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Productivity
and
Economic Growth

Dr GR Dalvi*

Production ard productivity are the two significant elements of the process of econemic growth.
Increase in production, however, should not be ackieved, regardiiss of the cxpenses on the inputs.,
Mere inerease in production is not a sufficient condition of economic growth; it must be accompanizd

by reductiop in the cost of peoduction through highor  productiviry,
productivity in industry and agriculture is an essen

growth,

TI-IE process of economic growth is so complex

that it would be inappropriate to identify
one single factor as the causative force. It is,
therefore, necessary to take a pluralist view of the
causes of economic growth and the means of
promoting it.

There are, however, two unmistakable ele-
ments of the process of economic growth which
stand out as of particular significance because of
their peculiar characteristic of being both a cause
as well as a consequence of economic growth.
The two elements are production and produc-
uvity. Evidently these two elements are inter-
related aspects of a basically single phenomenon
which consists of the activity of creating economic
values.

Every kind of economic system, be it based
on the principles of free enterprise, or the philo-
sophy of dialectical determinism, or the concept
of mixsd economy or the theory of indirect regu-
lation and management of keyv forces in the
economy,is concerned with production of wealih,

“bxccutive Director, National Productivity Council of
India, Nvw Delhi.

Continanus iacrease in
tial factor fur ~{opping up the rate of economic

An economy which has stopped production of
wealth would be committing suicide and an
cconomy which is unable to achieve a surplus of
production over consumption will die a slow but
sure death.

A growing economy must, therefore, ensure
a surplus of production over consumption and
if the assumption is that it has also to ensure a
rising standard of living which means a rising
rate of consumption. then the economy must be
able to achieve a rising rate of production.

To increase total production would not
normally be difficult if this was to be done at
any cost.that is regardless of the expenses on the
inputs which are necessary to secure a higher
output, The problem is really of increasing the
output consistently with less than proportionate
increase in the costs of production. In other
words, mere increase in production is not a suffi-
cient condition of economic growth. Increase in
production must be accompanied by reduction
in the cost of production of every additional unit.
The increase n production must be economical.
This means securing higher Productivity.
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The point could be illustrated with anexample.
Suppose an economy produces 100 units of a
commodity at a cost of Rs. 1000.  The economy
may succeed in doubling the output to produce
200 units. In the process the cost incurred may
be higher than, equal to, or less than Rs. 2000.
If the cost is higher than Rs. 2000 the activity has
proved to be uncconomical.  In normal cir-
cumstances the society would not approve of
sucha result and would discontinue or reorganise
the activity. If the cost s equal to Rs. 2000, the
cconomy has not secured a net gain.  Although
it secured a doubling of the output it also doubl-
ed the cost of production or of the inputs and
thereby neutralised the advantage of the rise in
production.

If the cconomy succeeds in increasing the
output from 100 to 200 units and if the cost
increases from Rs. 1600 to say Rs. 1800. the
economy would secure & net gain of the value of
Rs. 200 or Rs 2 per unit of output.  This saving
of resources of the value of Rs. 200 could now be
released for extension of the existing activity or
creation of new ones.  This would then be the
foundation of economic growth. This would
provide resource for capital formation, be it in
financial or physical terms.  Such capital, when
invested in cconomically feasible project would
serve as the instrument of securing further eco-
nomic growth.

In order to secure the formation of capital at
an increasing rate. increase in production and
productivity has to be achieved both at the micro

orunitievel as well asatthe macro or national level.

Factual studies pertaining to the Indian eco-
nomy in respect of increase in production and
productivity at the micro level are far and few
between, At the macro level some of the trends
have received attention, but the data in aggre-
gation is not always comparable over perieds of
time or competent for relizble analysis.

If, however, we take the two major sectors of
the economy. namely agriculture and incdustry,
and examine the trends in production and pro-
ductivity in these sectors it would be possible to
get a clue or two to identifying the direction in
which the national economy will have to move

AND ECONOMIC GROWTH

in order to ensurc its continuous growth.

The Index of agricultural production with
1949-50 as the base vear shows a growth in total
production of about 60% in approximately 20
vears while agricultural productivity shows a rise
of only 20 %7 over the same period.  The increase
in agricultural output has no douot been welcome
and necessary: it is. however, evident that in
coming vears considerable cmphasis will have
to be placed on improving the productivity of
agriculture which in turn will provide a more
enduring base for economic growth.

The index of industrial production shows a
slightly better position.  With 1960 as the basc
year industrial production has registered an
increase of about 60 9, over a period of ten years
and about 100 over a period of twenty years.
No reliable computations have been made of
the increase in productivity of the industrial
sector, but estimates indicate that there has been
about 40 %7 increase in productivity. There are
two features of the situation which are specially
encouraging. First, the output of basic industrics
has registered a more than 1009, rise in a
period of ten years. Since basic industries pro-
duce capital in physical terms, the relatively high
rate of capital formation lays the foundation of
future growth. Secondly, itis evident that it
might be relatively easier to extend the applica-
tion of productivity technigues in industry than
in agriculture.

If we wish. as a nation, ta step up the rate of
cconomic growth, continuously increasing pro-
ductivity in industry and agriculture would
undoubiedly be a major instrumentality of doing
so. The actual process of spreading awareness
of the advantages of increasing productivity and
of training and cducating the concerned “factors
of production particularly managements and
labour as well as land-owners and land-tilters is
like many constructive activities, a ‘not-so-spec-
tacular’ an  activity. But like all constructive
and nation-building efforts it can yield solid and
sound results of enduring value. Thelink between
economic growth and productivity needs, how-
ever. to be constantly highlighted so that the
nation is able to set its bearings tight on the path
of economic progress. o0



Productivity Policies
and

Economic Development in India

Dr JN Sipha* & PC Varma*

Performance of the Indian econemy since the country adopted the process of planned ceonomic
development has been reasonably satisfactory. Judged hy actual achicverents in levels of productivity

or by growth of productinn potential, the economy has taken rapid sirides,
new strategy introduced in late sixties promises a breakthroagh in agriculiure,

Implementation of the
Remarkable  progress

has also beea achieved in industrial development in terms of prodaction and produaciivity, as weli as
in its structure. A fair measire of self-reliance has been altained in cortain kes items.

The progress, however, can be sustained and improved only if we adopt produetivity increasing and

cost reducing techniques and eliminate the shortages of basic inputs,
Mbore vigorous efforts are needed to increase output in key areas.

done to realise economic goeals.

Much, however, remains to be

There is no reason why we should not look forward to o more promising trend in productivity in fatare.

~pIa has a  large reservoir of manpower
consisting of over two hundred million
men and women who are able and willing to
contribute their energy to the development of
Indian Economy. She has ualso a rich endow-
ment of natural resources which could be profit-
ably utilised for raising the output of goods and
services necded to sustain the people on rising
standards of living. Next to United States and
Soviet Russia, she possesses the largest iron and
coal resources!. Her potential water power
resources are again the third largest in the world.
[v is. indeed, tronical that in spite of the large
potential of resources both human and natural,
it continues to remain in the group of under-
developed countriss.?

It was, however. realised by the Indian plan-

ners, right on the eve of the First Five-Year Plan,

* Institute of Econgmic Crowth, Delhi.

U Strausz-Hupe, Robert: Tae Bulmee of fomarron
(1545)

3 Feonomic Survey of Asia and Far Fast-1939

that the key to solving the problem of India’s
poverty lies inramsing the levels of productivity.
In common parlance. increase in productivity
means a rise in output perunit of labour. Ina
more comprehensive sense. however, a successful
productivity policy implies higher ratio of output
to labeour as well as of the ether scarce inputs.
Tn other words. it is clearly admitted that signi-
ficant advancss in the cconomy are not possible
without maximum economy in the utilisation
of scarce resources.

Plan Strategy and Productivity

The basic strategy adopted in plans to raise
productivity and living standards in India is to
provide the workers with moere machines and
equipment of superior quality, larger doses of
mechanical encrgy and improved technology and
develop an institutional structure that motivates
them to put in the best of their efforts in the build-
ing up of Indian cconomy and society. Since,
at the beginning of the era of planning in India,
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capital goods were in extreme short supply, it
wis devided to build up within the economy not
merely the infrastructure in terms of irrigation,
power, transport. education cte., but also a large
capacity to manufacture intermediate capital
goods like steel, cement, aluminium and heavy
engineering goods. The amount of capital needed
to produce an extra unit of output in these in-
dustries is generally higher compared with that in
the consumer goods industries; the higher prio-
rity accorded to the former in the basic strategy
of the Second and Third Plan implied lower rates
of increase in final output in the initial stages.
However, once the output of capital goods start-
ed flowing in at an increasing rate, productivity
in consumer goods sectors would also rise, Jead-
ing to accelerated growth of the economy.

Productivity and Levels of Living

While the busic strategy in plans was directed
towards sccuring a rise in the rate of econemic
growth over u period of time, jt is satisfying to
note that the achievements realised even in the
initial periods were by no means insignificant.

Prior to 1951, national income was rising at
the rate of 1.25% which was inst offset by the
growth of population. The plans, however,
achieved a2 pereeptible acceleration.  During
the first fourteen years, national income at con-
stant prices. showed an annual increase of 3.8 %7,
Adiusting for the rising rate of population growth
during this period, the rate of increase in per
capita terms would work out as 1.8%. True,

this was subject to a wide margin of fluctuations

inherent in an economy a3 overwhlelmingly
dependent on agriculture as that of India.  [n
fact, the two consccutive droughts following the
vear 19635 took the economy considerably off the
track and it is only during the last three years
that it is picking up again. promising soon to
overshoot the trend line observed in the preced-
ing period.

The limitations of riss in per capita income
as a measure of improving the lot of the common
man are too obvious to be recapitulated here.
We. therefore, turn to more concrete and direct
indicators of changes in the living standards of
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the people at large, as presented in Table 1.
There is a positive turn in the trend in respect of
the most important item of consumption, namely
foodgrains, While, before the plans, food pro-
duction wus barcly rising at the ratc of 0.5%
per annum which was generally lower than the
rate of increase in population, between 1950-51
and 1964-65. the annual increase in food output
was about 3% (compound) and was significantly
higher than the population growth during the
same period.  Per capita availability of cereals
and pulses increased from 394 grams per day in
1950-51 to 476 grams in 1964-65. As already
pointed out, availability was considerably
depressed by two consecutive droughts, but since
then it has shown substantial improvementand is
almost hitting in 1970-71 the peak record of
the bumper year 1964-65.

An obvious achievement from the point of
view of well-being is the significant increase in
the expectation of life at birth from 35 years in
1950-51 to the current level of morc than 52
vears. A good part of it is no doubt due to the
shorteuts to mortality control made possible by
advances made in the field of medicine and pub-
lic health. The continued decline in mertality
in the face of fluctuations in agriculture, how-
ever, speaks of a substantial improvement in the
efficiency of the organised distribution system by
the State. Credit may also be given to the large
infrastructure built for the progressive eradi-
cation of various ¢pidemic and endemic diseases.
Success in health programmes has no doubt
accelerated the growth of population and to that
extent depressed the risein per capita availability
of the essentials of life. It is, however, indis-
pensable for progress of any sort in two ways:
1) it raises the proportion of children born that
survives to productive ages and starts yielding
economic returns and: 2) increased probability of
survival of children is a necessary condition for
the ultimate success of any programme of popu-
fation control. Conscious of the gravity of the
population problem. the State has progressively
increased expenditure on family planning pro-
grammes from a mere Rs. 65 lakhs in the First
Plan to over Rs. 300 crores in the Fourth Plan.

Substantial progress in the quality of human
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Table 1

Levels of Living : India

Variables Unit of 1950—-51 195556 1960—061 1964--65 1968—69
Measurement
1. Per capita Net National Rupeces 247.5 267.8 293.6 315.6 324.4»
Product at 1960-61 prices
reviscd series - 306.7 3336 319.3
2. Net availability of Cereals &
Pulses.® Percaputperday Grins 394.0 429.5 466.8 4739 438.0
3, Net Produciion of Food
Graipst  Million tonnes 43.06 60.56 7177 X9 82.20
4. Cotion Cloth: per caput
Anailability Metres Metres il.0 14.4 13.8 15.1 14.1
5. Enrolment Rutios: Pereentage
1o wtal popu-
lation in corr-
esponding age
group
Classes 1 to V 42.6 52.8 62.4 75.5¢ 773
Classes VI o VI 127 163 A28 30.2¢c 323
Classes IX 1o X1 3.3 T4 ]0.6 15.8¢ 19.3
University classes 0.8 1.3 1.5 22 2.9
6. Doctors 59338 70152 75959 97728¢ 110684¢
a-l%"--()& b=Years are 1951, 1926, 1961, 1965 and 1968 c=1965-606
Seurces 1 1. Economuc Survey, Government of India, 1969-70.
2. Basic Stastistics relisting 1o Indian Economy, 1950-31, (o 1968-69. Planning Commission, Dec. 69,
3. Fourth Five Year Plan, 1969-74.

life is also made possible by rapid expansion in-
the facilities of schooling for children. the propor-
tion in schools in the age group 6-11 rising from
42.6% in 1950-51 to over 75% in 1968-69, and
in age group 11-14 rising from 12.7 9 to 329
during the same period. The stock of matricu-
lates and graduates is rising at the phenomenal
rate of over 6% per annum.

Output of essential consumer goods in the in=
dustrial sector has been rising from vear to year,
bur the magnitude of increase in per capita terms
has not been significantly high since it was partly
offset by the accelerated population growth.
Thus, per capita avilability of an essential item
like cloth rose from 11 metres in 1951 to 15
metre in 1964-65 but was only 13.5 metres in
1969-70. However, it is interesting to note that
while the output of cotton textiles in the or-
ganised sector declined from 4665 million metres
in 1955-56 to about 4300 rmillion metres in 1968-
69, that of the decentralised sector more than
doubled during the same period from about 1600

million metres to 3600 milbon metres. This is
important both because the output of this sector
goes Jargely into the consumption of the poor
and because 1t is a source of substantial employ-
ment to workers in manufacturing industries.

Growth in Production Potential and Productivity

Acreview ofthe varigusindicators of the levels
of living suggests that the performance of the
Indian cconomy during the last eighteen years
has notbeenunsatisfactory, though it has failed
to make a substantial dent in the problem of
poverty, both because we had started at a very
low level and also because the rising rate of popu-
lation growth cut into a part of the benefits
that could have otherwise accrued in per capita
terms. Judged, however, by the growth of
productivity raising assets, the record of the
Indian economy appears to be fairly encouraging.

The pre-requisite of increase inproductivity is
a progressive step-up in the stock of capital that
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complements labour. Itis satisfying to note that
the rate of investment in the economy rose from
about 5.5% in1950-51 to 119 at the end of the
Second Plan and 14%] at the end of the Third
Plan. A part of the increase was no doubt due
to increasing inflow of foreign funds, but the
increase in ratio of domestic savings to national
income is also not insignificant. considering
that the level in 1963-66 (10.3 %)) was about double
that in 1950-51. The risc in domestic savings
wus partly made possible by the steady effort of
the government which contributed to raise the
proportion of tax revenue to national income
from about 79 in the early lifties to around
1% by the end of the Third Plan.

The rise in domestic savings would have been
larger. wereit not for the mounting non-develop-
mental expenditure caused mainly by the increase
in dearness allowance sanctioned to neutralise
the rise in cost of living. However, the drought
and the recession led to a significant fall in
tax revenues and the rising prices further pulled
doewn the rate of private as weil as public
savings to a combined total of a mere 8% in
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the following vear when domestic savings in-
creased to 8.8%7 and investment was above 119,

It ts expected that with the economic re-
covery and renewed efforts for additional re-
source mobilisation, it will be possible to step-
up the average rate of saving in the economy to
13.29% by the end of the Fourth Plan, as indicat-
edinthe Plandocument. Inview of the slacken-
ing pace of net external assistance, the rate of net
investment is estimated at only 14.59%7, just a
little higher than the peak of the Third Plan.
More important than the increase in the magni-
tude of investment is the record of achievement
in terms of productivity-raising equipment,
technology, attitudes and institutions which is
reviewed in what follows.

Productivity Policies and Growth of Agriculture

As already observed, the three plans relied
heavily on industry, power and transport for
building up the production potential of the
economy. Agriculture claimed roughly one-
fifth of the total resources during the period

1967-68. The positien turned for the better in - 1950-5t to 1968-69. Nevertheless the growth
Table 2
Potential Resources for Raising Agricultural Production Potential : India
o Variahles Usit of 195051 195556 196061  1964- 65 1968 69
Measurement
1. 2y Gross Arca Sown Thovsand Hee-
{gres 131863 157311 152716 158878 156638a
by Net Arca Sown - do- 118746 129156 1331587 137862 137020a
2, @) Gross Irmgated Area - 22563 25642 27941 30620 32754a
b} Net lrigated Arga SO 20853 22758 24634 26507 27514a
3. Production of Feriilisers:
a)  Nitrogenous Fortilisers
(N) 000 Tonncs
by  Phosphatic Fertilisers 1 8¢ 1524 217 541
(P20;) 16t 18¢ 7la 133 216
40 Aven under High Yielding
Vartbles Miilion Flectares = = ST vt 9.2
3. Yiceld per hectare 1949 — 50 1o 1951-52=--100 107.3 117.5 120.5 131.8
T 1966-67 b 9SIS2 c—1956.57  d—1961-62 o

Sutitcess

Fourih Five Yeur Plan, 1969-74,

1. Econemic Survey. Government of India, 1969-70.
2. Basic Statistics relating 1o Indian Economy, 1950-61, te 1968-69, Planning Commission, Dec., 1968.
3.
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of resource potential in agriculture built up
during the period is striking. Several measures
taken to raise production as well as productivity
in agriculture need special mention. The decade
1951 to 1961 saw for the first time a reversal of
the trend of declining cultivated area per worker
in agriculture. Since 1960-61, the gains in acreage
have been comparatively limited. However, the
scope for productivity increase is being con-
tinuously enlarged by the increase inwater supply
and other complementary inputs as well as
progress in technology and the enlightened
attitudes of the farmers. The net achievement
relating to agricultural productivity may be
easily noted from Tahle No. 2 which reveals
about 219 increase in yield per acre by 1964-
65 and over 319 by 1968-69.

More promising results are expected from the
imptementation of the new strategy implied in
the composite progranmme of fertiliser, water,
and high-vielding seed varieties. The area under
high-yielding varieties which were introduced
towards the end of the Third Plan, had risen
from 1.8 million hectares in 1966-67 to 9.3
million hectares in 1968-69 and is as high as 14
million hectares in 1970-71. The programme is
expected to double productivity on the lands
covered by it. Remarkable success has already
been achieved in the implementation of this pro-
gramme in wheat growing areas. The new
rice, however, still presents somewhat complex
problems relating to water management and
control of pests and diseases. Other crops which
are included in the programme are maize, jowar
and bajra. Serious attention is also being given
to dry farming techniques which are directed
to evolve new crop varietics and agronomic
practices that would raise the yield in areas with
limited water supply.

Astriking turn in the Fourth Plan is to divert
the benefits of the new technology and increased
productivity to the smalil but potentially viable
farmers by setting up a small farmer’s develop-
ment agency in 45 selected districts which “will
identify the problem of small farmers in its area,
prepare appropriate programmes, help to ensure
availablility of inputs, services and credit and
evaluate the programme from time to time.”

7

The basic strategy adopted in the
Plans to raise Productivity and
living standards in India is to
provide the workers with more
machines and equipment of
superior quality, larger doses

of mechanical energy and
improved technology and de-
veloping an institutional struc-
ture that motivates them fo
put in their best efforts in
building up of Indian economy.

Organising new institutions and cultivating
more rational attitudes among farmers rank as
high in the cumulative growth of productivity
in agriculture as the availability of new techno-
logy and modern inputs.  Mention may be made
in particular of the educative role of the com-
munity development programme which covered
virtually the entire rural population by 1968-69.
The real benefits of this programme may be seen
from the response of the farmers to the new
strategy in agriculture in several parts of the
country, as is evident from the progressive
adoption of the high-yielding varieties, con-
sumption of nitrogenous and phosphatic ferti-
lisers which multiplied five to six times between
1960-61 and 1968-69, demand for tractors which
trebled in this period, and for electric pump-
sets which increased by more than five times.

The role of institutions again becomes evident
when we observe that membership of primary
co-operative societies increased from about 14
million in 1960-61 to 33 million in 1966-67 and
loans advanced by these societics rose by almost
nine times from Rs. 86 crores in 1930-51 to Rs.
758 crores in 1966-67. In addition to co-opera-
tives, the nationalised banks are also expected
to act in a big way in financing agriculture and
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mopping up rural surpluses in the form of
deposits.

Productivity Policies and Industrial Development

While formulating the Second Plan it was
clearly recognised that industrialisation with par-
ticular emphasis on heavy industries was an
inevitable strategy for securing a sustained rise
in productivity and levels of living. This was
sought to be implemented through a progressive
step-up ininvestment in industry which, as will
be seen from Table No. 3, rose from an annual
average of Rs. 180 crores in the First Plan to
Rs. 630 crores in the Scecond and Rs. 840 crores
in the Third Plan (at 1967-68 prices). By the
last vear of the Third Plan, it exceeded Rs.
1000 crores. The pace somewhat slackened inthe
two vears of recession.  Although it started
picking up by 1968-69 the magnitude was still
only Rs. 823 crores.  Since the main emphasis
was on basic and capital goods industries which
required heavy investmients, involved long gesta-
tion periods and also entailed grave risks, the
public sector had to play a progressively
increasing role inthe process of industrigiisation,
its share being a Litile less than three-fifths inthe
total investment inorganised industrvand mines.

The basic strategy of indian plinning is
clearly reflected in the output of organised in-
dustry which shows an average increase of 797
to 8% during the first three pians. Net output
per worker in organised industrics showsd a
trend rate of about 3%/ increase porannum bet-
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ween 1950-51 and 1964-65. It showed a decline
during the recession and although we are now
well on the way to economic recovery, the rate
of increase in the aggregate output of the
organised industry hardly exceeds 6%/,

A significant feature of the industrial develop-
ment of India since 1957 is the shift towards
production of the basic and capital goods in-
dustries. As is evident from Table 4 sizeable
increases have been obtained inthe production of
steel, aluminium, cement, heavy chemicals, and
engineering industries. The output of finished
stecl rose from 1.3 million tonnes in 1955-36 to
4.7 million tonnes in 1968-69 and that of cement
rose from 4.7 million tonnes to 12.2 million tonnes,
Production of aluminium increased about 18
times, rising from 4.7 million tonnes in 1955-56
to 12.2 million tonnes in 1968-69. In 1955-56,
the output of machine tools was only Rs. 8
millien; it touched the peak of Rs. 354 million in
1966-67 but declined to Rs. 247 million in 1968-
69. The gross value of the output of cotton
textiles, sugar and cement machinery increased
from Rs. 46 millionin 1953-56 to Rs. 342 million
in 1965-66. Qutput of machinery of all kinds
except clectrical machines increased about six
times. Manufacture of transport equipment
doubled during the same pericd. The recession
took a heavy toll of these industries, particularly
machine-tools and cotton textile machinery,
rallway wagons and automob les,

The whole group of chemical industries as
well as electrical machinery and appliances re-

Table 3
Total Investment by Scctors : 1951-52 to 1968-69 : India

Agriculture in-

Poriud cluding irriga-
tic-n and Flod
controk
Fir:t Plan @ 1951-52 o 1953-56 1623
Second Plen @ 1956-37 to 1960-61 JUs3
Third I'lin & 1961-62 1o 1Y65-66 REDE
Next Three Years 1 [966-67 1o [968-69 192R

Source :

Planning Comuiission Per:poctive Planning Lisision, New DIl
Estimates of copital output ratio for the Indian Economy :

Rs. Crores at 1967-68 prices

Transport &

Power Industry  Cemmunica- Social Ser- Total
tion vices

337 SO0 1162 1971 6195

0 3182 2381 26319 10959

110 4367 3321 3916 16268

1208 2389 46l 2788 9774

1920-51 10 1973-74,
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Table 4
Production of Selected Industries: India
Industry Unit of
Measurement 1950—51 1935—56  1960- 61 1965—66 1968—69
1. Finished Steel Million tonnes 1.04 1.30 2.39 4,51 4.70
2. Aluminium ‘000 1onnes 4.0 7.4 18.3 62.1 1253
3. Cement Million tonnes 2.7 4.7 8.0 10.8 12.2
4. Sulphuric Acid 000 tonnes 101 107 368 662 1024
5. Machine Tools Million Rupees 3 8 70 294 247
6. Cotton, Sugar and
Cemeant Machinery Million Rupees — 46 154 342 327
7. Railway Wagons 000 numbers 2.9 15.3 11.9 335 16.5
8. Diescl Engines 000 numbers 5.5 10.4 44.7 93.1 121.5
9. Automobiles 000 numbers 16.5 233 55.0 70.7 79.2
10.  Power Transformers 000 K. V. a. 179 625 1413 448 4729
11, El:ctric Molors 000 H.P. 99 272 728 1752 1861
12, FEleztriciiy Generated  Billion Kwh 5.3 8.8 [7.0 320 449

Source » Economic Survey. Government of India, 19¢9-70.

corded continued progress over the entire peried,
the levels attained in 1968 being respectively
threeand five times those existing in 1936, Actual
increase in production could have been still
higher, were it not for the high rates of capacity
under-utilication, thelevel of potential utilisation
being 80% in all manufacturing industries
and as low as 61% in capital goods industries in
1969 .*

Changes in the structure of industrial output
bring out clearly the productivity raising potential
of the Indian economy. The share of consumer
goods in value added in manufacturing industry
fell from ncarly two-thirds in 1950-51 to one-
third by 1966-67. Correspondingly, the com-
bined share of intermediate goods and machinery
nearly doubled, rising from 329 in 1950-51 to
over 64% by 1966-67. Such structural changes
clearly imply the strengihening of the base for a
sustained rise in industrial production and pro-
ductivity by increasing the volume and quality
of equipment per worker in  industry.

An important factor contributing to the
growth potential in both agriculture and industry
is the progressive step-up inpower and transport,

“ladex of poteatizl, production and potential utilisa-
tion for muanufacturing industries in India duting 1969 —
Reserve Bank of India Bulletin, Nov. 1970

annual investment (at 1967-68 prices) in these
two sectors rising respectively from about Rs.
100 crores and Rs. 230 crores in the first plan to
Rs. 150 crores and Rs. 470 crores in the second
plan, and Rs. 300 crores and Rs. 600 crores in
the third plan. 1In the three annual plans. how-
ever, the average investment in power and trans-
port was Rs, 400 crores and Rs. 480 crores res-
pectively. The rise in the magnitudes of in-
vestment is clearly reflected in the physical
achievements in both power and transport which
showed a remarkable increase from plan to plan.
Thus, electricity generation rose from 5.3 billion
Kwh in 1950-51 to 17 billion Kwh in [960-61,
32 billion Kwh in 1963-66, and 45 billion Kwh
in 1968-69. This makcs possible rapid subs-
titution of mechanical power for human labour,
and in conscquence, a substantial increase in
productivity.

Another factor of equal signilicance is the
rapid increasc in transport facilities of all kinds.
Thus, goods transport by railways increased
(in millions) from about 44000 net ton km in
1950-51 to about 88000 net ton km in 1960-61
and 125000 net ton km. in 1968-69. Passenger
traffic (in million km.} increased during the same
period from 67000 in 1950-51 to 78000 in 1960-61
and 107060 in 1968-69. Road transport developed
even faster, the volume of goods traffic carried
by road between 1950-51 and 1965-66 rose about
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Table 5
Percentage Share of Domestic Production in Total Estimated Supplies: India

Food Grains

Sugar Mill Machinery

Textile Machinery

Machine Tools - Mcetal working
Iron & Steel

Alwminium

Source - Lconomic Survey, Government of India, 1969—70,

six times and passenger traffic nearly three and
a half times. A limited increase of 189 to 209
in both the catcgories, was recorded even during
the next three vears of economic stagnation.
Spectacutar advances are also noted in shipping
and air transport.

Substantial progress may alse be noted inthe
building up of technical manpower needed to
exploit the production potential of the economy.
The stock of engincers is estimated to have in-
creased from 58.000 in 1960-61 to 134,000 in
1968-69 and of diplema holders from 75,000
in 1960-61 to 198.000 in 1968-69. It is. indeed.
ironical that while we talked all the time of
promoting technical education, enginecrs who
form one ui the groups with highest level of
technica! training faced acute unemployment in
the late Sixties. This was partly due to reces-
sion caused by forces some of which were beyond
control, but it may also be partly attributed to
faulty man-power planning.

Fortunately, the number of unemployed
engineers is now declining and a new scheme lo
train them in the art of management and entrepre-
neurship. combined with all the facilitics that
are being extended to them for setting up small
industries, should soon take care of their prob-
lem. The rate of utilisation. no doubt, touched
rather low levels during the years of recession
ie. 1966-67 and 1967-68. but since then we
have already turned on the course of economic
recovery. The situation now seems 1o be im-
proving except in the casc of matriculates and

1950-51 1955-36 1960-61 1965-660  1968-69
94.1 98.3 93.3 90.5 93.3
— 4.8 80.7 96.2 96.2
— 32.4 3049 43.2 47.9
10.2 152 35.2 8.2 37.9
748 60.1 64.3 83.3 90.7
272 3.5 41.9 74.9 92.8

graduates with liberal education whose problem
is complicated both by the slow rate of economic
growth and by faulty educational planning.

Productivity Growth and Economic Distance
Betweer India and U.S.A.

It may be of interest to examine how far the
economic position of India has changed in re-
tation to United States—the most developed
country—during the period of the Plans. The
cconomy went off the rails in the three years
beginning 1965-66 for reasons largely be-
vond the control of planners. We, therefore.
take into consideration the period 1950-51
to 1964-65, and measure the time in which we
can eliminate economic distance between India
and US.A. if the rising trends in producti-
vity in [ndia during the 14 years under consi-
deration are maintained over time.

It mav be easily seen from Table No. 6
that per capita income in U.S.A. was more
than 31 times that in India in [950-5L
The disparity was even higher in respect of per
capita industrial production, the per capita level
in U.S.A. being about 87 times than in India.
The position was relatively less unsatisfactory
in respect of social services. Thus the doctor-
population ratio in U.S.A. was 8 times that
in India. School enrolment ralio in US.A,
was roughly 4 times both a: the first and at the
second fevel. The disparity, however, would be
greater if adjustment is rade for the superior
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Table 6
Levels of Living: India and USA: 1951 & 1964

USA L'SA
Index Index
Indicator Unit of Year India  USA  Undic  Year indiv  USA  Undia
Mvasurement =100} =100)
Income per Capita Rupecs 1951 275 8853 3445 [964 334 12863 3851
Industrial Produgtion
per capita Rupees 1951 42 3639 8664 1964 73 4624 6334
Health
Persons per Physician Persons 1960 6000 750 12 1965 4830 670 139
School Enrolment Ratios: Percentage 1550 1963
First Level 21 88 419 40 70 175
Second Level 14 60 428 34 109 321
Both Levels 19 80 421 38 30 210

Source :

Demographic Year Book. UN,
Statistical Year Book, U.N.

b

quality of medical and school services in the
United States.

It appears disquietening to note that economic
distance between USA and India became wider
by 1964-65, the ratio of the per capita inconie
in USA to that in India rising to 38.5. However,
if we consider industrial production and social
services, we notice perceptible improvement in
the relative position of the Indian economy. Thus
the ratio between industrial product per capita
in USA and thal in India fell from about
87 in 1950-51 to 63 in 1964-65. Similarly, the
doctor-population ratio went down from 8 to 7.
Again school enrolment ratio at the first level
was only 1.75 times, and that at the second
level about 3.2 times in 1963 compared with
roughly 4 times in 195!.

More interesting results follow from a com-
parison of various indicators of production po-
tential in the two economies. Thus, installed capa-
city of electrical energy per head in USA was 84
times that in India in 1951, but the ratio fell to
69 by 1964. More marked relative improvement
is observed in respect of coal and crude petro-
leumn, theratios having dropped from 35 to 18,
and from 2803 to 426 respectively. The relative
record of the Indianeconomy seems to be equally

Computations based on following publications of United Nations from 1951 to 1966.

Year Book of National Accounts Statistics, UN.

satisfactory in regard to the output of such inter-
mediate commoditics as pig iren, crude steel,
aluminium. sulphuric acid, and nitrogenous ferti-
lisers, which are all vital for raising the producti-
vity of the economy. the respzactive ratios of the
USA to the Indian level having declined from
about 83, 146, 458, 30, 261.and 118 in 1951 1o
29, 48, 100, 17,77, and 46in 1964. The relative
position of India in the manufacture of machi-
nerv is still very unsatisfactory. the ratio bet-
ween the per capita output of machines in USA
tothat of India being as high as 286 in 1964. How-
ever, it records perceptible progress compared
with 1950 whenthe USA ratio was as high as
983.

Overall productivity in organised industry in
India follows closely the trend in USA, the ratio
of value added per person in the two countries
being 17.1 in 1951 and 16.7 in 1964. It may be
mentioned here, that our relative record would
have been much betier but for the substantial
overstaffing of the industrial unitsand unfavour-
able climate of industrial relations.

