for reasons of sheer survival, both at the micro (individual firm)
level as also at the macro (national} level for maximising export earnings, intelligently tailored
incentives, linking optimum machine and materials utilisation to the maintenance of worker earnings
and the level of employment. may serve a number of important social obiectives, The essence of a crea-
tive Productivity Policy in the present context is to think out and work out a new scheme and scale of
incentives that would, simuitaneously. boost output, reduce unemployment, bring down unit cost of
production, enabling Industry and Government to adjust their economies and plans to the substantive
changes in domestic and foreign affairs affecting the Indian Economy at its vital points.

g THIS WAS CHINA
§§ “China has long been one of the richest, that is, one of the maost fertile, best
¢ cultivated, most industrious, and most populous countries in the world. The accounts

$} of all travellers, inconsistent in many other respects, agree, however, in the low wages of
¥ labour,and in the difficulty which a labourer finds in bringing up a family in China, If by
. digging the ground a whole day he can get what will purchase a small quantity of rice
2 in the evening, he is contented. The condition of artificers is, if possible, still worse.
5 Instead of waiting indolently in their work-houses for the calls of their customers, as
$ in Europe, they are continually running about the streets with the tools of their
{ respective trades, offering their services, and as it were, begging employment. The
{ poverty of the lower ranks of people in China far surpasses that of the most beggarly
§é nations in Europe. In the neighbourhood of Canton, many hundred, it is commonly
( said, many thousand families have no habitation on the land, but live constantly in
§ little fishing boats upon the rivers and canals, The subsistence which they find there §g
§< is so scanty, that they are eager to fish up the nastiest garbage thrown overboard ;
¢ from any European ship, Any carrion, the carcase of a dead dog or cat, for example, g
2 though half putrid and stinking, is as welcome to them as the most wholesome food to §
2 the people of other countries. Marriage is encouraged in China, not by the profit- &

ableness of children, but by the liberty of destroying them. In ali great towns several 3!

are every night exposed in the street, or drowned like puppies in the water. The '>§
%2 performance of this horrid office is even said to be the avowed business by which (2
]
5
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ADAM SMITH : Wealth of Nations (Cannan edition). Vol. 1. p. 435



Incentive Wage Plan

for

Supervisory Staff

M CHIKKIAH*

A number of Iocentive Wuge Plans bave been over the years devised for rewarding
direct workers for increases in output or savings that they can make in one way or

another.

The basis for cxtra payment was determined on the basis of Time and

Mation Studies in the earlier days, and later by morc scientific and acceptable

methods of work measurement.

Thus standards of work are fixed and performances

over and above an agreed normal are paid for according to an uccepted formula,
It has, however, not been possible to work out an appropriate methed of Werk

Measurement for supervisory jobs.
attempt, in this direction,

T IS NOT EASY TO DEVISE, WITH ANY DEGREE
I of accuracy, u plan of measuring the
work content of supervisory men, as
they are not engaged on any direct job. I
is virtuallv impossible 10 make meaningiul.
statistical calculations regarding the time
taken. the standard time and the time saved
in respect of supervisory assignments ; yet it
is essential to reward them. for there is no
doubt that the outturn ol direct workers
can be improved by the quaulity and efficiency
of supervision. In other words some portion
of the time savings of direct workers s
evidently attributable to their supervisors.
It is the business of the cost accountant to
devise a plan of segmeating the time’
savings of direct workers, that may be atiri-
buted to the supervisor.  indian Raifwa

*accountant, Incentive Scheme, Southern Railwas.

Hubii.

In the following article, the author has made an

Workshops have worked out a formula on
the basis of the following assumptions :

1. The savings of the supervisor are merged in
the savings of time of direct workers whom he
SUpCTYises.

£

As he can supervise and instruct only one
direct worker at a time, the average savings of
time of one direct worker shall be the basis of
arriving at the savings attributable to him.

3. The gquestion of supervision and the corres-
ponding savings of time will evidently arise
only when both the supervisor and the workers
are present al workspot and engaged on jobs.
Therefore the physical or effective attendance
ot direct workers and also of the supervisor
should be 1taken into account and finallv the
average savings of one direct worker should be
modified to arrive at the savirss contributed
by the concerned supervisor.

Bused on the facts enumerated above.
the wverage savings of one direct worker



INCENTIVE WAGE PLAN

during a wage period of. say, a month, in
onc standard hour multiplied by the hours
of presence of the concerned supervisor for
the same wage period will he the time
savings of the supervisor. If the hours of
sitvings thus arrived at are multiplied by the
basic hourly rate. it gives us the bonus
amount payable to hum over and above his
normal time wages.  Here the correct mean-
ing attached to stundard hour as apphed n
this contexi has (o be properly delined and
comprehended. A standard month is the
basis of standard hour. A standard month
15 consitdered to be a period consisting of
208 hours based on 26 working dayvs of
8 hours duration cach (that is, 30 days less
4 Sundavs). But the working days and the
physical attendance of direct workers are
variable factors from month to month.
These variable factors are to be linked and
expressed in terms of 208 hours 1o urrive at
the standard hours as follows :

Effective hours based on

their actual attendance

during the month 208
Scheduled hours based = 1
on the working days of

the month.

Standard hours of
“direct workers

" for the
concerned month

A formula can be devised 1o present the
facts effectively.

13 Let the total number of
direct workers superviced in
a month = a

.2) Total effective hours put in
by the direct workers =

413

‘3 Scheduled hours of  the
month fixed by the nanage-
ment for a particular month
under consideration < o

47 Total hours saved by the
direct workers suparvised in
the month d
5 Actual hours of attendance

put in by the concerned
supervisor in the month c
t6, Basic hourly rate appiicable
to the said supervisor = B
The incentive bonus  pavable to  the

supervisor may now be worked as tollows -

208b

7. Sundard
month

the

hours  of b 205
g "
Say = g
{81 Average hours saved by one d
direct worker a
9} Average hourssaned byone  d | d
direct worker in one sian- a
dard hour

10 Hours saved by the super-

visor in the month based on
the savings of ditect workers== hxe

{11y Bonus amount payable to

supervisor for the month < hrenf
or

:Substituting the vakue of
h and g).

. cdef
208 ab

Deducting 20 per cent for rest pauses,
the supervisor becomes entitled o an in-
centive honus, calculated at the rate of

0.8 ¢det
208 ab

“Really I don’t know about that,”” observed Traddles lhoug..htfullv,
““Many people can be very mean, when they give their minds (o it.”

DICKENS, in David Copperfield,

p. 820



SHRI RAMKRISHNA ASHRAM

PO—-NIMPITH ASHRAM
(JAYNAGAR), 24 PARGANAS.
WEST BENGAL.

I5. 8, 67

APPEAL
for funds for Free Kitchen & the Ashram

Dear Sir.

As we are devoted to the work of service in a very backward area, we have been
daily experiencing the acute distress of the poor labourers and the agricultural class
of people.  The abnormal increase of prices of foodgrains and their non-availability
have caused many of them to five on non-cereals such as jute leaves, water-lilys and
drumstick leaves etc. This is nothing but the condition of a famine undeclared
so far.

Moved by the pathetic scenes of their miseries we started on 26.7.67. a Free
Kitchen for feeding the hungry school-going students of this area with the help and
free supply of Rice and Dal from the German Protestant Church Council, Calcutta,
through the District Tnspector of Schools, 24 Parganas. who deserve our grateful
thanks for their regular supply of foodgrains,

Now, for running this Free Kitchen smoothly and maintaining the Ashram
workers we are in urgent need of Rs. 25.000 - for purposes of construction of tempo-
rary sheds, purchascs of utensils, fuel, vegetables. oil, salt and spices and also for
transport charges. The said Kitchen will be continued up to December next when the
new crops will come in from the field.

Hope this act of humanitarian work will touch the mitk of humun kindness in
you and inspire you to contribute your mite for feeding 1000 ill-fed students of this
distressed area.

The amount may Kindly be sent cither by @ Money Order or by a Cheque to be
drawn in favour of *Sri Ramakrishna Ashram’. Gifts in kind also will be thankfully
received and gratefully acknowledged by the Sccretary with printed receipts.  All
donations are free trom Income Tax.

Yours in service.
Swami Buddhananda
{Secretary}



just to keep people and loads
on the move, Dunlop makes
one million tyres a month...

Today, India moves faster. New factories
farms and agro-industries, schools,
colleges and hospitals are springing up

all over the country. New roads are

being built and more and more people
and things are on the move. More
bicycles, motorcycles, scooters, cars, trucks
and buses are being manufactured.

To meel the growing demands of road
wransport, Duniop is making more
than a million tyres a month for all
types of vehicles. To suit the special
operating and road conditions of the
country, every kind of tyrs is marketed
by Dunlop after rigorous tasts on
eachines and on the road.

& DUNLOP INDIA

—kceping pace with India’s Read Tramsport



QUALITY PRODUCTS which
EVERY INDUSTRY needs today

MT-NALEY

AIR CYLINDERS &
AIR CONTROL VALVES

o AIR-LINE FILTERS and
LUBRICATORS

e PNEUDRAULIC CYLINDERS
& INTENSIFIERS

o SOLENOID OPERATED VALVES

and other accessgries for Automation

Qur other Products

@ SHELL MOULDING MACHINES
8 SHELL CORE BLOWERS » SHELL CLOSERS
® SHELLL. CORE OVENS m CENTRIFUGAL
BLOWERS w OIL BURNERS m PRE-HEATERS
® SPRUE CUTTERS, etc,, etc.

For details contact :

IRON & METAL TRADERS PVT. LTD.