It may be of interest to ¢stimate the time that
India may take to reach the USA levels of living
and production, if she just maintains the annual
trend of growth rate that she had attained bet-
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Table 7
Per Capita Levels of Production: India and USA: 1951 & 1964

Unit of USA USA
Indicators Measyre-  Year fudia USA Index  Year India USA  Index
ment (India {India
=100} == 00}
Elcetricity Energy @

Installed Capucity Watts 1951 69 5819 8433 1964 18 1252 6956
Coal Kg. 1951 96 3356 3496 1964 131 2367 1807
Crude Petroleuim Kg. 1951 0.7 1962.3 280328 1964 4.6 1960.0 42609
Pig [ron Kg. 1951 s 4247 8327 1964 14.2 415 2922
Crude Steel Kg. 1951 4.2 616.1 14669 1964 12.6 600 4762
Aluminium Gms 1951 107 4904.0 45832 19464 0.12 1205 10041
Cement Kg. 1951 R9 2702 3036 1964 20.4 339 1662
Sulphuric Acid Kg 1951 0.3 78.4 26133 1964 1-4 108.2 7728
Nitrogenous Fertiliser Kg 1951.52 0.06 708 11800 1964 0.3 232 4640
General Machinery¥ Rs. 1950 1.09 1073.35 98472 1964 53 15150 28584
Man{. Value Added per

person employed® Rs. 1950 201 36115 1711 1964 1570 59512 1667

*41 1960 prives.

Source :

1. Statistical Year Book. U.N.
2. Demoegraphic Year Book, LN,

ween 1950-31 and 1964-65. The estimated growth
ratest are given in Table Nos 8. & 9. To make the
figures comparable we have presented the time
distance in per capita terms which requires
adjusting the population growth rates fromthe
rate of increase in income and output. We make
here two allernative assumptions regarding
population growth: (1) that population would
continue Lo grow at the same rate as nthe period
1950-51 and 1964-651.e.. 2.1 %, and (2) that the
populationwill growat therateof 1.7 % perannum
as implied in the projections given in the final
Fourth Five Year Plan (1969-74) document. It
appears from Table No. 10 that it will take India
190 vears to reach the level of per captta income
in USA. if there is no change in the rate of popu-
lation growth, but only 158 years if the decline
in the rate of population growth assumed in
the plan projections is realised.

$Growthrates are estimated by seiting a semi-log regress-
ion equation Y =abt, where Y denotes output of various
goods uni services, a’ is a constunt and (b-1) the annual
rate of growth, It measures the trend rate and 1s not
much biased by the choice of initial and terminal year.

Computation based on following publications of various vears from 1951 to 1966.

3. Statistical Abstract of the United States
4. Swuatisucal Abstract of the Indian Union

A study by A.G. Majumdar on behalf of the
Economicand Research Foundationestimates the
economic distance between Indiaand USA to be
218 vears.? This is significantly longer than the
corresponding estimate given above. The diff-
erence is due to the choice of a terminal year
{1967) in Majumdar's study which is known to be
particularly bad, falling in the midst of recession
and drought. Our terminal year 1964-65 errs
on the other side but our estimate of growth rate
is not disturbed by it since it is obtained by
fitting a trend linc and not by mere lincar inter-
polation.

The economic distance between Indiaand USA
becomes significantly shorter if we take into
account the possibie decline in the rate of popu-
lation growth expected to follow the vigorous
family planning drive launched by the Govern-
ment. It is important to note that the time

$Econ mic anld Sdentitic Research Foundation, New
Delhi: A study of the Econemic Distance, Betwecn
India and other countries.
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Table 8

Rate of Change of Levels of Living : India
under two different rates of growth of population

Antitiad Change Rales

corresponding 1o

different  rates  of

change of population
{ 1t

Indicator

Per Capita Income 0.0193 0.0233
Per Capita Industrial Product 0.0439 0.0479
Healih: Persons per Physician 0.0080 0.0118
School Enrolrent Ratio :
First Level 0.0526 0.0566
Second Level 0.0685 0.0726
Both Levels 0.0335 0.0576
I. Growth Rate of Population of India 1951
through 1964 : 0,0209
II.  Growth Rate of Population of India : 2000 over

1964 {based on Planning Commission Estimate
for Papulation for 2000) 0.0170

Compulations based on following publications
o' United Nations from 1951 10 19661

Source

[. Yeuar Book of Nitional Accounts Statis-
tivs, UN.

2. Domographic Year Book, UN.

3. Saatistizal Year Book, UUN.

required to reach the USA level of industrial
production perheadis only 96 years, if there is no
change in population growth, and 88 years if the
assumed decline in the rate of population growth
comes out to be true.

Two facts clearly emerge from a perusal of
these figures. First, that the rate of increase in
industrial production in India has been com-
paratively high, and if our performance in other
branches of production improves to the same
extent, we can drastically reduce the period re-
quired to attain the USA fevel. Sccondly, \\{hile
reduction inpopulation growth gives an obvious
advantage and reduces thetime required to attain
the USA levels in per capita terms, the difference
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made by the change in this variable falls signi-
ficantly with an acceleration in the rate of
cconomic growth.

As is evident from the Table No. 10, we are
considerably bchind the USA in health services.
In regard to education facilities, however, if the

Table 9

Rate of Change of Per Capita Production :
India

Annal  change rate
cirresponding o
different chavge rate
of population
! It

Irdicaror

Electrical Encrgy: Installed Capacity  0.0738 0.0779
Coal 0.6314 0.0353
Crude Petroleum 0.1316 0.1359
Pig Iron 0.1018 0.1060
Crude Steel 0.1020 0.1062
Aluminium 0.2231 0.2278
Cement 00696 0.0737
Sulphuric Acid 0.1394 0.1438
Nitrogenous Fertilisers 0.1177 0.1220
General Machinery 0.1779 0.1824
Mani. value added per person employed 0.0497

1. Growth rate of population of India, 1951 through
1964 : 0.0209

II. Growth Rate of ropulation of India, 2000 over
1964 (bised on Plunning Commission Estimate
for 2000y : 0.0170.

Computation based on the following publica-
tions of various years from 1931 (o0 1966:

Souree :

Statistical Year Book, U.N.
Demographic Year Book. ULN.
Statistical Abstract of the United States
Statistical Abstract of the Indian Union

Ell
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Table 10
Levels of Living : Estimated ‘TIME’ for
India to reach USA level
hdicator i I

Per Capita Incnine 190 13¥
Per Capna Enslustrial Product Y6 hh
Health 2 Persoas par Phivsiclan 246 166
Schoo! Enrolmem Ratio :

First Lesel 144 10

Sevond Lovel 17 I

Both Lavels 14 13

Sonrce ; Compuiaiions based on data in Tables 6 and 8.
progress in school enrolement ratio experienced
in the past continues in the future, we will take
only ten years to attain the USA standard in
respect of the first level and 16 te 17 years in
respect of the second level.

A close scrutiny of the data presented in Table
No. 11 reveals that in respect of items like ele-
ctricity. petroleum. steel etc.. which are vital for
raising productivityievelsin the economy. India’s
performance has beenmuch better compared with
thatinrespect of totalproduction. or forthat mat-
ter, even industrial production. Thus, if we leave
out coul, the output per head of all the important
items would reach the USA level in a period rang-
ing from 22 years to 56 wvears if we just succeed
in maintaining the past trend of growth. Evident-
ly, acceleration in growth will reduce this period
still further. Our relative success in reaching
closer to the levels of USA economy around 1964
compared with that around 1951 in respect of the
basic and intermediate goods. relative to that in
respect of overall production per head, is clearly
implied inthe strategy of cconomic development
which aimed at acceleration of owtput in areas
that strengthen the base for the sustained
growth of the economy. Our record is also not
unsatisfactory if we take the productivitytrend in
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organised industry as a whole. Tt is evident that
a mere continuation of the productivity trend in
the past would take us to the USA level in 58
years. But productivity is bound to increase at
a faster rate as accelerated growth of the basic
and heavy industry provides an increasing flow of
complementary cquipment and materials per
worker. In course of time, therefore. the pro-
duction of final goods will also get accelerated
and the actual time during which we attain the
USA level may turn out to be much less than
what is implied tn the past trends of the increase
In per capita income.

A Critical Review of Strategy and Policy of
Indian Economic Development

~ While the performance of the Indianeconomy
since the beginning ofthe First Pian is reasonably

Table 11

Per Capita Level of Production : Estimated
“TIML" for India to reach USA level

Tine  for  reaching

U3 level corres-

ponding ro two diffe-

renl rates of growth
i i

Indicarors

Electrical Engray 59 6
Coal 93 83
Crude Petrolewr. & 47
Pig Iron 34 RR]
Crude Steel 39 R
Aluminium 22 22
Cement 41 39
Sulphuric Acid 33 32
Nitrogenous Fertiliszrs 34 33
General Machinery RS 34
Manf. value added per persen
employed RS

Source : Computation based on data in Tables 7 and 9,
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satisfactory, whether judgad by actual achieve-
ments in levels of productivity and living stan-
dards or by the growth of production potential. a
review of the policy and strategy shows the dire-
ctions in which further efforts must be put in.
Agricultural output grew in the planperiodat a
rate much higher than that preceding it. The
progress in per capita terms especially in regard
to availability of goods is however, not entourag-
ing. This is only partly due to the rapid growth
of population. Much higher rates of increasc in
agricultural production could be obtained if we
had devoted relatively more funds to agriculture.
encouraged simultaneously both major and
minor irrigation works, stimulated their fuller
utilisation and planned for a much earlier im-
plementation of the new strategy which was in-
troduced in the late sixticsand promises a break-
through in agriculture in the next few years.
What we can, however, still claim on the positive
side is the change in the whole outlook of farmers
big and small—recalised through the vast network
of institutions of the cooperatives, community
development blocks and education, in_general.
Perhaps the new strategy had to wait for such
basic changes before it could make a substantial
dent in the problem of agricultural back-
wardness.

In any case, programmes ol agricultural
development find their due place in the Fourth
Plan and the realisation of the target of 4 to 557
increase in agricultural production will soon
correct the imbalance between agriculture and
industry.

The main reliance for accelerated economic
development was placed on heavy industry.
The Second and the Third Plan provided for
progressive increase in investment in basic and
capital goods industries and for an increasing
role of the public sector in the setting up of such
industries. Afl this has strengthened and deve-
Joped the base for accclerated development of
the industry and the cconomy.

As already observed. we have achieved re-
markable progress in industry. in terms of pro-
duction and productivity as well as in its struec-
ture. We have already attained a fair measure
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of seli-reliance in respect of certain key items like
aluminium. sugar mitl machinery and number of
heavy chemicals, Much. however, remains to be
done to realise adequate domestic production
of 2 number of items like steel. fertiliser,
pesticides.  pump-sets  and  other agricultural
machinery which would contribute to high
rates of increase In agricuitural production.
More vigorous cfforts are necded to increase the
output of steel. cement, coul and machine
tools, which will step up the rate of industria-
lisation. The low level of potential utilisation ratio
in manufacturing industrics. particularly those
relating to capital goods. however, reflects
on the strategy and policy of industrial develop-
ment in Indiz. In a casual way. one may at-
tribute it to inadequate attention given to the
problem of inter-industry balance and consis-
tency. The crux of the problem, however, lics
in the slackening pace of investment in the eco-
nomy since 1968-69.

Installation of large capacity in basic and
capital goods industry in anticipation of future
rise in demand constituted the very essence of
industrial strategy in India and its proper utili-
sation evidently required arising rate of invest-
ment. This, however, has not beecn possible,
partly due to the temporary set-back caused by
the Indo-Pakistan war and the two consecutive
droughts. However, the trouble is more than
temporary and may be partly attributed to low
rates of return in industry, particularly those set
up in the public sector. Burcaucratic control
over public enterprises, over-staffing, undue con-
cessions to workers, over-ambitious programmes
of social overheads, defective price policy and.
above all, the absence of any cost-benefit calculus
to establish industrial prioritics—all these appear
te account for the low rate of return in
industry.

However, aware of these limitations, the
government has proposed to adopt the principle
of *joint sector’ that provides for a ‘better mix
in a mixed economy’, combining -efficient
management of the private sector with more
resources and also of its vigilance to ensure that
the structure of output conforms in fact to the
plan priorities.
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A striking achievement of Indian planning is
the progress in import substitution in several key
industrics as indicated in Table No. 5. 1t, however
appears that in some industries substitution of
indigenous munufacture for imports may involve
use of resources whose value (measured in termsof
opportunity cost) exceeds the amount of foreign
exchange saved even if the latter is measured in
terms of shadow rate (which,in the present ba-
lance of payments situation.would imply higher
rate, i. ¢. more rupees per unit of foreign currency
than the officially determined rate of exchange).
But there is a welcome exchange in the trade
policy of the new Government. The decision
to import steel worth 130 crores in the current
year and also equipment for expediting the work
in Bokaro is commedable insofar as it indi-
cates that the fetish of import substitution is
being replaced by rational economic caleulus.

First, to take the advantage of trade with
other countries we are now exploring the possibi-
lity of pushing up our exports particularly of the
non-traditional items, perhaps a little beyvond
the target of scven per cent increase set in the
Fourth Plan. Already we have achieved in recent
vears, high rates of growth of non-traditional
eXports of manufactures. Thus from 1955-56
to 1969-70, the dollar value of these exports in-
¢reased by 21 97 per annum, so that their share in
the total volume of export increased from
1509 in 1965-66 to 39°% in 1969-70, The
progress, however, can be maintained in the
future only if' we adopt productivity-increasing
and cost-reducing techniques, climinate the short-
age of basic inpults like steel and coal. and simul-
taneously contain the growth of domestic
demand by appropriate fiscal and monctary
measures,

It is often pointed out that the weakest
element in our planning strategy is our inability
to exploit our most precious asset, the large
reserivolr of manpower whicl today comprises as
many as 220 million workers. The lapse appears
particalarly serious when we note that a large
volume of national resources hasbeen invested in
the building up of educated stock and technical
expertise which remains unemployed or under-
utilised. Little is known about the precise magni-
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tude of open unemployment in the Indian econo-
my, particularly in the sense in which it appears
in other industrialised cconomies. On a more
rational view, however, it would appear that the
menace of unemployment in this sense is a
myth so far as the vast rural labour force and the
self-employed sections of the urban workforce
arc concerned.  Undoubtedly there is a good
deal of disguised unemployment and underem-
ployment in both rural and urban areas, but the
analysis of trends in the structure of employ-
ment shows that it is changing in the more
productive directions,

The 1961 census indicated that the depen-
dence on cultivation prover decreased for the
first time since the beginnirg of this century,
from 67%] in 1951 to 659/ in 1961, that the pro-
portion of agricultural labourers to all agri-
cultural workers showed a marginal decline and
the total output in agriculture increased at a
rate which was almost double the growth of the
work-force dependent on agriculture.  In manu-
facturing industrics, there was a relative shift in
employment towards more productive and more
paying basic and capital goods industries.
Among services, again, though the overall share
in workforce remained constant, there were
structural shifts in the dircction of more re-
munerative areas of rail and road transport, and
public educational and health services which
were neutralised by a relative decline in the over-
crowded and low payving branches like small
retatl trade and personal services.

All these changes lead to the broad inference
that there was generalimprovement in the em-
ployment situation between 1951 and 1961, even
though the possibility of deterioration in some
regions of the country is not ruled out. We do
not have comprehensive statistics on emplov-
ment after 1961. However, data covered by
employment market information indicates that
between 1961 and 1966 emnlovment in the or-
ganised sector was growing at a rate of 5% por
annum. The rate of increase in the labour force
during this psriod was oniy 239, The higher
relative growth of emplovnient in the organised
sector inyolies a rise in its share and, therefore,
a qualitative improvement in employment. The
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pace has, however, considerably slackened since
1966 but this is mainly due to the temporary sct-
back to the economy caused by the droughts and
the recession.  The problem may have assumed
serious proportions for the educated component
of the labour force. N.S.5. 2lst round (July
1966-June  1967), however reports that only
3.2597 of this section was unemployed.  This is,
of course, lower than the estimate obtained from
the live registers of the employment exchanges,
but the latter cannot be put to much meaning-
ful use, considering that they contain a sub-
stantial proportion of those who are alrcady em-
ployed and registered for the sake of further
improvement in employment prospecis.

While no firm conclusion is possible in the
absence of reliable statistics and one cannot take
a very complacent view about the employment of
educated stock, a solution through accelerated
development of the cconomy and proper edu-
cational planning may not be beyond our reach.

On balance, the future is not as gloomy as
painted by many critics of Indian planning. Much
credit can be claimed for building up not only
those industries which will provide basic materi-
als and equipment for the growth of output and
productivity in both agriculture and industry but
also for development of indigenous technical
know-how and skill which would enable us ul-
timately to dispense with external assistance in

many ways.

With appropriate plan exercises, as already
done for the Fourth Plan, idle capacity in most
industries will be eliminated and with appro-
priate price policies, based more on commercial
principles than on a cost-plus basis, a rational
scheme of subsidics and taxes to secure coil-
formity in the pattern of industrial growth to
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plan priorities and targets. adequate steps to
mobilise investible surpluses from agriculture—
all these will raise the much needed saving
potential which will give a boost to Indian
cconomy. At the same time adequate fiscal and
monctary measures must be devised to attain
price stability at a suitable level without which
income distribution is distorted, budgetary surp-
luses are reduced and dis-incentive effects on
private savings and accumulation arise ol acco-
unt of continued erosion in the value of money.

The recent rise in the export of engincering
goods and other non-traditional items promises
a gradual improvement in the balance of pay-
ments position and availability of foreign ex-
change. Given the scope for raising financial
and foreign exchange resources and the rate of
investment, the enormous volume of production
capacitics already built up in key branches of the
economy, a large body of technical know-how,
and a network of State and cooperative insti-
tutions, further step-up in industrial production
may be soon in sight. Again the new strategy in
agriculture is already contributing to a progress-
ive increase in the supply of food and raw
materials.  Giiven adequate increase in the
supply of wage, goods, equipment and materials
per worker, there is no reason why we should
not look forward to a still more promising trend
in productivity in the future. All the same, we
will fail to reap the full benefits of our produc-
tivity policies until the workers and their unions
do not develop 2 more rational attitude which
helps us eliminate over-staffing and prevent
demand for wage increases not justified by rise
in productivity and, above all, the people them-
selves have a general awakening not only re-
garding the need to live better but also the urge
for making maximum contribution, they can, to
the advancement of the national economy. ¢@®

India has an important role to play in the next stage of history that
is unfolding........... It is our economic capability, political unity and
social justice that will decide our future”,

V'V Giri, President of India.
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Tmproving productivity is

sciousness and activity,
for survival and growth of an cRterprise;
porformance and increased productivity,

an important function of management.
attitude and a decision-making framework for increased industria) efficiency and preductivity,
major task before the management in an enterprise is to induce,

Management provides mental
The
dircet and guide productivity  con-

Profitability and increased productivity are the most essential requircments
the success of management can be judged by the economic
Modern organisations aim at providing corditions neces-

sary for the man to produce abundantly and to live securely,

RODUCTIVITY is essentially a  business pro-
position. Tt calls for a” subtle combination
and blending ot all the skills inherent in labour,
capital and management. Tt cmphasises the
need for being economigal, avoiding waste, light-
ening the burden of work and trying to wrest
more from a given set of men, materials and
machines. Tt demands a change and evolu-
tion in the operational tunctions and organi-
sational set up. It indicates how far an or-
ganisation has been economically viable, and
neasures the competence of management in
planning. coordinating and in[egrating_ a num-
ber of components or sub-systems into one
organic structure with a view to obtaining the
maximum return. It also defines the effec-
tiveness with which the resources of an jndus-
trial enterprise are utilised, and in its final analy-
sis it pinpoints the fact that improvement of
productivity is an important function of mana-
gement,
*University  Schwol  of  Commerce. University  of
Rajasthan, Jaipur,

Productivity—A Management Function

Management needs to be concerned with this
business proposition because at Jeast average
productivity and efficiency are essential for the
prosperity and survival of an enterprisc under a
competitive situation. These goals are achieved
only when the management concerns itself with
the direction and control of the various activities
and synchronizes the various parts of an in-
dustrial enterprise to make them work together.

Managemen_t is. thus, a comprehensive and
pervading activity. It has stemmed primarily
trom the growth in size and complexity of in-

dustrial enterprises since the industrial re-
volution. As  Drucker has observed: “The
emergence of management as an essential,

distinet and leading institution js a pivotal
cvent in social history.”1 Tt has in fact become
indispensable, because it provides a mentpol

i. Drucker, P.F.: "The Practice of Management ™,
Harper & Brothers, N.Y. 1954 rp. 3-4,

o T
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attitude and problem-solving or decision-making
framework for increased industrial efficiency
and productivity. Management has actually
of moved into the affuirs of men as a means
maximising the total productivity of labour,
land and capital. 1t has virtually become a vita-
lising factor which. through the processes of
planning, organisation, control and communi-
cation in a dynamic man-machine system, co-
ordinates various activities in order to meet the
overall objectives of the organisation.

Tn recent years, with the progress of mechani-
sation and automation, the problems of or-
ganisation and administration of a large-scale
plant have become more complicated. A new
system of industrial dynamics has been evolved
to resolve the problems arising from the inter-
action between the flow of information,
materials, manpower, capital equipment and
money. As these flows are the vital deter-
mining forces of the industry’s growth and pros-
perity, they have provided a single frame-
work for integrating the functional areas of
management.? Under this concept of industrial
dynamics, managemsnt has emerged as an
effective science to organize and systematically
manage the interacting and diverse forces in an
industry.

As productivity increase depends more and
more on the proper and efficient fuctioning
of management, it has adopted new managerial,
organizational and human relationships  and
has developed a number of tools of analysis and
sophisticated techniques to make an mtergrated
approach to large-scale. complex problems of the
plant.  Today, it encompasses almost all the
administrative and functional activities in the
organisation. viz. production planning and con-
trol. research and development. accounting and
capital investment, and has thus become its
composite affair.

1t would be obvious from the above that
management has come (0 bc.rccoguised as a
distinct and identifiable discipline. Tis aim is to

-?_. Furre-stcr, I W.: Indusitiel Dynamics, MIT Press,
Cambridge, Mass., and Jobn Wilcy & Sons fnc., N.Y.,
1961, p. 13.
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achieve established objectives by emphasising
the most efficient utilization of human effort
and facilitating resources. It now expresses a
new philosophy and reflects the growing
application of a new approach known as the
‘systems’ approach to organisational behaviour.
This modern approach views the organization
as a conglomerate of inter-related sub-systems
(units or departments) that help the organisation
achieve its general mission®, The systems
approach views the organisation or enterprise
as a unified whole and emphasises the need for
its application as a means of increasing producti-
vity and developing manpower effectiveness. With
a view to achieving these objectives this approach
also emphasises the integration of the employces
into the organisation, to a substantial degree,
satisfies the employee’s need for ego reinforce-
ment and provides an opportunity for his self-
fulfilment.

New Management Philosophy

The modern concept of management which
provides a mental attitude and a problem-solv-
ing framework for increased industrial efficiency
and productivity is a product of the sequence
of events and their most stimulating companion
concepts. The most stimulating companion
concepts which have generated the cumulative
forces for the management movement and
practices have been the concepts of division of
labour, a factory system and the mass-production
technology. New concepts pertaining to social,
economic and technological change and changes
in political and economic climate also have had
their impact on management thought. They
have. from time to time, created the need for
a different type of management philosophy.
How this transition in management philo-
sophy and management function took place is
worth exploring.

A brief review of the sequence of events
which stimulated the need for evolving a system-
atic and scientific way of thinking about manage-
ment would reveal how one-man management

3. Sloan, Stanley and Johnson, Alton C.: “New
Context of Personne)  Appraisal”, Harward Buiress
Review Nov.— De. 1968 p. 15,



192

with the growth of complex man-machine 5Vs-
tems, hastened to its decline and obsolescence.

The spark which was struck for the manage-
ment movement by the concepts of division of
labour and specialisation later on developed in-
to a Kindling force when the great mechanical
innovations translated the old concepts of
production processes into useful forces for the
material betterment of men, and increased pro-
ductivity. Technological improvements further-
ed diversification of products within an enter-
prisc and the decentralisation of production
operations which demanded skills, knowledge and
attitudes bevond those possessed by untrained
owner-managers. Tt was realized that someons
in some manner must mesh and utilize the divided
efforts of the people in a factory system and must
find proper methods for augmenting human effort
with technological aids. = An awareness thus
appeared of the need for employing managers
and administrators in_the economy which reflect-
ed shift of control from ownership. However,
when industrial organisations increased in size,
managerial problems appeared which could not
be solved without planning systematic relation-
ships of work methods and effective organi-
sation. One-man management of an enterprise
was found inadequate. Consequently, the autho-
ritarian type of management faded with the
expanding scope of the managerial function.

Influence of Mass Production Technology

The mass production technology which
followed innovations of mechanical devices and
the first blooming of technology enunciated a
principle of organising people to work tozether.
It brought wholesale changes in the mana gerial,
organisational and human relationships with a
view to motivating workers to participate in the
management movement for increased producti-
vity. The mass-production principle—a princi-
ple* of human organisation—caused upsurges in
the beliefs, values, livelthood and the mode of
living of the people. New spectra of social and
cconomic values undermined and exploded the
traditional ego-centred *acqusitjye motives’ of the

4. Drucker, P.F.;: 'The New Society’, Harper Torch
Beoks, N.Y. 1962, p. 4
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owner-manager ol the past. Social and economic
thinkers advocated the cause of workers. The
very mechanism of the process of mass produc-
tion united, organised and disciplined the
working class and became a powerful force for
the displacement of the capitalist entrepreneur by
prolessional corporate managers who ‘exercise
power without property’. Modern industrialism
which revolutionised the instruments and mode
of production brought a change in the relations
of production and with them the whole relations
of society. It gradually became a dynamic force
and had a widespread influence over all man’s
activities. Having made man free from the
drudgery of survival, it concerned itself with the
efficient adaptation of technological innovations
for the service of mankind.® Tt did not only
condition preductive processes and forces, but
also the social, economic and political structure,
and thereby determined the future ideas and
mstitutions of men.

The development of productive forces, and
the advancement of science and technology are
thus directly interwoven in the material activity
of men. The direct efflux of material behaviour
of the working groups engaged in the preduction
of their means of subsistence indirectly moulded
and shaped the ideological reflexes and echoes of
the life process of active men. The old concepts
of industry. enterprise. organisation. and man-
agement underwent a revolutionary change so as
to subserve the community as a whole by achiev-
ing certain objectives, such as optimum produc-
tivity and satisfactory profits -0 OWNErs, increas-
ed wages to workers, and greater human satis-
Taction.

As a result of the internal dyvnamics of the
human society “Industry which in the era of
Industrial Revolution was narrowed to mean
‘manufacturing’ has now come to mean an
assemblage of people. materials, machines and
other resources geared o certain task
accomplishments through 1 scries of interac-
tions and integrated into a social system™.,®

5. Lehrer. RN “The Mrrorement of Improve.
ment”, Reinhold Pubiishing Corporction, N.Y. 1965
p. 16.

6. Johnson, R.A., Kast, F.A., and Rosenzweig, JF.-
“The Theory and Management of Svstems”, McGraw
Hill Book Cu., Inc. N.Y. 1962, pp. 54-55
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1t is now conceived in terms of ‘creative accomp-
lishment’ and fulfilment of certain social and
economic objectives—cheap and efficient pro-
duction and a growing national income to im-
prove the general living standards of the people.
[t has generated certain forces for the deve-
Jlopment of material premises of an industrial
system, a new social order. a plant community
and a new industrial society. 1t has evolved its
own cultural patterns, values, norms, traditions
and methods of action. Tt has established cer-
tain inter-relationships between man-machine
systems and has fostered a new organisational
system—a system of consciously coordinated
activities or forces of two or more persons.’

Social Orientation

Modern industry thus tends to have a broad
vision and a social outlook. Tt is now organised
as a social unit on cooperative lines® and the
sub-systems existing in it are coordinated and
integrated by the decision-making or problem-
solving mechanism in such a way that not
only Individual genius but, more important,
the cumulative capacities of the people get
an opportunity tor flourishing. This process
of coordination and integration. on which a
cohesive environment for improving producti-
vity depends, demands a very high—an almost
unprecedentedly high—degree of imaginative and
intellectual ability.” This demand is the pivotal
force for the emergence of professional manage-
ment which is the guiding inteiligence—the
brain of the enterprise and 1s responsible for
improvement in the performance of an industry,

The modern enterprise—a large mass-pro-
duction plant-—employing thousands of people
and altogether organized on entirely different
technological, social and economic princi-

7. Johnson. Richavd A.. Kast, Fremont A.. ond
Rosenzweig James E.; “The Theory and Management of
Systems —McGraw Hill Beok Co., Ine, New York
1963 pp. 54-55.

&, Bernard, Chester I.: “The Functiens of the Ex¢cu-
tive™ Cambridge Harvard University Prees 1958, p. 73,

9. Drucker, P.F.: “The New Society”, Harper Torch
Books, New York 1962 p. 25.

10. Ibid p. 2
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The management’s task in an
enterprise is to induce, direct and
guide productive consciousness and
activity among people.

ples and managed by professionals  without
a stake in ownership.)® does not bear any

resemblance  to its  forerumners in  which
the mass-production  principle Wwas  regar-
ded generally as a mere technique. The

traditionai or classical theory did not give
sufficient cmphasis to the preblem of inter-
relationships or integration of various activities.
On the contrary modern organisation theory
treats an industrial enterprise as a unified Sys-
tem of mutvally dependent parts and variables.
This new integrative approach to the organi-
sational behaviour has brought a revolutionary
change in the concept of industrial enterprise
and its socio-cconomic goals. The enterprise
or the organisation of work on the mass-pro-
duction principle has emerged as a social
system within the broader, more inclusive sys-
tem of society.

Tt 35 in this institution that men, matcrials,
machings and other resources arc combined
into an cfficient, effective and viable process
of production. In order to stimuiate this
social institution to discharge ils economic
and social functions efficiently and effectively,
organising or managing function has assumed
new responsibilities. As the binding agent,
its primary responsibility is now supposed to
maintain an organisational equilibrium in a
changing environment. To discharge this
responsibility, it brings separate and divergent
human and material resources together threugh
its *fusion process’ which means coordinating
and integrating various variables and clements
operating in the enterprise. It makes them
work in harmoney with each other to accom-
plish a number of goals.

Tt may further be mentioned in this connec-
tion that as the enterprise is a man-made
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System conditioned by its environment, it is
no longer viewed as a conglomeration of se-
parate clements but as a coordinated whols.
The modern organisation theory also views
the modern enterprise as a part of a larger
environmental system, and not merely as a
man-machine system. As  this theory has
developed from  the traditional and human
relations  models of organizational behaviour,
it is anamalgam of those two old ‘concepts’
and provides a basis for an integrated systematic
organisational model.

Though like traditional organisation theory,
it accepts the existence of parts and segments or
operational units, yet it is more concerned with
their integration rather than with their separa-
tion. Similarly, for developing man-power effe-
ctiveness and increasing productivity, it fully
accepts  the efficacy of human motivations,
aspirations and desires, but it does not agree
with the approach of human relations theory
of interjecting motivational forces back into the
mechaanistic traditional models. As an individua]
stands as an integral part of an enterprise,
the modern ‘systems’ approach to management
emphasises the integration of the employee into
the organisation by creating an organisational
environment which may satisfy his need for ego-
reinforcement and provide him an opportunity
to achieve his personal goals in consonance
with those of the organisation. This new ap-
proach of personnel planning has been found
more conducive to producitvity Increase, and,
as such, Blake and Mouton has suggested,
‘one pole of management is the concern for pro-
duction while the other pole 15 the concern for
people. 1 The management’s task in an enterprise
15, therefore, to induce, direct and guide produc-
tive consciousness and activity among people.

A further analysis of the ‘Systems’ approach
to organisational behaviour discounts the notion
of an *Omnipotent’ managership—manager who
commands, decides, criticises and praises. It also
proportionately discounts  control over the
employed with such a  characteristic as the

1l. Blake, R.R., and Mouton, J.S.: “The Manage-

men41 Grid”, Gulf Publishing House, Houston, Texas,
1964,
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maintenance of a structure of information flow
and communication growth apd viability of
the enterprise. and effective decision-making
processes.  Thus the modern organisation aims
at providing conditions necessary for men to
produce abundantly and to live securely.

The above characterisation of management
thus makes it clear that it is not only a specific
organ of an enterprise but aiso that of a society.
It is responsible to help in shaping the economic
envirenment in which it operates. In its narrow
sense, though it is charged with the responsibility
of the economic performance of an industrial
enterprise, it is nonetheless responsible  for
making the community’s resources more pro-
ductive. As a matter of fact, it is required to
work within a broader framework of national
objectives and formulate certain policies in
conformity with the national goals. TIts job is
largely that of projecting the future onto the
present within the perspective planning of the
country’s economic development. Its economic
responsibilities, as a  trustee  of society’s
human and non-human resources. are to
conserve and use them in the best possible
manner for organised economic and industrial
advancement. The success of management
lies in its creativity. Its success is measured
by the economic performance and increased
productivity of the enterprise.  Management
and enterprise tail, if they failto provide ade-
quate economic results,

Focus on Organisational Effectiveness

The whole philosophy of management thus
now focusses its attention on Increasing
organisational effectivencess. Tt is not enough
to hold an enterprise al current level of income.
Management must make it grow, for when the
overall economy is expanding  staying the
same size can mean gradual extinction for a
company.”? Tt means that the affairs of an
orgatisation must be managed  effectively,
because it would help it in improving its economic
performance and serving  the community’s
interest by supplying both goods and services

120 Marrow, AL; “Makicg Managmcrt Humen™,
McGraw Hiil Book Co., Ine., New York, 1957 p. 12,
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most wanted by it. Management through its
creative cfforts should, therefore, act to make
the desired results come to pass. It should work
as a coordinating agency in the array of various
production factors, and managing by objectives
and managing through re-planning help the
enterprise grow and prosper.

Inter-relation Between Productivity and Profit-
ability

In view of the aforesaid, management may
be regarded as a dynamic life-giving force to
an enterprisc. 1t creates conditions for its
profitability and increased productivity which
are the most essential requirements for the
survival of an cnterprise. Increased pro-
ductivity is its economic function and it is
a necessity for its expansion. Profitability
is its sovereign criterion; it is the yardstick
of its ecomomic performance. 1t 1s the express-
ion of both its responsibility to itself and to the
society. Profitability and increased produc-
tivity are, in fact, the two essentials of an indus-
trial enterprise. They are inter-related and
interdependent. They are obviously important
to the management’s day-to-day operation,
and as such, are the fundamental criteria for
its success.

“Productivity”, as March and Simon have
remarked, ‘is one of the fundamental secondary
criteria (after profit) for” the success of manage-
ment. Management, through its three specifics
—(i) managing the business, (i) managing the
managers, and (iii) managing the worker and
work —carries out its prime responsibility of im-
proving productivity and effectiveness of the or-
ganisation.!® Management cannot separate these
factors in its daily decisions and each manage-
ment decision affects all the three arcas and has
its impact on organisational effectiveness or
productivity of the enterprise. These two as-

pects are, in fact, vitally aifected by the orgamsa- -

tional equilibrium which an efficient and effective
management should maintain In an enterprise.
“If top management is unbalanced, has an un-

13, March, J.G.. and Simon, H.A.: “Organizations™,
Graduate Sehool of Industrial Administration, Iostitute
of Technology, 1966, p. 47.
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Success of management lies in its
creativity. Its success is measured
by the economic performance and

increased productivity of the

enterprise

balanced interest in either engineering or manu-
facturing or marketing or whatever it may be, the
organisation itself is going to be swayed in that
particular direction, or that particular segment
of the enterprise and this is not healthy for the
enterprise as a whole”. Management must,
therefore, establish yardstick for itself to measure
its impact on economic performance and pro-
ductivity of an industrial enterprise. It is only
when overall productivity is improved, the in-
dustrial enterprise gets an adequate and satisfac-
tory return on its capital investment as ‘profit’.
Tt then finds itself capable to protect itself against
the threat of dislocation to the survival and
stability of the enterprise.

‘Profitability’ is rather the most powerful
motivational factor in any business or industrial
organisation, Organisation is one that has been
conceived for the purpose of making profit.
Profits are mandatory, because they provide a
means of existence to any given enterprise and
motivate a business or industry to provide goods
and services to the community. Profitability is
thus imperative not only to keep any enterprise
alive but, in the net, a powerful instrument for
the growth of an enterprise. The enterprise
does neither exist in an isolation. nor does it
function in a vacuum. In a society which is
dynamic, vigorous, forward-looking, adaptive
and progressive, the profitability of an enterprise
would tend to enlarge its vision and social out-
look and improve its effectiveness. Though it is
true that it has to operate within the general be-
liels and accepted codes and norms of the society,
yet profitability cannot be set aside as a material
proposition. Peter F. Drucker says in this
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connection: “The demanrds of economic perfor-
mance which society makes on the enterprise are
identical with the demand of enterprise’s self-
interest, the avoidance of loss——that is, operation
at a surplus of current production over current
cost, adeguateto cover the risks of future.” !4 This
shows that for its survival the cnterprise must
carn a reasonable or satisfactory profit. It is
hoped that itwould notonlvprovide a secure Jevel
of earnings to the stock-holders and workers, but
would also leave adequate revenues for the requi-
site investments for & maximum rate of growth,

Profitability is. thus. an objective necessity, Tt
is rather a gear to industrial production and
industrial economy. Tt provides coverage against
(1) the current costs of the enterprise, le. the
cost of doing business; (i) its future costs. i.c.
the costs of staying in business: (iii) its contri-
bution to society in respect to the future costs of
the less successful enterprises, and (iv} its share
in the social burden of non-economic services.1s
Besides covering these various risks and costs, a
satisfactory return on capital is also justified for
developing  progressive and advanced manu-
facturing processes, for improving product
designs and for meeting the various costs for
sutistying social and group needs. These invest-
ments eventually result in a further growth of
enferprise. Management with its creative zbili-
tics must, therefore, plan, carry through and
initiate changes to bring a reasonable return to
the enterprise, so that it may serve its social
objectives.

It 1s the concept of profitability that stirs
and motivates an enterprise to step up the rate
of productivity. It means that the industrial
system which operates on the basic and primary
rationale of profitability is capable of sustaining
the changes which are required to be introduced
mto the system for increasing productivity and
improving sconomic performance. In a broader
sense the problem of raising productivity is the
problem of making use of the resources more
rationally, effectively and efficiently to make them

1-1._"1)1'u7uk7cr. P.F.: “The New Society™
Books., New York 1962, p, 63.
15 Ibid p. 61,

, Harper Torch
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produce as much wealth as possible at the Jowest
possible cost. Increased productivity is, thus,
ttself a genuine surplus which is the bye-product
of economic performance, because it results [rom
the useof the released resources o turn out more
of the same commodity. As productivity aims
at a greater balancing out of all factors for reduc-
ing the production cost with or without an
increase in the output, it tends to increase the
margin of profit of the enterprise. The enter-
prise then utilises the profit resulting from
increased  productivity for raising wages and
distributes a part of it to sharcholders. Whatever
may be the form of redistribution of released
capital resources and profits, it would mean
making the benefits of increased productivity
available to the economy as a whole. Lower
prices, higher wages, higher profits and greater
revenucs to the state—all are the resultant effects
of productivity mechanism. Tncreased produc-
tivity, as such, is a genuine surplus. It is a
return of capital. If there is no surplus, it would
mean that the enterprise has failed to meet the
demands of economic performance which society
makes on it.

“Productivity gains. however, are not just a
matter of capital investment”.'s  In a Stanford
Research Study conducted recently, it has been
pointed out that productivity was purcly and
simply a matter of managerial skills and basic
planning for utilisation of various resourees,
including capital and capital equipment. Pro-
ductivity is, in fact, vitally affected by the organi-
sational structure. Unclear organisation, un-
scientific and outmoded management prictices
waste time, resources and efforts, and thereby
adversely affect productivity and profitability
of an industrial enterprise.

Dypnamic Role of Management

In the foregoing discussion, the premise on
which the whole framework of management
concept has been built relates to integration
and coordination of the various elements, vari-
ables and sub-systems in an enterprise. In view

16. Roberts, Willlam E.: «Theory and Philosophy of
Management”, Industrial Times, July 15, 1961,
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of the fact that risk-taking constitutes the basic
function of an enterprise for improving the
productivity and profitability. simply synchroni-
zation of various functions may not be presumed
to be the only function of management. Man-
agement has, therefore, emerged as an innovating
entreprencut and  combines in itsell’ both the
entrepreneurial and managerial elements. Asa
matter of fuct, maniagement is now viewed as a
scatalytic agent of change’. because in the present
era of technological progress and dynamic
changes in the environment, management can-
not keep itself aloof. The composite lorces
released by technological innovations in produc-
tion techniques and environments called for a
change in the managerial function. Manage-
ment is now required not only to adapt itself to
new conditions but also to create new conditions
for keeping the organisation alert and adaptive.

Management has thus lately been more
concerned with the ‘management of change’. It
now assimilates in itse)f new values of trust,
risk-taking, individuality and openness. It as-
sumes a dynamic role of a creative or innovation-
producing apparatus.  As an innovating entre-
prencur, it makes a purposcful. orpanised,
rationa! and logical approach to the processes
of *problem solving’, ‘production thinking and
‘operational creativity” for increasing industrial
efficiency, productivity and profitability.

In its new dynamic role maunagement now
also institutes ‘new combinations’ of knowledge,
techniques. skills, organisational schemes and
policies to increase organisational effectiveness.
it initiates and fosters a purposeful activity to
maintain and organise a productivity conscious
enterprise for the production of economic goods
and services. Now. its decision-making process
involves a multi-dimensional approach to the
various problems. These problems arc related
to new products, new methods of production,
development of new markets, utilisation of ngw
resources and new form of organisation. Mana-
gement, in order to be eflective. perceives pro-
blems in right perspective. sets the stage for their
solutions, initiates and fosters changes in the
organisational structure, takes cffective  sleps
to translite technological possibility into techno-
logical rculity. It then critically reviews and
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modifies the management practices relating to
production planning, programming, pricing,
budgeting. value analysis, quality control,
materials handling, inventory control, plant lay-
out, etc. to improve the operational efficiency of
an caterprise. Unlike the owner-manager-
entrepreneur of the ninetcenth and early twen-
tieth century, the modern management which
has come to be recognised as an organisational
entrepreneur covers various areas such as
market standing, innovation and skill of guiding
physical and financial resources. In addition to
these, by assimilating socio-economic upsurges
and ‘needs’ dimension it also covers the areas of
emplovee-planning and human relations with a
view to improving worker performance and
motivating people to give their best.

It is thus obvious that management’s style
has undergone a constant change in response to
the changing needs and expectations of the
employees, the nature of the job and the charac-
ter of the organisation. The need for scientific
and tcchnological innovations, adaptability to
changing conditions, flexibility in dealing with
novel problems, rapid acceptance of new ideas,
has broadened the scope and dimensions of
modern management. The traditional organi-
sational model with emphasis on scientific
managenient has been replaced by an innovative
and creative tvpe of organization. In an age of
change, “'since individuals differ in their needs
and cxpectations, and since jobs and organiza-
tions differ in their character (and culture or
atmosphere), there may be a need (for a manage-
menl) to employ many styles in organisaticn’.
Tt means that management must be sensitive and
responsive to the needs of both individuals and
organisation. It must also be able to adopt be-
haviour appropriate to the individual employee’s
and the organisation’s present level of growth in
such a way as to encourage their continued
development. This requires an appropriate
choice of leadership behaviour based on various
levels of employee needs and expectations and
conditions of the job. It is only when the three
factors—employee nceds, style demands of the
job, and the leadership style—are compatible,
job performance or labour productivity improves
and organisational effectiveness is achieved.
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achieved through special measures, in addition
to the Industrial Management Training Courses
conducted by the SSIDO at present. 1t is ap-
propriate that the entrepreneurs and managers of
small scale industries should be taken in groups
on study visits to better-organised industrial
units both in the large and the smallscale sectors
in the country as well as to industrially-adyan-
ced countries such as Japan.

Modernisation of orgnisational structure of
small scale industries is an equally-important
fuctor. Targe scale undertakings, in view of
their relatively large resources and organisational
abilities, can adjust and re-adjust themselves to
changes occuring in the economy, but small
scale enterprises are not generally able to muke
such adjustments in view of lack of resources and
poor managenment.  The programme of modern-
1sation, itherefore, visualises to encourage small
scale enterprises to work in an integrated and
cooperative manner, so that they may pool their
resources and talent and thereby achieve large
scale econowies. 1t further provides for en-
couragement to be given to small scale enter-
priscs for joining into groups to undertake
such activities as marketing, in both domestic
and export markets, purchase and distribution of
raw materials. assembly of complete product by
obtaining components, etc., from outside. It
also provides for stimuluting cooperative acti-
vities of small scale enterprises by facilitating
the establishment of functional industrial
estates.

Modernisation of equipment, as mentio-
ed above,isanobviousclement of the programme
and has engaged considerable attention of
expert comimittecs appointed from time to time.
A specigl mention 1s to be made of the Nawal-
kur Committee on Modernisation of Small
Industrics which went into the degree of ob-
solescence in five selected industries namely,
machine tools, domestic electrical appliances,
foundry and re-rolling, automobile parts and
accessorles and hosiery.

According to the findings of the Committee,
the obsolescence of machinery ranges between
259, to 7034 in machine tool units, 40%; to 609

in auto parts, 35% to 509 in foundry and

PRODUCTIVITY IN SMALL SCALE INDUSTRIES

re-rolling, 259 to 40% in domestic electrical
appliances and 259 to 35% in hosiery units.
The Commiittee has. on the basis of 25 % Tenewal
rate, estimated that a sumof Rs. 25¢crores wil] be
required for replacing obsolete machinery by
modern ones in the five selected industries,
The needed finance on modernisation of equip-
ment is proposed to be channelised through the
existing financial institutions, i. e. NSIC. State
Financizal Corporations, State Bank of India
and other commercial banks. 1t js felt 1hat
with the modernisation programme in hand,
the additional investment in plant and machinery
during the Fourth-Plan period wiil be of the
order of Rs. 143 crores. It may not be possible
to indicate the exact proportionsin which the ad-
ditional amounts will be apportioned as between
these agencies but the amount will need  be
financed by these institutions as an additional
item of responsibility on their part.

Technical Inventions/Innovations

Technical innovations have been encouraged
for promotion of moedernisation of plant and
equipment in all the developing countries at
different stages of their industrial development.
Their extent and institutional forms have been
varying among these countries according to
their respective conditions. These have been
facilitated in some of these countries by some
private partics, too. which have been providing
all sorts of assistance to the technocrats for
evolution of new methods techniques for pro-
duction designs, etc. These innovations have
alse been facilitated through financial and non-
financial incentives in such developing countries
as China (Taiwan), Republic of Korea, etc.

InIndia, the promotion of technological inno-
vations,inventions wastaken up onaninstitutional
basis only in 1960, when the Government set up
the Inventions Promotion Board, charged with
the responsibility of inculcating inventive faculty
among industries and independent workers, artj-
sans, technicians, etc. The Board worked out
two schemes—one for the individual investors
and the other for industrial units—of awards and
financial assistance, for devising new technical
methods and/or components as an aid to import
substitution.
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Under the first scheme, the Board provides
awards ranging from Rs. 500 to Rs. 25,000, be-
sides gold, silver, bronze shields and certificates
of merit to those whose inventions are accepted to
be serving the purpose in view, It also sanctions
financial grants to the prospective individuals/
organisations for working on useful ideas
Jeading to inventions. Till Aprit 1970, the
Board granted 239 awards totaling Rs. 2.28
lakhs and gave grants to the extent of
Rs. 5.5 lakhs for the development of 309
innovations. The Board's activities under this
scheme have resulted in the total annual
saving of Rs. 6 crores in foreign exchange to
the country.

Under its second scheme, the Board has
advised industrial units to set up technical cells
of their own personnel and to receive sugges-
tions from their workers for new innovations
or impraovements in products, processes, machi-
nery, equipment. etc.  After the Board is satis-
fod with the technical feasibility and commer-
cia] viability of the suggestions forwarded by
industrial units. it provides the requisite financial
assistance for the development of such sugges-
tions. The Board also arranges facilities for
designing, fabrication, testing ete., needed for
the purpose in case the same are not available
with the selected industrial units.

State Invention Advisary Commitiecs

The State Invention Advisory Commitiees
set up in a number of States under chairman-
ship of their respective State Directors of Indus-
tries, also contribute towards the promotion of
technical inventions and innovations in the small
scale sector in particular. Such comnuttees
aiready work in Andhra Pradesh, Goa, Kerala,
Tamil  Nadu, Punjab, Rajasthan, U.P. and
West Bengal.  The Inventions Promotion Board
has decided in onc of its recent meetings to
have small State-level standing committees to
receive applications, process the cases at their
own end and forward them with necessary re-
commendations to it. These committees will
also undertake the programme of disseminat-
ing information and knowledge about the
Board’s activities to all the interested persons in
their respective arcas.
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Technical innovations have been
encourged for promotion of
modernisation of plant and
equipment in all developing

countries at different stages of

their industrial development.

The Board is further considermg, among
other proposals, to utilise the nstitution of
industrial estates for harnessing industrial talent
in the country. These cstates are the concen-
tration of workers, artisans and technicians
who can work on ideas leading to inventions
and innovations. The Beard has already ini-
tiated this work in the Industrial Estate, Okhla,
New Dethi, and has established contacts with
various firms and their personnel with a view to
identifying the areas of promotion of inventions
and the type of assistance they would like to
have from it. The Board proposes to under-
take similar programmes in other industrial
estates as well in cooperation with the State
Directors of Industries.

Low cost automation is a device
accepted for modernisation of

small and medium scale sectors

in both developed and

developing countries.
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Modernisation of small scale
industries in respect of their

plant and equipment and
management, promotion of
technical inventions and innovations
and introduction of low-cost
automation are the important
means accepted for stepping up
productivity in the small

scale industries.

Low-Cost Automation

Low-cost automation is a device accepted for
modernisation  of small and medium scale
sectors in both developed and developing coun-
tries. TIn U.K., it has already been propagat-
ed amongst the small and mediym scale indus-
tries and encouragiag results are reported to
have been achieved in terms of modernisation
of plant and equipment in these industries.
The ECAFE Secretariat has ulso decided to
held roving seminars for imparting training
to the owners and operatives of such of the
small-scale industries  in developing countrics,
in which the techniques of Jow--ost automation
have got potential for modernisation of processes.

Advocates of low-cost automation are con-
vinced that its introduction will not reduce
employment opportunities, particularly if its
application is properly phased and that its
application will prove an effective factor for
accelerating the pace of industrialisation in
the country. Low-cost automation components
are said to be relatively complicated and an
average electrical and  electronic technician
should be able to cope with the installation,
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maintenance and repair of such components in
his charge.

Since the introduction of low-cost automa-
tion presupposes a fuair degree of mechanisa-
tion already existing in the small scale sector,
it will be necessary to phasc out the programme
of low-cost automation in selected industries
only. Small scale industries in India are at
varying levels of mechanisation, Tn a parti-
cular small scale industry, it may be found that
there is a large non-mechanised or un-organi-
sed sector along with the semi-mechanised
sector and also a fairly mechanised sector.
Even in the semi-mechanised and mechanised
sectors there is a large quantum of obsolete
machinery in use. As such, it will be desirable
te make a beginning of this programme with
respect to export-oriented units in small indys-
trics sector, which are by and large supposed to
be fairly mechanised. “Other small scale in-
dustries suitable for introduction of low-cost
automation will be those manufacturing pro-
ducts needing a high dezree of precision such
as electronics, precision instruments, etc.. both
for domestic and export murkes.

Conclusion

Modernisation of small scale industries in
respect of their plant and equipment and mana-
gement, promotion of technical inventions and
Innovations and, lastly, the exploration of
possibiiities for introduction of low-cost auto-
mation are the important means accepted for
stepping up productivity in the small scale
sector.  Since these industries are expecled to
play a prominent role in augmenting the supplies
of consumer goods and preducer goods of
relatively less complex nature during the Fourth
Plan period, their productivity should receive
top-most  priority 1n our planning  efforts.
Moreover, the restoration of buyer’s market
conditions in a number of product fields and
the increasing consumer preferences for quality
products are the important considerations for
formulating and implementing (he productivity
programmes at the industry and the enterprise
levels in the country. YY)



World Economic

and

Social Developments’

In 1969, the world gross domestic product, the tofal outpat of goods and services, was 2.7 times the
level of 1950, World industrial production expanded by 114 per cent over the 1958-1969 peric.d. World
exports in 1970 reached a new all-time high of § 311, 000 million, a 14 per cent increase over 1969,
The world produced 34 par cent less wheat in 1969 than in 1968 although there was an increase in the
population of 2 per cent. By mid 1969, the population of the world was estimated to be 3,56) milli=n
with Asia having 2.009 million persons or more than half of the world total. ‘Lhe annual growt’ rate for
the pericd 1960-1969 was 2.0 per cent, a rate which, if continued, will double tiie world’s  population
by the year 2004, The Soviet Unien continued to be the largest hook publisher in the world.  Almost
half of the 181,280.000 passenzer mofor vehicles on the road were in the United States. In 1969
Sweden had the highest newspaper circulation and the largest number of television receivers per 1,000
inhahitants. Citizens of Ireland consumed the most calories per capita per day—--3,450. The lowest
fizure, 1,720 calories, was recorded for izhabitants of Haiti. These facts are among the major
world wide and regional economic and social trends revealed by the United Nations Statistical Year

Book, 1970.

HE recently-released United Nations Statis-
rical Year Book, 1970, reveals very in-
teresting facts. The Year Book is preparcd by
the UN Statistical Office with the cooperation
of statistical authorities of more than 150 coun-
tries and territories and with the help of UN
specialised agencies and other inter-governmental
bodies.  Statistics are grouped into 27 cate-
gories and provide information in fields such as
population, agriculture, land, industry, mining
and quarrying, world trade, energy, finance,
consumption health, housing, education and,
culture,

Population

The world's population is reported to have
reached 3.561 million by mid-1969. In the
1960 decade, the population of the world in-

*Based on United Nations Statistical Year Book 1970.

creased by 579 million—some 40 million more
persons than the total population of TIndia,
the second lurgest country in the world on the
basis of population. The annual average
growth rate over the period 1960-1969 was 2.0
per cent, a rate which, if continued, will double
the world’s population by the vear 2004,

The distribution of the world’s people and
the annual rates of population increase, accord-
ing to mid-1969 estimates were as given in
the table on the next page.

In 1969, seven countries had populations of
more than 100 million each. These are China
(Mainland): 740 million; India: 337 million;
the Soviet Union: 241 million; United States:
203 million; Indonesia: 116 million; Pakistan:
112 million; and Japan: 102 million.

~ Of the major countries of the world, the
highest average anmnual rates of population



in El Salvador, Nicaragua and Libya, i.ec.,
37 per cent. In the same peried, the Domini-
can Republic and Jordan had rates of 3.6 per
cent per annum. Rates of 3.5 per cent are
shown for Venezuela, Traq, the Philippines
and Mexico. At the other end of the scale,
almost all the countries of Europe show rates
of increase of one per cent or less per annum.
With a one per cent rate of increase, the popu-
lation of a country would double in approxi-
mately 70 years. Rates at or near zero are
reported only for Hungary, German Democratic
Republic, Scotiand and Malta. The rate of
increase shown for the United States is 1.2
per cent per annum.

Indusirial Production

World industrial production, i.c., output
of mining. manufacturing, electricity, gas and
water. expanded by 114 per cent over the 19358-
1969 period. During the same period, the
market economies as a whole expanded their
output by 99 per cent, all developed market
economies by 97 per cent, while all developing
market economies by 120 per cent. The cen-
trally planned economies showed a 157 per
cent growth in their industrial output,

The following table summaries changes in
the shares in world industrial production:
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Population  Percentage  Anmual  Economies and Regions 1958 1963 1969
in millions  of world total rate of
increase
1960-1969 World indusirial production
. — —1otal 100 100 100
-
World 3,561 1009 =D Centrally plann:d cconomies 253 284 307
;L )
Africa 335 9.4 23 Madkereconummies 745 76 693
T i
Northern America 22 - T Developed Market Economivs — 67.1 64.2 617
Latin America 275 L 2.9 Norih America 36.9 14.3 31.8
Asia 21009 S64 2.2 Europe 257 243 223
] 5 2

Europe 458 12.9 09 European Ecopomic
Oceania 19 0.5 2.1 Community 14.1 13.7 12.9
Soviet Union 240 6.8 1.3 Developing Market Economies 7.4 7.4 7.6
Asia 2.8 29 3.0
increase during the period 1963-1969 are found Central and South America 4.1 3.8 3.6

Among the major industrial countries, the
following percentage increases were registered
in the [958-1969 period: Tapan: 372: Soviet
Union: 157; Ttaly: 133; Federal Republic of
Germany: 97; Canada: 95; United States: 85:
France: 76: and United Kingdom: 46.

Labour Productivity

The gains in labowr productiviry for the
1958-1968 period were determined as 48 per
cent for the centrally planned cconomies, 7
per cent for the developed market cconomies
and as 37 per cent for the developing market
economies, taking into consideration the in-
crease in the level of employment of 42 per cent
in centrally planned economies. I8 per cent in
developed market economies and 41 per cent in
developing market economics.

Agriculture

In 1969, the farmers throughout the world
harvested record crops of barley, cotton, maize,
rice, vats and soyabean. New records were also
set in the world output of scme commodities
such as cocoa, coffee, eggs, milk, sugar and
meat, but the production of potatoes. tobacco,
wheat and wool and some other products
dropped below that of earlicr years.
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World wheat production showed a drop
in 1969 to 317,902,000 metric tons from
332,695,000 in 1968 (a decreasc in production
of 4 percent). Among the largest producers
only India, Turkey and Canuda showed
increases in production over the 1968 firgure
(13 per cent, 10 per cent and 5 per cent, respe-
ctively), while the following countries showed
a decline in production: Australia {268
per cent), Soviet Union (14 per cent), United
States (7 per cent), and France (3 per cent).

World agricultural output increased by
15 per cent in total volume from 1963-1969
and by 2 per cent per capita. Although the
total agricultural output rate of increase was
the same as that for 1968, the total per capita,
output was 2 per cent lower than that for 1968.

International Trade

World exports in 1970 reached a new all-
time high of $311,000 million with a 14 per cent
increase over 1969, or the greatest annual
increase during the last 13 years, an increase
matched only by that of 1969. Of this total,
the market economies accounted for $276,000
million, compared with 243,000 million in

1969. The total for the developing countries -

in 1970 was §53.600 miition; for the developed
countries, $223,000 million.

In 1969, exports of all developing countries
were estimated at $49,000 million, of which
45 per cent was shared by Asia; 27 per cent by
Latin America; 23 per cent by Africa; and 5 per
cent by the rest of the developing countries.

The exports of developed countries in 1969
were estimated at $194,000 million, of which
61 per cent was shared by Western Europe:
27 per cent by North America; § per cent by
Japan; and 4 per cent by the rest of the developed
countries.

Energy Production

Energy production in the Yecarbook is
classified by main sources—coal, crude pe-
troleum, and gas among others. All sources
ofenergy ar¢ compared in terms of their

205

equivalent in metric tons of coal. Along with
the increase in industrial activity. the consump-
tion of energy has increased throughout the
world.

The largest part of this increase is due pri-
marily to the growing use of petroleum fuels
and pas. Oil dominated the world energy
balance for the third year, and in 1969, natural
gasmet 20 per cent of the world’s fuel require-
ments. liguid fuels 42 per cent and solid
fucd 36 per cent.

In 1969, the United States consumed 10.8
metric tons of coal equivalent for every citizen,
making it the leading consumer of energy.
Canada was next, burning 8.8 metric fons per
person.  Metric ton usage per person int other
countries included: Czechoslovakia: 6.1
Sweden: 5.8; German Democratic Republic:
57: Belgium: 5.4; Australia: 5.2; United
Kingdom: 5.1; Denmark: 5.1; Federal Republic
of Germany: 4.9; Netherlands: 4.7; Norway: 4.4
Soviet Union: 4.2; and Poland: 4.1. But most
countries still consume considerably less than
the world average of 1.8 metric tons of coal
equivalent per capita.

The developing countries, with a combined
population more than twice as large as that of
the developed countries, consumed only one-
seventh of the total world energy in 1969,

Mining

The 1969 coal production is given as 2,064
million metric tons with reserves of 6,641,460
million metric tons; lignite production 765
million metric tons with reserves of 2,041,405
million metric tons; natural gas 980,000 million
cubic metres with reserves of 37,125,000 million
cubic metres; crude petroleum 2,072 million
metric tons with reserves of 73,062 million
metric tons.

Transport

Motor Vehicles: In 1969 there were 181
million passenger motor vehicles in use in the
world, 11 million more than in 1968 (a 6.5 per
cent increase). Almost half of the passenger
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motor vehicles in the world are inthe United
States, where the number of cars on the roads
has increased by around three million each year
from 1961 to 1969, In 1961 there were 63
million cars in use in the United States and
by 1969 the figure had risen to 87 million.

Railway Traffic: World ratlway  traffic
reached a new high of 4,793 thousand million
net ton-kilometers. Almost half of the freight
traffic (2,366) originated in the Soviet Union.
There has been a steady decline in the railway
traffic possenger-kilometers in the  United
States every year from 1961 to 1969 (32,683
to 19,568 million passenger-kilometers). In
the Soviet Union the trend is the opposite
where passenger-kolometers have  increased
during the same period (176,300 to 261283
million passenger-kilometers).

Merchant Shipping: The world’s merchant
shipping fleets continued to expand and reached
over 227 million gross registered tons in 1960
(an increase of 7 per cent over 1968). Liberia.
Japan and the United Kingdom have the largest
merchant shipping fleets registered (33, 27
and 26 million gross registered tons respectively).

Tourist Travel: Tn 1969, nearly all countries
showed an increase in their tourist trade from
abroad. The following countries reported
the largest number of tourist arrivals in 1969
(in thousands): Canada (including approximately
23,000 thousand short-term visitors from the
United States ) : 36,228; Ttaly: 12,087; Spain:
21,682, United States: 12,347; France: 12,100;
Austria: 7,841: and Federal Republic  of
Germany: 7,022, Decreases were recorded in g
few countries, notably in Czechoslovakia, Iran,
Israel, Jordan, Kuwait, Libya, Nigeria and
Syria.

Civil Aviation: Civil aviation continued its
rapid growth: 349 thousand million passenger-
kilometers were flown in 1969 as well as 9.9
thousand million cargo ton-kilometers and
2.5 thousand million mail ton-kilometers. This
was almost two and one-half times the 1963
level for possenger-kilometers and around three
times the 1963 level for cargo and mail ton-
kilometers.

Steel Prodution and Consumption

In 1969 the United States produced and also
consumed the largest quantity of steel in the
world. 128,151 (excluding steel for castings
made in foundries not producing ingots)
thousand metric tons were produced and 138,680
thousand metric tons were consumed. The
Soviet Union was second, with their production
reported at 110,328 and consumption at 104,921
followed by Japan 82,166 and 61,607 and
Federal Republic of Germany 45,316 and 40,103,

Countries with the highest per capita
consumption  were  Sweden (711 kilogra-
mmes), United States (682  kilogrammes),

Federal Republic of Germany (659), Japan
(603) and Czecholsovakia (594).

Housing

The housing data included in the year book
show that most countries throughout 1he world
have housing problems of one kind or another.
Poor countries are more likely to have an outright
shortage of dwellings with acute overcrowding
in the limited supply available. More prosperous
countries generally have an adequate supply
but very often it includes large propertion of
old housing lacking essential facilities.

In terms of occupancy levels, the Tsle of Man
reports an average of 0.5 persons per room or
exactly two rooms per person. Belgium. the
Channel Islands, England and Wales, Pitcairn
Island and Luxembourg follow with averages of
0.6 persons per room or slightly less than two
rOOMmS per person.

At the other end of the density scale is the
Central African Republic with a ratio of 3.4 per-
sons per room, followed by Pakistan and Sikkim
each with an average of 3.1.  Overcrowding also
appears to be a serious problem in parts of the
Caribbean where Dominica, Grenada, St.
Lucia and St. Vincent all report more than 50
per cent of their dwellings occupied at levels of
three or more persons per room. In Mexico,
Nicaragua and Paraguay, overcrowded con.
ditions are also reported.

In dwelling construction, the Soviet Union led
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all other countries by a comfortable margin
with an output in 1969 of 2,231,000. The
United States ranked second with a million and a
half followed by Japan with 1,346,612. Un-
fortunately, countries with the highest rate of
population growth and the worst housing condi-
tions, in other words, those with the greatest
need for an accelerated output of new dwellings,
are generally those reporting the lowest con-
struction levels.

Book Production

Tn 1969 the Soviet Union continued to be the
largest book publisher in the world, with 74,611
titles. The United States was second with 62,083
titles, followed by the Federal Republic of Ger-
many 33,434, United Kingdom 32,321 and Japan
31,009,
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Daily Newspapers

In 1969, the highest newspaper circulation
per 1,000 inhabitants was reported by Sweden
(528 copics), the second highest was Japan
(503), followed by United Kingdom (488) and
Hong Kong (485).

Cinemas

During 1969 more people attended cinemas
in the Soviet Union than in any other country
in the world (4,655.9 million) the next highest
attendance was reported by China (Mainland)
(1960: 4,000.0), India (2,190.0) and the United
States (1967: 1,300.0). The highest per inhabi-
1ant attendance was reported by China (Taiwan)
(1967: 66). followed by Macau (1965: 30),
Brunei (1967: 21). Hong Kong (21), Soviet Union
(19) and United Arab Republic (1968: 19).

Old Pathologist’s Advice to the Young Pathologist
“You're young’ Pearson said, ‘You're full of spice and vinegar—that's good. You know

your stuff too.

Take my advice and try to keep it that way.
He waved towards the desk he had first vacated.
the phone will ring, and it'li be the administrator, talking about budgets.
and you'll have to smooth that out. And the

about it.

one of the lab staff will want to quit;

doctors will come in, and they’ll want this bit of information and that’.
‘Then you'll get the salesman—the man with the unbreakable test tube
And when you're through seeing him there’ll be

smiled thinly.
and the burner that never goes out.

You're up to date—You know things that | never did, never will now,

It'll be tough to do : make no mistakes
“You'll sit in that chair and
Next minute

The old man

another and another and another until at the end of the day you'll wonder what happened
to it and what you've accomplished, what you've achieved.

Pearson stopped and Coleman waited.
was reliving a part of his own past.

He sensed that in his words the old pathologist
He went on “That’s the way the next day can go,

and the next and the one after that until you find a year has slipped by and another and

another.

about the new things in medicine—because you can’'t take time to go out yourself.

And while you're doing all this you'll send other people on courses to hear

And

you'll quit investigation and research: and because you work so hard, you'll be tired at
night, and you won't feel like reading text books. And then suddenly, one day, you'll

find everything you knew is out of date.
Emotion-charged, the voice faltered.