Off Magazine Street, P.O. Box 6210, Bombay-10, Phones: 376104-5-8
Branch Offices:

83, CHITTARANJAN AVENUE, 0 8, SEMBUDOSS STREET, ¢, 1 E/3, JHANDEWALAN EXTENSION,
MADRAS-1 PH: 23037 NEW DELHI-1 PH: 57118

CALCUTTA 12 PH: 233523




With 25 soldiers of lead

I HAVE CONQUERED THE WORLD ! s

This wis the provd clain of & privier in ihe
sevantaenth eentury. With the addiion of the
lelter 'w’ 1 the alphabet anciher soldier has bem
addid 1o the ranks, and with these men of lead
our command, we ofier te serve all these writers,
publishars and ethars who, by way ol 1he grinted
word, wish te have parl o ¢reating 1he new India
Whaiever the Lnguage chosen for thia great
lask, we have the Full squipment snd
# complgie control gwver it

Sree Saraswaty press Ltd.

32 ACHARTA PRAFULIA {MANDRA ROAD CALCUTTAY

,-plﬂnull‘l SALTO GBEUITS ) B MANGHANAN'TS BALTD BECUITR & B RANGHAR AN

Deouble Pached
tor Frashneas
and Flavour

28 WARGRARANS SALTO §3L0TS ¢ B WABGHARSVS 4070 9I3LwT4 ) & WakEn

Foil wragped
tor Freshnass
and Flavayy

aSHANINE £ A TO MECATY

GWALIOR  ([mbia)

konn anvuynored B € 500058 0LIVE § BV THBAVE B F SLA0DN OJWE SRYRVUONYS B TRLAYSS OLrv

*na £ELNIES GLOFS RAYEYRENTA T FELC 058 04 1P SNTRTRONTA 2 ¢ B4

COOL
CLEAN
DRINKING
WATER

anytime...for any number...
almeat anywhare

Made, Joid and Serviend by

t VOLTAS LIMITED Heed Omen: BOMBAY 1

CALCUTTA - MADRAS - NEW CELM - BANGALOSE * LUCEAOW « COCHIN - MOWDARAD © SIS



It’s in the nature of perishables to rot—
that’s how one-third of our food goes waste.

The consumer packaging industry
can help prevent this waste.

Much of the food that goes weaste consists of vege-
tables. fruirs, fish, meat and milk products.. perish-
ables that speil before they can be consumed. The
teagons for this are many.

They have to travel long distances, because markets
are only tarely adjacent to the growing areas. On the
way, they suffer different climates and wild fluctua-
tions in temperature and bumidity.

Yet when they arrive, there's no saying they will sur-
vive. Because storage facilities are usually inadequate.
This is where the cunsumer packaging industry could
make a small, but signiticant, centribution towards
saving the food that is now going waste. .By making
aviilable scientific preservation facilities...wherzvo:
they are needed.

But the industry must be equipped for the task. With
adequate supplies of mew materials at a reasonable
price. With imports of certain essential starsing
materials and the necesszty machinery. With access
ro international packaging koow-how...iacilities for
fe¢sarch and development.

Most irnportant, those units within the industry tha
are competent to serve on a national scale must be
given tha materials te function at full capacity

Metal Box are making available to food packers, blg
and smail, the kind of packaging and packaging setvice
they require.

Through our 9 units spread over India. we also maks
available to packers facilities for research and deve-
lopment...as part of our complete packaging service
We realise that our contribution is small. What spurs
us on is the belief that. at this time, every little bir
counts.

B
METAL BOX :

protective packaging ;




DIAN STANDARD
ll\II?’ILING SECTION

1sPs 1021 Z 1O 1S 2314 - 1963

L CO. LYD. AT THEIR BURNPUR WORKS

Yy THE INDIAN fRON & STEE

ROLLED B
7 .
//4:—/ / ’ Ne increass in thickness at any
i point, and the sharp-edged
”/ lock may be considered as
. e BN baing particularly tight

S N

For supporting earth during

excavations—preventing the -

gress of water, the building ot

retaining wall and for many other

aoplications In marine and hy-
draulic prolects

A I 1 _L

-

Structural steel shapes do matter 10 a developing eco-
pomy. Thus in the short time since Burnpur started
rofling a centre sill section for Indian Rajlwzys' BOX,
BCX and BOBX wagons—there has been a considerable
saving in forcign exchange. We have also since developed
4 section, in high demand in lodia bul prior to that

THE INDIAN IRON & STEEL CO. LTD.

ONE OF THE MARTIN BURN GROUP

imiparicd, a steel sheet piling section~with an tireg atedt
ciutch for easy interlocking, used on coastal prolection,
harbeur development, hydro-electric, barrage and irriga~
tion projscts An assuning picturc overall—or 1ESCO's
participationin the national drive towards self-aufficiency
through import substitution.

\e




COMMUNICATION TOPICS-9 .

NOISE
5

Noise is communlcation’s greatest engmy, Theoretically, if there

s no noise, communication would be most simple. Nolse impalrs e

the intelligiblfity of communication in alil for:ms including speech.

-'n communication engineering, *‘repeaters' spaced at reguiar

ntervals regenerate slgnals to overcome the effects of noise [The Flonear M e turary
from line, equipment and other sources. For satisfactory speech, Equipment in India
noise should be kept down to at least 35 decibels below

speech power, In simple terms, this means that the power of

noise should not be more than a three-thousandth part of

speech power of which the contribution of noise from equipment
alone should not be more than a ten-thousandih part. No
compromise s allowed and any higher figure would make
communication " uncommercial."

All 8, 12, 300 and 960-channet Carrler Transmission equip-
ment manufactured in I.T.l. conform to the most rigld International
(CCITT} standards for provision of circults for speech and
telegraph transmission,

INDIAN TELEPHONE INDUSTRIES LIMITED , BANGALORE- (6



PICK YOUR CHOIGE 0%

SAFETY, SECURITY
AND SOUNDNESS 0F
YOUR LIVES AND
CARGOES.

‘bh N '\s’

SMITH

BRAKE DRUMS

— EACH ONE EAGH IS A
MASTERPIECE OF PRECISION

ENGINEERING
REGIONAL OFFICE . PHONE - 128 -: MANUFACTURERS i  GRAM : SMITHS
32, GALA INDUSTRIAL £59
MULUND, BOMBAY-80. C-M. Smith & Sons
PHONE : 592072 COURT ROAD, NADIAD {GuiaRral]
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Mighty Power Projects Count on
HIVELM ISOLATORS

Koyna, Amarkantak. Tunga-
bhadrz, Hirakud, Durgapur,
Damodar Valley, Chambal,
ete. 5o do State Electricity
Boards all over the country.
Rezliable. Built-in-durability
ensures trouble-free perform.
ance. Tested at the Kema
High Power Laboratory,

Holiand. Hivelm Isolators
were found to have the
technical competency to meet
various types of complicated
customer -tequirements,

Hivelm Tsclators and Air
Break Switches, 11 KV to
220 KV. Ratings up to 2,000
amps. Mechanical and

Electrical Interlocks, Motor
Operating Mechanism,
Auxiliary Switches, Inter-
locked Grounding Blades,
Heavy Duty Busbar Connsct-
ors, Clamps, etc. Manu-
factured by the pioneers of
High Voltage Equipment and
Line Material in India,

OVER 10 YEARS OF SWITCH LEADERSH!IP
HIVELM ISOLATORS SERVE THE NATION

HIVELM INDUSTRIES PRIVATE LTD.
96-A, Mount Road, MADRAS-18

EPai-1]



Industrial Development
of

Andhra Pradesh

WO PUBLICATIONS THAT ARE OF UNUSUAL

significance, illustrating what civil service

enterprise can do in the matter of economic
development are -

i. Role of Andhra Pradesh Industrial Develop-
ment Corporation and the Achievements
under the Third Five-Year Plan, Includiog
elx) List of Projected Industries for the Fourth

lan.

ji. [Industrial Potentialities and Investment

Opportunities in Andhra Pradesh,

What is more revealing is that in the
matter of development, the widely advertised
ideological conflict between private and
public sectors is in actual fact a fib! Hereis
a State Corporation, empowered to promote
industries in its own right, raise finances
and use it as it likes (of course in the
public interest}—direct financial assistance,
underwriting subscription to equity capital,
ete.; but it has found it most productive
and profitable to arrange what may be called
a4 triangular collaboration between foreign
parties (be it of Czechoslovakia, Hungary,
Norway or others) who can furnish the
necessary technical assistance and equip-
ment, local entrepreneurs or even outsider
entrepreneurs, and the Corporation itself.
the latter remaining mainly as a catalytic
agent. During the Third Plan period, the
Corporation’s investments amounted only to
Rs 25 millicn but the total cost of the pro-
jects set up with the Corporation’s assistance
amounted to Rs 520 million, that is 21 times
the money provided by the Corporation'

Actually the Corporation sanctioned an
amount aggregating Rs 840 million. It
should be really no aspersion to say that
only Rs 25 million was utilised. The
sanctioned amount constitutes a sort of in-
vitation and encouragement to entrepreneurs
to come out and set up various types of
industries in respect of which detailed indi-
cations are given and feasibility studies made.
The Corporation itself is a major entre-
preneur in a modern sense, but it is prepared
to assist any enterprise to develop the
resources of Andhra Pradesh.

Largely, of course, its investments have
so far gone into Coromandel Fertilizers,
plastics, textiles etc. A number of joint
ventures in collaboration with private enter-
prise have been undertaken but, from what
accounts are available, their prospective
costs as well as returns have been rather
adversely affected by Devaluation. The
Government of India itself egged on the
Corporation to take on certain projects on a
mass scale, such as the manufacture of ball-
bearings—indicating the pro-enterprise policy
of the Government of India.

The Corporation itself appears to be
highly productivity-minded ; for example, in
the Glass project, when it found that the
capital cost had been adversely affected by
Devaluation, there was a proposal to switch
over to cheaper forms of fuel and make
other adjustments which would keep the
cost within controllable limits.
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Rightly, the Corporation is not inhibited
in its collaboration arrangements, the main
criterion being the capacity to deliver the
goods. It has, or is going to have collabo-
ration arrangements in a wide variety of
fields with countries abroad, as also with
})ri\‘ulc and public sector undertakings in
ndia.