That's when it's too late to change.”
Pearson put a hand on Coleman‘s arm. He said

imploringly. Listen to an old man who's been through it all, who made the mistake of

falling behind. Don‘t let it happen to you |

Lock yourself in a cupboard if you have to ; Get away from the phone and the files and

paper,

and read and learn and listen and keep up to date.

They can naever touch you,

never say “He’s finished, all washed out; he belongs to yesterday’’, because you'll know

as much as they do—and more.

Because you'll have experience to go with it..........

The voice trailed off and Pearson turned away.
—From The Novsl “Final Diagnoesis® by Arthur Hailey



Appropriate Technology
for
Increased Productivity

Dr Ram K Vepa*

Developing countries in Afro-Asian region are faced with the urgent problem of providing in-
creasing job epportunities, According to ILO estimates, more than 220 million people will seek jobs in
developing countries in the seventies of which only 20 million are likely to be absorbed in the orzanised
factory sector. In order to meet this situation, an important factor will be the type of technology to

be adopted for industrial development in these countrigs,

The requirement in most of the Afro-Acian

countries is for a low-cost, low-volume technology. A tochnology which is not tco capital-intensive and
is economically efficicnt has to be devised and adopted. Particularly for develsping rural economies,

the concept of appropriate technology
industrialisation,

ONE of the biggest problems facing the de-

veloping countries in the Afro-Asian region
is the pace of economic developmient in the
entire region which has been somewhat tardy.
Even more than the actual growth rate, the
pattern of development is of special im-
portance particularly in view of the urgent need
to provide increased job opportunities in these
countires. It has been estimated by the Inter-
national Labour Office that in the seventies
more than 220 million people will enter the
labour force in the developing countries, of
whom barely 20 million are likely to be absorbed
in the organised factory sector, It is, therefore,
specially important that schemes should be
devised to provide gainful cmployment for the
lamaining 200 million people, who will be
rergely located in the rural and semi-urban arcas.

An important and relevant point in this
connection is the type of technology to ba adop-

*Director, Agﬁropriate Technology Cell.

Ministry of
Industrizl Development, New Delhi.

has to be given recognition in any

scheme of rural

ted for industrial development in these countrics.
All too often, in the past, technology for both
the large aind small industry has becn adopted
from that practised in the Wost. Such tech-
nology, however, has been developed on com-
pletely different assumptions  where ecapital
is available in abundarnce end labour is scarce.
Further, most of these countries have attained
the stage of mass-consumption and hence the
magnitude of the domestic markets themselves
is quite large. The affluent socicties in these
countries can, therefore, sustain a type of
technology which is capitai-intensive and geared
to meet the consumption needs of the people
of these countries.

In the Afro-Asian countries. however,

completely different conditions exist, These
may be broadly listed as follows:
Firstly, capital for industrial purposes

is extremely scarce.

Even though the improved
agricultural practices

are generiating new  sur-
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pluses in the agricultural sector, the bulk of
this amount is being diverted to unporductive
expenditure such as on jewellery or houses.
Demand for consumer articles, however, Is
rising at a fast pace and it is estimated that in
India alone during the Fourth Plan period the
‘Green Revolution’ would be responsible for
additional incomes of the order of Rs. 20,000
million (§2.7 billion) much of which will be
generated in the rural areas. This disparity
between increased consumption and insufficiency
of material goods is likely to produce a sense
of frustration amongst the rural population
and, in many cases, acts as a trigger for the
migration to metropolitan areas leading to the
creation of slums and other social evils in
such areas.

Secondly, in most of the Alro-Asian
countries the managerial skills available for
operation of industrial enterprises are compara-
tively limited. Although there are some vari-
ations in this regard between countrigs such
as Korea, Taiwan, India, Hong Kong and
Singapore, it can be said that in most of the
Afro-Asian countries, the skills available are
not adequate for sustaining a complex industrizl
economy. Even in the technological field,
the design capabilities are limited to compara-
tively fewer people who are thus in great demand,
both in their own countries and abroad.

Thiedly, the single biggest problem, as has
been mentioned above. which most of  the
countries of the region face is the necd to pro-
vide employment opportunities to lurge masses
of people. Although population  contrel
programmes are increasingly being adopted
in most of thesc countrics, the success of the
health programmes, Is generating, in the short
run, what has been cafled a ‘population ex-
plosion, which will bring in a large rumber of
persons into the labour force in these countries,
As has been stated earlier, barely 10%, of these
new entrants can be provided with occupations
in the large-scale scctor and there is need for
undertaking activitics which are labour-inten-
sive so as to provide meaningful employment
which will ensure reasonable income to the
new labour.
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The requirment in most of the
Afro-Asian couniries is for
a low-cost, low-volume

technology.

Fourthly, in most of these countries, there
are a considerable number of persons who are
engaged in traditional occupations which, for
generations, have provided the infrastructure
for the rural economy. These again can be
divided into two categories: thase who may be
termed as rural artisans such as carpenter,
blacksmith, potter, etc. and those who have
developed traditional skills such as weavers,
handicrafts workers, etc. These occupations
provide employment and livelihood to a con-
siderable nmumber of people; in India alone,
it is estimated that as many as 50 nullions are
dependent, either directly or indirectly, on
such occupations. With increasing competition
from the mass production industry, the ability
of such persons to earn a living wage in  the
traditional occupations is becoming progres-
sively less. The dispossessed artisans and
craftsmen tend to become an increased burden
on community unless suitable steps are taken
to adopt revitalised technologies which would

make their occupations economically more
viable.
Fifthiy, a considerable amount of raw

materials are available in all the Afro-Asian
countries which, however, arc under-utilised
from an industrial point of view. This is
because western scientists  are  unfamiliar
witl such matterials and cven indigenous scien-
tists are far too western-oriented to pay much
attention to them. It is, bowever, being re-
cognised that any scheme for the industrial
growth of the rural areas must be based on full
sconomic utilisation of such materials which
would assure a better return to the producer
as well as provide employment to large number
of people.



Betterment of Results:
A Challenge to Management

Jyotirmoy Banerjee*

The results of the past assume the form of a challenge for the future. The advancement of
science and technology has brought about a renaissance in the way of life of the pecple, particularly
in the later half of this century, Management Science has emerged out of the requirement of the
progressive society to foster systematic and planned development of industries and to satisfy the in-
creasing needs of the growing population. It is entrusted with the responsibility of making the resources
productive and is being so utilized as to encompass every sub-system within the framework of an or-

anisation,

Complexities arising out of business expansion, increasing diversity of objectives,

stochastic character of demands and the intricacies inherent in the application of latest manage-
ment skills, are enly a few chatlenges placed before the management desk. This paper secks to
present the different approaches with a view to solving such complex problems in the dynamic
situations faced by management today for a better world tomorrow.,

THE growing complexitics and proliferation of

operations in an industrial enterprise
have burdened the management so heavily that
soimetimes it becomes difficult to find 2 true
index of the results achieved. The many-faceted
management pyramid is so interwoven that a
single criterion is hard to rely upon; the manage-
ment have, thercfore, to depend on the probabi-
listic optimal solution under the dynamic situa-
tions.

Even today, results are defined in tangible
forms, and guidelines are framed as regards the
number, reasonability, adaptability, fairness and
variations with time.! These are either related to
the effects on sales volume or revenue; savings in
resources or on profits; time and cost of feasible
solution; customer satisfaction; or to information
output.* Such criteria are linked with one or
more of the corporate objectives of the compaay,
like profitability, market position, product
leadership, productivity, balance of short and

*I'rofessor of Mechanical Engincering, Regional Tin-
g neering Cullege, Rourkela.

long-range _goals, personnel - development,
employee attitude and public responsibility.

A universally acceptable criterion is the
customer satisfaction reflected in continuing and
growing sales at profit to the producers, Some
variations in this approach have of late been
observed. Likert® introduced the concept of
Intervening variables, and considered the atti-
tude, perspective and morale of the employees as
equally important factors in management,
Drucker.* on the other hand, has placed the
organised economic performance as the primary
criterion of test for every effective decision and
action at all levels.

The present-day criterion of value requires
consideration of many factors both tangible and
intangible, so that the problem is viewed as an
integrated whole. The multi-disciplinary ap-
proach has to be sought to (rame constructive
programmes for problem-solving, decision-
making, feed-back and control functions. A
basic analysis of the process of management it-
sell would reveal the determining factors.
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The Management Process

The anatomy of management is compared to
the triangular framework of a bicycle which is
made up of organisation, human relations and
communications; with technical knowledge and
skill as its power wheel and the administrative
<kill as the front or guidewheel. The manage-
ment process is, on the other hand, said to be a
combined pattern of mental action and human
behaviour. The process is dynamic in the form
of a rising spiral so that the completion of one
cycle of activity marks the beginning of a new
one in a higher plane. One such cycle of acti-
vity is depicted in the above figure.

The management function 1s centred round

mmwm"!
VEDUCATION

.

different activities which are being constantly
improved by company objectives and policy
decisions. For a particular plane of operating
systems, the results are evaluated, likely areas of
improvement identified and through the different
techniques and information available. a new
decision is taken in order to raise the sysicm to a
higher level of performance.  This is the usual
method followed for betterment of results
through increasing development of factual and
unbiased solutions based on evaluation, under-
standing and manipulation of sub-systems.

The other two trends relate to a diagnosis of
the basic problems and design improvements or
innovations in the man-machine system, andto a
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gap’ between the scientific discovery and its
utilization in industry has been narrowed down
considerably. R & D programmes can help the
present product lines in their cost reduction,
quality mprovement and product diversifica-
tion, or in the development of new product lines
and market, in the long-range planning for
major process breakthrough, or in providing
technical service to sales or manufacturing by
recurrent feedback of information for corrective
action. The ‘index of return’, however, cannot
be fully evaluated as the R & D activities are
indirectly and distantly related to profits. At-
tempts have been made to judge the effectiveness
through increased sales volume, new products
demand, cost reduction of product line or in-
creased return due to investment on R & D,
A survey by the National Science Foundation
indicates that the percentage return on such
investments is maximum in case of aircraft and
electrical industries and minimum in food and
primary metal incustries.

Since World War II, the impact of operations
rescarch on every sphere of management acti-
vity is overwhelming. A host of such techni-
ques have been developed and utilised!s, of
which meation may be made of the simulation
technique!®. The symbolic systems simulation
used for research on management control
systenmis assumes three sub-systems or ‘black
boxes’ within the large black box, namely the
control, operations and environment!”. The
interrelations of these sub-systems can be simy-
lated by the rundom process generator in a
computer and the results predicted long before
simtlar problems arise on the business arena.

Conclusion

The present knowledge and applied skills
can be said to be only wayside stations on our
path towards a better world. The complex
managemeat function still requires some impres-
sive talents that make things work. Those who
produce results are never questioned but those
who donot, are never given an opportunity to
explain.  The boundary of uncertainty is still
obscure and in spite of all the newly developed
techniques it remains an eternal challenge to
the management as to where resuits can be tamed
through a set pattern of actions.

t
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BETTERMENT OF RESULTS
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Inventory Control

MC Bhandari®

Taventory control is one of the most fruitful exercises a firm, specially an industrial concern, can

have.

In view of the shortage of funds from which many of the Indian undertakings sulfer, it is per-

haps of even greater importance in India to adopt a well-thonght inventory contrel, for the cost of funds
locked up in unnecessary inventories or inventories which are not likely to be used for some time is not

the interest payable but the opportunities foregone.

Conceptually funds released from inventories

may lead to a better debt-equity ratio which may enable the company to enjoy better and easier terms

in the capital market. The improvement in this
term loans or, better still, by undertaking profita

profits and fhus building up better equity hase.

ratio may come about directly by paying off long-
ble activities which are starved of funds, earning
This incidentally is likely fo lead to higher prices

for the company’s shares in the market even without the company paying any additional dividend—

through higher earnings per share,

investors being satisfied with lower yield and an expectation

about bonus shares. One must not thercfore think of the cost of carrving inventories only in terms

of the interest payable.

N the developed countries where competition
is stiff and margins low, any savingin costs
or interest payment is welcome by itself. This
is reflected by the anxiety of companies in these
countries to husband cash and bank balances,
cut down all delays between the time a custo-
mer sends his remittance and the time it is credi-
ted to the company's account, Inventory control
remains, of course, a vital field for manage-
ment’s attention.

At the outset, however, it must be understood
that inventory control can function properly
only as an integrated part of the sales and pro-
duction policies, both of which must themselves
be fully coordinated in respect of the product to
be produced and sold, the conditions attending
production and those affecting sales. It does not
take much time to come to the conclusion that
greaterthe degree of simplification and standar-
disation, shorter will be the production run and
lower will be the inventory of work in progress.
But what the Sales Manager may have to say
about simplification and standardisation must

“* President, Institute of Charter<d Accountants of Indi,
Nuew Delhi,

also be kept in mind. When Ford continued to
resist the demand for changeinthe famous Model
T, even after the Americans began to want some-
thing new and different in the line of cars, inven-
tories of Model T. piled up. The Ford Motor
Company could ultimately survive only when,
along with other things, the market was paid
adequate attention. The point that is being
emphasised is that neither sales policy nor pro-
duction policy can be thought ol in isolation and
certainly not inventory policy.

What is Inventory Contro ?

Behind the guestion of “Why are we always
out of stock?” lies the dilemma of “attempting
simultaneously (1) to mect the ever-increasing
demands for improved customer service, (2)
to maintain stable preoduction operations, and
(3) to keep the investment in inventories at a
reasonuble level”.**

Inventory control means maintenance of
stocks of finished goods and raw matcrials at

*» Principies of Inventory Management by  Arthur
Snyder . 70 of Foundation for Finarcial Management
by Jamus Van Horne.
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Inventory Control can function
only as an integrated part of

the sales and production policies.

such levels as will yield the best advantage for the
firm in respect of production costs, sales and
profit and cost of carrying inventories. Large
stocks entail costs in respect of interest, obsoles-
cence, godown reats, ctc., but low stocks have
the risk of interrupted production or lost sales,
The costs of carrying larae stocks and the risks
of carrying low stocks have to be balanced,

Inventories chiefly consist of raw materials,
work in process and finished goods., We shall
consider thesc scparately.

Raw Materials and Stores

The chief consideration is that there should
be no interruption of output without locking up
too much capital, considering the conditions of
supply of the materials. Also, the price move-
meats have to be considered. If price is expected
to rise substantially, comparatively large stocks
will be maintained; the price advantage will
offset extra costs in the form of interest or
storage costs. If there is likelihood of difficulty
in getting supplies, stocks wiil be built up in
advance.

The working of the control in respect of raw
materials and stores involves consideration of:

(i) what to control;
(ii} when to buy; and
(iii) how much to buy,

Management should try to conserve its own
time by selecting items which need a full system
of control on the basis of ABC classification,
which is now too well known to bear repetition,
The only point that needs to be made is that
classification should not be made merely on the
basis of the investment involved but also on the

INVENTORY CONTROL

basis of its cssentiality for completing  the
production cycle. 1n one case, a snall import-
ed part, not costing much, made all the difference
to the saleability abroad of the product almost
wholly indigenous and its price. Tt is therefore
important for the management to pay attention
to such a part.

When to buy or the reorder point may be
determined on the basis ol'theestimated fead time
and the likely consumption during that period.
Snyder, in the article mentioned previously, has
given a mathematical formula for calculating the
reerder point as follows -

OP=S (P-L)+FX+/SQ (P-L)
where  OP=:reorder point

S=usage per month

L=lead time in months

Q=units required for each requisition

F=stock out acceptance factor

P=-production or procurement cycle
in months

(The stock out acceptance factor means the
limit upto which the firm is prepared to have the
risk of having no stocks. If 10% stockouts are
acceptable the factor will be 0.10).

There is need to fix an upper limit or maxi-
mum stock in respect of all costly items so that
investment in inventorics of such items is kept
under check.

The factors determining the maximum level
of stocks of raw materials to be maintained will
be the following:

(i) The requirement of materials in a month
considering the production budget.

(ii) The conditions that govern the supply
of materials—whether they arc available
throughout the year or only seasonally,

(iii) The movement of prices of materials
from one period to another.

(iv) The amount of funds that can be spared
for stocks of raw materials,

(v} Storage capacity that is availatle.
(vi) The economic order quantity,
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(vi1) The interest that will have to be paid
and other storage expenses that have to
be incurred on maintaining stocks.

The question of how much to buy or the
economic order quantity (EOQ) is usually decid-
ed by the formula

EOQ= \/ 2 %Q.,

where C—the consumption, in units, for the
period concerned

O=—cost in rupees, of placing one
order, and receiving the goods; and

T1—cost in rupees, of carrving one
unit in stock for the period. It in-
cludes storage costs, the interest on
the price paid for the unit and the
possible deterioration in quality.

This formula makes one point clear. Should
annual consumption double, the quantity to be
ordered will not be doubled; the increase should
be only the square root of the increase in
consumiption.

The limitation of working according to the
above-mentioned formula will be immediately
clear specially in India where 17 in_any case
goes on changing continuously since it depends
on the price of the materials purchased. The
top management can keep itself informed of the
broad situation through the use of accounting
ratios.

stock on hand

average monthly consumption

will indicate in months the period for which the
stock on hand will last. Comparison with the
lead time will indicate whether there is over or
under stocking. The ratio is better worked out
separately for raw matcrials and each item of the
chief stores and for other stores in general. Of
course, in addition, action is necessary to keep
track of slow-moving and obsolete items so that
action is taken to dispose ofl the excess stock
quickly.

The ratio:

Work in Progress

Work in process (or progress) is something
which may not casily lend itself to any formulae.
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There is need to fix an
upper limit for stocks in respect

of all costly items so that
investment in inventories of such
items is kept under check.

It is a necessity in all industrial concerns—the
amount of the work in process depends on the
length of the production cycle and there is always
a certain level below which it cannot fall. But it
would be surprising to most people if the zctual
work in process were to be compared with the
permissible or unavoidable level. The industrial
engineers <hould fix the number of hours work
should remain at each machine or what may be
termed as ‘opcration centre’. Top management
should calculate ome simple ratio for each
“operation centre’” or for each department, i.e.

Time (in hours) work actually remained atthecentre

Permissible or unavoidable time (in hours).

It will be a well-run concern where the ratio
is not substantially above 1. A ratio of more
than 1 will indicate that work is not being
expedited enough.

Some of the common reasons for an undue
increase in the volume of work are the following:

(i) Non-availability of some essential part,
gven though it is not costly;

(ii) Tmperfect production planning;

(iii) Frequent interruption of the production
process to complete some ‘“‘urgent”
work: and

(iv) Production of some part which is better
bought from outside, considering the
tachnical skills involved, etc.

There is no doubt that proper production
planning, complete with the exact line for finish-
ing cach stage of work, allowing production to
commence only at the right time and not eatlier,
will keep the work in progress at a reasonable
level.
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Proper production planning,
complete with the exact time
for finishing each stage of work,
will keep the work in

progress at a reasonable level.

In addition, management must pay atten-
tion to any possible simplification, standardisa-
tion and substitution. All these speed the pro-
duction process and reduce the volume of work
in process, in addition to bringing down costs.

Finished Goods

The size of inventory of finished goods
should be such as will balance:

(i) the advantage to be obtained by
maintaining large inventory in the form
of profit gained on sales that would
have been otherwise lost as alse the
advantage in the form of lower cost
of production because of long uninter-
rupted production runs; and

(i) the costs of carrying inventory in the
form of godown rent, interest on invest-
ment in the inventory, deterioration in
quality, etc.

The optimum size of inventory will naturally
differ from concern to concern but the follow-
ing may be listed as the chief factors that should
be considered:-

(1y The regularity of demand and the case
with which it can be forecast: the possi-
bility of orders that must be complied
with promptly,

(iiy The character of production: in case
of scasonal production or demand larpe
inventories must be carried necessarily.

INVENTORY CONTROL

(it} The character of products and availability
of proper storage space: goods that do
not kecp for long cannot be stored in
large quantities,

(iv) Possibilities of Starage in future: in such a
case large inventory is likely to be built
up.

(v) Possibility of a price rise: in this case also
large inventory is likely to be carried.

(Vi) The nature of goods: goods which are
likely to go out of fashion should not be
kept in large quantties.

{vii) Cost of retooling ete.. if production is
undertaken in batches: if this cost is
high. it may be desirable to carry rather
large stocks since that will reduce the
number of items retooling is required.
The optimum size of a batch can be
determined by the same formula as for
EOQ if instead of thecost of placing one
order, cost of retooling is substituted:
ifhis will obviously affect inventory
evels.

From the above factors, it can be seen
that some factors are inconsistent with the
others and, thercfore, the imentory policy must
establish a desirable balance between them. One
of the questions to be decided is whether f inished
goods inventories are to be allowed to fluctuate,
keeping production at a stable level. or whether
it is to be the other way round.

An over-allcheck is provided by theinventory
turnover ratio worked out as cost of sales divided
by average inventory carried. Any reduction
in the ratio should be Investigated.

Complicating Factors

In India, there are quite a few factors which
may not allow a concern to follow a rational
Inventory policy. These are the following:

() Rising Prices: 1f a rise in price is expect-
ed, it is obviously desirable to build up stocks
of raw matertals and to have farge stocks of
finished goods—-it pays to borrow money from
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the bank but postpone sale of the goods as
much as possible. This really makes a nonsense
of the formulae given above.

(i) Shortages: In a period of shortages,
those who have stocks benefit immensely.
Those whose scruples are not too many try to
create a condition of shortage in order to force
up prices, since the gain in that manner will be
great. Also, when shortages develop, people
try to acquire even more stocks than
they need, thus making the shortage even more
acute. This is very harmful to the country since
that means idle capacity in case of those that
have not and idle funds in the case of those that
have.

(iif) Liceneing: When something is avail-
able only against a quota or a licence, people
acquire whatever they can and this may lead to
a situation of artificial shortage.

The three factors given above are beyond the
control of an individual firm ; only Governmental
action can solve the problem, But if the psy-
chology of shortages disappears, prices also
may come under control and with stability of
prices the most important incentive for having
cxeessive stocks will disappear. Government
policies are, therefore, a vital factor in respect of
inventory control.

A Check List for Inventory Control

An answer to the questions mentioned below
may keep the management’s attention focussed
on the question of inventories:

1. Has inventory usage been determined,
and have the items been classified as
fast-moving, slow-moving and obsolete ?

10.

il.
12.

Management must pay attention
to any possible simplification,
standardisation and substitution.

Have obsolete or excess stocks been
disposed off?

Have rcorder points and economic
order quantites been established?

Is production planning in force? Are
production plans issued regularly?

Is there a schedule covering all machine
groups?

Is performance factor (or efficiency
level) determined regularly?

Are progress meetings conducted at
regular intervals ?

Are status reports timely and effective ?

Ts the time-lag between the receipt of
customers’ orders and despatch of goods
reasonable ?

Are stockout costs calculated regularly?
Could the stockouts be avoided ? What
would have been the cost of avoiding
the stockout costs?

Ts the inventory turnover ratio goingup?
What would have happened if inven-

tories of raw materials and finished
goods were lower by 1057 20%,?

Braving obstacles and hardships is nobler than retreat to tranquility. The butterfly
that hovers arouud the lamy until it dies is more admirable than the mole that lives

in the dark tunmel,

—Kahlil Gibran



Tested Techniques
of

Cutting Costs

Brigadier SC Bhattacharya*

How a defence industry engaged in jobbing type of manufacturing could suceessfully  initiate
many cost control techniques, is cleborated in this article.  Among the technigues that were adupted  in
reducing costs were: information nctwork within the managerial staff, ABC analysis and visual

indexing, better utilisation of machinery, defect analysis in preventive maintenance, val

waste reduction,

ae analysis z2nd

1t was possible for the defence factory to reduce costs through a systematic pro-

gramme covering all the manufactaring processes and the preventive maintenance system.

PHRA Behn said, ““Money speaks sense in a

langnage all nations understand.”™ Engineers
and technelogists of the industrially-advanced
nations have placed greatest emphasis on cost
effectiveness for maximising profit. Industry
must make profit to augment industrial and
Nationa! economy and render service to the
society. When Mr J. R. D. Tata asked a
Minister in Singapore, **“What restrictions do you
imposeonanindustry ?”, promptly came the reply
“only restriction is that you must make profit”.

A Defence industry engaged in jobbing type
of manufacture successfuly initiated many cost
control techniques as management tools, a few of
which are enumerated in this article.

Information System

An information network within the mana-
gerial staff and even the operative is an essential
pre-requisite of all cost control measures. The
best way to judge performance at any level is
by comparative assessment of related facts and
figures which must speak for itself. These ratios
need to be flexible, workable and measurable.

*H.Q. Direciorate Geners! of Border Roads, New Delhi.

Above all, they must lead to corrective action.
To put it in the words of a top executive, *'1 can
only say two things; one is that the figures that
g0 up to you must be submitted in a form that
means something to vou. If rows of beans imean
more to you than statistics, get beans. 1 wou'd
also say that figures or graphs or whatever you
demand, must be prepared from the instruments
in current use. These figures cannot, of course,
tell you everything. They are like the chart
hanging behind a patient’s bed in a hospital.
They give a clue to his condition but they do
not diagnose the cause.”

The Defence industry in view adopted many
“output” to “input” ratics as cost measuring
parameters because ratios are the best means to
assess cost effectiveness. By synthetic and
analytical estimating, processing data, standard
times and standard units. basic parameters were
evolved.  Some of the ratios introduced,

particularly those of dircct costs, are mentioned
below:

(a) Direct labour expenses
Standard labour expenses
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(b) Wages of all types
Cost of goods produced

{¢) Value of finished products
Rated capacity in labour-hours

(d) Total manufacturing cost
Cost of manhours employed

Inventory consumed not only substantialman-
power but also considerable capital. Tendency
of overstocking resulting from a fear of scarcity
was curbed by closely watching inventory ratios
such as:

(a)} Cost of raw materials used
Cost of Taw materials in stock

(b) Cost of raw materials used
Cost of manhours utilised
(c) Cost of raw materials used

Total manufacturing and repair cost

{d) Scrap cost
Cost of output

Gains From A-B-C  Analysis
Indexing

and Visual

In indusiries, vast capital is ‘stored” in the
bing, much of which, if analysed periodically,
say 6 months, will reveal the state of inventory
management. Categorised as A-B-C-D, the
periodical analysis revealed cost status of
all serials, frequency of consumption and
total inventory cost and also surplus items
which were denoted by ‘D’ i.e. for disposal
The first two analyses made over a period
of one year showed that 5% items costing
Rs. 35,000 were ‘D" items, 309 items valued at
Rs. 170,500 were slow-moving (Category ‘C’) L.e.
items which had only | or 2 issues during 2
years. ‘D’ items were prompily disposed off and
‘¢ items were ruthlessly eliminated, even at the
risk of shortage up to a point. However, critical
spares, though costly, were retained. The other
gains derived from A-B-C analysis were fixa-
tion of safety stocks, recorder point and ccono-
mic order quantity.

Visual indexing through binning tcchniques
such as 2 bins or 3 bins system with indication
of cost and stock status at cach bin and visual
cards kept in cabinets with coloured sianals to
indicate status such as A-B-C-D, V-E-D and
F-IN-S notations also simplified materials mana-
gement. 2-bins or 3-bins for fust moving items
helped in resorting to timely action to refill bins.
Laying of stores category-wise and size-wise assi-
sted in selection of alternatives without reference
to documents. Such visual indexing systems-
through card index cabinets, card notations at
bin and size-wise binning enabled to Linut stores
to actual requirement, select alternatives. readily
focussed management attention and installed
dynamic control.

Another important element of cost control in
stores section was reduction of secrials. For
example, there were a large number of abrasive
wheels of various dimensions, grades and makes.
By a survey and technical discretion, it resulted in
a redaction of 259 serials and considerable
rationalisation. Such rationalisatton-survey on
welding rods, hand tools, iron mongery, wires and
cables, lubricants, rivets, cutting tools and riany
other expendible stores brought about consider-
able economy, ease in provisioning and account-
ing and saving in storage space.

Economics of Machinery Management

In a factory, more than 50 % capital may be
utilised on machinery. It is a pity that utili-
sation of machinery in industries vary from
309 to 60% with, of course, exceptions. The
main reason for low utilisation is attributable to
lack of balance between economic and technolo-
gical factors both of which should be weighed up
before arriving at a decision about machinery
system for the products, For example, in one
factory. a highly sophisticated electronically-
controlled machine costing over Rs. 4 lakhs was
installed but remained idle for want of adequate
load. In another factory, Rs. 20 lakhs were
invested on a forge shop whereas local forge
shops had enough spare capacity to meet the
factory’s requirements.

The niost important element considered on
machine economics was return from the machine.
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In purchasing a machine, the management used
to consider the capital invested and the recurring
and non-recurring expenses such as:

Non-recurring expenses Recurring expenses:

Machine and its accesso-

: Operator and maint-
ries

enance crew

Associated equipments  Spares, lubricants
water etc.

Land and buildings Power supply

Installation Inspection

Power, water and plum- Insurance

bing

Air-conditioning Depreciation

It was found that a machine costing Rs. 1 lakh
or so should at least fetch Rs. 50,000 a year,

After having examined the economics,
management had to decide whether to purchase a
machine or to make use of the market facilities.
This decision was also dictated by the critical
nature of the product for which one would not
like to depend on other agencies. Decision
to buy a machine was not viewed as an isolated
purchase. A machine by itself may not be of
any use. It must fit into a family of machines.
Like human family, machine family has its
characteristics like ‘talent’, speed, accuracy,
reliability, versatility, and maintainability, It s
no use buying an automatic machine where its
speed and accuracy are no match to the others.
In the country’s struggle to acquire capital
and foreign exchange for industry, planning and
selection of machine should assume great import-
ance. Economics in machinery management
was given right emphasis it deserved and al]
purchases of new machines were subjected to
scrutiny of economics and technical factors.

Defect Analysis in Preventing Maintenance

Breakdown of machines at a critical point of
preduction and lack of vital spares are the two
worst ills of industry both of which can be con-
trolled by introducing defect analysis in preventive
maintenance system. The aim of defect analysis
was to forecast likely breakdown of a machine.
It enabled the Plant Engineer to take advance
provisioning of spares, focus attention to a

CUTTING COSTS

sensitive part, and undertake corrective action
before occurrence of defects on the basis of
forecast,

The data on defects were laboriously plotted
on visual index card. For this purpose, two
forms were taken into use—one for defect-wise
analysis and the other for machine-wise defect
analysis. The Jatter was also intended to assess
utility and economics of a machine and take
deciston for its discarding if found uneconomical.
For example, if the coolant pump in a lathe
got defective at 1,000, 2,500 and 3,200 machine
hours, one could predict that this coolant pump
might become defective at 4,300 machine-hours.
This is illustrated below from actual entries in
the form—

Defect Defect Machire hours at which fuiled
Code
Coolant Pump A-2 1000 2000 3000 4000 5000

- - . +

On this assessment, the Defect Analysis Cell
sent a slip to the Repairs Section and Stores
Section indicating to them the pattern of defects.
The Repairs Section kept a watch on the coalant
pump; the Stores Section provided for replace-
ment. This system fitted into a well-integrated
Preventive Maintenance System in the factory.
Needless to say that the feed-back system, re-
cording of data and analysis of defects have been
the main activities in the svstem. By holding
the two types of Defect Analysis Cards in a
Cabinet and suitable signalling, the system
worked very well. The economy achieved in
the Defence factory by Preventive Maintenance
System has been 10 to 30% of the total cost of
plant maintenance.

Cost Reduction Through Value Analysis

Value analysis is also an effective cost re-
duction tool. It starts with an enquiry into the
functional utility of an item, e.g., accessories of
machines, cutting tools, hand tools, machine
spares, materials, lubricant, etc., and then pro-
ceeds to measure its value or intrinsic worth in
terms of the function to be performed. The next
step is to investigate how the value can be im-
proved either by obtaining better performance or
by reducing cost or both. It is concerned with
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the scrutiny of design, function and cost of any
product, any stores item, any material or any
services with the object of reducing costs. It
requires a complete ‘new look’ into the product
or process by somebody who is prepared to ask
questions when it comes to the simplest state-
ment made. Based on these themes, each product
and cost-centres was subjected to scrutiny from
which significant reduction in cost was effected.

A typical cost reduction study undertaken
on preventive maintenance revealed that cost of

maintenance to machines widely varied between

the two shops. After value analysis, the wide gap
between these two shops was reduced from 42 to
35 and 77 to 44 by standardising Iubricants, tools
and maintenance schedules as shown below:

Shops No of Av. retal Av, cost of B4-C After
machi- basic pay expendahle valie
nes  of workers stores per ana-

per month month bysis
A B C

Machine &

Fitting 163  Rs 2636 Rs4072 Rs 6708 42 35

shops

Blacksmith 83 Rs 2536  Rs 4007  Rs 6541 77 44

Waste Reduction

I both repairs and manufacturing activities,
waste reduction will lead to vast economy. The
waste consciousness should permeate throughout
the Organisation. A well-coordinated plan, prac-
tices and communication system are essential for
waste reduction.

Before introduction of Cost Control Pro-
gramme, in the Defence factory, raw materials
accounted for nearly 50% of the total cost of
manufacture and repairs. Waste due to scrap,
defective protesses and dimensional inaccuracy
was effectively reduced. Waste of materials was
attributed to many causes like wrong estimation,
incorrect process, wrong sequence of processes,
poor design, lack of skill. lack of knowledge,
wrong choice of machine, bad design or use of
tools, inadequate maintenance of machines,
wrong communication, lack of adequate plan-
ning and poor lay-out,

Waste was largely controlled from initial
stages of planning, viz. methodising, tooling and
estimation. The economic batch and optimum
materials required for the batch were determined
with due regard to availability of manufacturing
facilities in the shops and the following pro-
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duction control data were specified:—

{a) Actual weight of the component and

total quantity for the batch.

(b) Weight of raw materials required for the

batch,

{c) Anticipated waste of material per batch.
The actual waste could then be measured
against the anticipated waste. A management
; : . Scrap
information ratio iateriiss <ausd
pared from factual data,

Waste was also estimated from the salvage
vard. The quality control staff, after examining
the scrap in the salvage yard, made a syste-
matic analysis of the waste against the work
orders, drawings and operation planning sheets
and determined the root causes of waste. The
Quality Engineer then intimated the Method
Engineer along with his recommendations for
corrective action.

The waste reduction programme must fall
under a well-integrated procedure and manage-
mentinformaticnsystem. To do so, the formsand
charts that were taken into use are mentioned
below :

(a) Waste Weekly Record (by each shop)

(b) Waste Reduction Analysis (by Quality

Engineer}
{¢) Operation Planning Sheet (by Methods
Engineer)

(d) Waste Monthly Record (by each shop)

{e) Scrap Return (by 1C Salvage)

(f) Waste Index Chart (maintained by
Quality Engineer).

Conclusion

Since the Defence factory was organised for
undertaking  jobbing type of manufacture,
reduction of cost by a systematic programme
covering all the manufacturing processes and
preventive maintenance system and even pre-
vention of industrial accidents was of vital nece-
ssity. In launching Cost Control Programme,
the first and foremost task was to create cost
consciousness amongst all ranks through the me-
diums of training, planning procedures. controls
and communication. It was also found that the
cost could be reduced practically in all sections
of the factory. By application of all these cost
control measures, the cost of products becane
competitive within an amazingly short period.

% 100 was pre-



Efficient Information and Control System
for
Increasing Productivity

HC Pande*

1n order to raise productivity, people working in an industral organication have to finl ways a1d

means of reducing everything that goes in the ¢ost of prodaction,

A maaager’s job is orimarily io

increase productivity. Tn doing su, he hes to take decisions concerning different ficlds of management.

Fur decisivni-making information is necossary,

The varicus quantitative techniques of management

like fincar programming, quening theory, operations research, PERT,CPM, and simnulation techni-
ques help the manager to take deeisions based on datarather than relving upon casua’ judgment.
More and more emphasis is now being given to introduction of beiter wmanagement information and
controi systems incorperating latest manazement technigues and teols.

MA\!AGE.\M:NT‘S responsibility  is  decision-

making, luving down policy, organising,
planning, directing, controlling, stafling, co-
ordinating. communicating, motivating. evaluat-
ing, g:tting goods produced, and szlling. There-
fore, those officers of the organisation who coms
undzr the purview of the terms “Top Manage-
m:nt”, Middle Management’”, and “Junior
Managzment™ levels, have to discharge duties
intheabove field. While discharging their duties
they have to koeep before them two poin's or
faciors as thair guidelines. They are “"time’ and
“eost”. It the managers working in any uader-
taking ure given the Liberty not to worry about
the tmz and cost for any function or operation,
then any modern thinking or approach in the
lield of management is irrelevant.

A businesy/indusirial organisation  has twe
primagy ovjectives before itself. The first one is
profitability’ in order that it could rur and
cxpand further. The second one is its ‘conti-

*Deputy Suporintendent (Tainirg), Central Training

Institute, Ranchi

nuity’, so that the money invested in the organi-
sution could be ploughed back. Therefore, the
executives working in the creanisation have to
make every effort to see that these two primary
objectives are fulfilled through their day-to-day
actions.  Not only the managers and the execu-
tives belongingto the management cadre have the
responsibility of continuously trving to increase
the productivity of the organisation, the other
emplovees of the organisatior also have the same
respensibility.

What is Productivity ?

1t will be worth-while examining in detail the
nizuning, implications and significance of the
term " Productivity” which is usually talked of
whenever either the workers are attending a
ccugse ot the managers are attending a seminar.
Let us examine what this term means, which has
given birth to so many slogans, such as *'Produ-
ctivity is the key to prosperity’.

Addressing @ seminar organised for the trade
union representatives of the Heavy Engineering
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Corporation Ltd.. at the Central Training Insti-
tute, Ranchi, the then Executive Director of the
National Productivity Council had  stated:
“To produce more and more from less and less
for more and more people is Productivity.”

This definition appears all-pervasive and
touches in depth every aspect of industrial
activity. Yo order to raise productivity, people
working in industrial organisations have to keep
on finding ways and means of reducing everything
that goes in the cost of production.

It will be scen, therefore, that an executive's/
managet’s job is primarily to increase producti-
vity and for doing this, he has to take decision
in different fields of management. The decisions
in these ficlds which are taken by the executives
determine the future course of action for the
organisation over the short and long lerms.
Sometimes these decisions may be directed in
physical and organisational areas-—they may deal
with financial planning, marketing. personnel as
well as with the operating or production phasc.
More often than not decisions cut across these
functional lines.

The sophistication ol decision-making for a
given area depends upon the level of knowledge
within the area. and the complexities of the
decision to be made. Sometimes the criteria and
the values are clear and straight-forward. data
readily obtainable, future values quite predictable
and the risks fairly clear. In these instances,
decision-making seems scientific, mathematical,
almost automatic. But in many other cases,
criteria and values are vague and often take
sevoral forms whose comparability is diffieult
to establish. Prediction of risk and future per-
formance may be even more difficult. Then
judgement is the device by which we can balance
off conflicting values, assess risk, and finally
select a course of action. At all times, however,
decision-making is the attempt to choose those
courses of action that have the greatest net desira-
bility, in which attempt scientific methodology
should be used to the maximum, and the judge-
ment of the individuals to the minimum.
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In order to raise productivity
people working in industrial
organisations have to keep

on finding ways and means
of reducing everything that
goes in the cost of production.

Executive’s Dilemma

An executive knows fully well that if he gets
more time to take decision, he can take beiter
decision, but he simultaneously knows that if he
takes too long to take a decision, his decision,
even though mature and taken afier lot of deli-
beralion, contemplation and studies, may not be
of any use as the situation for which the decision
was warranted had meanwhile changed. There-
fore, the executive’s dilemma is to take quick
decision. The executives have, therefore, to be
equipped to tace this dilemma with the uptodate
arsenel available in the management science.

After the noted economist. Adam Smith’s
book. “The Wealth of Nations™ was published in
the vear 1776, which recognised that there existed
a rationale for production, a number of people
have devoted their considerable time and energy
to find out ways and means to help the exceutives
engaged in industrial management in taking dect-
sions which will help in mcreasing the produc-
tivity of the organisation. Today. you come
across different terms such as Management
Service Group, Management Information and
ControlSystem, cte. which infact are the outeconie
of vizorous studies made by a number of people
who have worked in this field with the sole objec-
tive of finding out better methods through which
the process ol decision-making could be made
simpler, easier and could be brought nearer to
the optimumn.

Fredrick Winslow Taylor. the futher of
scientific management, was convinced that mana-
agement decisions could tend to be scientific
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if they were based on the data which are collected
about the past performance. His view was that
decisions should be based on information rather
than on casual judgement. Nothing should be
Ieft to the ‘hunch’ of the manager. It was in the
beginning of the 20th century that this fact regar-
dingdecision-making was realised by the managers
engaged in1 industrial enterprises in America.
in England and in the European countries, and
since then these managers and other people
working in the fiz2ld of management have been
trying to find out ways and means of collecting
information, compiling them and making them
available to the executives for taking decision.
Linear Programming, Queuing Theory, Opera-
tions Research, Bar Chart, PERT/CPM, Simo
Chart and Simulation Techniques have, in fact,
their roots in the sayings of Taylor that decisions
must be based on data rather than relying up-
on casual judgement,

Fordecision-making. informationis necessary.
This infermation must be processed either by
common sense or with the help of above-enume-
rated techniques in such a way that when they
are finally put up to the exccutives the efTort
required for decision-making is reduced to the
minimum. It is also essential that the processing
must be fast, because as has already been pointed
out the time-limit for making a decision in the
industrial situation is always very short. This
time-limit for processing the data and also for
retrieving the data has led to the development of
the field known as **Cybernatics and Systems
Engiueering”, and the different generations of
computers,

Need for Management Information and Control
Systems

It will be seen, therefore, that every effort has
been made and is being continuously made to de-
vise better and better management information
and control systems. It was Churchill, twice the
Prime Minister of England, who had the habit of
taking the darc-devil action of visiting the front
lines during the war and at certain times engaging
himself in collecting the information personally
and ordering the course of action even at lower
levels. At the close end of his life, while writing
about the administrator’s way of working,
he savs:

EFFICIENT INFORMATION AND CONTROL SYSTEM

“Those who are charged with the direction of
supreme affairs must sit on the mountain
top of control; they must never descend into
the valley of direct physical and personal
action,”’

It may not be always possible, neither advis-
able for the top executive and his colleagues to
always sit in the ivory tower and control the
affairs of the organisation from there. However,
if an efficient management information system
can be established, incorporating the latest
management techniques and tools, it is possible
for the organisational heads to control the
affairs of the organisation in a better way sitting
mostly in the ivory tower rather than ruaning
about different rooms and in the shop-floor
interfering with the work of different people,
firing people off-hand, criticising people without
assigning reason and giving cff-hand decision
without the necessary and relevant information.

It may be argued that the distance between
the top and the lower levels, if kept long, may
lead to lack of metivation at the lower level,
The author’sexperience is that in an orgunisation
where an efficient management information
system exists and where the lines of communi-
cation are not blocked, it is possible for the lower
levels to communicate their achievement to the
topmost level easily and cfliciently, and it is
simultaneously easy for the top managers to
communicate their appreciation to the managers
at lower level, thus generating enthusiasm and
& high morale. in the lowest rung of the manage-
ment cadres,

While talking about communication. it may
be mentioned, one comes across people who,
because of certain reasons, have developed an
apathy and a distorted view regarding written
communication. In my findings I have come
to the conclusion that in a large erganisalion
wherein the top executive has to deal with a num-
ber of subordinates thus increasing his span of
control, written communication, used Judiciously
can allow him and his subordinates to function
effectively. 1In Public Undertakings which are
naturally huge in size and where every exe-
cutive is accountable to the public at large and
the parliament in particular, there is no escape
from written communication.
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While discussing about the duties and func-
tions of the managers engaged in an industrial
enterprise, it was highlighted that their pri-
mary duty is decision-making, Chester Bernard,
the noted philosopher in the field of manage-
ment, expresses the following view:

“The fine art of executive decision consists
in not deciding that are not now pertinent,
in not deciding prematurely. in not making
decisions that cannot be made effective and
in not making decisions that others should
make.”

In order to be able to follow the advice of
Chester Bernard, the top manager must set up
an efficient information and control system in his
organisation. Besides, he will also have set
up departments which will use latest techniques
of management, such as PERT, Linear Program-
ming, etc. and process the data collected and
present it in an understandable form to the
executives. He will also have to devise methods
by which the executives in his organisations
are kept informed of the latest company pro-
cedures, estate rules and regulations, labour
faws and enactments. He will have to devise a
system by which the executives working in his
organisation have the full knowledge of the
areas in which they have to work, so that
they do not trespass in the areas where others
must make the decision. The managers who
fail to keep constantly abreast of the latest
information are handicapped while taking
decisions in their day-to-day actions.

Today there is a human passion to collect
and classify information, but although it is
imperative for an industrial organisation to en-
gage in this activity, there is a need for caution,
and that is that while collecting information
we must cnsure fulfilment of the following
condition:

The collection of right kind of facts in the
proper amounts and with sense enough and
experience enough to draw sound conclu-
sions from the comparisons which these facts
make possible.

We who are engaged in industrial under-
takings where productivities of vital importance,
information with ‘validity” has to be collected.
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To conclude with what John. J. Corson, a
noted man in the field of management in U.S.A,,
has to say about the use of information in man-
agement:

“Some years ago 1 saw John Barrymore
play the role of a high-powered Government
administrator. He portrayed the administra-
tor as one having power and authority, who
directed people unhesitatingly with short,
inspired commands and in rapid succession,
made momentous decisions without effort
or apparent consideration. The movie creat-
ed the impression that the administrator 1s a
master-mind in a swivel chair who manages
vast affairs by some congenital genius.”

But is this version of the administrator an
accurate one? It is accurate to indicate that
during a day the man responsible for manage-
ment of any unit is called upen to make decision
promptly and definitely. Yet are these decisions
founded upon some indefinable intuitive genius?
Are they founded upon ‘hunch’?

In many enterprises dependence on satisti-
cally-arrayed facts ceases and reliance upon
‘hunch’ commences. But there are in govern-
ment, as in private enterprises, exception to this
generalisation.”

Gentlemen, we also must attempt to become
exception to this generalisation. YY)



Halo Effect in Personnel Assessment:

A Factorial Approach

S Chatterji, Manjula Mukerjee & K P Bhattacharya*®

Halo effect in supervisors' rating was investigated by designing two forms of rating scales
covering five common characteristics:  accuracy in work, spced of wur_k= knowledge of job, carc-
fulness and work organisation, and ability to work without constant supervision, Data were u!)taiped
from 43 supcrvisors on 62 subordinates, all performing computatlonal.work in a large organisation.
High correlation was obtained (P < ,01) between the two forms of ratings. Intercorrelations among

the scores in both the forms were found to be highly significant.

Centroid factor analysis for both

the forms of rating shows that more than 907 of the communalitics could be explained by the first
factor; only one factor was found to be siznificant hy'Burt’s formula aqd Hurr_lphrey's ru.]c. It was
observed that while rating their subsrdinates, the supervisors were expressing their overall impression,
that is, the halo effect played its role,  Smne improvements are suggested to get rid of the halo effect.

SL’PER\!SUR'S rating is an important thing
to the employec as well as to the en-
plovers. 1t is valuable to the employee because
it regulates promotion to higher grades or -
crements in the service; it is of significance to
the emplover becuuse its quality and  accuracy
promote the morale and motivation of the em-
ployee and can be of help in forming a group
of satislied and  well-adjusted workers.

Proper assessment of the subordinates is
a speciaiist’s job. Morcover, when the ratec is
1o be assessed on the basis of separate traits,
the complication of the tasks increases and spe-
cial training is needed to rate accurately and
independently. But most of the supervisors
have to do this specialist’s job occasionally,
just on the basis of their experience though a
high percentage of them do not go through any
special training in this line.

*[ndian Statistical Institute, Calcutta

When a supervisor fails to observe simul-
taneously the weak oas  well us the strong
points of his subordinates his rating becomes
biused and he at the same time fails to place
his men in proper positions where they can show
better performance. This failure on the part
of the supervisor is harmful both to the employce
and to the employer.

At the time of rating, the supervisor is to
see whether the individual concerned is properly
matched to his present work or not: it he does
so the next point is to decide whether he can
be given mwore responsibility and hence pro-
motion; if not, what are the other positions
(if there is such a possibility) where he can be
more appropriately placed. In order to analyse
the characteristics of the worker in this way, the
supervisor must ratc the ratee on the basis of
different traits,

The Study
It is clear from what has been already said
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that though rating on different traits is rather
a difficult job yet this has to be done to increase
the efficicncy of the rating. Therefore, the next
question that crops up 1s whether usually the
supervisors  are able to discriminate the
traits and to rate accordingly or not. The
present study attempts to find out a means by
which it may be possible to detect the exis-
tence of halo effect in rating due to which the
supervisor fails to discriminate the traits and
indicates the ratee to be cither consistently
good or bad in respect of all the traits.

Procedure

Two types of rating forms were devised:
(i) a rating scale and (i) a questionnaire,
both of which covered the following five traits:
(1) accuracy in work (2) speed of work (3)
knowledge of job (4) carefulness and work
organisation (5) ability to work without con-

stant supervision.® In the rating scale the super-
visors were to judge each worker working under
them against each of the five traits mentioned
above and score them out of 100, So in the
rating scale, 500 was the maximum possible
score that could be attained by an individual
worker. In the questionnuire there were 46
statements* pertaining to all the five character-
istics mentioned above. Tlhree possible al-
ternative responses were provided fer each
statement regarding the applicability of the stale-
ment to the worker under investigation: Yes
(applicable), No (not applicable}, and Does
not arise.

In an earlier study (1) it was obscrved that
the statements included in the questionnaire

* There were other two traits: {1y ability to learmnew 1ask
and (i) Attendance.  These two traits were not conside-
red, as the number of statements vacer these headings
were negligible in the questionnaire,
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had considerably high discriminating ability
with reference to the traits covered by the rating.
The distribution of statements with respect to
the five traits mentioned earlier was as follows:

Table 1

Number of Statements under cach of the Trajts

PERSONNEL ASSESSMENT

Table 2

Correlations Between the Ratings and the Total
Scores Obtained from the Responses given
to the Related Statements in the Ques-

tionnaire
Traits Correlation*

(N=062)
1. Accurzey in work 76
2. Speed of work .76
3. Knowledge of job .74

4. Carefulness and work Orga-
nisation .63

3. Ability to work without con-
stant supervision .66

Number of
Traits statements
1. Accuracy in work 11
2. Speed of Work 8
3. Knowledge of Job 12
4. Carefulness & Work Organisa-
tion 5
5. Abiiity to Work without con-
stant supervision 10
-
Sample

In the present investigation, data were
obtained from 43 supervisors of a large organi-
sation. Lach supervisor was requested to rate
each of his subordinates twice, first by answer-
ing the questionnaire and then by assigning
marks on the traits. All the workers under
them were performing similar type of work.
The number of workers under each supervisor
varied from 1to 7, the total number being 62.

Analysis

(@) Relation between  scores on rating  scale
and response given in the questionnaire

At first it was decided to investigate how
far the scores on the rating scales were related
to the responses given on the questionnaire.
As the statements included in the questionnaire
had positive  discriminating  ability (stated
carlier), it was felt worthwhile to obtain com-
bined scores on these traits separately by adding
the respenses given on the relevant questions
n the questionnaire and then to correlate these
scores with the corresponding rating on the five
scales. The obtained correlations are presented
in Table 2.

*All the correlation coefficients are significant at the
5% level,

From the results presented in Table 2 it can
be seen that the supervisors responded more
or less consistently in both the methods of
assessments. The correlations, however, varied
from trait to trait. The coefficients obtained
with the first three traits were high, but those
for the last two traits were a b't low. It may
be due to the fact that the raters might have
objective proof regarding the ratees’ performance
with respect to these three traits und they could
assess them more accurately whereas for the
last two traits, as they had to use subjective
Jjudgement, the reliability of the measurement was
affected and hence low correlations have been
obtained.

(b) Factor analysis of the ratings to investigate
the halo effect if present:

The inter-correlations among the ratings
obtained on different traits were separately
calculated for the questionnaire as well as for
the rating scale. The values thus obtained are
presented in Tables 3 and 4,

Tables 3 and 4 reveal that all the variables
were highly related, i.e., there was a good degree
of agreement between the ratings on any two
traits. One point, however, to be pointed
out here is that the values of the correlations
were not so high in the case ol questionnaire



CHATTERJ], MUKERJEE & BHATTACHARYA 233
Table 3
Inter-Correlations among the scores obtained on different traits on the basis of questionnaire (N=62)
Traits () (2) (3) 4) (5}
1, Accuracy in work — 5191 7039 .7803 6754
22 Speed of work 5191 — 6040 5791 5551
3. Knowledge of job 7039 L6040 — 6962 7714
4, Carefulness & work erganisation 7803 5791 6962 — 6862
5. Ability (0o work without constant
supervision 6754 5551 714 6862 s
All the corrclations were significant at the 1% level.
as those in the rating scale. In order to inves- factor loading are less than the corres-
tigate how many common factors were under- ponding Critical Value, then that factor is

lying the measures on different traits, the two
inter-correlation matrices were factorially ana-
lysed by using Centroid method. The first three
factor leoadings, the communalities and the
amount of the total communalitics explained
by each of these factors are shown in Tables
5 and 6.

It is observed from Tables 5§ & 6 thata high
percentage (929 in case of questionnaire and
94 97 in case of rating scales) of total variance was
explained by the first factor. The significance
of the second and third factor loadings were
tested by using Burt's® and Humphrey's?
test of significance and the values obtained
are presented in Tables 7 & 8. According to
Burt’s formula when more than 509% of the

to be considered as insignificant. Again, accord-
ing to Humphrey’s rule, when the product
of the two highest loadings of a factor is
less than 2/4/N where N is the number of cases
in the sample, then that factor is insignificant.
Only the first factor loadings were significant
according to Burt's as well as Humphrey's

rule for both the questionnaire and the rating
scale.

Conclusion

After factorially analysing the intercorre-
lations among the ratings on different traits,
it can be concluded that the supervisors’ res-
ponses on different traits were highly inter-

Table 4

Inter-Correlations among the scores obtained on different traits on the basis of rating scale. (N=62)

Traits 1 (2) (3) () (5)
1. Accuracy in work — . 8159 7813 L6215 8011
2. Speed of work 8159 — 8523 7010 7648
3. Knowledge of job 7813 8523 — 7446 7986
4,  Carefulness & work orpanisation 6215 7010 7446 — 6965

5. Ability to work without constant super-
vision 8011 7648 7986 L6963 —_

All the correlations were significant at the 1% level,
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is necessary. OQtherwise, it is more or less
useless to request the supervisors to rate
the workers on different traits simultaneously.
One overall assessment would be as good as
the composite of several assessments on diff-
erent traits under this situation. Either proper
instructions regarding how to judge the workers
differentially on separate traits and how to dis-
criminate the traits etc., should be given to the
supervisors, or objective data (wherever the
work is measurable) should be provided along
with the ratings. When such training is pro-
vided, assessment of worker with respect to
traits would perhaps give better result.
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Putting a Value on Human Resources

Dr. Rensis Likert, Director ISR and an expert in the field of management
behavioural theory, contends that when executives speak of people being their

most valuable asset, it is double talk.

worth, “he asserts.

“They don‘t know what people are

“|'ve asked thousands of managers all over the world how much it would
cost them to recruit and build from scratch the kind of organization they have
now. They consistently estimated it in the region of three times payroll or
more. “Last year, payrolls averaged about eight times net income, so you can
see that the human organlzation, on a conservative basis, is worth 24 or 25

times a company’s net income.”

Dr. Likert points out that a firm could have a 10% or 20%, fluctuation in
the value of its human organization from year to year and never know it, “An
able president who increases the productive capacity, hence the value, of his
human organization by only 59 would be achieving earnings double the
figure on the balance sheet, The way things stand now, his achievement

would neither be recognized nor rewarded.””

Dr. Likert argues that in times of economic difficulty a company would
be wiser to sell its inventory, plant or real estate, than lay off staff. Companies
do not normally take this course, however, because they have fo account for
physical resources on the balance sheet. On the other hand, they do not have
to account for the human organization, customer relations, or community

reputation,

Adds Dr. Likert . “So the manager says: ‘If | have to cut back, I'il cut
where they aren’t watching. Where they watch me, | behave myself-. He’'d cut
back R & D, except that top management watches R & D. If they couldn’t
count the cash box, he'd use cash. Managers will cut the costs in any area the

company doesn’t keep under surveillance.”

—International Management, Oct. 1970,



Job Satisfaction, Morale, Productivity,

Industrial Behaviour and
Union Membership

Prabhakar Singh*

The behaviour of workers in industry is a fascinating subject of research. During the past
thirty years, many studies have been made to investigate the various determinants of industrial be-
haviour, with concentration largely on single aspects: job satisfaction, morale, productivity, be-
havioue etc. The studies generally overlooked the role of the labour union and other extraneous
variables.

A comprehensive scientific investigation appears called for due to the inconsistancy in the
findings regarding the interrelation among these factors. Some of the studies report a positive
correlation. The present investigation was undertaken to search out the probability of any definite
correlation among the above-mentioned parameters.

Hypotheses
The main hypotheses of the investigation are:

(i) That union membership is negatively
related with job satisfaction, morale,
productivity and industrial behaviour;
and

1If extraneous variables associated with
dependent variables are controlled,
dependent variables will always show a
definite relation.

(i)

The Sample

The study was conducted on workers of an
Indian Jute Textile Mill. The company had
= i *Tata Institute of Social Sciences, Bombay.
The Author is thankful 10 Prof. Raja Ram Shastr,
Vice-Chancellor. Kashi Vidyapith, Varanasi, for his kind
guidance.

a strength of 2433 workers. Labour-manage-
ment relations of the company were very poor
and resulted in frequent disturbances on diff-
erent issues like wages, holidays, overtime pay-
ment, retrenchment and supervision of workers.

The sample consisted of 180 workers
representing  different  work  groups, i.e.
pro-management and pro-uniof. For classi-
fying the work force on the basis of their affi-
liation to different groups, a list of all the workers
was prepared from factory records and taken
to the representatives of the mangagement
to elicit information about their affiliations.
Likewise union officials were also contacted.
A list of persons falling in each of the two cate-
gories (pro-management and pro-union} for
which unanimous reports were available from
the management and unions was thus prepared.
In this lst, age, income, marital status and in-
cumbancy factors were also balanced. It
included 30 workers (15 each) of 30 years and
below in age with monthly income of Rs. 130
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Table-1

Union’s Effect on Satisfaction

Group No. Mean SD. CR. P,
Pro-Management 90  67.24 1020 1897 .01
Pro-Union 90 4195 8.00

Tahle-2

Union’s Effect on Morale

Group No. Mean SD. CR. P.
Pro-Management 90 34343 37.74 1327 0L
Pro-Union 90 26525 41.25

Table-3

Union’s Effect on Production

Production Group Pro- Pro-Union P
Management
" df=2
Above Average 56 15x% = 31.26
Average 27 15 .01
Below Average 07 &0
Table-4

Unions® Effect on Absenteeism

Absence Group Pro- Pro-Union P,
Management
.25 45 27 df=2
=762
16-50 days 27 40 05
5i-75 days 18 23

UNION & JOB SATISFACTION

and below; 50 workers (25 each) in the
age group 31-40 years with monthly income of
Rs. 131-160; and 100 workers (50 each) were
of 41 years and above, with monthly income of
Rs. 161 and above.

The Tool

Information about workers’ job satisfaction
and morale were gathered with the help of
different  inventories. Besides, information
about productivity, absenteeism and behaviour
were gathered from such secondary sources as
records and files of time office.” supervisors,
jobbers, mistries, workers personal files and
other records maintained by the company.
Rating scales were also used.

Result

Workers® affiliation to different industrial
pressure groups, s scen in Tables 1, 2, 3, 4, 5,

Table-5

Union’s Effect on Worker’s Behaviour Towards
Superyisicn and Management

Behaviour Group Pro- Pro-Urion P.
Management
Excellent SR 23 df=2
x% = 27,54
Fair 23 46 .01
Very Poor 09 21
Tablc-6
Union’s Effect on Worker's Behaviour Towards Work
Fellews
Behaviour Group Pro- Pro-Unien i £
Management
Excellent 18 44 df=\2 -
Fair 44 39 x? = 23.80

Very Poor 2R 07 01
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Table-7

Inter-Correlation among all the Parameters for Total Sample of Study

Parameters 2 3 4 5 6

1. Sausfaction 3139 3652 .1056* 4510 —.2045
2. Morale 6299 —.4430 5050 —.4759
3. Production —.4481 5001 —.5351
4. Absenteeism 4744 —.2466
5. Behaviour (Supervision & Management) —.3275
6. Behaviour {work fellows) 1.000

*A]l values are significant at .05 Tevel except this cne

and 6 affects their satisfaction, morale, pro- has a positive relation with absen-
duction, absenteeism and behaviour. Table teeism and behaviour towards fellow-
7 shows the existing relations among all these workers.

parameters,

(i)  Job satisfaction, morale and pro-
duction tend to move together and

Conclusion have a positive relation with behaviour
) . towards supervision and management

On the basis of the foregoing tables the i.e. there exists a positive relation

following conclusions could easily be drawn: among these parameters.

(i) Union membership has a ncgative (iiiy Job satisfaction, morale and pro-
relation with satisfaction, morale, duction relate negatively to absent-
production and behaviour towards eeism and behaviour towards fellow-
supervision and management; and workers

Meaningless Work

Meaningless work is depersonalizing and constricting and it leads to boredom,
apathy, anonymity and discontent, It puts the person in the position of having to reassess
nimself, because the job task does not clearly specify who heisi it does not evoke his own
uniqueness, nor does it demand personal involvement, 1t neither creates nor affirms any
feeling of self-esteem in the person. Meaningless work does notask a man who heis, but
only what he has,

The personal reassessment may lead unconsciously or willfully to such industrially un-
desirable actions as weork stoppage or slowdown, pilfering, wildeat strikes, clock-watching,
excessive absanteeism, labour turnover, poor job performance, and various emational
problems, Most of these «gctions'” can be seen as games, too, but they are antigames direc-
ted against and opposed to the established activity that can be understood as a game.
Management, therefore, is apt to see these actions as rule violatiens of its game—in short,
as cheating.

—Manogement Review, Dec, 1969, p. 12,



Why Do We Work ?

GK Shenoy*

Increasing productivity has been the concern of man from times immemorial, A factory owner,
an employer, an officer or business executive naturally cxpects his subordinates to produce more, to

create more or simply turn out more work in his own sphere,

Increased turnover of work or more

production means naturally more earning, more profits and more wages in thelong runfor the workers.

Naturally, the master and the servant both should he keenly interested in

increasing productivity.

The community is also benefited and the nation too is the fina! benefactor in the form of increase in
G.N.P. In this article the author analyses the forces which motivate men t0 work and to put in their

best.

THERE was a feeling in olden days and it
exists even now in many quarters that peoplc
work for money which indirectly provides them
food, clothing and shelter. Yes! people do
work for money. Money brings better living,
status, power, and a host of other things as well.
Money is everything, to a certain extent.

The Money Concept

This idea, however, is slowly losing ground.
Man, it has been found out. does not live by
bread alone. Money is not the only motivation
according to recent researches made by a new
type of scientists called social scientists or be-
haviourial scientists,

In fact money and extra benefits often called
as fringe-benefits have a peculiar function. Their
absence is likely to make workers unhappy and
discontented. But there is no evidence that by
themselves they make workers more productive
unless other external motivation is there.

Even salary increase on an annual basis is
mostly looked upon as a reward for completion
of a year’s service. Moreover, the increments

*Principal, Vivekapanda College, Puttur, S. Kanara
{Mysore).

arc anticipated in advance and practically taken
for granted even before they are sanctioned.
Therefore an increment is not taken as an incen-
tive to new effort.

Even sharing of profit is considered not so
much as an incentive to productivity as a factor
that creates loyalty especially in a big concern.
The company management may look upon
accumulation of profit as a dircet result of
productivity and may like to link profit
with productivity. A human being works for
money up to a certain extent—an extent deter-
mined by his own mental attitude. Beyond that
he muy work for somecthing clse., something
higher and greater, some intangible value which
is not possible to assess in terms of money alone.

According to Maslow™s theory of motivation,
man has various human needs which have to be
satisfied to bolster up his morale. If these needs
remain unfulfilled, there is danger of frustration
creeping in. According to Maslow “Man isa
wanting animal”, and that “satisfied wants do
not motivate behaviour.”

The first human need is physiological, i.c.
a quiet home Jife. The next need is economic
and emotional security, by which is meant per-
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manency of job.  Next comes social need, by
which is meant companjonship und social life.
To satisfy esteem needs one must get recognition
in society, awards and in general “a pat on the
back.,” The final need, according to him, is the
self-actualization need. by which is meant the
job-satisfaction one gets by pursuing the profes-
sion of his choice in order to enable him to use
his potentialities to the fullest extent.

Just as sick men cannot work, the one whose
needs, us above, arc not satislied, and whose
desires are thwarted is as sick as a man with
rickets.

The Loyalty Theory of Work

There was also another theory which con-
sidered that the prime reuson why people work
was out of a sense of loyalty to ¢ither an indivi-
dual, or a king, or an emperor or an organization
or a companion. Histery is replete with instances
where splendid monuments have been raised by
people in memory of kings and emperors. The
Pvramids might have been constructed out of
loyulty to the rulers.

The soldier is loyal to the army and the
nation. The office worker is loyal to his manager
ete., ete. This theory of loyalty, of course, 1s true
to a certain extent. The employers naturally
tried to win the loyally of the subordinates by
offering fringe beneilts like frec meals, free trans-
port, soft music within office, sports and games,
recreational facilities cte. To some extent the
loyalty of workers waswon over by these methods
and productivity increased. Social scientists
have now cong to the conclusion that incentives
like more pay and recreational fucilities are good
to a certain extent but they do not lead automati-
cally to an increase in productivity. These
incentivies make a person like the job he has
undertaken, making him stay on the job.

Lovalty as a motivating force has a limited
appeal. Loyalty to individuals will always be the
guiding factor up to a certain extent. But the
moderntrend is forloyalty to become impersonal.
Lovally to nation, to certain principles and ideo-
logics are stronger than loyalty to individuals,
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NOT MONEY 1ASKED

TO REMOVE THE DAMN
MACHINE WHICH CAUSES
INJURY TO MY READ

Therefore, the desire to be loyal is better sub-
limated by bringing in higher loyalties to avoid
mercinary motives.

Is Coercion a Proper Method ?

Coercive methods are in the very nature of
things temporary because human nature, being
4s it 15, tries to assert itself.  As an instrument of
higher production, coercion or fear have ceased
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YoU MEAN, THE SHEET

e WIULD HAVE BEEN
g o CONSULTED DEFORE
ATPOINTING A WOLF
SUPERVISOR ..

to have much relevance in modern times,

Naturally a boss used to think that if the
subordinate is snubbed, warned and threatened
he could extract more work from him. Tongue
lashing was the most common technique by
which work was extracted from subordinates.
As the capacity to hire and fire was ip the same
individual, naturally it had the desired effect of
goading the workers. Of course, in medieval
times violence was freely used to compel workers
to put in their best.  Slave labour was made to
work with the whip being freely used. It is now
fairly established that fear is the crudest and the
worst motive for extracting work.