The wide net that the Corporation is
setting up in respect of industrial enterprises
over a large range of industries is an act of
wisdom. Apart from ball-bearings and the
gliass projects, the Corporation has several
ather projects for the manufacture of high
tension and low tension insulators, acetic
acid. pig iren, power cables, electric motors,
ammorium chleride, soda ash, printing
muachinery, reduction gears, switch gears,
alloy steel, steel castings, electrodes, chassis
frames, modern rice milling plants, smali-
sized cement plants, insecticides and pesti-
cides, ctc,

During the Fourth Five Year Plan, the
Corporation  has been able to get from
Government a sum of Rs. 65 million for
Linancial assistance to industries, besides
Rs. 35 million for direct promotion of in-
dustries. A list of 74 projects for materizali-
sation during the Fourth Plan period s
available 10 anyone wishing to participate in
the adventure of development of a backward
State, endowed with a wvast potential in
terms of raw material resources. It has two
other favourable factors, namely, popular
enthusiasm and food surpluses.  If these
are intelligently deploved in the public in-
terest, Andhra Pradesh might well become
one of the major industrial States of the
Indian Union in the coming decade.

In this respect industrial entrepreneurs
both in the State as well as in other States
of the Indiin Union may well read with
profit the second pamphlet brought out by
the Andhra Pradesh Industrial Development
Corporation, namely, Industrial Potentialities

DEVELOPMENT OF ANDHRA PRADESH

and Investment Opportunities m  Andhra
Pradesh. This is written in gazettzer style,
giving facts and figures of present availabili-
ties, facilities etc, The present state of
industrial development, which will be the
base upon which any entrepreneur will
operate, has been exhaustively dealt with in
Chapter 1I. There is again a whole chapter
devoted to industries based on agriculture,
livestock and forest resources in which the
State is particularly rich ; another chapter is
on mineral-based and engineering industries;
stilt another details chemicals and allied
industries, electro-thermal industrics, etc.
The information is supplemented by a detail-
ed Annexure giving particulars of potential
industries with annual output and expected
capital outlay, presumably based on detailed
or preliminary feasibility studies.

Much of this material was made available
to us earlier in manuscript form by the
enterprising  Managing Director of the
Corporation, Dr, Ram Vepa. We really
intended to publish this as an original
article in this Journal but since the informa-
tion is pow public property, all that we can
do is to commend it for reading of intellec-
tuals, suffering from certain theoretical and
ideological prejudices in respect of the public
and private sectors, and more 50 to all entre-
preneurs to whom an invitation is held out
to develop the State of Andhra Pradesh for
public good as also for private gain.

One thing which appears implicit in these
documents but which is worthwhile em-
phasising is that the development of Andhra
Pradesh, as of other States in the Indian
Union, is for the maximisation of productive
employment for the people of Andhra
Pradesh ; and this is sought to be accom-
plished by gaining capital and enterprise
from any part of the world and from any
part of India. If these policies were made
explicit as for general application, there
would be in their exposition an ahnost
incalculable amount of social good.

e
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SITRA COnference

on
‘Human Relations”

THE SITRA CoxFERENCE ON HUMAN RELA-

Tions has become almost a classic.
The Management has been good enough to
send us as usual a copy of its report on the
8th Conference on Human Relations in
Industry. It contains three pieces of abso-
Jutely first rate stuff: HVR Iengar’s talk on
‘Human Relations’, which we had taken the
liberty of printing (as he was our Chairman}
in our last issue for purposes of record;
Sri K Srinivasan's paper on ‘From Family
to Professional Management’ and Dr,
Chandran Devanesan’s paper on ‘Industry
and Society’. Besides, there are quite a
number of other goed papers, for example,
Sri KN Subbaraman’s piecz on ‘The Case of
the Professional’ and Dr. Veeraraghavan’s
research paper on ‘Changes in  Sociil
Status’: in fact there is much readable stuff
in these 128 pages.** .

Probably few institutions in India would
be comparable in their creative impact to the
SITRA Conference on Human Relations.
“QOne of the privileges of SITRA”, K
Srinivasan said in his concluding remarks,
“is to act as a meeting ground between
academic knowledge, education and research

*Since the final report was received. SITRA-

have held ancther Human Reluations conference. of
which the preliminary report is being published in
NPC Productivity News for October 1967,

**Obtainable from South Indian Textile Research
Assotiation, Coimbatore; price not menuoned.

on the one hard, industrial problems, diffi-.
cultics, solutions and practical wisdom on
the other™: and it must be said that this
privileze has been very well exercised and
that for a considerable enhancement of the
public good.

The SITRA technique is pretty simnle:
« ., we try and spread our nct as widely as
possible and bring people with original ideas.
and concepts to come and speak to us, so-
that we will always be kept on our toes and
a lirtle fresh, and that our ideas will never:
get sufficiently solidified as to become too
hard...” Someoae described SITRA, the
other day, as a bee which goes around gather-
ing honey from all the flowers and then
distributes it as its own and tukes the credit
for all the sweetness that is in the honey.”
Strangely eiough this is exactly how Dean
Swift demonstrated the superiority of the
classicals—representing them as the honey:
bee, as azainst the moderns reoresented by
the spider—in his famous satire called ‘The
Battle of the Books’. '

From the way SITRA functions, it Is
really a productivity organisation and has
become very much more so in the context off
the recession in the textile industry to which
frequent references were made in the course
of the Conference. It has done & number of
cost reduction studies and its investigutions’
were brought to light in a Seminar on Reces’
sion in the Textile Industry. o
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The occasion of the Human Relations
Conference was naturally utilised in making
known a number of small and big things
that SITRA does, for example, its investiga-
tions into the methods of packing as well
as the size of yarn packages revealing a
considerable scope for reducing the cost of
packing without in any way affecting the
quality; and what is happier to record, some
of the recommendations have been imple-
mented and others are on the way to imple-
mentation; and in all this the SITRA itself
plays a good part. On the other hand, in a
big matter where the Government of Madras
drew upon SITRA resources—for the
opening and economic operation of closed
mills, the Government has accepted the
recommendations of SITRA. SITRA has
also done a good bit of work in the optimum
utilisation of cotton resources through studies
on control and reduction of waste. Encoura-
ging results have actually been obtained in
tihs area; and the benefits can be calculated
from the fact that saving of one per cent in
waste for the country as a whole would mean
an extra 70 thousand bales of cotton, which
need not be imported. In all their investiga-
tions, SITRA has also kept in view the need
to improve working conditions for the
workers on the one hand and the need to
improve the quality of the products on the
other.

The highly commendable work which
needs to be recorded is the design and fabri-
cation of instruments necessary for testing
and quality control. SITRA is actually now
in a position to supply some of these instru-
ments which until recently had to be
imported.

The fact that there has been an increasing
demand for SITRA services in the areas of
training and consultancy from various mills,
also that the business world has drawn on
the resources of its Human Relations Division,
is a proof (if one were needed) that SITRA
is doing an extremely useful type of work in
the social interest,

SITRA CONFERENCE

The Chairman of SITRA Council of
Administration, Sri GK Devarajulu, presided
over the occasion; apart from complimenting
SITRA—*they do all our long-term thinking
as well as a lot of our short-term thinking
also”—his address was mostly devoted to
productivity so as to counter what he called
‘a general depression in our economy’: *‘. ..
The managements have a responsibility t
ensure that they reduce costs to the maximum
extent and not add to the inflationary pres-
sures operating in the country . .. It is fairly
well known that productivity in Indian
industry in general and the textile industry
in particular is very low. .. Unless there is
willing and active co-operation between
managements and workers, no significant
improvement in productivity is possible. If
such co-operation does not exist, the money
that is invested in modern equipment and in
the various techniques and methods emp-
loyed will not bear fruitful results . .. Such
co-operation may be better achieved if
workers are better trained and understand
fully the role they have to play in such
efforts. In this area also SITRA has done
significant work in promoting the training of
workers in enabling them to understand the
problems of productivity and their implica-
tions.”

Srimati Parvathi Krishnan, Vice-President,
AITUC, Coimbatore, put forward the labour
point of view. “The working class today asks
for the answer to the question, ‘you promised
us a welfare state and where is that Welfare
State? With the rising prices, with the
cutting of the food ration, the worker being
asked to tighten his belt, at the same time
when you ask him to increase productivity it
becomes almost a physical impossibility.”

She also referred to retrenchment of
technicians. ‘“Why is this happening 7 We say
that we have to go forward, that we have to
build up National Self-Reliunce and then
you find yourself, even where steel is con-
cerned—an important commodity for a back-
ward country—an industry that has got to be
built up in our country if we are to become



SITRA CONFERENCE

nationally self-reliant, it is there that the
retrenchment starts. There is something
basically wrong.”

She said something extremely interesting
about the multiplicity of trade unions and
how it stood in the way of trade unions
acquiring the necessary expertise @ ... all
responsible trade unionists in this country
are aware of the fact that this multiplicity of
trade unions does lead to a great deal of
trouble in industry—trouble in the sense that
it makes a field day for the management. It
is almost as though we might reach a stage
when management will be calling for tenders
trom trade unions as to who will give the
highest productivity at the lowest wage! . ..
here, the trade union leaders are so busy
fighting to survive that they have no time to
study balance sheets and become experts in
any field. Either you survive or you go
down. Therefore, you cannot be sitting there
having technical education in this, that or the
other, when another trade union—the leader
of a rival trade union—might be cutting the
ground from under your feet. So. we would
ialso be unemployed.”