Where “the sword of Democles” in the form
of fear is hanging over the heads of workers,
initiative disappears. In such a situation, the
tendency is for the worker to do just that amount
of work which will not be objected.

Productivity Linked to Psychological Factors

Need for Motivation;

Social scicatists have now discovered that
increased production is linked to strong motiva-
tion. People have to be motivated psychologi-
cally which includes a fecling of responsibility,
a sense ol accomplishment, job satisfaction, a
sense of involvement und personal participation.

WHY DO WE WORK ?

It is not money that is the vital motivating factor
but all the above psychologica! factors which
make an individual put in his best in his work.
What arc the factors aiding productivity?

Sense of Involvement:

A sense ol being involved In some natignal
or social purpose will be 2 good motivation.
A Japanese manual worker, it 1s said. even when
he is digging a trenchworks like a man under fire,
What motivates him? The answer is found to be
in the feeling which he entertains that he is work-
ing for the nation and not for money.

When the motivation is there in the form of
nationalism, religion, good of society, & causc.
there is tremendous productive capacity,

Job Suited to Aptitude:

Increased productivity is bound to result if
education enables one to know one’s talents and
fits one into a job suitable to one’s talents. How
can a B.8c¢. graduate with a background of scien-
tific discipline of the laboratory find satisfaction
in a job unrelated to his skills? The waste of
human resources in this type o7 wrong placement
Is certainly undesirable.

When an individual feels that he has entered
the profession for which he has a natural incli-
nation, his productive capacity receives a tremen-
dous boost. Look at the artists and writers who
sit late at nights to complete their work un-
mindful of the pangs of hunger and sleep !

In such cases, job-satisfaction becomes the
self-regenerating mechanism.  Such  persons
become “self-starters’ those who work on their
own without having to be coaxed or cajoled.
In this context, the importance of determining
the aptitude of individuals before they decide
on their profession, assumes great significance.

Participation in Decision-making:

“We only care if we share.” This is not
merely a simple platitude but has proved to be
the most effective technique, a “‘gimmick” (to
use an American slang) in the process of enlist-
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ing the co-operation of workers in increasing
productivity.

A complex organisation like a company has
to take hundreds of decisions, some very simple
and some momentous, tor its smooth function-
ing, and for increasing production. Many a
time, the worker who actually handles the machi-
nery is ignored and decisions are taken at higher
levels. Therefore, when such a decision is
sought to be implemented, there is natural resis-
tence and reluctance to execute ideas of others.
The correct way is to associate the concerned
workers in any decision-making. This would
at once transform the situation and enable the
worker to have a sense of involvement and even
achievement.

The sense of involvement of workers in the
founding, running and maintaining an institu-
tion or ecstablishment is the sine qua non for
increasing productivity. It has rightly been
observed “Worker’s participation and motiva-
tion provide psychological satisfaction that
money cannot provide.”

While addressing the heads of Public sector
undertakings at New Delhi in July 1969, Prime
Minister Mrs. Gandhi analysed the causes for
the poor performance of public sector under-
takings and commented that a lion’s share of
blame should invariably fall on “"poorly moti-
vated people.” at the helm of affairs, If lack of
motivation is the bane of highly paid officers,
how can we expect the poor ignorant workers
to be motivated?

In some industrial establishments the method
of inviting “ideas” from workers has led to
considerable participation and meaningful asso-
ciation of workers and management. Suitable
rewards are given to those whose ideas are
accepted and made use of. The monetary value
of these awards should be commensurate with
the savings involved as otherwisc there is every
likelihood that interest in such incentives will
slowly disappear.

Sharing an idea with conscquent participa-
tion in implementing the idea, naturally leads to
involvement in work. The general remark that

5
Y -

is heard among workers and subordinates 1s
“Who cares for our ideas?” This must be
avoided. An atmosphere in which every worker
or subordinate feels that he too has contributed
something, must prevail,

Massive Increase in Financial Status:

There is evidence to believe, on the other
hand, that if there is a massive increase in the
financial status of an individual by promotion
or upgrading, productivity receives a good boost.
Here the increase in financial status must be of
such an order as to make an impact on the in-
dividual's life. and enable his friends and neigh-
bours to notice his new status. The healthy
practice of recruiting men for higher posts from
the cadre of juniors is based upon psychological
studies. Every factory worker who can aspire
to rise to the highest position in a factory is
definitely motivated.

Adam Smith, in his book Wealth of the
Nations emphasises that scif-interest is the basis
of prosperity of a nation. Self-enrichment is
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A sense of involvement of workers
in the founding, running and
maintaining an institution is the
sine quo non for increasing
productivity.

a powerful motive that acts as a catalytic agent,
nay a compelling force in shaping an individual’s
destiny.

One of the methods suggested to encourage
efficient workers is to grant more than one in-
crement for meritorious services or outstanding
performance. Here the element of subjectivity
while pranting such increments should be reduc-
ed to the mininmum, asotherwise charges of parti-
sanship and nepotism would be levied. 1In fact,
a definite procedure may be evolved and a cita-
tion in which the extraordinary service of the
concerned person might be recorded, should be
circulated among others. In general, a standing
commitice should be formed to decide the award
ot such merit increments.

Productivity  Related 10 “Climate”  and

“Morale™:

A soldier is said to be fighting not on his
belly but on his morale.  What is this “‘morale 7
It is a state of mind by which an individual
develops the necessary willpower to subordinate
his personal interests in favour of largerinterests,
It 15 a determination to work against all odds.
In an industrial establishment, this has to be
built up step by step, brick by brick, through
mutuil confidence between the workers and the
management. 1 the workers feel that their
mterests are safe in the hands of the manager
and that they will get a square deal [tom hin,
the morale ol the workers is automatically built
up. For this. leadership naturally has to come
from the manager. In fact, the road to produc-

WE WORK ?

itvity lies through leadership, motivation, cli-
mate and morale. Napoleon, the tamous
general, was reported to have personally
helped a group of soldiers who were carrying
logs of wood, with great difficulty. Napoleon
was only motivating his soldiers by his personal
example. By involving himself deeply in the
work of his soldicrs, he identified himself with
his subordinates to get the best out of them.

What considerations should be borne in
mind in dealing with labour o build up their
morale? The worker expects to be treated as
4 human being, needing sympathy and justice.
He wunts grievances to be looked into promptly
and fairly. He wants a “pat oa the back” when-
gver he goes bevond his limits of duty to do some
useful work which he does of his own accord.
He wants his ego to be satisfied. if’ not pampe-
red. These are some of the simple ways by
which morale is built up.

Motivating Forces of Indian Labour:

Unless labour force is motivated properly,
productivity will not rise. Each country has
to evolve her own motivating force which can
give a direction to production. The Japancse
miracle was not an accident. The unparelleled
sucess story of Japan’s post-war recovery was
written only because of the self-discipline of the
Japanese workers. a self-discipline which is a
combination of a high sense of patriotism and a
sense of hard work.

Almost similar is the case of West Germany,
where the motivating force of labour is the tra-
ditional nationalism combined with an inborn
sense of dignity of labour. It was only in U.S.A.
that for some time monev was a dominating
motivating force and workers produced more
with the idea of earning more. There too, a
change has been noticeable and psychological
factors like pride in work, job satisfaction. and
sense of involvement are replacing the money-
concept. The political system in Russia appa-
rently glorifies the workers who are motivated
by the sense of loyalty to the state and to the
larger interest of the working class in general.
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In India. with its decp background of spirit-
ualism, diverse religious ways. many languages
and social customs, the labour force will have to
evolve its own motivating force consistent with
its national genius. Mahatma Gandhi did, of
course, bring in the concept of Sarvodaya as
motivating force but his death put an end to his
experiments in this direction.

Conunitinent from Within:

The modern social scientists have taken a
long time to discover that man works from an
inner conviction. a commitment from within.”
another name for what our ancieat Indian phi-
losophers  suggested as  “Shrudha™  The
“Shrudha’ or an abiding conviction or faith in
the profession or work you have chosen is the
whip. a catalytic agent, a motivation in your
wark. Tt is neither money, nor fringe benefits,
promotion, job satisfaction and participation
or involvement but a deep “commlitment from
within™ which is not inborn but has to be culti-
vated.

The concept of  “commitment” to work
must be made a part of education. It is only
when it is dinned into the cars of the younger
gencration that as a part of social obligation
one hus to learn this commitment that its impact
will be felt & generation or two hence.

The stone carvers of Belur had such a com-
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mitment. The rock carvers of Mahabalipuram
had it. The men who built the Taj-Mahal had
it. The men who are cutting out that poem on
the rock at Kanyvakumari Rock Memorial of
Swami Vivekananda are having it. in an abiding

measure. The astronauts Edevin Aldrin and
Neil Armstrong have that commitment from
within,

Blow-up Time

If a man of 34 yells at his wife and kids and quits work abruptly, it’s evidently
guite normal. "' The critical age—the mid-30s is the time when a man faces reality
and finds that reality does not measure up to his dreams,” says an employment
expert at the Industrial Relations Centre of the California Institute of Techno-

logy. At least 85 percent of young men

in professional positions undergo this

expearience, according to studies of more than 1,000 men.

—Modern Manufacturing



Induction:

For Better Use of Human Resources

RC Madan*

A planned induction programme helps the new emplovees to identify themsclves with the or-

zaniation and its objectives,

1t huilds confidence and promotes a sense of helonging,

An induction

programme is important not only from the emplovees’ point of view, but it is equally important for the

cemployers,

It is muost effective when it is properly designed and conducted.

Induction process is all

the more imperative for indian workers who are comparatively less technologically oriented than their

western counterparts.

AS time goes by. each spectalised ficld inindus-

try, viz.. engineering, production, procure-
ment, stores, sales, personnel, ete,, develops im-
proved methods to do the things scientifically.
The ficld of personnel management in India has
passed through the teething troubles, and
after infancy is now entering the stage of “‘mutu-
rity”. Induction is one of the personnel prac-
tices, which is no less important than any other
practice,

International Labour Organisation has defin-
ed induction as a process of familiarising new
entrants with the undertaking and with their
own jobs. In other words, new entrants when
they are finally selected are required to be in-
troduced to the department and their new work.
According to the Indian Institute of Personnel
Management a systematic, planned introduction
or induction as it is usually called, is no new
fangled idea or pampering of new workers, but
a scientific approach to the problems of a new
worker and his integration into the factory
community. Unnecessary personnel problems

*Persornel Officer, Vardhman Spinning and General
Mills, Ludhiana

come up if haste and lack of sensttivity exist at
early stage. The study team of National Pro-
ductivity Council has reported that induction
programmes arc given high priority among
personnel mapagement functions in U.S.A.
In India too, some of the progressive companies
have recognised the need for proper induction of
a new cmployee to his job; vet many of the
concerns do not subscribe to the idea, because,
they consider induction training as merc
formality. They emphasise more on the immediate
lob assignment.

New employees, with a planned induction
programme. are helped to identify themselves
with the organisation and its procedures. And
through this, they get to understand the signi-
ficance of the work they would be doing. Pro-
per planned induction programme is the first
and primary step towards the human relations
approach. This builds confidence and pro-
motes belongingness.

It is & proven fact that the first few days in
the employment Ilife are most critical. New em-
ployees arc much more concerned about their
surroundings, and it becomes the responsibility
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of the management to fullil the “need to know™.
Induction process is the scientific method to
fulfil this need. Where there is no such pro-
gramme, cmployess try to find out the informa-
tion regarding “"need to know” from one source
or the other. The need, no doubt, is fulfilled but
jt may not be at the right time and in the right
manner. Moreover, many ol their queries may be
answered in a wrong way or may remain unans-
wered. As a consequence, unfuvourable, unavei-
dable and meaningless impressions may make an
impact on the minds of employees. A diagram-
matic representation for such a situation is given
below.

Two cases are presented in the diagram.
Firstly, where induction programme cxists and
secondly, where it does not. In the first, the
sneed to know” is fulfilled satisfactorily. In the
second case, there is every likelihood that nceds
are frustrated. This [rustration gives rise to
unfavourable impressions which stay for long.
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These impressions are related with unnecessary
fears and ansieties (as shown by dotted line in
the diagram).

In a study of the seven units at Ghaziabad
(U.P.) conducted by the author, it was observed
that in practice none of the units followed any
induction procedure.  When the employees
came to attend the interview, depending upon
the curiosity. they might get to know something
about the company. But on the part of manage-
ment, there was no such programme, whereby the
personnel selected were given any regular induc-
tion. It may be noted, that the study was con-
ducted in small-scale engineering units only.
Nevertheless, in small umnits, where face-to-face
relationship predominates, a manager who likes
and respects people may prove highly successful.
1n large organisations. however, good intentions
arc not enough; induction programmes are
needed to ensure an environment conducive to
productivity,

INDUCTION AND HUMAN BRAIN

INDUCTION 1IN PROCES

NO INDUCTION

AFTER SIX MONTHS

FULFILLED

NEED
FRUSTRATED

UNFAVOURABLE
IMPRESSIONS

|
v
1
|
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Dale Yoder, in his book *‘Personnel Mana-
gement and Industrial Relations™ has described
that labour turnover is heaviest in the first six
months of employment. Exit interviews were
conducted by the author, for employees who
left within six months of their employement in
two large organisations (employing approxi-
mately 1300 and 1100 employees). The respoa-
dents expressed, among others. the major reason
as luck of or poorly-designed induction pro-
grammes. Somez of them told that they were
trying for some other jobs from the very begin-
ing. From the unalysis of expressions, it was
found that unfavourable impressions remained
in their minds throughout the period they stayed
and ultimately these impressions led them to
leave.

Not only that induction programme is im-
portant from cmployees’ point of view, but is
New employees are much more
concerned about their

surroundings and it becomes the
responsibility of the management

to fulfil the need 1o know !

INDUCTION

equally important for employers, Let us look
at the total expenditure. for the selection
process for one post of shift-supervisor.

Rs.

. Advertisement 450.00

1. Postage-correspondence 2515
iii. Trevelling Allowances to

Applicants S515.00

iv.  Payment to clerical staff 220,00

v. VYarious tests and interview 475.00

Total Rs. 1683.15

If a selected employee quits, besides a loss of
Rs, 1685.15, loss to production is also consi-
deruble. In case of accident, machine stops
and thus is a direct loss to production as well
as to the employee. The last but not the least
is the situation, when the employee stays but
has low morale.  This situation also has a_direct
relationship with production.

Considering the other side of the coin, when
employees” duties are clearly described at the
outset, misunderstandings are less likely to deve-
lop, and unfavourable situations can be avoided
The diagram on page 249 will show that induc-
tion process is beneficial botls to the emplovees
and managentent.

Let us now look at the nature of induction
programme. Planncd induction should consist
of a serics of communications, written or
theough lectures to cnable the individual to
know the company, the job and his fellow em-
ployees. The following should be conveyed
through the induction programme.

History, objectives, services, organisa-
tion of the company.

ii. Personnel policies and practices of the
company.
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INDUCTION USEFUL TO EMPLOYEE

iii. Information of immediate concern, like:
location of canteen; washplace and toilet
rooms; time to break off for tiffin; what
leave an employee is entitled to and how
to apply for; how to get first wages and
salary, etc.

iv. Information relating to job and the con-
cerned department.

The success of the induction course depends
upon the quality of the person conducting it.
The inductor should be able to draw out the
interest of the inductees. Therefore, care must
be taken in the selection of the inductor.

Introduction to the company, the depart-
ment and the job can be carried out quite infor-
mally by an individual in small organisations,
whereas, in the larger organisations, a lormal
course of induction is necessary. Besides per-

sonal contacts, written media, and disp]z}ys
through audio-visual aids, are usctul in the in-
duction process.

Induction is a continuous phenomenon,
which needs to be imparted from time to time.
Reorientation isimportant at the time of promo-
tions, transfers, technological changes, etc.

Induction programme is an cssential phase
of personnel management. It is most effective
when it is properly designed and conducted.
Induction process is more needed for Indian
workers who are comparatively less technolo-
gically oriented than their western counterparts.
Personnel departments of various companies
in our country, should, therefore, start inducing
new employees. as well as employecs alrcady in
employment to make best use of human resour-
ces in industry.

The let oneself be bound by a duty from the moment you see it approaching is a part of the

integrity that alone ustilies responsibility.

—Dag Hammarskjold



Labour:

“‘The Sensitive Creature’

PS Ahluwalia*

Labour is perhaps the most important productive factor in industrial production.
More often one finds tabour in revolt.
No doubt there has been marked change in the labour-management

sensitive because they are human beinys.
question needs a careful study,

relations during the last three decades particularly after attainment of independence,

And they are
Why isitso? The

Yet, cne does

not notice a significant change in the abour’s outlook.  One still hears about strikes, giicraos, efe.
The author identifies the problems and suggests certain measures for bringing about hetter under-

standing between management and labour,

ES ! Labour isa very sensitive group amongst

all the animate things, contrary to the

earlier belief that labour is a commeodity, a bar-

gaining item which could be traded in the
market,

In the early thirties, a Bara Sahib used to
have the privilege of hitting the labour like a
basketball and Tlabour’s collcagues had the
audacity and impertinence of watching the fun
and even praising the Bara Sahib if his aim was
found to be perfect.

During that period of industrial change, at
least machines were better cared for than the
workers, since the latter could be replaced easily
when they were worn out but the machines were
more difficult to obtain. It became the fiction
of the time that the employer had not bought
the worker but merely hired his labour so that
worker’s health and living conditions were not
his concern.

Hydcrabad.

In recent times, industry has changed in many
respects from the early days of the industrial
revolution and industrial labour has figured
much more in the news of the world today and
more so in India—probably due to their typical
behaviour. Certain managing bodies had
taught their employees that work is a painful
and unpleasant necessity, but employees are
now distressed that they believed them. So
employees are launching a crusade against the
so-called ‘haves’—even resorting to brutal
methods-—for achieving a better lot in life,

Strike for anything has become a fashion
and a hobby for many, not only in underdeve-
loped countries like India but even in advanced
countries. After U.S.A., Britain was in the
news for the biggest strike of postal employees,
a death blow to the economy which was con-
sidered to be the result of another confrontation
between working class and managing class.

In India, as against ghereos and other in-
human methods adopted by the agitated labour
class, the teachers (respectable class) in one
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of our States had gone on strike because they
were not paid salaries for eight consecutive
months. We still expected them to survive.
(Provocative attitude of managing bodies.)

Recently, I saw an old frail human figure
along with his family members on hunger strike
because he had not been paid the provident
fund (life long savings) by his employer (a be-
liever of live and let live philosophy} after his
retirement. He was branded as a crack (he
wants to live and not to die silently against his
old age for asking such dues) teaching others to
adopt unmannerly agitational approach. We
also read recently that a manager of a factory
was stabbed to death outside the works in a
scuffle between the striking class and manage-
ment.

All this indicates that the labour force 18 1n
the process of revolt. So, the question is asked
often: Is it so? Then, why? Why this
revengeful attitude? What wrong have we
(ruling class) done? and so on. But no one
probes seriously “What is wrong with the condi-
tions under which these people are acting”?

The industrial labour movement in India
took shape in the year 1877, when the first wage
rate protest at the Empress Mill, Nagpur, was
witnessed. This was a humble beginning and
what seemed a simple protest was the beginning
of an industrial revolution.

The last 30 vears or so have seen rapid and
marked changes in the mechanics of playing
with labour and manufacturing processes due to
complexity, speed and character of technologi-
cal change and interdependence between the
sciences of human behaviour and engineering,
The assumption that laws of nature and pro-
perties of material will not suddenly be d:fferent
tomorrow from what it was yesterday has been
proved to be incorrect as the vears passed by.

Against this background, T am of the opinion,
we cannot understand the attitudes of either
management or workers unless they are seen in
their historical context, unless the past is reveal-
ed (an unpleasant necessity) and unless we rea-
lize that much that has been regarded as “human

Strike for anything has become
a fashion and a hobby for
many, not only in developing
countries like India but

even in advanced countries.

nature’ is, in fact, purely the product of a parti-
cular culture at a particular stage of develop-
ment. It will be really worthwhile to peep into
the forgetable past and see the plight of indus-
trial labour and the trade unions prevailing be-
fore and after the Independence era, with per-
haps some glimpse into the future.

Pre-Independence Period

It was the dark period of suppression of
labour. Those dealing with supply of labour
were having flourishing trade. Those were the
days of Bara Sahibs whose attitude was in no
wiy better than the treatment being meted out
to Harijans by the upper class. Physical ill-
treatment, fike kicking and slapping the workers
on the shopfloor was not uncommon and use
of abusive language was a daily affair. Poverty
was described as ‘God’s providence’ and low
status. the result of birth in a poor class. The
concept of dignity of labour and recognition of
their social needs were invariably unknown.
An ideal factory used to be fashioned like a
model cow-shed, the miich cows of which were,
of course, the industrial workers.

~ Industrial labour was regarded as an operat-
ing mechanism and human body a machine,
capable of a certain amount of output, to which
the mind is somehow attached to have a sense
of fear of miseries and starvation. Happiness
—real happiness was a thing to come,

No trade union was in existence during this
period. The orientation of unions was general-
ly as follows:

-
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Human body is a machine with a mind to think

Politically-based Unions :

Thev were mostly influenced by outsiders
and their activities were motivated mostly for
national irdependence movement. Labour
uplift was not their ultimate motto, but political
freedom was the primary goal. Nationalist
discontentment against the British rule, rather
than labour welfare, led to the formation of
these unions. Such unions could organise
many countrywide labour strikes, paralysing
the working machinery of Angrez Raj, as was
the famous railwaymen’s strike.

Stercotyped or Pauper Unions :

Such unions used to have a ‘ma-bap’ rela-
tionship with the officials, thus having official
recognition and were an instrument or a tool in
the hands of Britishers for achieving their pre-
determined objectives. The leaders of such
unions were, no doubt, from the working class

LABOUR

but they were made to do the work of “stool
pigeon.” The workforce had no sense of belong-
ingness and no fecling of togetherness for the
national cause. The common thought used to
be: why work if the Britishers reap the harvest
while we are only paid subsistence allowance
in the form of "Baksheeslh’. Upper echelons of
industrialists used to believe in the old adage:
“Even an idiot knows that the labour class must
be kept poor or he will never be industrialist,”

Post-Independence Period

On August 15, 1947, Tndia attained Swaraj.
The administration of India came into the hands
of Indians, who had struggled @s one man for
this day for about a century. History is replete
with sacrifices made by them.

We had a dream that all our past miseries of
nearly two centuries would now be over. We
took a vow of having a socialistic State where all
will have two square meals to gat, a roofl on their
head, and work for every two hands; there
would be no difference betwesen man and man
and a person will be judged on the basis of his
work and not by his religion, state, caste, or
creed. We embarked upon the construction of
gigantic industrial complexes, so that every
able-bodied person would gain appropriate em-
ployment. We got convinced that there was
the need on the part of the labouring class to
work together as one soul effectively and
harmoniously. Government officials, educators
and others were expected to contribute their
bit towards this challenging task of giving India
a facelift.

‘We started recognising the dignity of labour
and the educated class (white collar strata)
started replacing the iiliterate working labour in
managing the affairs of industries.

But with all this tall talk and evangelical
preachings for the last two decades, Twould not
be doing justice to the readers if T fail to mention
that there is no significant change in the labour’s
outlook, Why is it so? Because we could not
give a practical shape (even though we fully realize
the value of it) to the importance of human for-
ces, i, €. the one who is to manage and the other
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who is to be managed; or the one who is to
exercise authority and the other who is to obey.

We have been witnessing the alarming in-
dustrial unrest and strife in the industrial scene
during the past two years, which has thrown all
the known principles and norms of the so-called
industrial relations, managerial ideology and
human engineering in the gutter. Wilful in-
subordination and other disturbing factors like
coercive techniques in the form of gherao for
achiaving set and rigid objectives by labour have
further worsened the already strained manage-
ment-labour relations.

We are spending more time and efforts in
developing machines and things like that than
trving to understand and develop our workers,
who are animate and the most precious capital
resource of an industrial society. A recalci-
trant worker is more harmful than a faulty
machine in an industrial complex,

The concept of promoting muitiple trade un-
tons under one roof to the advantage of manage-
ment is still popular ard the mushroom growth
and multipficity of smali unions has, in fact,
created more distrust and disharmony. Up to
1953, nearly 2,700 registered unions were count-
ed with a claimed membership of 3,34,000. The
position will now be different. Group factiona-
lism, rivalries and polemics among the unions
and their instability are coming in the way
of human relations because cach union 1s hacking
its way through in its own direction and landing
in the jungle of chaos. A cursory look at the
procedure of granting recognition to represent-
ative unions of the working class convinces us
that the policies formulated and the methods
adopted are of hoodwinking nature based on
vested interest; they need to be overhauled, from
top to bottom.

1 make no apelogy in saying that most of the
representative unions of industrial workers have
no real backing of the workers, with the result
t..at they are hardly effective in motivating the
workers forimplementingthe agreements reached
with the management. Workers alwavs feel
that their union leaders are in league with the
management, with the result that such people
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Persuasion and consent can replace coercion

expend more energies in attempting to defeat
managements’ objectives than they would in
achicving them.

The public are much concerned about this
industrizl warfare and hope for a truce or per-
haps a lesting peace. Voluminous reports have-
been published by various committees of emi-
nent persons on this subject, most of which went
into cold storage: few which were accepted were
not implemented. My suggestion is for a simpli-
fied seolution for the cure of these so-called
perpetual ills, by defining the end and viewing
the beginning and then joining these two known
points by the shortest path to avoid surprises at
the end.

Role of Trade Unions

Qur pride should not hurt us simply
because, in course of time, the hideously under-
rewarded masses organised themselves into
trade unions to demand their rightful share
and having discovered their power, they have
reached a stage where each group is able to
demand, and with menaces to obtain a greater
share than it is in their own long-term interest
to obtain.

A tradesman, in this present age, has basic
loyalty to his profession, then to his firm or
employer and lastly to the trade union. 1t is the
conflict of these loyalties which has created
problems for the serious-minded individuals,
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The prime responsibility of a trade union is
constant whether in the year 1877 or 1971, being
to defend and advance the interest of worker-
members. Its democracy is a basic characteri-
stic beeause ultimate power of membership is
decisive. The structure of a trade union should
be such as can adjust to circumstances while
retaining its essential features,

Trade unions do not complain that most
managers see their primarv responsibility to
operate the cnterprise as efficiently as possible.
Their complaint is that their own actions are often
judged according to completely inappropriate
criteria. As no director will like to tell the
sharcholders that the bankruptcy is due to his
interest for employees, similarly no union should
be condemned because it refuses to subordinate
its members' interest.

Trade unionists are as conscious of the
national interest as any other group of citizens,
and educated workers should be encouraged to
accept gladly the leadership of elected unions.
There should not be any repressive measures
against these leaders.

Training in principles, objectives and system
of effective working of trade unions should be
given to all the elected labour leaders by the Cen-
tral Labour Institute, fully supported by the
Government, so that unions can function in a
methodical way and also be able to develop
trade union consciousness among the working
class,

Recognition Procedure

The procedure should be such that
it locks fair in the eyes of others. The
bona fides of certified unions with whom the
management should bargain in good faith can
be established only through fair, secret ballot
elections. There is a fear that reactionary ele-
ments may take advantage of such elections and
come in power. But the results of the last gene-
ral elections should act as an eye opener to those
who still cling to such views. We saw the politieal
parties having heterogeneous views grouping to-
gether and winning the elections, but they soon
started crumbling down like a house of cards as

LABOUR

they could not deliver the goods to the masses at
large. 1If such a grave risk can be taken for the
formation of a Government of the country, then
why don’t we give a fair trial by conducting
elections on the same pattern for the formation of
the unions in the industries too? Once the re-
sults are declared and the union formed, no
defection or toppling over cliques should be al-
lowed. The elected representatives of the union
should be allowed to operate for at least 3 years.

No outsider should be allowed to stand for
elections.

It may be noted that with the establishment
of popular and trusted unions,theworkers would
turn to their leader rather than to the super-
visor in seeking decisions which affect their wel-
fare and this would be a good aid for increasing
production because the supervisor would be able
to devote more time to concentrate on technical
problems than on what he is nrow engaged in.
Also, such clected unions will lose militancy at-
titude and will become business like. thus help-
ing a great deal in labour-management harmony.

Industrial Truce

The prime requisite  without  which
industrial order is getting degenerated into
anarchy is industrial discipline. When we turn
to the field of management, we soon discover
that attempts are still being made to base dis-
cipling on bribes and threats, the carrot or the
stick. But it is becoming increasingly evident
that these sanctions are no longer as effective as
they once were.

The reason for this change is apparent and
Government should play a major role in moti-
vating the habits of the working class, and, once
the sense of belongingness is inculcated, dis-
cipline will improve and truce will last. Tt is
said that a day’s token strike by Central Govern-
ment employees will cost the nation Rs, 3.5
crores, apart from hardships to nearly 62 lakh
passengers who are carried daily by nearly
57,000 trains. The strike will also dislocate the
handling of nearly 15 crore letters, 1.2 lakh
telegrams and 3 lakh trunk calls.  These figures
are a mere reflection of the price the nation has
to pay, whenever industrial truce is disturbed.
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Labour-Members in Managing Bodies

Tenants sometimes feel, *“What is there to live
for in a house where you can’t drive a nail into
the wall or undertake the tiniest improvement!”
So is the labour’s feeling if treated like a tenant.

Labour participation in management will
induce the process of collective bargaining for
settling disputes. The present internecine will
also get minimised because the dispute will be
discussed around the conference table and not
in the playground.

Short-term contract will cease to exist, which,
the moment it is signed, invariably brings up new
issues, thus affecting the whole atmosphere.
Fine words buttress no partnership but if the
theme of workers’ participation is accepted,
coercion and submission would be replaced by
persuasion and consent. ‘Bargaining’ of unhealthy
type will be replaced by ‘Productivity bargaining’
which will make a new breakthrough in in-
dustrial efficiency and industrial relations.

Concept of ‘progress,’ i.¢., profits to few and
hardships to many, will mean differently be-
cause labour will look into such problems of
profit sharing as the management would, were
they in management’s shoes.

The Pay Envelope

gveryone dreams of a
bigger pay envelope. It is a usual fear that
the employer wants to pay as little as
possible and extract as much work as he
can, whereas the workers seek maximum
wage at maximum efforts, even though both
beat the drum on the principle of *““fair wage for
a fair day’s work.” This wage imbalance, or
the cry of increased dearness allowance or
compensatory allowance, is directly coupled
with the market rates of the commodities of
daily use. So, why not strike at the root of the
problem by arresting the increase in the price of
commodities of daily necessities? Should it be
treated as a difficult problem? Many countries
have succeeded in doing so. Deterrent punish-
ment meted out to black-marketeers, unscrupu-
lous traders and those dealing with spurious
goods could put things right; otherwise, the cry

Psychologically,
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of bigger pay envelope will bend the back of in-
dustrialists, and a bare living wage will torture
the soul of workers.

Industrial Research

Whatever is applicable to the west will
not necessarily be applicable to the east and
for this reason industrial research on Indian
workers and industries i3 of paramount
importance and should be taken up on a
war-footing.

The existing uncertainty and confusion about
the understanding of union-management re-
lations underlines the need for basic research on
a national, regional, as well as community basis,
designed to provide objective data, which can
reveal the essential nature and sources of good
and bad labour relations in local plants, regional
areas throughout Indian industries, backed by
further experimentation in order to reinforce
and expand generalisations or principles derived
from research,

More Swadeshi research is also needed on
the factors involved in the establishment of
a “working  harmony’—a psychological
atmosphere where the management and the
union, in the organised plant can get on with
the job of producing more goods building job
satisfaction, creating high morale and main-
taining industrial stability.

The Challenge of Change

We should realise that it isa time of action
and not of slogans as our stakes are high and
targets difficult. The threat of foreign invasion is
by no means unreal today. Our jawans have given
ample proof of their worthiness and in order to
sustain their efforts we should be technologically
and cconomically strong, the success of which
depends upon an enlightened approach towards
the working class.

Here lies the challenge of change, the need
for systematic, meaningful and productive
approach to the future, the need to bury cherish-
ed but putmoded habits under the new challenge
of industrial stability wherein the cost will be
enormous if the social aspects of technological

progress are ignored. 000



Low-Cost Automation
for

Export Production

OP Jain*

The Fourth Five-Year Plan {1969-74) has set an annual export target at Rs. 1990 ¢rores in 1973~
74, compared to the actual export figures of Rs, 1300-1490 crores in 1969-70.  In order that the pre-
scribed increased rate of 7°; in annual exports from the country is satisfactorily achieved during the
Plan period, export efforts will need to be broad-bascd and also by achieving international competitive-
ness in price and quality. Broadening of export base implics the increasing participation of all the
economic sectors and the production units of each sector in expoert business,  Such a purticipation is.
undoubtedly, to be limited to the prodection of quality goods at competitive costs.

At present, enly a limited number of production units actively participate in exports.  Very
few units in the small scale sector are reporied to be exporting an appreciable portion of their pro-
duction. The small and medium industrial units have considerable potential to produce for export,
but are reported to be inhibited from doing so because of their high costs of preduction and less than

satisfactory guality of their manufacturers,

Some devices are, therefore, to be selected and adopted by these units to reduce their costs of

production and o improve quality of their products,

Low-cost automation is suggested to be a device

for improving the productivity and increasing the competitive strength of small scale industries’

products.