During the course of the Conference,
three major problems were discussed :

ia) Consuitant-Client Relations
(b} From Family to Professional Management
and

(c) Industry and Society

On the first subject, Dr. Parukh of the
BEAM Services of Bombay put forward the
consultant’s point of view: the need for
building up a code of ethics for disabusing
people that management consultants are
only efficiency experts and labour advisers,
experts in reducing men, window dressers,
fire fighters etc., etc. He pleaded for what he
called the preventive approach and more
importantly the developmental approach :
“an approach primarily to develop people
within the organisation”. Dr. Parukh was
of the view that the consultant was very
much needed because the business manager
worked under severe pressures: the pressure
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of time, the pressure of habit and the pressure
of routine. Dr. Parukh mentioned Sherlock
Holmes, which of course must have created
an awkward and probably an eerie impres-
sion. He complained that management often
took a patch work approach to consultants.
instead of using them to create an impact
on the organisation as a whole; or sometimes
they used consultants as a whip over their
own managers, sort of gestapo.

Dr. Parukh was being less than fair when
he accused the WNPC and LPCs of unfair
practices in giving free service to private
profit-making organisations : in the first
instance, we do not give free service; the PSIS
is paid for by the parties concerned; in fact,
the grievance now is that the charpes are
rather on the high side. Secondly, what is
more important— and this point was made at
the Conference by Sri Ratnam : ““As a matter
of fact, after the work of the productivity
councils, the demand for consultancy has
gone up tremendously.” However, it is in
the public interest to record what Dr. Parukh
said at this Conference . .. “It is our feeling
that it is an unfair practice on the part of
Productivity Councils and such related orga-
nisations to give free service to private profit-
making organisations, unless they are small
scale enterprises not capable of taking service
from consultants, What is the major purpose
of these Councils and Associations? It is
firstly, to create an awareness about pro-
ductivity and they have done an excellent job
of it. Everybody including consultants have
benefitted from it. What is the second fore-
most goal? They should do fundamental,
basic work. This is not being done. Tt is not
the function of Productivity Councils—in fact,
we consider it as an unfair trade practice—
to give affluent concerns free service of a
routine kind, like plant lay-out, job analysis
and so on. They are there to develop certain
basic expertise, such as for instance, a break-
through in operations research, development
of certain trade tests, development of pro-
grammed instructions—basic research which
consultants cannot do. Consultants are
financially not equipped to do so. It would
be worthwhile taking the help of consultants,
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Iam sure many consultants would give free
advisory service to these Councils, and help
them develop these basic tools and techniques
which all, including consultants, can then
use. This is not being done.” (Italics ours).

Towards the end of this paper, Dr.
Parukh made a very fundamental point; and
there is much truth in what he said... “I
feel that our culture is essentially authori-
tarian. People do not face each other and
they are not frank. There is great deal of
anxiety in a subordinate meeting his superior.
There is a Malsc sense of respect. Therefore,
people do not use unequivocal language; they
do not use forceful language; do not call ‘a
spade a spide.” A muanager, however high
he may be in the organisational heirarchy, is
always soft pedalling his view point. There-
fore, there is o need for an outsider who hus
no rosition to strive for in the compaony, who
has no anxiety of his own and who has the
capacity to use uncquivocsl language to put
vertain facts betfore top management in an
emphatic manner. This, in our authoritarian
culture, our manugers do not do.  This is a
role which is essentially a consultant’s role
and a good consultant should play this to the
best of his ability.”

Sri K. Sundaram put forward what was
called the cliert’s points of view: he rightly
remarked that . .. . The imperative need to
improve productivity has resulted in the
use of consultants for re-organisation, work-
load and job evaluation studies, incentive
schemes, etc...The field of consultancy is
rapidly expanding and is presently so enlarg-
ed, that toduy there are many specialised
consultants who can render services in
entirely new spheres of industrial or com-
mercial activity™.

Sri Sunduram made a broad cbservation
that the consultants were cxpected to be
trained investigators operating on the best
scientific principles of observation and
deduction with objectivity. Their investiga-
tions showed that the consultancy services
were mostly in the general practice. As such,
edch consultunt usually dealt with several
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areas of management, rather than specialis-
ing in fewer ones with a possibility of
increasing  effectiveness; and there ‘were
certain areas that were not being frequently
dealt with by consultants, such as industrial
relations, selection of executives, inventory
control, production planning and control,
office layout and construction. Sri Sundaram
presented a good deal of factual material
with regard to the nature of problems
referred to consultants, areas of service
rendered by them, types of consultants, how
consultants are chosen, the duration of
consultations, fees ete., etc. While report-
ing the general consensus that consultancy
service had been useful to industry, he also
had some adverse comments to offer:
.. uitfortunately, there are many quacks.
I 'am sorry to say that. All sorts of people
indulge in consultancy services of which
they have no knowledge and try to do
consultancy work by reading a few books
here and there with the result that they fail
miserably and the industry loses cenfidence
in consultancy”. Sri Sundaram made a
number of very useful suggestions whose
adoption would lead to a fruitful utilisation
of the services of consultants.

In the discussions that followed, Sri
K Srinivasan offered some very interesting
comments...**The consultant has to be
extremely careful in accepting consultancy
particularly in the realm of human relations.
The moment he goes into the organisation
vou will find that every member of the
organisation wants the consultant to make
the kind of recommendations that will
improve his status, salary, or position. The
top management might want the verv same’
people to be sacked!... In the days when
SITRA used to give free service to its
members, many of our reports went wunread. "
Now that we have begun to charge more
and more, our reports have acquired consi-
derable amount of respect und they are kept
sometimes in locked cupboards so that
only the top management can read them I

Sri CV Natarajan of SITRA read a
paper on “*Consultancy in Special Situations®
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with particular reference. to organisation...
“The Management Consultant was viewed
as one who effects structural changes by
re-designating a few or suggesting an increase
or decrease in the number of emplovees...
By observation, study and discussions with
the various people in the set-up, he establishes
the existing relationship through an organisa-
tion chart...The impact of consultancy in
effecting changes in organisation is felt
in more than one area: first and foremost.
the responsibility and authority of the
individuals get re-distributed to the point of
greatest use .. There 1s a reduction in the
number of problems routed to the higher
levels. Realistic objectives are fixed for
individuals and tor departments™.

Summing up, Sri Natarajan said that
there was need for consultancy in organisa-
tional planning, as there was continuous
change going on in the set up both in terms
of size and nature of ownership. In the
absence of consultancy, outdated organisa-
tional polices and practices which really were
a brake on growth, would continue,

In the course of discussions, Sri
Veeraraghavan elaborated the type of service
that SITRA gives : *...we undertake reorga-
nisation weork, in a training situation. It is
here we find it pays more dividends. There
is less of resistance to change. We get the co-
operation of the top management and we also
get the co-cperation of the middle manage-
ment. Wetry to give them a little coursc
on the ‘scientific principles of management’.
Then, we ask them, “Well, let us put this
into our own organisation; could you point
out what are all the flaws ? Could you find
out whether there is anything like a lack of
adequate span of control or a lack of
adequate definition of duties and responsi-
bilities 7. We elicit participation from
among the supervisory and executive person-
nel.  When they come out with their
suggestions, there is feed back on to the top
management. Now, we find that this
symbiotic relationship, the close relationship
between the executive on the one hand
with our own Training Officer who goes in
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as a consultant on the other, makes bhoth
the training man or the consultant and the
client understand the problems, with the
result we are able to bring about realistic
changes in the organisation. This is where
the success of the SITRA approach rests.”

Sri SK Roy of ATIRA* (Ahmedabad)
read an excellent paper on ‘Some Aspects of
Training Consultancy’.  Sri Roy complained
that much of our training consultancy was
done in an isolated manner. He argued
that it was necessary for a consultant to try
and relate training to a given organisation,
to the totality of its prozesses and functions;
and to see that the training was developed
into a line function. Sri Roy said that in
the first instance ATIRA tried to achieve
a firsthand determination of the training
situation through studies, based on a series
of shopfloor observations, to find out how a
supervisor actually spent his eight-hour day;
this should be supplemented by interviews
with a cross-section of supervisors who had
previously attended ATIRA training pro-
grammes to find out, besides the strength and
weaknesses of their previous training pro-
grammes, the factors that helped or hamper-
ed supervisors in the application of their
learning to work situations. Then through
questionnaires, ATIRA explored the attitudes
towards supervisor responsibility that existed
at various levels in the organisation. While
the training programme was being conducted,
an attempt wus simultancously made to
initiate into mill practice a certain reorga-
nisation of roles and attitudes considered
conducive to development.

Sri Roy has very beautifully described the
contradiction that has now developed in
some segments of our industrial life...*“While
lwuman relations techniques are being impart-
ed within the four walls of the training room,
out in the loomshed, for example, another

*Sri Roy submitted this paper for publication
in the NPC Productivity Journal, but since ail of it
has been prinied m the book under review, we have
summarised Sri Roy’s paper in the piece published
here.
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set of values might be prevailing. Back in
the workplace, the requirement might be
that a tight punishment schedule is to be
followed, so many fines, so many warnings,
50 many show-cause notices a week to be
produced, as a means of preventing weaving
damages that may have gone up recently.”

Sri Roy really makes a point when he
says that “the employment of a consultant
carries with it perhaps an unfavourable
implication of failure...and to that extent
poses a threat to the existing system of
prestige, status and relationships...ft is
difficult to come across even a first line
supervisor, for example, who is not his own
psychologist....”

Sri Roy considers skill-oriented training
as inadequate and calls for a practice-orient-
ed vocational training, designed to stimulate
supervisors to re-evaluate their perception
of themselves and others, leading them on to
the acquisition of certain skills, capable of
application on the shopfloor: “For being
assimilated into work behaviour, learning
has to take place in the setting in which it
isto be applied. TIn our experience also,
on-the job situations are very difficult to be
abstracted on to a classroom . . .7 Itis difficult
to say what an “imaginatively organised
on-the-job practice” really means in practice;
but we are sure that ATIRA is doing it
successfully and that it is worth learning and
practising.

Summing up, Dr. Nayudamma, Director
of the Central Leather Research Institute,
Madras, recalled Sri Sundaram’s remark
comparing the indusirial consultants to a
bee collecimg honey from different flowers
and selling it as its own sweet oney, making
money in between ! Dr. Nayudamma pleaded
for an understanding of the dynamics of in-
dustrial change that has been going en at a
fast rate in our country : “...in our society,
our people have to face new situations, new
conditions, new functions, new aspirations
every day...the multiplicity of people going
into industry, both as labour and manage-
ment, would naturally be considered as a
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simple exercise in ‘mechanics’ which requires
an understanding of adjustments and more
adjustments.

In the discussion on ‘Family versus
Professional Management’, Sri Arunachalam,
Managing Director of Tube Investments,
Madras, presented a paper characterised by
a high level of objectivity : how family
management, which is so pervasive in the
private sector, has a place for it because of
the need of financial and managerial re-
sources and the manner in which they can
be utilised best, because of the training
received by juniors from the seniors of the
family, their strong sense of foyalty and
responsibility, the absence of fear etc. etc
“onc can ensure efficient working in a
company without being unduly exercised
over nepotism.”

Sti Arunachalam did not fail to point
out the many weaknesses in family manage-
ment : the objectives and aspirations of the
family may be and many times are at
variance with the business interests of the
enterprise ; there is often misguided financial
secrecy, refuctance to broaden capital owner-
ship, lack of appreciation of operational
needs; many times there is lack of discipline;
the cost contro} systems are poor and often
corrective action is not taken when account-
ing procedures indicate that the pet projects
of the family are out of line. Many diffi-
culties naturally appear because of too much
involvement with family interests and there
is ineffective utilisation of non-related
management talent. There is the problem
of succession (as in a dictatorship) and it
has often been found that the third genera-
tion of family managers lack both character
as well as talent: “it is very essential that
such a pitfall is avoided and that third
generation family members equip and qualify
themselves suitably to run their business
efficiently...” and there is much evidence
that this is in fact happening in India.

Sri Arunachalam.lhen reverted to the
strong points of family management : how
an organisation acquired a unity of purpose,
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an image due to family sacrifices, the family
name becoming a bankable asset as in the
case of the Rothschild legend; how disastrous
executive turnover could be avoided through
family muanagement . how an organisation
got the benefits of technical experience,
unusual access to management secrets, an
immuonity [rom organisational pressures.
ete. et

On the whole. Sri Arunachalam ended
on a note favourable to Family Management:
... .popular upition has it that when fumily
and business are inter-reluted, u less efficient
business enterprise generally results ; but a
close examinution of the subject suggests
that this belief is unfounded.....Ownership
management remuins us perhaps the most
effective kind of human motivation...A pet-
conal stake in the progress and prosperity
of the employer is the best guarantee for
management devotion .. They cannot expect
10 command success but they can do more—
They can descrve it."

Though somewhat idealistic, Sri K.N.
Subbaraman, Chairman of the Neyveli Lig-
nite Corporation, presented a good case for
professional management. particularly in the
public sector. Probably in the following
passage there is an oblique reference to the
real joys and the real qualities of public
sector executives :-...The satisfaction that
comes of pursuing an art, and the exhilara-
tion of achieving a goal set by oneself in
that pursuit are rare experiences felt or seen
now. They alone have regenerating qualities,
not the exhibition of fut salaries through
conspicucus expenditure that burns away
creative urges.”

The case for professional management is
obvious.*...1t has its advantages of detach-
ment, so necessary for some bold decisions.
At the same time it might lead to some
unjustificd cuphoria because the owner s
insulated from the subtle messages that pres-
sing problems emit. The position of an
intermediary confers on the professional
managers an ability to discern what is more

important for the future than the immediate
gitins expressed as profits .........7"%

In passages of marked analytical ability,
Sri Subbaraman laid bare the nature of the
public sector, its field of operations, the
difficulties of laying down a yardstick, etc.
ete. The major role of the public sector,
Sri Subbaraman said, is to establish self-
senerating growth. Of course, that is really
too tall an order. The general public are
-shareholders by compulsion” in under-
takings chosen to be set up by Government.
These enterprises are of a wide variety ;
some provide infra-structure facilities, others
set up basic industries ; some of them yield
direct benefits in the ordinary sense of the
word ; others generate a chain reaction of
development : how to measure their return is
no easy task.

And then there are difficulties of organi-
wition ; the long chain of command, the
rigidity of rules and procedures, the im-
personal approach—a sort of ‘‘dehuman
impartiality or objectivity”—and as if this
were not sufficient, we have it: *...perfor-
mances pass off as routine and failures alone
are thrown up for attention. There is
no reward for excellence, possible chastise-
ment for shortcomings. He 1s best then who
can avoid mistakes. . . There are too many
to find fault and over-sensitiveness depresses
output .. . external constraints and compul-
sions are many that syphon off takings...”

Sri Subbaraman made a point when he
said that as professional managers, parti-
cularly in the public sector, have little power
to distribute profits to those who have
helped to make them, they are normally
inclined to attach greater importance to
employee welfare.

Ending on an idealistic note, Sri Subba-
raman said that *business is part of the
wealth of the country™; and the professional
manager must use his ability to his very
best, because without that ““the country can-
not grow, nor he survive. And the most
important actor in this drama is himself
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and he will do well to perform above the
setting.”

Making a broad survey of the transition
from family to professicnal management,
Srt K. Srinivasan remarked how the whole
matter hinged on the level and nature of
industrialisation ; how in the case of
smaller companies there are certain advan-
tages in family management, particularly
when entrepreneurs are themselves techni-
cally qualified : “Because of the financial
stake invoived and the personal interest in
the business, the entrepreneur will devote
his time for a low remuneration while a
professional manager, if he is efficient, will
be expensive for a small company. That is
why we find that even in highly industrialised
countries small companies are still largely
family-owned and managed.”

Sri Srinivasan then went on to deal with
the level of sophistication in industry, how
with the employment of modern technigues,
management tended to become professional ;
*But during the last two decades, a number
of factors have contributed to an increasing
use of professional people at the middle and
even higher management levels, Improving
technology as well as an increase in the need
to modernise and to get the best out of the
machines have resulted in the employment of
technically qualified staff. The complicated
nature of industrial relations has demanded
that most companies employ personnel
officers. Introduction of modern manage-
ment techniques, which have been necessi-
tated as a result of increasing competition
and the need to maintain quality and to
reduce costs has resulted in the employment
of professionals in various fields such as
work study, quality control, cost control and
s0 on.”

Sri Srinivasan has also drawn attention
to the fact how the source and manner of
financing, particularly from public institutions
like Finance Corporations, LIC etc. etc. have
led to the development of professional
management : ‘“...these Institutions have a
right to appoint their nominee on the board
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and are in a position to advise and occasionally
dictate with regard to policies as well as in
the appeintment of high level specialists to
ensure that the companies run on an efficient
and profitable basis... The uititude of
Government and the company law adminis-
tration towards the managing agency system
has also been a contributing factor in sceele-
rating the growth of professional minage-
ment,”

In passages of remarkable beauty and
depth of analysis, Sri Srinivasan referred to
social environment within which industry
functions : how both managers and workers
are also citizens, part of the society influenc-
ing 1t and influenced by it: how certain old
values still persist: “*Respect for age and
seniority, reverence for the high and contempi
for the fow, helping one’s own relations are
still considered virtues by many. A large
number of people still invest their money on
the basis of their relationship and rot on the
basis of an objective assessment of future
prospecis.. On  the other hand, modern
industry demands decisions based on facts,
selection of people as well as equipment on
merit., It demands delegation, discussion
and co-operation rather than unquestioned
acceptance of decisions from above . . . Often
an individual is a member of both these
social systems—the industrial system during
working hours and the traditional system
during the rest of the time.”

Sri Srinivasan argued powerfully for
making efforts to see that. “the entire indus-
try in the country may reach a highly
uniform level of efficiency. The executive of
the future, irrespective of the source from
which he originates, should be prepared
to act accerding to his knowledge and
judgment and take responsibility for such
action . .. "7

In the public sector it is obvious . , . The
nature and type of accountability that is
demanded from a public sector executive is
such that it seems to hamper his atility to
take the initiative... In taking decisions,
the public sector executive is concerned no;
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only with the effects of those decisions on
the industry he runs, but also with their
effect on the audit department, and on the
type of questions that may be asked in
Parliament. Therefore, it is essential that
a mnew system of accountability similar to
what exists in good private sector organisa-
tions will have to be evolved if the public
sector is to be more efficient.”

Sorrowfully Sri Srinivasan has recorded
that “during the last few years, management,
rightly or wrongly, has failed 1o create a good
public image of itself within the country.” He
has, therefore, rightly argued that efforts
should be made to evolve a code of ethics
and its acceptance and implementation by
management.

Dr. Pylee of the Kerala University
School of Management Studies gave an
academic, historical account of the growth
of family management; it is his view that
professional management has a long way to
establish itself in India. But there is hope
for the long-term future : “Whatever might
be the relatively important role today of
family management, a quarter century from
hence, competence rather than heredity will
be the decisive factor that will determine the
profitable existence or otherwise of an
enterprise.”

In his concluding remarks, Principal
Ramakrishnan of the Coimbatore Institute
of Technology said that while the family
business had a place in the industrialisation
of any country, “for gny coinpaty to prosper,
the management must be efficient whether
Sfamily managed or professionally managed.”
So on balance there was a vote for produc-
tivity.

In dealing with the subject of Industry
and Society, Principal Chandran Devanesan
of the Madras Christian College presented a
highly idealistic point of view. His whole
paper was a powerful argument for the deve-
lopment of an adequate social philosophy.
He examined at some length what made con-
temporary western society to ‘tick’ @ .
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But when we turn to India, I am afraid there
is an inhibition about sociology. I think,
one of the significant things about SITRA is
the tremendous way in which it plunges into
sociological arguments and debate.”