OW-cost automation, as it is understood
under certain production conditions, con-
notes the adoption of certain automatic devices
and the mtroduction of certain automatic equip-
ment as attachment to the existing machines,
which tend to reduce human interference in
manipulation and control of machines. In other
words, it substitutes application and exercise of
certain human attributes by automatic devices.
1n general terms, it is described to be a state of
mind and discipline wherein one proceeds to
arrive 2t a higher degree of technological level of
operations through a step by step manner. Tt
secks to build around a system as against to re-

*Dy. Dirzctor, Office of the Development Commuissioner,
Small Scale [ndustries, New Delhi.

place a system; that 1s, an old but usable equip-
ment is not treated as a junk merely because a
contraption has been/can be built around it but
a contraption is built o supplement the old
capability of the existing machine.

Low-cost automation needs to be distinguished
from automation in general, mostly by the fact
that it is low cost, implying thereby that it
strives to delegate those human attributes to a
machine which a particular business or factory
needs most. Tt seeks to introduce only that
system which the business or factory needs, not
more or less, in view of the market prospects
of its products. Tt needs also to be distinguished
from mechanisation. Mechanisation reduces
physical efforts but the operator is still required
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to control the muachine.  Automation replaces
both the operator’s mental and physical efforts.

In Operation

Low cost automation 1»  introduced to
improve the operation of a factory in terms of its
output, cost of production or quality of product.
It proceeds with the identification of the “center-
ing’ aspect of manufacturing operations which,
when replaced by supplemented with an auto-
matic device, will enhance the productivity of the
industry, increase output and reduce production
costs by eliminating wastage. The automatic
devices are added to the existing machine to
eliminate or reduce o a minimum homan
action in producing goods i such fields as
receiving information, decision making, remem-
bering, acting, exerting forces and controling.
The automatic devices seek to pertorm some or
all of these activities either singly or simultane-
ously.

The more popular among the automatic
devices or components added to the existing
machines are the standard pneumatic equipment
and electric equipment. Standard pneumatic
equipment includes energy convectors: pumpsand
compressors, motors, cylinders, pressure intensi-
fiers; controllers;directional control valves, check
valves, pressure control valves, shut-off valves;
and auxiliary equipment; flow lines and connec-
tions, reservoirs, filters, lubricators, heat exchan-
gers, and mufllers. Electric equipment comprisegs
energy convectors, clectric motors, pull {or push)
clectro-magnet, rotary solenoids, controllers,
limit switches, various types of relavs such as
latch stays, time delay relays, overload relays,
etc, timers (synchronous motor, bi-metal, clock,
fluids, etc.}, programming units or logic blocks,
and pressure switches. Application of these types
of automatic equipment are not entirely un-
known to the small and medium scale units,
It will, however, be proper to emphasise the
functions which these equipment can perform
to increase productivity through high speed of
action and improved quality through imparting
necessary precision and fineness to the ultimate
product.

A mechanical latch or a trigger can “feel”
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Low-cost automation is

advocated for reducing production
costs and improving quality of
the product in the small and

medium sectors of Industry.

il a product is already at a certain location and
also ascertain, subject to certain limitations, if
all the products conform to a certain shape cr
size. A float can determine if the liquid level is
at a certain point and can relay the amount of
viscosity of the liquid to a mechanical drag.

A mechanical limit switch or mechanical
trigger gets its information from the touch of
physical stimulus which activates an electrical
switch and which completes an electrical circuit
and releases a mechanical linkage. A thermo-
device can, because of the heat, expand its con-
tent to “pressurize’’ a switching diaphragm or a
closing valve. An electronic eye can “see” if a
material has passed a certain point and can
“know” if the size of a piece is large enough
or if that picce is smooth enough. It can give
information on the colour and attributes of a
product.

The above are a few instances of automatic
devices which can be pressed to task under low
cost automation by a small scale unit ata very
little cost for increasing its productivity. Simi-
lar instances can be given of suitable automatic
equipment or devices which can replace human
attributes to a large extent in other ficlds of
activities mentioned above. The main conside-
ration in selecting the specific equipment or
device is the cost factor in view of the specific
purpose it is to serve. The guiding principle is
that one may not spend more on an addition of
a device than what he expects to receive in return.
According to one source of information on the
subject, automation can best be described as
low cost if the total cost of the components in
each application is under £ 2000 at the present
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prices and if there is rcasonable chance of
recovery of this capital outlay through increased
productivity in about a year. Such a time esti-
mate may not be true under all circumstances,
but it emphasises the need for working out the
direct and indirect cost of adding or supplement-
ing a specific automatic device to the existing
machine and the profit to be realised thersfrom
over a period of time.

Economic Aspects

The two important cconomic aspects of low
cost automation are :

(i} likelihood of displacement of human
labour; and

(1) possibilities of reduction in costs.

Manufucturing on a small scale is generally
associated with the labour intensity of opera-
tions and, therefore, the provision of large
employment opportunities. It is, thercfore,
feared that automation of the whole or a part
of small scale manufacturing, irrespective of the
capital cest involved therein, might lead to dis-
placement of human labour. 1t is true that
there will be a certain degree of reduction in
human labour employed on the centering part
of the manufacturing processes as a result of the
introduction of low-cost automation, but the
increase in quantity and efficiency of total pro-
duction is expected to generate more employ-
ment opportunities for people having varied
skiils and experiences at different levels of pro-
duction. This observation emanates from the
argument that changes in aggregate employment
are governed by the growth in aggregate demand
for zoods and services and the growth in the
labour force, as a result of the growth in output
per manhour. Expectations of greater employ-
ment avenues in the small scale sector in con-
sequence of mtroduction of low cost automation
can be realised it such an automation is properly
phased out and confined to such a part which is
very crucial from the viewpoint of increase in
total output and productivity.

Introduction of low-cost automation can lead
to reduction in costs of fabour, materials and

LOW-COST AUTOMATION

overhead items of expenditure and therchy ensure
cost competitiveness particularly in international
markets. Reduction in labour cost can be
achieved through increase in output per worker
and the use of less skilled labour, with the same
or better results. It is, however, to be noted
that before any automatic device is added to an
existing machine {or cost reduction, it is to be
made sure that the existing output rate cannot
be stepped up through other techniques of pro-
duction planning.

In case an introduction of automatic device
is considered to be inevitable, the human skill
deficiency at the ‘centering’ part of the manu-
facturing operation will be made up and greater
confidence and speed will be generated with the
consequent increase in overall cuiput per person.
Further, an automatic device at such a point will
reduce the neced for skilled labour with the resul-
tant saving in small tools and hence reduction
in labour cost per unit of output.

Low-cost automation is expected to reduce
material cost through the use of lesser quantitics
of material for a product, the use ol cheaper
materials and, or the reduction in scraps. It Is
possible that a unit may be using nore material
than necessary per unit of output because opera-
tors might not be so skilled as to apply the proper
quantities of all the necessary raw materials. In
certain cases, these operators may be using cer-
tain materials which, though not the ingre-
dients of the final product, have to be used for
making production possible.  Onc  certain
instance of such materials is tuels used to soften
a piece of metal in order to make it workable.
At other times, a unit may be using more raw
materials because its plant cannot opcrate on a
smaller production level recessary to mcet the
given volume of demand. In case, an automatic
device or equipment can regulate the speed of
plant operations to the desired level of produc-
tion, material usage will be reduced with a con-
sequent cconomy in material cost. In case
labour cost is reduced through an automatic
device or equipment, it is possible 1o use scraps
which might be resulting from wrong operations
or some physical necessity of starting with more
raw material than i required for t(he end-
products.
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Similarly, overhead costs can also be econo-
mised as a result of the introduction of low-cost
avtomation, in more than one form. With the
reduction in number of direct employees propor-
tionate to the total output, a part of the cost on
supetrvisory labour will be saved. Further, as
the operational specifications will be strictly
followed, there is likely to be the saving in main-
tenance costs of machines in critical areas. Tool
expenses are also likely to be saved, There may
be slight increase in overhead costs due to more
strict scheduling and demand for new device or
equipment to be produced. But the savings in
costs on different accounts witl be larger than the
increase in capital costs following the introduc-
tion of low-cost automation.

Selective Approach

1t may be gathered by now that the introduc-
tion of low-cost automation envisages a sub-
stantial degree of advance in mechanisation. As
such, it is to be encouraged in the progressive
sector of small scale industries producing quality
and precision products for export in particular.
As mechanisation progresses in small scale
sector, either through substituting dominantly
manual by mechanical operations or through
replacing obsolete by modern machinery or both,
the scope for low-cost automation will increase.
In other words, the techniques of low-cost
automation for stepping up productivily in the
small scale sector will have to be introduced on
a selective basis and in a phased manner.

Low-cost automation should, in the first
phase, be introduced in such small cxporting
industries as manufacture precision  goods
like scientific instruments, electrical measuring
instruments, etc. In these industries, there is
urgent need to improve the competitivencss of
individual units through cost reduction and
quality standards.

In the second phase, low cost automation can
be introduced in exporting industries producing
products such as sewing machines, bicycle, elec-
tronic components, sophisticated plastic goods,
etc. The products of these industries have
already entered the export markets and can make
much greater headway in such markets in case
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Introduction of low-cost
automation can lead to reduction
in costs of labour, materials

and overheads and thereby
ensure cost competitiveness,
particularly in international

markets.

their products are price and quality competi-
tive. Since these industries have originally been
structured to meet domestic demand for their
products, they need manufacturing adaptions/
innovations for attaining the needed competitive-
ness through low-cost automation.

Essential Steps

Propagation of low-cost automation i the
export-oriented industries in the small scale
sector is a two-fold task. Firstly, cost bencefits
relationship of this technique are 10 be werked
cut on the basis of necessary technicai data and
economic facts so that the results are substantial
to induce and apprise enterprises of selected
industries about the desirability cf the technique.
Secondly, certain institutional facilities are to be
provided at different levels for facilitating adop-
tion of low cost automation by competent
enterprises of selected industries. An integrated
approach is, therefore, necessary to accomplish
the two-fold task so that the maximum benefit
accrues in the desired direction.

Working groups have been s¢t up and are
expected to be set up in future for study of
mechanisation;or modernisation of simall scale
industries in general and the selected industries
in particular. These groups can as well study the
possibilitics of introducing low-cost automation
in the selected industries and also determine the
criteria of selection of individual enterprises for
the purpose. The selection criteria can be the
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export prospects of their products. export capa-
bilities of the enferprises, etc. Alternatively, a
separate working group c¢an be set up for selec-
tion of small exporting industries which can
ensure maximum benefits of low-cost automation
in terms of cost reduction and quality improve-
ment. Such a group can as well work out a
phased programme for the purpose, in terms of
the number of enterprises and products to be
covered under it.

Both the aspects of the task can be tackled
simultaneously on an imstitutional basis, A
properly staffed institution is absolutely neces-
sary for working out economics of low-cost
automation to convince the selected enterprises
about the benefits of this technique and also to
render counselling services to the selected enter-
prises on a continuous basis, In UK., the
Ministry of Technology, in collaboration with
the Paisley College of Technology, has set up a
Ceatre to provide the advisory services and
instructional facilities for encouraging industrial
companies, particularly small ones, to make
greater use of existing low-cost automatic con-
trol equipment and automatic techniques.

Low-cost autornation is a speciulised enginee-
ring job. It entails:

(1) localisation of the need to automate for
the reason that other principles of produc-
tion techniques cannot help to achieve the
objective;

(ii} application of value analysis for an effici-
ent identification  of unnecessary cost, i.e.
cost which provides neither quality nor use;

(11)) determination of element/clements of the
job which really merits the application of
low-cost automation; .

(iv) designing of the automatic device to en-
sure optimum combination of safety, cost
economy and operational efliciency; and
(v) experimentation with the designed device
in a laboratory.

It shows that a person entrusted with the
job of low-cost automation will need to have
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mter-disciplinary knowledge and expertise. which
a small manufacturer cannot atford to employ
on his own. That is why, an ‘nstitutional arrange-
ment 1s necessary for executing the programme
in view.  Such an arrangement can be an ad-
ditional responsibility of an agency already en-
gaged in improving the preduction and raising
the productivity in the small scale sector. The
agenuy like this cun be provided by the Small
Scalz Industrics Development Organisation
(SSIDO), in the manner that the University of
Philippines Institute for Small Scale Industries has
set up a Centre for the purpose. The proposed
Centre i theSSIDO can, besides rendering coun-
selling, impart traiing in .ow-cost automation
to the operators of selected centerprises in a
phased manner. The ECAFID Sceretariat has
alrecdy devided in persuance of a proposal made
by the 9th Working Party of Small Scale In-
dustries to organise a Roving Seminar on low-
cost automation for demonstration and practical
training of industries and expansion of workers
in the ECAFE region.

Summary

Low-cost automation is not to be confused
with automation in general. vn the one hand,
and mechanisation on the other, 1t is udvocated
tor reducing production costs and improving
product quality in the small and medium
sectors ol the industry. In view of the
need 10 sicp up exports of small industries’
products during the Fourth Five-Year Plun
period, a programme of low c¢ost automa-
tion should be formulated and employed
on a selective basis and in a phased manner.
Export-oriented industries, which are essentially
mechanised are the best-suited for introduction
of low cost automation. Since low-cost auto-
mation requires an inter-disciplinary expertise,
the programme will need to be propagated vigo-
rously by setting up a Working Group to for-
mulate it in all its details and by establishing a
Low-Cost Automation Centre, preferably with-
in the 8SIDO. The proposed Centre will or-
ganise training and render counselling in me-
thods and practices of low-cost automation for
the benmefit of operators in small industries

sector. 00



Export Incentives:
Need for Measuring Impact

Dr P Chattopadhyay*

I'roviding incentives Lo exports is 2 common phepomenoe both in the deseloped and onder-
developed countries.  Export incentises aim at encouraging, the cxporters towards boosting their ex-
ports by making exports competitive.  India too has yvarious schemes of export incentives,  According
to the avthor, these sehemes are complicated and have not been able to make as much an impacy as
perhaps the Goverament mtended.  While giving  greater emphasis to non-trzditional exports, the
importance of our traditionuab exports should not be ignored and subjected (o certain disincentives,
Administration of incentive schmes by varivus agencies has becn one of the weakest links in the chain.
‘The need s for a positive thinking for creating the right atmesphere in which exporters are genuninely

motivated 1o boost exports,  Expurters have 1o he convinced that exports can be made economically

viablc.

'XPORT incentives in India hive been mtrodice-
ed with several purposes. The major
objectives of Incentives are Lo activate the ex-
porters towards boosting their exports through
the creation of a climate in which the exporters
may feel that the export effort is worthwhile;
secondly, incentives have been designed to com-
pensate the exporters for the losses suffered by
them in exports; thirdly, incentives aim at creat-
ing an adequate infrastructure for exports so
that the hurdles that come in the way on this
account are removed; fourthly, by removing
disincentives the exportors would be encouraged
to put in greater effort for beoosting exports;
and, last but not the least, to help the exporters
to organise for greater utilisation of produc-
tion capacity through import of plant and machi-
nery, intermediate goods and raw materials.

Incentives are quitc common among the
exporters from different countries of both the

*Director (Research), Institute of Cost and Works
Accountants, Calcutta,

developed  and  underdeseloped world, To
match these ancentives of  competitors {rom
other countries, the Government of India have
also devised some incentives tending to put the
Indian exporters on the same footing as those of
other countries. Incentives have in view a re-
duction in prices of the export products in
various ways so that Indian export products
cai meet the keen competition abroad on
grounds of prices. How far the incentives have
been able to motivate the exporters and how
costly they have been are matters that require
some consideration in view of the indifferent
niovements in exports from year to year and
from commodity to commodity.

The incentive schemes formulated by the
Government are complicated and require a
sensitive administrative set up which does not
seem to have been there yet, in spite of the
intentions of the Government. Instead, what
has actually been done is to proliferate the agen-
cies of the Government in many different fields
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connected with the export effort and in the pro-
cess causing a heavy drainage of resources.

Types of Incentives

The types of incentive schemes formulated
by the Government of India have various pur-
poses in view, The schemes make a distinction
between traditional and non-traditional items
corresponding to the increasing need for pro-
motion of non-traditional goods. Chart 1
shows the different types of incentives relevant
for traditional and non-traditional goods.

Removal of disincentives is manifest in the
desire of the Government to simplify the pro-
cedures and to simplify the export documents,
reduction in the time taken at the ports, dis-
counting facilities with the banks for quicker
realisation of export proceeds, priorities given
to exporters in various maiters and the export
performance awards to exporters of various
products and comntodities and recognition of
manufacturer-cxporters as export houses when
their exports have exceeded a certain specified
amount for traditional and non-traditional
export items. Recognition is granted when
they have satisfied specified conditions. This
entitles them to certain advantages.

Promotional Incentives

Promotional incentives given by the Govern-
ment of India are based on the idea that
the items that are exported from India
should be more in number and diversified in
character. Traditionally, India has been an
exporter of jute manufactures, tea, <cotten
textile and some minerals like mica and manga-
nese ore. Industrialisation of the country
during the era under planning put a stress on
new industries like engineering and chemicals.
[t was necessary to create an image of the coun-
try abroad in the markets for industrial goods.
Cost and price pushes within the country re-
quired that some reliefs were given to exporters
of these non-traditional items to enhance their
competitive ability. The promotional incen-
tives relate to both financial and non-financial
incentives. Among the financial incentives may

While giving greater importance to
non-traditional exports, the
importance of non-iraditional

exports should not be ignored.

be mentioned the cash assistance, drawback of
customs and refund of excise duty on raw mate-
rials, parts and components as well as interme-
diate goods and rebate on income tax. The
freight concessions allowed by the Railway
Board and the premium on import entitlements
or profit on sale of such tmported goods may
also be included in the category of financial
incentives.

The promotional incentives have in view
increasing export of new items in both traditional
and new markets. One of the results of this
category of incentives is that India now exports
about 3000 categories of products and to almost
all the markets excepting those countries with
whom our relations are not cordial. These
incentives have given the exporters some leverage
to reduce prices in cases where full cost or even
marginal cost prices would be uncompetitive in
foreign markets. The rationale of these in-
centives is that when the new products are facing
keen competition abroad to muke a headway
it is necessary that the losses causcd in the pro-
cess are borne by the State. In addition, in
most foreign countries, incentives are given in
various ways which need be matched for en-
hancing the competitive ability ol our goods.
These incentives are sought to create adequate
motivation among exporters in conditions ¢f a
fairly pood and profitable domestic market and
a demanding and loss-bearing forcign market.
Whether the motivation so created is a real and
sustaining one is a different matter.

Incentives for Consolidation

Distinguishing between the promotiamal and
non-promotional incentives, one finds that a
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Incentive schemes must be capuble

of creating an atmosphere in

which the exporters are genuinely

motivated to boost exports, as

a stimulating, rewarding

CCOnOmic activity.

nujor emphusis has been lud on promoting
new products in new markets and traditional
markeis, not so much on conselidation and
dynamic expansion of export of traditional
goods to the traditional markets.  As a matter
of fact. some of the traditional exports have
been subject 1o positive disincentives. The
cases are of jute and tea. Both these items
have suffered materially because of indifterence,
apathy and untoward policy measures ul u
time when they deserved a higher priority than
the non-traditional items. Tt is perhaps not
known widely that in the cost of both jute goods
and tea, the incidence of indirect taxes is of the
order of 235 paise for every rupee, apart {rom
export duty. The drawback of customs and
refund of excise together do not recompense
industry more than 15 paise in a rupee as regards
cxports. This is astonishing from two points
of view:

(i) These goods do not have any significant
import content.

(2) These are perhaps the only profitable
export products, earning net foreign exchange.

The gross neglect meted out to these items
is mantfest in the sense that the share of exports
of these items from India vis-g-vis total world
exports is on the decline and the share of their
exports in total preduction is also diminishing

EXPORT INCENTIVES

every vedr.  Yelthese produets topether earned
28 per cent of the tolal loreign exchange earn-
mngs in 1968-69.  Not that Government did not
act at all. But st did at a time when coensider-
able harm was already done 1o the Tong-term
future of these products from Indin. All the
attention that is now being given to these pro-
ducts has come a little too late.  The hens luy-
g gotden c¢ges hive been aimost permanently
disabled.

Administration of Incentive Schemes

The administration of incentive schemes has
remained one of the weakest links in the chain.
Government has established a Lurge number of
agencies for looking alter exports. The effec-
tiveness ol these agencies has not. however,
been as much as one would desire of them.
The export promotion councils and the commo-
dity boards have behaved like cxtensions of the
burcaucracy rather than well-organised units
meaning  business. The performance of the
Tea Board as recently assessed by the Public
Accounts Committee of the Parliament will
testify to this. Other agencies are also not
very different.  An aggregative, irading approach
1o exports initiated by the Government and
these agencies and the adminisiration of incen-
tive schemes through them have come in the
way of generation ol an incentive effect in the
following ways :

{1} The elaborate  provedures through
which the exporters are expected to go
have caused a scare among them.

(2) The time taken for dispensation of in-
centives has been inordinately long.

(3) The lobbying necessary has been a
factor that puts the exporters in a fix.

(4) The incentive schemes have not been as
straight as desirable. For instance, the
element of additionality in the addi-
tional rebate on export sales has been
absent in conditions of loss-bearing ex-
port of the items qualifving for such
rebate,
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For the export of the same items, the
exporters have to approach different
authorities for drawback of customs,
refund of excise and sales tax and for
claiming cash assistance, etc. This is
not congenial for generating the required
atmosphere, to say the least.

These schemes do not subscribe to a
scientific system and have a kind of
adhocistm involved. One, in this con-
text, remembers the strictures given by
the Public Accounts Committee on the
administration  of  export promotion
schemes and their indifferent effective-
ness.

There Joes not seem to have been any
kind of cost-effectiveness studics of the
administrative set-up established in this
country with a large number of agencies,
often with overlapping jurisdictions.

The aim of the Government, according
to the recently adopted export policy re-
solution, is to induce i1mporters to ex-
pand and adapt their production with
a view to entering into enduring rela-
tionships with overseas importers and
to offer attractive terms and conditions
to importers. The actual steps taken in
this respect are grossly inadequate as
regards traditional exports.

Reverence for life ..does not aliow the scho'ar 12 live fo- hig
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Conclusions

Incentive schemes in an extremely delicate
area like exports must have certain features.
First and foremost, they must be capable of
creating an atmosphere in which the exporters
are genuinely motivated to boost exports, as a
stimulating, rewarding economic activity. At
present our schemes lack a sharp edge. Further,
such schemes should respect and acknowledge
the existence of need hierarchy as suggested by
Maslow, for effective sustenance of the effort
that an exporter puts in over a period of time.
The Government has distingmished between
traditional and non-triditional exports in so far
as a higher priority is accorded to the latter,
larger quantum of financial assistance i3 given
and preferential {reatment is given to the expor-
ters of non-traditional goods, in according re-
cognition to export houses, etc.  1In many ways
this distinction has started having its rebuff.
It i~ a {act that subsidisation of non-traditional
exports has made such cxporters sell goods
abroad at prices recovering not more than 40
to 45 per cent of the cost of production. Tt is
a fuilurc of our national export pelicy that as
yet exporters do not believe that exports can be
made economically viable. Incentive schemes
nced changs from time to tinze but they need not
be as complicated as they are now. It 1 also
necessary that cost-effectiveness studies should
be made with respect to the commaoditics and
the individual schemes in operation.  One has a
feeling that the present dissipation of effort
must stop. 200
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The Computer Revolution
John Morris*

With the development of computer, we are witnessing a new structure of human seciety, with
new sources of power more threatening and more promising than anything that we dared dream of
twenty vears ago. The new revolution differs from the older revolutions in one important aspect.
Whereas the older revolutions were based on new sources of physical power, the nmew revolution is
bascd upon a new source of mental power, This new tool will bring forth different reactions from
different people. There will be some who will be overwhzlimed by it, discouraged by the appearance
of semething which not only takes away their jobs, but also takes away that clement of their jobs

which gave them status,

lectual tool more powerful than any tool that men have ever used before,

to be watched.

HEN Reinhold Nicbuhr, who was to be-

come one of the most prominent American
Protestant theologians, left his small church in
the Midwest and went to Detroit in 1915, he
began to preach the same cheerful liberal Christ-
ian dostrine of good works and social progress
that h» had learned as a student, summed up in
that old slogan of the nineteenth century Ameri-
can liberals, “Onward and upward forever!”

But things weren't going enward and upward
forever for the men who worked in Detroit.
Henry Ford had just opened the first automotive
mass production line, which was revolutionizing
the making ef the automobile. In a different
sense, 1t was also revolutionizing the lives of the
men who worked on those lines, for they found
themselves no more than cogs in a vast, almost
overwhelming machine. They were no longer
humans. but pairs of hands which turned a
wreneh or screwdriver, using the same motion
dav after dayv. Against the dehumanizing
effect of the mass-production line, Niebuhr found
it mnecessary to  re-formulate the Christian
message in terms which had been forgotten by

*Kirkland College, Clinton, N.Y, 13323, U.S.A.

Chn the other hand, there will be those who rejoice in introducing a new intel-

These are the people

the liberal church of his dav. The revolution
in automobile production was thus closely con-
nected with a revelution in religious under-
standing,.

As an outsider, T cannot speak with any
direct knowledge of the effect of industriali-
zation upon the individual person in India; but
one thing which Gandhi made absolutely clear,
even to us outsiders, was the overwhelming
effect of industrialization upon the individual.
Although his message was quite different from
that of Niebuhr, he resembled the American
theologian in his emphasis upon the religious
meaning of the new industrial era, and upon
the importance of the individual in this new
era.

Computers: New Source of Mental Power

We are going through still another such re-
volution today. With the development of the
computer, we are wilnessing a new structuring
of human society, with new sources of power
more threatening and more promising than
anything that we darcd dream of twenty years
ago.
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As Norbert Wicner pointed out in his book
Cyhernetics. the new revolution differs from the
older revolutions in one important respect,
Whereas the older revolutions were based upon
new sources of physical power—the power of
the steam engine, the power of coal, the power
of electricity —the new revolution is based upon
a new source of mental power, anincrease in our
power of computation.

The imvention of the computer is like the
invention of the printing press. The printing
press was also the source of vastly increased
intellectual activity, as it brought books and
newspapers to everyman, and with thein the
demand flor the right to learn to read and write,
and thus to commuicate his thoughts to others
whom he could not scc. When every person
could learn to rcad and write. the inteliectual
revolution that accompanied the industrial
revolution had begun.

We should be prepared for an equally im-
portant revolution today; we can sce some of its
symptoms already. Henry Ford’s production
line has gone through another revolution, as
computers are used to control many of the
machines on the production line. 1 wish
vou could visit the Ford plant, near Detroit,
to sce the effect of the computer upon it. You
would be able to compare it with the paintings
in the Detroit Tnstitute of Arts, which picture
the production line of 1932, on the same location
as the present plant. Forty vears ago. the ling
was swarming with men. riveting, tightening
screws, pushing the car bodies from place to
place. Today, the line seems almost deserted.
At many points, production is controlled from
the console of a computer, which makes many
of the decisions formerly made by men.  Auto-
matic tools, under the control of computers,
perform hundreds of the operations which once
required the skill and experience of trained men.

In Detroit, then, and in hundreds of other
cities a tremendous and rather frightening change
has come about. Many of the tasks which once
could only be performed by human beings are
now being performed by machines. What mean-
ing does this change have for the people who are
caught up in it?
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With the development of
computer, we are wWitnessing a new
structuring of human society, with

new sources of power, more
threatening and more promising
than anvthing that we dared

dream of twenty years ago.

Human Being s Machine!

There are many ways of characterizing the
differences between a person and a machine, but
one of the most obvious differences is that a
machine can commit errors, but it cannot do
wrongs. The machine is not an cthical subject,
like a human being. It does not choose between
good and evil. Tt makes no sense to praise or
to blame a machine, just as it makes no sense to
kick a gasoline-powered engine when it won’t
start. We have no justification for getting angry
at a machine, but this does not keep us from
getting angry. We can be just as frustrated, just
as impatient, when a machine fails to function
as when a human being commits some wrong.
This anger and frustration are expressed, then,
in strange and unpredictable ways. Rather
than striking out against the machine, we strike
out against human beings, or against ourselves.

We have often heard it said that computers
are “thinking machines.” 1t does not seem to
me that they are anything of the sort. unless we
define “thinking™ to mean an impoverished kind
of data processing quite unlike the creative levels
of human thought. I have come to agree with
the sculptor Jean Arp, who said before he died
in 1966, that ““The reverred machine will soon
devour the universe and infinity. Man does
not suspect that what he is following will lead
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There are many wavs of
characterising the differences
berween a person and a machine ;
one of the most obvious differences
is that a machine can commit
errors but it cannot do wrongs.

him to nothingness... . Weg must restore
once more to his humble place in nature.™

man

Every major invention has brought with it
major social changes and realignments. Men
who have grown up with a standard. habitual
response tothe world around them cannot sudden-
lv give up the views that they have held and which
give them a sense of security in the world, and
which make this a world that they belong to.
They are confused and frightened by forces over
which thev feel that they have no control.
We have only to visitan automobile plant. whers
overhead cranes carry huge chunks of metal,
where gigantic presses shape sheet metal into
hoods (or bonnets, as the English call them),
tenders, rool tops and the other parts of the car,
and to contrast the immense size and power
of the machines with the men who work beside
them, in order to understand something about
the effect that such machines—with the heat and
noise that they produce, with the possibility at
any moment of crushing a mun’s hand in a press.
or his foot beneath a casting—must have had on
the men who first worked with them. Men were
overwhelmed by the machine.

It may be that the computer. then. which is
equally impressive in its power in contrast with
men, which can perform a billion computations
while a man is performing only ane, which works
with incredible speed and accuracy. may also
overwhelm the men that created 11.

In the factory. the sense of overwhelming,
superhuman power could territy some of the
men that worked with it.  But there was another,

Just s,
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directly opposite force at work. Man saw the
machine as a source of immense power that he
could control for his own uszs. It was a slave
that he could master. At the throttle of a loco-
motive, the engineer was one of the heroes of his
time, streaking across the countryside with im-
mense power, which could dcslroy any human
in its path. Another hero was the pzlot of the
riverboat, as Mark Twain describes him in mid-
nineteenth century America. guiding the desti-
nies of the tiny humans whom he deigned to steer
along the hazardous course of the riverbed.
The truck driver (or lorry driver, if vou prefer),
the airplane pilot, the man at the controls of a
giant crane. all are men with superhuman mecha-
nica[ powers at their command.

The machine, then, can have one or the other
of two opposite effects,  When a4 man feels that
hic is at the controls, he is blessed or cursed with
imimense power, perhaps a demonic power that
makes him feel that he is like a god. When a man
feels overwhelmed by the machine, he feels its
impersonality and its immense force, like a Jug-
gernaut that is threatening to destroy him. and
which he cannot control.  Both of these forces
were at work in the industrial revolutions of the
past.

What the steam engine did for man a century
ago. the computer is doing for him today. And
a century ago. there were those like
John Henry—the mythical American railroad
mun who could not win in & contest with the
steam-drill—so today the computer is displacing
millions of people who are no longer able to
compete against the computational power of the
machine.

Who are these people 7 Above all, they are the
white-collar workers, the accountants, the filing
clerks, the billing clerks, the men and women
who once kept accounts in offices, but who find
that operating a computer is too much for them.,
They vannot compete against it.

But it is not only the clerical workers who are
being displaced by the computer. When the
computer was first programmed to control in-
dustrial production, it led to the dream of the
auntomatic factory, in which computers controlled
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every stage of production. This dream has
become a reality in some plants, particularly
those that produce petroleum products where
the delicate control of the system requires
the quick response of the computer to keep it

going.
Substituting Men

Many of the automobile plants, like the Ford
plant, have automated most of their subassem-
blies. The result of this kind of computer-based
control system is seen in Detroit, where many of
the skilled mechanics, welders, machinists, tool
makers, find that their delicate skills arnd long-
trained habits arc no longer neceded. Not long
ago, I saw the Packard automohile plant in De-
troit standing deserted. with the hundreds of
skilled men that it once employed now out of
work, or in some other occupation. The empty
Packard plant became a symbol for me of one
of the effects of computers and automation on
the men and women of our society.

The effect of the computer 1s a different effect
from that of the steam ¢ngine. It does not pro-
vide a new source of physical power. but a new
source of mental power., The automobile factory
works with tools which are not greatly differ-
ent from those that were used twenty-five
years ago, but the methods of controlling those
tools are different. A metal lathe today uses the
same comcepts in its construction that a metal
lathe used fifty years ago, but the method of
controlling has changed, The computer decides,
on the basis of the plan that has been provided,
where to make the cut, how fast to proceed,
when the piece has been finished, and whether it
meets pre-assigned specifications. This is an
intellectual task, the sort of task that men have
done.
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_And we can expect that people will react to
this new tool in much the same way that thev
reacted to the old tool. There will be some
who will be overwhelmed by it, discouraged by
the appearance of something which not only
takes their jobs away, but also takes away that
element of their jobs which gave them status in
their work or trade, and made them feel like
persons. On the other hand, there will be those
who rejoice in a new intellectual tool more power-
ful than any tool that men have ever used before.
These are the pecple to be watched. The ten-
dency to play God has always been with us, but
the power to control the lives of other people
has never been as strong as it is today.