Dr. Devanesan said that we had one
great advantage. namely, of being able to
study the Industrial Revolutions in the West
as sort of case studies; and he suggested in
this context the inclusion in management
syllabus of the writings of the critics of the
Industrial Revolution, such as Ruskin,
Thoreau, Tolstoy and Gandhi. He added:
] would also advise ali industrial managers
to see the films of Charlie Chaplin which are
extremely good for the soul! Charlie Chaplin
portrays the helplessness, the pathos, the
poignancy and yet the dignity of the Aittle
man’ caught up in the whirlpool of industrial
civilisation.”

Dr. Devanesan tried to draw a parallel
hetween labour unrest and student unrest
because in both fields—education as also in
industry—we are involved in mass produc-
tion: whether you like it or not, the student
explosion is continuing 1o explode and we
will have to find better mass production
methods, more meaningful mass production
methods to get the products we want out of
our colleges just as we need good quality
products from our factories. Thetwo prob-
lems are not dissimilar at all. And, of
course, mass production has given society a
greater feeling of equality. After all, Cleo-
patra herself would be envious of the
cosmetics which any young lady has within
ler reach today !”’

Then followed a highly idealistic note
which we reproduce here without comment .
“] think that the whole concept of Karma has
to be reinterpreted to suit the industrial world
so that the worker and the manager have a
sense of duty, of responsibility, of perform-
ing a useful function and of pride in his
work. Or if you take the concept of
Nishkama Karma,, we must apply to it the
ability to make decisionin a detached and
objective manper. 1 think a man who under-
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stands Nishkama Karma will make sound
decisions even in a modern industrial society
... And finally and lastly let us consider the
doctrine of Ahimsa. We need not interpret
Ahimsa simply in terms of the non-violence,
of turning the other cheek, but also in terms
of Love of Nature. of reserving parks and
playgrounds and open spaces amidst strong
industrial development...1 would like to
end with the words of Jesus Christ who said,
“What shall it profit a man if he gains the
whole world and vet loses his own soul 7

Towards the end, u number of research
papers were presented. the one on ‘Changes
in Scciul Status’ by Sri Veeraraghavan being
the most important. In a significant table
printed on page 98, the sociological signi-
ficance of status comes out very interestingly.
In the rural areas. for example, 41 per cent
of the people identify themselves by their
caste. This percentage comes down to 11
in the urban ureas, where 31 per cent
of the people identify themselves by the
farms or fuctories in which they work. It is
also interesting to know how pcople are
Jjudged in rural and urban areas. Income is,
of course, the highest criterton both in urban
and rural areas, but it is an important sign
that education occupies position 2 as a status
criterion both in the rural as also in the
urban areas and character occupies position
Jin the rural areas and position 4 in the
urban areas. Caste and food are a long way
behind in both rankings. What factors are
needed for rising in sociul status is listed as
follows : (i) money (i1} intelligence (iii)
education. Up te this. rural and urban rank-
mmgs agree: then they diverge slightly. While
honesty occupics position 4 in rural ranking,
it is number 5 in urban ranking where the
fourth place is occupied by “whom vou
know"”. Courage and perseverance soon
follow : and castc and cunning are a long
way behind, in fuct the very last; in rural
areas caste is number 8 and cunning is
number 9 and the last, while it is reverse in
the urban ranking.
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Of the deeper sociological implications of
industrialisation, Sri TAS  Balakrishnan,
Additional Secretary of the Government of
Mudras, gave certain very interesting exam-
ples : “Sri ‘A’ set up a factory in Tanjore
district employing 250 persons. A large
number of people from the neighbouring
village approached him for setting up a
factory in their place. He probed deeper
and found that us a result of putting up this
industry in this area, in that particular village
and the surrounding areas. there was no
pilferage and petty thefis at night ! The two
hundred and fifty people who were doing
pilferage and petty theft were having regular
empolyment and they did not bother to go
in for petty pilferuge. Now, this had appa-
rently struck the community.”

The second example appears more
modern—in an area where five big com-
puntes operated with a labour force of a {akh
of persons, what happened when the bonus
was distributed: ““As soon as the bonus is
given—it js given in cash—this money is
burning a hole in the pocket of every labour-
er. Forthe next two or three weeks, they
roam the surrounding bazaar and practically
everything that is movable is bought—
whatever the price, irrespective of whether
they need it or not! Approximately a crore
of rupees goes down the drain every time
bonus season starts.”

Towards the end, Sri K Srinivasan came
on the stage again and in a good-humoured
speech said: **As you know, in the Maha-
baratha Duryodhana had one of his uncles.
Saguni as his consultant ; The pandavas had
Lord Krishna, and the victory or defeat
depended on choesing the right type of
consultant.”™

The best comment on the SITRA Con-
ference on Human Relations was offered by
Sri TAS Balakrishnan in true Browning
style: “I did not know how wonderful it
was until I came here.” @
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Edacation and Productivity

This has reference to the highly thought-
provoking and, at places, apparently con-
troversial paper on “Management Develop-
ment, Industrialisation and Productivity” by
Dr. M. V. Pylee (PRODUCTIVITY, Vol.
VIII No. 1 pp. 27-31), as well as your com-
ments by way of footnotes therein. Obvious-
ly, the stress that the author of the paper
has laid on “entreprencurial ability and
managerial competence’™ as the principal
engine of economic development vis a-vis the
underdeveloped econemies, is in wild contrast
not ondy to the “classical” concept to which
you have rightly adverted {col. 2, p. 31), but
to the general view held in academic circles
hardlv a decade and a half ngo (cf. RAGNAR
NURKSE: Probiems of Capital Formuation in
Underdeveloped Countries, Osford, 1952).
For example, Nurkse said that capital clone
conld break the vicious circle of poverty that
the underdeveioped countrizs are enmeshed
in. Nowadayvs, however, the ertrepreneurial
aspect of economic development, and not
capital, is generally recognised as playing the
crucial role in the development process,

iy
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though the importance of capital in the
scheme is not sidestepped.

Sir, yvou seem to disagree with the author
in tegard to the role that different tvpes of
education should play in the development
process of a typically underdeveleped econo-
my. Actually, if I have wunderstood the
author correctly, I should say he does not in
any way suggest that Kerala, or India as a
whole for that matter, should give no place
for mass education and that the entire educa-
tional endeavour should be directed in the
line of simply providing technical education.
Far from that., It seems to me that the main
burden of his argument, on the other hand,
is that the mushroom-like proliferation of
schools and colleges that provide general
education, to the comparative neglect of
those providing for technical education can-
rot cater to the actual need of economic
development. And, understood in that light,
his peint s not likely to raise any serious
CONtroversy.

In fact, T should go a step further and
say that it is not only the predominant
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provision of facilities for technical education
but a deliberate and carefully planned attempt
at providing those types of technical
education which command high premium in
the development process, that will deliver
the goods in the context of economic
development in an underdeveloped or even
developing economy. One does not have to
strain one’s power of reasoning very much to
understand that haphazard and misdirected
efforts to spread education among the masses
cannot be conducive to economic develop-
ment and raising the productivity, whatever
else they may bring in. Recent history
teaches us that education, if it should be
fruitful in terms of economic development,
should produce a sort of “backwash effect”
whereby those areas which have the strong-
est pull are attracted first and then their
influence gradually gets escalated to the
remaining areas by way of a “spread effect”.
Such a system alone can be automatic and
hence stable. Sir, if you find no difficulty
in agreeing with the view that an undue
emphasis on general education can lead to
frustration on the part of the people, then
you cannot disagree with the point that it
does make the people poorer too, because

frustration, ipse facte, acts as a drag
on prosperity and steady economic
development.

Education is investment in human re-
sources. And, as in any other line of
investment, in education also the scarce
resources should be spent with a view to
their producing the maximum returns. And
in the modern technological age, unless
India puts in the greatest effort to keep
pace with the relentless march of science
and technoelogy, she is sure to he left far

behind in the race for rapid indus-
trialisation. If we still continue clinging
on to the system which Macaulay’s

ingenious brain invented one hundred and
thirty four years ago for an altogether
different purpose, we cannot blame anvbody
except ourselves when the Joneses have
advanced far ahead keeping us miserably
behind. And the emphasis on technical
education in India cannot brook any more

EDUCATION AND PRODUCTIVITY

delay for the pride of place among all
schemes of education, especially when her
very survival is threatened by adverse deve-
lopments in hostile neighbourhood. Since
we are operating under a planned system,
it is only natural that we lay down
priorities. 'What will contribute more and
better for the rapid development of the
econcmy should be our first concern and,
therefore, that should get our first
attention.

“Rectify one angle of a square”, said
Gandhiji, “and the others will automatically
be right”. Well, let us rectify the angle of
technical education by giving it top priority
in our educational schemes; general
education will take «care of itself in the
process.

Placing undue emphasis on general edu-
cation is, again, like putting the cart before
the horse. Sound economics doss not al-
ways conform to sound politics. Mass
education, which should not be confused
with mass literacy, may be a coherent and
highly practical political proposition ; it is,
however, bad economics of an extremely
dangerous proclivity, at any rate, in the
case of a poor country like India aspiring to
stand on its own feet within the shortest
possible time. Sentimentalism has its own
value in the general scheme of things ; but
to allow it to have free reins in the field of
economics is little short of cutting one's
own throat.

As for Kerala, no sensible person will
disagree with your observation that she
should be “treated as an integral part of
the Indian econemy”. You have rightly
peinted out that Kerala should concentrate
on those export items which fetch valuable
foreign exchange for the country and in
turn has a right to expect her shortage of
foodgrains production to be made good by
¢iforts in other parts of the country.
However, when you extend the same argu-
ment to the field of general education by
saying that Kerala should continue her
present educational system and can hope
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that her educated young men and women
will be absorbed in the other parts of the
country in the context of unemployment,
vour argument altogether gets off from the
realm of practical affairs n the country
today. Division of labour on the strictly
economic front is based on certain grounds
of  peculiar advantages, whereas those
advantages disappear when you uttempt to
stretch the principle to an area where factor
endowments are practically the same.
Obviously, any other part of India can
concentrate on general education with equal
advantage as Kerala ; at the same fime. i
stands to reason that Kerala should a
Sfortiori now direct her main attention away
from general education because of the
tight position that it is already confronting.

It will indeed be worthwhile Lo bear in
mind in this context that Kerala leads all
other States in the country in the matter of
literacy. While Kerala’s literacy is 46.89%,,
that of Jammu and Kashmir is a mere 11.8%
and Rajasthan’s nothing more than 16.2°%,.
The annual expenditure on education in
Kerala is Rs 13.19 per head which, to say
the least. is the highest for any State in
India. With an area of only some 15,000
sq. miles, Kerala has no less than 1151
High Schools. 2447 Upper Primary Schools
and 6454 Lower Primary Schools, all pro-
viding general education. Of 2,622,460
applicants on the Live Register of Employ-
ment Exchanges in India as on December
31, 1966, Kerala alone wccounted for
157,182 persons, the majority of whom have
gencral education. Another revealing fact
is that among 9,702* persons in India as a
whole coming under the category of “agri-
cultural, dairy und related workers™.
Kerala had 1,607*—the largest number for
any State in India. Does not this position
eloguently plead that top priority in edu-
cation in the State should now go to
technical lines 7 Does it not also suggest
that even in such lines the action areas
should be carefully chosen?  The fact

*There is apparently some serious error in these
figures : they must be in several million - Editor
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remains that if Kerala is not to become a
still-born child in the highly sensitive field
of education, it is high time that the tradi-
tional pattern undergoes a complete change
and that the main emphasis goes to techni-
cal education which will eventually make
men provide employment for themselves...—
N. C. JOHN, Asst. Lecturer, School of
Management (Kerala University), P.O.
Kalamassery, Kerala.

e ]

Mr. John’s letter discusses at length the
issues raised both by my article and
your comments. I would only add the
following :—

I am very huppy indeed to note that
some of my observations in my article and
the comments thereon by you, Mr. Editor,
have excited a good deal of interest among
the readers of Productivity, It shows, more
than anything else, the importance of the
subject of education in the context of our
developmental needs and perhaps a wide-
spread feeling that we have not so far been
able to evolve a policy which will suit such
needs of the country.

I, for one, feel that education of a
developing country needs most careful
handling. If properly handled, it can
produce good results from a developmental
point of view. If poorly handled it would
create all tvpes of imbalances, frustrations
and instead of development, retardation.
To a great extent, this is what has happened
in our country.

We all know that our resources are
limited. In that context a planner has to
lav down prioritics. What will produce
fast development is of primary concern to
him if he is & good planner. Maybe that
it will appear to be unintelligible to the
ordinary, uninformed and often unthinking
person whose understanding of the nation’s
problems is extremely limited.

I would Like you, Mr. Lditor, to come
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down ro Kerala (where our plens have
utteriy collapsed) from the distant and lofty
heights of our capital city of Delhi where
our planners and top government officials
operate in an atmosphere of utler unreality.
They create paper plans largely based on
imaginary facts and figures. When imple-
menied, instead of solving our problems
and the nation moving forward, we create
muny more unwanted ones which take us
backward.

One last word. There is a vital differ-
ence between education and literacy. What
2oes  uncder the term education in our
country today is 4t best only making peonle
literate.  But literacy, althougl it is a blessing
m itself, need not and often doss not help
ccenomic development. It only helps in-
crease widespread and all-round frustration
...~ Dr. M. ¥V, PYLEE, Dean, Faculty of
Commerce, The School of Management
Studies (University of Kerala), Kalamassery
(Kcerala).

Automation ia India

i read the leticr of Mr. Rathor in reply
(0 mine un “*Automation”, published in those
columns. Fewever, Mr. Rathor, while
giving the example of Japan, has not said a
word about the way in which the Japanese
successfully intreduced automation without
tears. It would be educative and useful it
onc could know something more about it.
1f they experienced any trouble in the initiul
stages, we may wisely avert it Iff possibie.
One can learn a [ot from the expericace {and
mistekes:) of othiers.  Mr. Rathor has abso
not commented on the concrete sugzgestions
contained in my letter in respect of —

v oflering smable employment  avenues 10
peeple displaced as ¢ resuli of autemativt,
and

vbi providing training facilities to those who hawe

Lie poaentnd aad aphigds o take Ly new

Jobs wiferea by automation, in the [ndiaan

COulext.

These o aclions must start before
embarking on automation to save our
industry and society irom the so-called
mniticl mal-cifects of autoriation o emplov-
ment. Geing o for automation without
making these provi<ions in advance would be
like putting the cart beforce the horse.

If we are really serious uhout automation.
et us then (ake a close Jook at the
educational curricula of our schools, colleges
and universities,  Let us develop the
necessury skills for sutomation even ut the
college and university levels. Let us
eliminaic or review uand reorganise those
subjects where & zood number arsiudent and
tutor hours are dissipated-

{a; Lkither because such subjects do not have
scope of practical application;use or

{(by There is duplication of effort and time spent
in learning some subje. ts/laboratory practi-
cals diuring successive years at the college
he latter could be vouchsafed tor jrom my
owan collzge experience in the branch of
mechanical engineering.,

If we have to go in for automration we
must possess develop our own men and skills
and muke better effective use of resources at
our disposal. We cannot depsnd on
foreigners for ever, So far we have been
relving heavily on foreign #id alonz. which
has crippled our economy.

Secondly, we Indians need to develop
the sense of responsibility und  patriotism in
our tank and file. These qualities are
very much pronounced even among the
Toms, Dicks and Harries of Japan.  After
independence. we Indiens have managed to
siielve these important and essential gualitics
wluch we boast of having possessed during
the pre-independence era. Why does this
happen 7 Becuuse we very much iack the
right type of leadership in our country. We
lack the national outlock, Those who have
Tisen Lo powcer are not the true representa-
tives of the masses; otherwise, decisions on
very important atiers ke introduciion of
reglonal languages as media  of  higher
education, waich do not huve the support
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of the educated masses, would not have
found strengih. Even the trade union leader-
<hip in this country, which to labour is the
fountainhaad of education and inspiration.
does not play its role effectively for the well-
being of the nation ond even of labour.
Politics and sclfish motives have crept into
this. otherwise noble, trade union movement.
In trying to protect the rights of labour the
trade union leaders, and through them
therefore the labour itself, are oblivious of
their obligaiions towards the nation, towards
industry and towards the community. It is
painful to see labour fighting for their rights
alone without caring for their responsibilitics.
Thercfore objective education, both for the
trade unionists and workers, is a prere-
guisitec to introduction of any changes,
particularly major ones like automation.

Thirdly, let me make it clear that T am
not opposed to automation, as Mr. Rathor
has misunderstood. T would  welcome
automation in India, but not right now as
we are not yet prepared for it, as I mentioned
carlier. 1 believe that automation does help
improve productivity, but my only conten-
tion is that it should beimplemented only at
an opportune time. Here also, the applica-
tion of automation in India should be
selective rather than extensive. For example,
tet us look ot the application of computers.
1 personally feel that the application of
computers in India should be restricted to
fields like scientific or technological research,
solving of complex industrial problems, etc..
where human power would either be unable
to tuckle them or would take a very very
long time to solve them. But to introduce
computers extensively at this moment in our
national economic life, merely to replace
manpower, would. to say the least. spell
catastrophe.

The example of Japan, cited by Mr.
Rathor in respect of automation heavily
aided by America, has its political back-
ground that can’t be so casily forgotten.
Having destroyed Japan to ashes, the
Americans had to save their face in the eves
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of other nutions, and hence on humanitarian
grounds and simultaneously to keep Japan
under their political umbrella. they offered
aid in all forms—capital. machinery and
technical know-how to the developing post-
war Japan.

Of course. one must, without hesitation,
adinire the outstanding ability and success
of the Japanese in having made the best
of these facilities and in having been able
to stand on their own legs firmly, squarely
and proudiv. But is Indiz willing to align
politically with America? Now this is a
question which our political leaders have to
decide. An objective (and not dogmatic)
approach is necessary in this regard, if we
wish to solve our economic problem and
achieve industrial progress.

Thus, introduction of automation is not
so simple a problem as one would tend to
think. One should not be mis-impressed
(if I may coin the word) by the spectacular
results certain countries have achieved as a
result of automation. 1t is a very complex
problem involving and affecting not only
economic and technological aspects but also
the more important social and political
considerations. 1. therefore, reiterate that
let’s go in for automation if we must, but
let us make adequate arrangements sufficient-
ly in advance to nip in the bud those prob-
lems which we are able to envisage and those
that we should try to anticipate and avoid
in the light of experience gained from other
countries. In the process of attempting to
solve a problem we should not crcate many
more. The therapy, I believe, should always
be preventive rather than curative,

! shall thank you if you send the enclosed
copy of this letter to Mr. Rathor so as to
convey my comments on his reply to my
earlier letter.  Automation being the burn-
ing topic of vital impertance in the present
economic context in our country, I thought
of voicing my views on the subject and of
thinking aloud on certain aspects closely
related to it.
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May I hope that, space and your other
formalities permitting. vou would kindiy
publish this leiter In  vyour next issue
of “Producrivity'. ...—R. P. NADKARNI,
Voltas Ltd., ir. Ambedkar Road, Bombay-33.

Seminars by Mail

It has been an established practice with
Productivity Councils, Management Associa-
tions and such other Bodies to organise
Seminars or Conferences, from time to time.
on topics catering to Indian Productivity.
Such Seminars are asually held at metropo-
litan cities or at large industrial units and so.
for obvicus reasons, only a limited number
of persons can attend such Seminars and
avail of the enlightening discussions held
therein. A large number of persons, though

keenly interested to avail of the benefits of

such Seminars. cannot do so.

In order to create productivity conscious-
ness in all the nooks and corners of Indiz.
it is necessary to see that the greatest number
of persons are provided with facilities to
participate in the discussions of the Seminar,
This necd can substantially be met, in my
opinion, if the desired Seminars are organis-
ed by post by concerned organisations,
Readers of the ‘Productivity” Journal may be
invited to communicate their views through
articles or letters addressed to the Editor on
subjects chosen for the Seminar, by an
announcement in the Jourral. Procedural
rules regarding the organisation of such
Seminars should be published while making
an announcement as above. Such postal
Seminars should be organised once a year
and the articles and views received from
readers selected for publication in the
Journal, to be styled as ‘Seminar Special

SEMINARS BY MAIL

Number. Renowned authorities or experts on
the topic of the Seminar should be requested
to preside over the postal deliberations of
the Seminar and to offer their concluding
nbservations thercon.

May I hope that the abcve modest
suggestion will meet with the approval of
the worthy Editorial Board and the Readers
of the Journal ...,.—R.D. KULKARNI,
Kopargaon Sahakari Sakhar Karkhana Ltd.
P.0O. Kolpewadi (Dist, Ahmednagar).

The Public Relations Aspect

Please accept my humble congratulations
on the latest issue of your Journal and your
leading article on Two Faces of Producti-
vity. You have very rightly hit the naii, at
this large spectre of unproductive sector of
our economy which is sucking its life and
blood like a malignant  disease. Your
article, read together with Sri Iengar’s
ptece, not only highlights the problem but
suggests solution also. ‘Be productive or
else perish’ was never so true as it is
now,

Of late I have been thinking of writing to
you to suggest thut some literature on public
relations and advertising may also be includ-
ed in the Journal. Public relations is a very
important part of management as production
and sales are. T think with the growth of
management thinking, a stage would come
when the management would be guided not
only by the maotive of profit but by public
relations alse. 1t is more truec in the case of
public sector enterprises where the fair image
of enterprise is often tarnished by bud public
relations in spite of its productive re-
sults .. . .—S.K. KHANNA, Public Relations
Officer, Hindustan Insccticides Limited, New
Delhi.
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Promotion from Within—
Or New Blood?

In their article on*‘Promotion from With-
in—or New Blood 7" published in the Sum-
mer number of your Productivity (Vol. VIII,
No. 1), Mr. Johri and Mr. Satyamurthi, seem
to emphasise and favour bringing in ‘New
Blood’ into an organisation instead of filling
up vacancies by promotion from within. As
this aspect is delicate and complex since it
directly affects human aspirations and reac-
tions, 1t needs to be dealt with very carefully.
1 believe each case needs a thorough exami-
nation onits own merits before deciding
upon the final course of action, One cannot
afford to cling fast to the dictum of ‘new
blood’ as strongly argued but rather one
should follow the path suggested by Yoder
—“What is required to infuse new thoughts
by making possible the interaction of new
employees at different levels, whenever
occasion permits”™. I take the liberty to
suggest a change to thelast part of Yoder’s
sentence by saying, ‘‘whenever occasion
justifies”. And this is important as will be
readily seen. When a vacancy arises, it
definitely ‘permits’ filling up by an outsider
if the organisation wants it to be so, but
whether bringing in an outsider is ‘justified’
and a promotion from within is ‘not ‘justified’
in the case must be examined carefully. New
blood should be admitted only when the
calibre for promotion from within does not
fulfil expectations or requirements of the
vacancy. If there is suitable calibre within,
it is most desirable and only fair that the
~vacancy be filled by promotion from within.
If, however, the aspirant from within lacks
the required calibre/qualifications, he should
be taken into confidence and informed of it
in advance instead of letting him receive the
decision like a bolt from the blue only as a
result of appointing an outsider. The proba-
ble heart burning, discontent and loss of
morale as a result of unexpected and surpris-
ing decisions could be avoided through
proper and well timed communication bet-
ween the decision makers and employees and
maybe through proper counseliing.  Unfor-
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tunately we often come across painful situa-
tions caused by bringing in the uncalled for
new blood even in the so-called progressive
organisations.

I may make it clear that these are purely
my personal views arnd not of or related to
the organisation I belong to...—RP NAD-
KARNI, Voltas Ltd, Bombay.

Training Technicians

| came across your Journal and found it
very interesting and informative. I share
vour views that our nation can progress
rapidly, if our technicians are well informed,
well trained in their jobs. I am a youth of 33
vears of age, full of zeal and keen to help
my motherland. T am working as a Foreman/
Mechanical in a leading coal-tar dyestuff
factory, employing nearly 1,000 persons.
1 am very much interested to get myself
trained in my job: not only trained but
scientifically and systematically trained, so
that I can be worthy of my employers and
an asset to my country..—MN KHUNTE,
AMER DYE-CHEM Ltd., Kalyan, Bombay.

sl

Computer and Employment

[ am a regular reader of the Productivity
Journal. Various articles in the Journal on
exccutive development, work study, job
evaluation, etc., give me enough knowledge
for discharging my duties as a junior
executive in this organisation. I am very
grateful to you for the same.

I have before me two articles relating to
Electronic Computers, written by Sri S.M.
Patel and Sri G.K. Prakash, published in
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the Productivity Journal. In Kerala, this
computer is a hated machine. People regard
it as o ghost since it denies them employ-
ment opportonities. How far is this view
correct ? In States like Kerala where educa-
ted unemployment is a serious problem
facing the authorities, are these machines 2
hindrance to economic progress? I am
looking forward to hear from you details on
the following :

i) Descriptive information as to what js a

computer
ii) Detailed articles on employment opportuni-
ties in computer-installed enterprises abroad
ili) Address of Computer Suppliers in India

Please enlighten me by furnishing mater-
ials on the above...—M.N. VASUDEVAN
NAIR, Asst. Superintendent, Aluminium
Industries Ltd. Kundara (Kerala)

The Correspondent is requested to look
up a number of articles on Computerisation,

COMPUTER

Productivity Literature

...I happened to go through your litera-
ture, including some reports. You will be
pleased to note that it is interesting and
informative to professional students like
me.  Moreover, your periodicals provide
up-to-date and authentic clues to certain
problems. It keeps one in touch with recent
developments...—Yogesh, C-800, Township,
Virbhadra, Rishikesh, (U.P.)

Management of Plans

I am extremely impressed with your piece
on Management of Plans...Ycur article
is not only a piece of literature but presents
a critical analysis of Indian Planning and the
views expressed in this context bv eminent
aunthorities  like HVR Iengar, Vikram
Sarabhai. Prof. Dantwala and Prof. Lewis.
Please usccept my congratulations on the
vivid picture of Planning in the country...

appearing in this issue of the Journal —RR SINGH, Head of the Department of
—ZEditor  Economics, Agra College, Agra.
et T € s

PRODUCTIVITY IN INDIAN MUSIC

Indian music is enjo¥ing a vogue in Europe and the United States.

The names of its exponents

are sometimes better known there these days than they are in this country. And, needless to say, their
incomes are increasing in direct proportion to their fame, a fact which suggests there will soon be

considerably more than love of music behind the so far modest efforts to spread the taste.
Ii that sounds somewhat of an indigestible mixture, it
on have much in common.
allow for considerable improvisation on the part of the individual musicians.,

number of players, nor any really expensive equipment,
background, but basic to both are the same human emotions,

move seems to be to link Indian music with jazz,
must be remembered that the two forms of expressi

The latest

Both are unwritten, and
Neither requires any large
The diffcrence is mainly in the cultural
Ome group which is hard at work taking

advantage of the new taste to break down old barriers boasts the title “Indo-Jazz Fusions’” and it

cmploys musicians from different

countries —Indians, Eoropeans, Jamaicans and Canadians.

They

recently performed at London’s new Queen Elizabeth Hall, and taking part as a soloist was none other

than the famous Larry Adler.
authoritative, but I believe the audience enjoyed it,

matters 16 stay unimpressed by any aspect of this pa
Music is these days a major international industry,

If American and Europcan audiences
I personally am inclined to regard as artistic sacrilege,
to the utmost: do we, or do we not, need the foreign exchange ?

main exporters.,

I have not yet had an

y report on the concert which I could regard as
Personally I remain cnough of a purisi in musical
rticular phenomenon other than its financial one,

and so far this country has not featured among its
can be persuaded to develop a taste for what
then I cannot see why it should not be exploited
But before we attach too much

importance to what could prove to be strictly temporary gimmicks, would there not be something to
gain from attempting to cultivate a taste in the western ear for good, genuine and unmongrelised

Indian music ?

~CAPITAL, dated 27¢h April 1957
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Productivity in Pictures
PR Vohra
Puge No,

449 Model of Productivity

450 Even the gods fight for the Gains of Productivity

452 Buy Fresh Air

453 Blind and Deaf Goddess

454 What About Us ?

455 |s This Productivity ?

456 In the Cause of Productivity

457 | am Resigning

458 The Age of the Computer

460 Swords of Damocles

461 Smugglers & Burglars Inc.

462 Recession & Productivity

463 Misfortune Teller

464 End of Productivity

465 Depths of Productivity

466 Training Dogs' Tails

467 We Hang the Honest

468 Productivity in Music

469 I'm A Supervisor

470 Won't Pay for Productivity

471 My Progress Chart

472 Hell with Productivity !

473 The Art of Personnel Management

474 God's Productivity



Model of Productivity

449

“Sir . . . you are a model of productivity;
and it’s with a heavy heart that we part with
you; for all that you have done, we present
you this shield as a token of remembrance;
and we have decided to coniribute each one
of us a month’s salary to eat and drink in
your honour in the cause of productivity.”



EVEN GOD
GOES BY
PRODUCTIVITY