It would be pleasant to suppose that the re-
ligiousleaders of our own daycould speak mean-
ingfully to the people who are overwhelmed
by this new power that men have let loose upon
theearth today: but amongthe people withwhom
I have worked, and in the computing journals,
the traditional messages of the religious world
play no part whatever. It is not simply that the
religious view is rejected, because if it were
rejected it would at least be seen as a force to
contend with; rather, its message is wholly
tgnored, because it is wholly irrelevant to any
question that a computer programmer or en-
gineer might face.

As the power and the pervasive influence of
the machines increases, the ethical questions will
arise and must be answered. I would hope that
those answers would reflect the traditional re-
ligious concern for the sanctity of the individual
person.  But if this isthe answer that the present
generation of computer workers gives, it will
only be because religious leaders have recognized
that a revolution has taken place, and that they
must take account of it. 900

A computer does not substitute for judgment any more than a pencil substitutas
for literacy. But writing ability without a pencil is not a particular advantage.

—Robert 5. McNamara.



Computer
and
Numbering Systems

DK Bhatnagar*

This paper traces the need, development and use of numbering systems employed in the com-
puter since the beginning of the civifizatien. Role of numbering systems in the desivn and  working

of computer has been described,
alse becn discussed.

NU_V[BERING systems play a vital role in
the working and design of the computer.
They shape the internal logic and memory
elements of the machine. Tt was since the be-
ginning of the civilization, perhaps. that the man
has been trying to find oui ways to represent and
communicate iaformation in the form of
numbers, alphabets or some other ways. Day-
to-day problems also urged him to devise some
means of doing addition, subtraction and other
calculations. The need for development of
varions numbering systems and their use in
computation can be seen if we make a bricf
critical study of some of the earlier and present-
day systems of counting and calculating.

As soon as the ancient man of prehistoric
age started keeping cattle, he was worried none
may be missing some day. And so, an ideu of
enumeration flocked his mind. One of the
earliest methods of counting developed was with
the use of fingers. 1f, for cxample, & man had
four cows, he would take stock of them with the
counting on fingers of his hand, adding one by

QIII{?;eércll_ éﬁrvcy & Planning Oreanisation, CSIR,
New Delhi,

Negative base number systems and reflected number systems  Lave

one up to four and the missing one. if any, could
be spotied. Idea of ‘missing’ or ‘getting more’
from someone, made him fez! of the operation of
subtraction and addition. This was, perhaps,
the first step towards the concept of computa-
tion. Our preseat-day digital computer also
makes computation, adding quantities a bit by
bit.

Primitive man, who was very keen observer,
specially of the astronomical phenomena, esta-
blished many results which have become univer-
sal. Number representaton. an  impertant
thing to do, attracted atteption of many people.
Different civilizations of antiquity represented
numbers in different wivs and in various
scripts. Grouping in two and four and also in
five and ten was a very common practice with the
ancient people, perhaps because of anatomical
reasons. Egvptians (3500 B.C.) used & cumula-
tive decimal system of representation. consisting
of symbols for numbers one, ten and all powers
of ten upto one lakh. They also performed
simple arithmetical operations employing this
system. One of the main drawbacks of this
system was that zero was never used. Moreover,
repetition of the same symbol several times to
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represent a number created great difficulties for
handling even small numbers. This non-positio-
nal characteristic of the system deveid of zero
may be accounted as one of the main hurdles for
rapid advancement of methods of calculations.

Babylonians employed two types of notatio-
nal numbering systems—Cumulative decimal and
Sexagesimalr  The former was generally used
for small numbers dealing with day-to-day
problems whereas the later one having radix
s1xty was practised for complicated mathematical
and astrological problams. Babylonians tried the
solution of some algebraic equations but some-
times had to review the problem according to the
techniques available with them. The main feature
of Babylonian sexagesimal system was that it
was a positional numbering system. The digits
from one to fifty nine were represented by repeti-
tive combinations of symbels for one and ten
and above that powers of sixty were used. As an
example, the number 452 (where each digit has
been written in Babylonian script of numbers)
would be equal to 4x602L5%6011L2: 600
14702, This made the represeatation of the
number very short and provided an edge in com-
putation over the then existing clumsy systems
of representation in the sense that calculations
became simpler.  Babylonians, who, at a later
stage developed a symbol for zero, never used it
at the end of the number. For example. they
wrote 3609 or 3069 but never 3690, Therefore,
it is clear that the zero of the Babvlonians was
different from our present zero. This was the
main drawback and because of that the system
could not be used in Arabic devices which we
use today and, also, bacause of it, the system did
not advance to a stage of invention of algorith-
ms.?

But, undoubtedly, Babylonian systemn gave
the mathematicians the basic idea of plice value
of a digit in the number which played a very
important role in the future development of
numbering systems and comnutational methods,

Pythagorean mathematicians from Greek civi-
lization represented numbers either by points or
dots in the sand in the form of triangle, square
or other geometrical figures. They derived many
relationships which were of great help in compu-
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tation. One of the greatest contribution of the
pythagoreans was the discovery of irriational

number, e.g. v/2 which was later used in algebra
and calculus.

Contributions in the field of numbering
system and computation were carried on by
Romans, Arubs, Indians, Chinese and several
other cultures of the past. Specifically monuy-
mental work has been done by the Hindus in the
field of Arithmetic. Their contribution includes
discovery of principle of position some time in
the first century A.[3.* Hindus also emploved a
symbol for zero as '0° (or Sunya as they called it).
It may be point of argument that Hindus might
have borrowed their zero and idea of positional
notation from Babylonians but they, in India,
were the first people to have used a complete
positional system of decimal notation with pro-
per sign for zero as is used today universally,

This decimal system of notation, popularly
came to be known as Hindu-Arabic system, prov-
ed very useful, specially, for written computa-
tions.  Earlicr, calculations were done generally
on abacust, a manual calculating device. A
bzautiful account of abacus and the effect of
Hindu-Arabic system on it has been given by
Martin Gardener in his recent paper on abacus.
Abacus has a history that dates back to Greeks
and other ancient cultures. It is an arrangement
of rods or grooves with counters made of mova-
ble round pebbles*, beads or similar objects
(see figure 1). It was the book by Fibonacci
(1202 A.D.) that helped spread Hindu-Arabic
decimal system of notation in FEurope. Dis-
cussions and oral teachings also helped in this
direction. After a tough opposition from
abacists who for the written arithmetical calcu-
lations were using Roman numerals at that time,
the era of abacus gradually bowed out of Europe.
One of the greatest drawbacks of abacus is that
i a particular device of it has ouly five columns,
as an example, its limitations would be to handle
any number which contained not more than five
digits. But it is very interesting to se2 that in the
recent past the use of abacus in countries like
Japan, China and Russia has become popular

*The word calculates comes from ‘calculus’, a Latip

translation for Pebbles,
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again. Sometimes it is even used in preference
to fast digital computers of the modern world.
Onc of the important observations about the
abacus is that it works on the principle of
position.

Researches Leading to Development of Computers

Modern digital computers were the result of
the cfforts by man to devise some means of cal-
culation which could handle large numbers and
exhibit more speed, reliability and accuracy. As
a result, Blaise Pascal, a French mathematician
designed a machine capable of doing addition
and subtraction in 1642. This machine con-
sisted of six wheels, each wheel having ten
numbers from 0 to 9 around the circumference.
Positional decimal numbering system was used
in constructing this machine. Digits on first
wheel stood for unit place, those on second
represented tens, on 3rd hundreds and so on.

An improvement over this machine was done
by William Leibniz in 1671 by building a device
which could multiply as well. Next step in this
direction was by Charles Babbage, an English
mathematician, in 1833 towards an automatic
calculating machine. He conceived of a device
called analytical engine based on decimal num-
bering systems, which could store the data to be
operated on, perform arithmetic and had a
control unit to instruct how opcrations were to
take place. There was a provision for output of
results also. Unfortunately, he could not actually
build the complete device, perhaps. because of
limited technology at that time, yet he had provi-
ded sufficient idea of 4 modern digital machine.

In 1925, V. Bush, an American electrical
engineer, designed a machine which could solve
differential equations. Working for seven years,
it was in 1944 about a century after Babbage’s
efforts that the first automatic sequence control
calculator called *Mark 1" was constructed by a
physicist, Harvard H. Aiken at Harward Uni-
versity in collaboration with the International
Business Machines.

The first true electronic, high-speed, large-
scale computer, as came to be known to the
world, was ENIAC (Electronic Numerical Inte-
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grator and Calculator) built by J.W. Mauchly
and M.J. Echert of University of Pennsylvania,
in 1946. One of the important advantages of
this machine over its fore-running devices was its
speed. 1In this system clectronic vacuum tube
‘filip-flop” was used in place of electromagnetic
relays as used in Mark 1, Since then the progress
in the sophistication of computers both insoft-
ware and hardware has been tremendous. For
example, in deisgn, beginning from vacuum
tube (as in *Mark T") the use of microminiaturised
circuits (e.g. in .B.M. 360) and a step next to it
‘large-scale integration’—are pointers of advance-
ment in computer technology specially in terms
of gaining very high speed and compatibility.

Most of the high-speed, modern digital com-
puters employ binary numbering svstem. Re-
presentation of the numbers in the binary form
has received considerable attention specially since
the middle age period. In 1938, L. Couflignal
recommended the use of binary numbering
system for the construction of computers.® This
numbering system has only two digits 0 and 1
with base 2 as compared to decimal numbering
system which has ten digits 0 to 9 with base 10.
The two-state condition of the electronic switches
used in the computer is well represented by the
two numbers 0 and |, one of the states by 1 and
another by zero. This two-state condition means
either a particular current, voltage, force is
present or absent. The arithmetic operations are
performed in the computer by means of combi-
nations of binary switching (or logic) elements
having two alternate pathways. For storage,
binary memory elements arz used. The complex
switching networks are designed so as to work
in accordance with rules of the well-known
Boolean Algebra.

Systems with bases othzr than two and ten
are also used for computational purposes.
Specially a system with base cight has much
relevance to the computer system. If instead of
binary logic based on 0 and 1, a logic based on
any other system is used, the internal design of
the computer is changed accordingly. In a system
using decimal numbers 0, 1, 2, 3, 4,....9 and
numbers being represented by electric currents,
these digits could well be represented by various
intensities of current. Some of the early
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machines were based on descimal system. For
example, Pascal used systems of wheels with
ten teeth on each wheel to represent ten deci-
mal digits from U to Y. Babbage also conceived of
only decimal system in his proposed machine.
Conversion of a number with onc base to a
number with some other base can easily be
done by various methods and hence a  number
can be represented in any base according to
convenience. Any number in a fixed integral
positive base nuinbering system, say, having a
base b (b>1) can be represented by the sequen-
ces of digits of the form:

4Py Py Pyeyrooo Py Py Py Py Pe

where each of the above digits in the expression
has been taken out from the numbers 0, 1., . .b-1
and has positional significance with weightage
in terins of powers of b, decreasing by one from

left to right. The base point between P,
& P-1 separates the whole and the fraction parts.
Hence, if, for example, it is desired to convert a
binary number say (N),=P, P,P, P-; P-, P-,
to a number in decimal, each of the digits P,,
Py, Py, P-y, P-,, P-, has to be accordingly mult-
plied by 22 21, 20 2.1 2-2 2.3 pespectively and
multiplication results added together to give the
desired conversion. Here the dot between P,
and P-; is called binary point.

One of the major disadvantages of binary
system is that number of digits required to write
a number is usually much larger than what it is in
decimal or any other numbering system, making
it very clumsy as it is clear from the table shown.
But as there are only two digits in the binary
system the basic arithmetic process of addition,
subtraction, multiplication and division have
become very simple.  As an example, tables of
binary addition and multiplication have been
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Much can be achieved out of
computers if flexible and
improved programmes are
prepared which can reduce
strenuous human activities.

sliown below.

Addition Multiplication
0 1 0 1
ol 0 1 olo o ‘
11 10l 1o 1
Base Base Base
13 8 2
0 0 0
1 1 1
2 2 10
3 3 11
4 4 100
3 5 101
6 6 110
7 7 P11
8 10 1000
9 11 1001
10 12 1010
11 13 1011
12 14 1100
16 20 10000
50 062 110010
100 i44 1100100
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get 1’s complement of the binary number. This
process of complementariness is generally very
useful for subtraction of number {shown in the
table} when there is no extra circuitry for sub-
traction in a computer. Alternatively, a sub-
traction circuit can be built in place of addition
circuitry and addition can be performed by sub-
traction of complement number.

Besides various positive base numbering
systerns used in connection with the computer
system, numbering systems with negative base
have also come under investigation.s:?

As in the positive base system1, any number
in the negative base system can be represented
by the expression Py Py, ... Py PPy ...
where each of the above digits having positional
significance has been taken cut from the numbers
o, 1...... 1-1). L denotes the negative base.
For example, the number 245 in (-10) base

Table 1 Showing representation of numbers in
decimal octal and binaty numbering
systems.

Morteover complementation process with binary
numbers in 1’s complement ts similar than that
with numbers in any other system. Just change
binary 1’s to 0’s and 0’s to 1's and add one to
the low order digit of the result so obtained to

When N=>M When N<M
N = 110001 N = 101010
M=100110: M= 11101
011001 i 000010
-+ 1 | - 1
Complement M 011010 B
N Hoe10! 0 Complement MOGCOTH
S N+ 101010
| i 0
Over flow 1 Q01711 ! 10110t
As no overflow
Result = [l | recomplement it
010010
+ |
010011
Result = 10011

Fig. 2. Showing binary subtraction by comp-
lementation method when
(1) number N > M
(ii) number N < M
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system would represent the decimal equivalent as

(245)-19 ==2(-10)2-- 4(-10)2-1-5(-10)*
=2.100—4.1045.1
=165
Similarly (1010)- 2—1( 2)3+0(- 2‘“ ; 1( D14-0(-2)°
84-0.4=1.
:-—10 SORN |
=I1(- 2)‘*+1( 2)'%1( 2)2
1(-21+0(-2)°
=].16—1. S-H 4—1.2-4-0.1
=-10.. PO ) |

and (11110)-,

Following observations in connection with
the negative base numbering systern are worth
noting:

(2) Positional weights attached to the digits
in the number expression are alternatively
positive. This means that for two different
numbers in the negative base systems, there
arg two numbers whose magnitudes are
same but signs are different as is evident
from examples (i) and (ii) given above,
Range of digits of a negative base number
system, say, in the base - 10, is the same as
in the positive base number system with
base 10,

(¢) Unlike the systemt with a positive base,
sign of a number in a negative base system
is not specified separately but is self-
contained.

(b)

Arithmetic calculations can be done in
binary negative base system keeping in mind that
14+1=110 and also understanding the ambiguity
about ‘carriers’. As an example if it is desired
to add 110110 to I1111Q, it will be as follows:

cec
(iv)
cc

c¢

{uii)
cc

c ¢ (i)
¢ c(l)
11110
11010

tf_:n
SIX

.. ..100060

—— sixteen
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Explanation:. To start with, when 0 is added
to 0, no carry is produced. When 1 is added
to 1 (f.e. 110), two carries are created as shown in
(i). A carryadded to | again creates two cairies
as shown in (ii}. Now two carries and two I’s
when added together produce two double carries
which have been shown in (iii) and have been
placed one above the other and so on. Result
so obtained finally comes to 100G0.

Operations other than addition can also be
performed.  Multiplication can be done by
repeated addition. Subtraction is facilitated
by multiplving by—1, i.e 11 in minus two system
and udding. For division, sign of the negative
binary number has to be decided first. If we
study a few numbers with their representations
in binary system, rule can be evolved about the
sign.

As deduced ecarlier (11110)_2=+10
and (1010) _ 5=—10

similarly (11010) _2=+6

and (1110)_2=—6

Let us take a number with more digits.
(100,0011) ,=+63

(100,001) _ =~ 31

From the various examples, it is clear that if
the number is positive, the total number of nega-
tive binary digits is odd, whereas if it is negative,
the total number of these digits is even.

Reflected Numbering System

Deviating from the conventional system,
reflected numbering system is very useful for
certain problems (e.g. analogue to digital con-
version). For example, if it Is required to digi-
talise analogue quantity in the normal system,
difficulty may arise in transitional phase.
Supposing that the value of analogue guantity
in deeimal notation lies between the numbers
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Table 3: Representation of Numbers in Conventional and Reflected System

Base 2 LBase 6 Base 8 Base 10
Conventional Reflected  Conventional  Reflected Conventional Reflected Conventional Reflected

0 0 0 0 0 0 0 1]

i i 1 1 1 1 1 1

10 it 2 2 2 2 2 2

11 ic 3 3 3 3 3 3
100 110 3 4 4 4 4 4
iol 111 5 5 5 8 5 5
110 101 10 13 6 6 6 6
1E1 100 ii 14 F 7 7 7
1000 1100 12 13 10 17 8 -3
1001 1101 i3 12 11 16 9 9
1010 L1 14 1 12 15 i0 19
101t 1110 i5 10 i3 i4 11 15
1100 ioto 20 20 14 13 12 17
1101 1011 7] 21 e 12 13 ib
1110 1001 22 22 16 11 14 15
111 1000 23 23 17 10 13 i4
10000 11000 24 24 20 0 16 13
1000t 11001 25 25 21 P 17 |52
10010 11031 30 35 22 22 18 bt
16011 11010 31 34 23 23 i9 10
10100 F1110 12 33 24 24 20 2

99999 aud 100000, in such a case, all the digits REFERENCES

counters start moving from 99999  onward
simultaneously and because of incorrect opera-
tion of the machine some digits may change
while others may not.

Reflected number system, where only one
digit changes at a time, is used to rentove such
intricacies®. Table 3 depicts the behaviour
of the reflected number systems as compared
with the other conventional systems.

To swm up. though it has always been the
need and the effort of the human buing to design
fast methods of calculation, absence of a suitable
numbering system in the pre-Christian era was
the main reason for the slow development of
computing devices during that time. Various
numbering systems evolved played a great role
in the desigaing and working of fuster, larger
and cheaper computers.  Much more can be
achieved out of these computers 1f highly-
flexible and improved programmes are prepared
which can help reduce sirenuous human
activities,
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Hydraulic Test and Wet Preservation
of
High Pressure Boilers

HC Chopra* & T Sampat*

High pressure boilers used for steam generation in process industry or power plants need

be very reliable in function and able to withstand expected pressue.

Otherwise, it can mean

accidents and sudden stoppage of production. Spare boilers are in stock at power stations cr
process indusiry. These too must not fail the users. In case of spare boilers, long idle periods
can mean rusting and corrosion of the metal and conscquent weakening of pressure-resisting power.

Therefore, boilers should be pretested before use as to their power.

The idle ones should be

preserved against corrosion. Even the water used in boilers should be tested to ward off harmful

effects on the boiler.

ANY vessel meant to withstand pressure during

normal service or utility should be tested
belorehand for its suitability and tolerance to the
pressure and other specified conditions for which
it is designed and fabricated. This is of para-
mount importance from the point of safety of
the project and operating personnel. besides its
technical importance,implications, durabilityand
efficiency of service, Thatis why statutory require-
ments exist in every country to ensure pretesting.

Boilers, used for generation of steam at high
pressure and temperature, either in process
industry and/or Thermal Power Generation
Plants, is subjected to high pressure and tempera-
ture and larger capacity units come into existence
with better and improved design.

This paper discusses the Hydraulic pressure
test for a high pressure boiler unit, with parti-
cular emphasis on the adoption of the right type
of chemical treatment for conditioning the water
to be used for hydraulic testing as well as for the

*D.lhi Elcctric Supply Undertaking, New Dethi.

preservation work to be followed in case of lay-
off of the boiler for a sufficiently long spell. The
chief aim of chemical conditioning is to prevent
internal deterioration of the boiler and safe-
guard the material, thus providing a strong base
for protection of the material from after-effects
of the pressure test and preservation work.
The principle in such pressure test is to confirm
the tolerance of the main vessel and its auxiliary
parts to the maximum pressure for which they
are designed and fabricated and also to eliminate
any technical flaw due to bad material or poor
workmanship before putting the vessel into
actual operational utility.

An Industrial boiler, such as steam generat-
ing unit is designed and fabricated to generate
steam of specified quantity at a particular tem-
perature and pressure and at a continuous rate
suiting the turbine and or the process demand.

Typical Specification

The steam raising unit comprises of a radiant
furnace boiler with auxiliary equipment designed
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to generate 300 tons of steam per hour at 100
Kg/em? pressure and at a temperature of 510°C.
Broadly, from the convenience of operation
and mamtcnance point of view, the Power Plant
layout can be divided into two major sections:
1. Boiler and connected auxiliaries. involved
directly in the generation of steam:
ii, Turbo-generator and connected auxilia-
rics.
A thermal power plant complex, before
being commissioned, passes throughvarious trans-
formations, such as:

1. Inception and planning

2, Design and fabrication

3. Ercction

4, Precommissioning, trial operations and
tests

5. Post-commissioning, trials and tests
6. Actual pressing of the units into opera-
tion, i.e., commercial running.

The major operations to be followed after
erection, preceding pre-commissioning progra-
mine of the boiler unit would be:

1. Hydraulic test

2. Woet preservation of the boiler.

(Normally this may not be necessary for
some umts, Butsince this depends up-
ol the basis of design and nature of
ercclion schedule followed, in actual
field it becomes difficult to achieve, This
is discussed in detail at a later stage in
this paper).

3.  Chemical cleaning acid and/or alkali boil

out.

4. Inutial operation, trial running, setting

up of various control equipments, salety,
devices, precision adjustments ete.

It will be worthwhile mentioning here that the
prime consideration before going in for the
erection of a Thermal Power Plant is to ensure
availability of uninterrupted supply of deminera-
lised water in case no suchearlier provision exists.
If the erection is to add and augment power
generating capacity inan alrcady serving station,
there is every chance of availability of deminera-
lised water. Butif the erection is altogetherin a
new environment, the above feasibility must be
ensured. In other words, erection and commis-

sioning of demineralisation plant must precede
erection and commissioning of boiler unit. This
is one of the most important and essential steps
for a successful commissioning and adequate
trouble-free service of operation in years to come,
besides other vital aspectsthat must also te en-
sured for trouble-free operation of the steam
generation unit,  This paper is restricted to a
considered study of hydrauhcand further involved
preservation work alone.

Selection of suitable pumps, water of suit-
able quality, correct type of chemicals for con-
ditioning the water and, above all, coriect steps
taken during the actual programme are very vital
for successtul completion of the job. These are
discussed here.

It is a most unwise step to use untreated
water for hydraulic programre. Greatest care
is needed 1n usage of right quality of water in
case of high pressure units. It may be argued
here that acid cleaning and/or aikali boil out Lo
be followed might nullify and remove the bad
effects of using raw walter.

However, common sense dictates that pre-
vention is better than cure. Secondly, it will
still be worse to introduce something unwanted
and harmful knowingly just because of initial
ill planning and poor know-how. There are
cases of disastrous incidents within months of
starting normal operation, owing to use of raw
water in untreated {orm for hydraulic pro-
gramme and administration of unsuitable chemi-
cals for internal conditioning. Chemicals that
are beneficial during normaloperation for a parti-
cular purpose might prove highly harmful if
used during hydraulic and preservation work
even for the same purpose.

Generally erection and commissioning sche-
dules are so planned that sufficient time gap wiil
be there between hydraulic programme and
chemical cleaning operition; similarly between
cleaning and initial operation schedule.

Boiler ercction with respect to furnace brick
work, thermal insulation work, sensing probe
location, insertion, fixing at various points for
different monitoring control eperation, could be
made ready for initial firing for cleaning work
only after a successful completion of hydraulic
pressure test,
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Any leak due to poor welding work, fauity
material, incorrect erection due o negligence and
lack of sufficient care (which are not uncommon
in any major erection) or any other reason might
go undetected, particularly in the embedded
portions, and may lzad to considerable dismant-
ling work and avoidable duplication, wastage of
time, material and money. Therefore it is neces-
sary to proceed with completion of furnace work
and other side insulation work after successful
compietion of hydraulic programme. Period
gap witl vary from unit to unit, depending upon
the nature of design, fabrication, site conditions,
availability of material in time, erection scheduie
followed, efficiency of the gang etc. But for
purposes of planning a thing, a minimum of two
to three months can be easily taken, on a rough
estimate. As told earlier, this has purely a
relative value.  This depends upon the quantum
and nature of work,and has definite relation with
well-conceived planning, perfect co-ordination
and execution with proper synchronisation at
various levels of different wings of the project.

The gap between hydraulic testing and chemi-
cal cleaning dictates the necessity for wet preser-
vation of the boiler. Proper preservation from
the very initial stage is most essential. This
point should never be overlooked.

After a successful completion of hydraulic
test, boiler drum and connected lower portions
can be ecasily drained and may not require pre-
servaiion; strictly speaking, even these portions
cannot be dried at this stage and moisture adher-
ing to the walis wiil start rusting the material.
and as such it is wise and safe to practise wet
preservation.  Secondly, super-heater columns
cannot be drained. Some authors suggest
gjection of the water from coils by mcans of
compressed hot air. This, no doubt, sounds
convenient and appears to be an casy solution.
But in practice it has its own shortcomings and
limitations at site conditions; The authors have
bitter personal experience of such a venture at
the Delhi power station.

Certain boiler designs provide isolation of
superheater coils from main boiler portions.
This has a great initial advantage in eliminating
totally super-heater columns during initial
hydraulic. Boiler drum and connected lower
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portions and other auxiliaries can be put to test,
which need not require preservation work,

A total hydraulic including super-heater/
super-heaters can be casily conducted just before
acid cleaning programme ard any defects recti-
fied 1n super heater colls.  This eliminates wast-
age of time and preservation work. The
problem is in cases where such isolation facilities
do not exist and are not anticipated.  This may
be contemplated earlier and the needful done.
But it remains to be seen and solved as to how far
this would be feasible and convenient from
design, fubrication, ecrection and operation
points of view in the actual ficld work.

Fill Tank

Provision of a Steel Tank close to the boiler
site, preferubly atthe basement will ease the work
to a great extent during hydraulic, which other-
wise nught prove highly expensive, cumbersome
and even an ordeal. This tank must be of larger
capacity than the fuil water volume of the largest
boiler in the Powr Station as explained later.

it can serve a dual purpose:

1. Whenever any unit in operation has to
be stopped for one reason or the other
and that too for a short duration, neces-
sitating emptying the boiler too, water
can be easily drained to this tank and
taken back instead of draining it out.
Initial Hydraulic and Hydraulic progra-
mme followed after every overhauling
schedule can be very easily practised.

b

Sometimes it may become necessary to  fill
and drain several times due to some correction
or other at various pressure levels. Provision of
fill tank will help in reusing the same water till
successiul completion, thus averting wastage of
large quantities of DM water every time (the
quantity of water being handled at each stage
exceeds 100 tons).

A typical sketch explaining arrangement of
one such tank and connected pipelines is
shown in Annexure I.

This tank proves to be extremely beneficial
in a running station where the number of units
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are more and one unit or other will be under
maintenance schedule. The tank shown can
serve boilers having evaporation capacity of
upto 300 tons/hr.
Holding capacity of the Fill Tank is judged
on the following criteria.
Viewing from hydrautic test anzle. the boiler
can bo divided into three major portions;
A Drum and water wall
B Economiser portions
 Sauperheater columns and corinecied fur-
ther onward pipings.
F (tons=(B+e) D
B (tons)=(DW+E+SH) ....(2)
where F is Capacity of fill tank in M Tonnes.
B —Capacity of whole of the jargest
boiler unit.
¢ —239, excess of B.
DW—Capacity of drum pius waier walls
E —Capacity of Economiser.
S.H.—Capacity of super heater columns
and connected pipes.

OVER FLOW To 7'_/

WASTE

!

TRALN

1
Choice of Pumps

Two pumps are necessary:

t.  One fixed and coupled with the Fill Tank,
capable of drawing water from fill tank and to fill
the whole boiler with a boosting capacity to raise
the pressure easily to a4 minimum of 10 to 20
Kg/em®, 1t should also be designed with
such impellers 10 handle a water of pH
value varying from 8.0 —10.5 with a maximum
temp. of 90°C. The tmpleller of the pump
should not be of chrome ailoy casting. Pipe-
lines can be so arranged that water from boiler
can also be empticd through the same pump
for putting into the fill tank, in case of
necessity.

li. The other movable pressure raising puinp
unit. The characteristics of the pump should
preferably be of the order that at a decently re-
gular and slowrate, it should be capable of raising
the pressure. It is better that the pump is desi-
gned to raise a pressure of a minimum of 24
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times that of designed working pressure of the
boiler unit. The same pump can be used to
pressurise feed line and connected heaters while
they are tested, as they must stand higher pres-
sure than boiler during normal operation, as
provided in the statutory premium of the Boiler
Act.

Pumping rate should be given due consider-
ation, as uneven and abnormal rate of increas-
ing pressure might create stress resulting in tube
iracture and further complication due to uneven
stress introduced in the metal at different sec-
tions of the Boiler.

Quality of Water and Recommendations for
Chemicals

1t is absolutely advisable and essential to
use demineralised water even from the very
beginning, particularly for high pressure units.
No risk is worth taking. An essential hidden
menace to be taken care of is the dissolved oxy-
gen in water. Dissolved gases, especially dis-
solved oxygen is the hidden enemy in water for
the welfare of the boiler and its auxiliaries even
in traces, particularly in a high pressure and
high superheat boiler. Rusting and corrosion
are the two dangerous diseases for a thermal
power plant and it is not enough holding only
oxygen responsible for this:

The water to be used is.
i. Demineralised water, free from colloidal
as well as dissolved silica.

ii. pH of the water shoutd be within a range
of 8.5—9.5, preferably tending to higher
limit.

iii. Absolutely no trace of dissolved oxygen.

iv. The temp. of water should be of the order
of 70°C-90°C.

v. Hydrazine reserve should be between 100
200 ppm as Nz2H,.

As no solid chemical is rccommended for
achieving the values for hydraulic and preser-
vation purposes and thus not preferred. the
choice falls only on two items.

|. Hydrazine Hydrate, preferably of lower
percentage concentration for easy handling.

2. Ammonium Hydroxide.
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Hydrazine Hydrate 1s for scavenging oxygen
and Ammonium Hydroxide for boosting alkali-
nity to the desired extent. This couple preves
to be most ideal for Hvdraulic and preservation
work. The greatest advantage is that these are
liquids and readily miscible with water in all
proportions.

HYDRAZINE N,H,

1t is colourless, corrosive liquid that fumes
strongly in air: miscible with water in all pro-
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portions; over a range of pressure Hydrazine
and water form a constant boiling  mixture
(Azeotrope): Hydrazine and its hydrate absorb
motsture and carbon dioxide {rom air. They
slowly oxidize in air with liberation of Nitro-
gen. Powerful reducing agent, The product
ol reduction has no bad side eftect to the svstem,

NeH, - 03=N; 4 2H,0

The rate of reaction varies with temperattre,
PH. vconceatration of hvdrazine and various
catulysts; the reaction rate is maxisum in
moderately  alkaline solution and coases al-
together in acid madium,  The reaction is cer-
tainly 4 heterogeneous one,

HIGH PRESSURE BOILERS.

6 Fe,0,-F-NoH,;=4 Fe,0,4-2H.0
(Brown:sh red in -~ (Black Oxide
Colour/Rust) Magnetite)
Ferric Oxide Ferrosic Oxide
When hvdrazine is introduced into the boiler
for the first time, this reaction continues until
ali the rust has been reduced to magnetite.
Aninteresting point to be noted is that magnetite
is converted back to ferric oxide by oxygen, the
Iaver of magnetite is always available to deal
with sudden increases in dissolved oxygen—in
fact it 2ets as a solid reserve of hydrazine. Fer-
rosic Oxide is highly resistant to the existing
condition of water in a running boiler. This
is one of the greatest advantages in preventing

or minimising boiler corrosion.
(Reversion): 4 Fe,0,4+0p=6Fe:0,

Physically hydrazine is similar to water but
chemically it is reducing, decomposable, basic
and bifunctional. It reduces oxygen to water in
catalytic metal surfaces. Metal ions such as
Cutt and Nitf, are reduced to free metal.
A slightly weaker base than ammonia, hydrazine
hydrate dissociates at 170°C.
N.H,—H:0=N,H,+H,O and above 350°C
N:H, breaks up into 3NaH, =N, +-4NH,

For wet preservation and initial hydralnic pro-
cesses. a temp. of 70°C to 90°C for fill water may
be maintained with 2 pH range from 8.5 t0 9.5

Administration of Chemicals

As this paper particularly refers to a possible
hydraulic test followed by wet preservation. de-
tuils are more applicable to the above schedule.

Hydrazine for scavenging residual oxygen
from the il water and ammonia to boost the
alkalinity to the desired extent are to be used.
Refer to graph at Fig. 2 and 3 for the
celeulation of the amount of chemicals to be
mixed in accordance with the residual values
desired.

There are two ways of introducing the chemicals:

1. Demineralised water inquantity required.
depending upen the total volume of boiler
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refer to equation 1) is taken in the fill tank,
whose temperature is raised to 90°C and kept
by direct steam heating. Predetermined quan-
tities of chemicals are added and mixed with
the water in the tank, The water can be thoro-
ughly agitated for even mixing of the chemicals
through mechanical stirrer or by keeping recir-
culation of the pump on for such period, till
samples collected from various levels of the tank
(samples can be collected from gauge glass
drains provided at different levels) show almost

the same analytical data. i.e.
i. pH
ii. Temp.

iii. Electrical conductivity
iv. Residual hvdrazine content.

Now the water in fill tank is fit to be taken
inside the boiler unit.

2. Alternatively, precalculated amount of
hydrazine and ammonia are kept in a separate
chemical tank in a diluted form and introduced
into the suction of the fill pump.

Here it should be kept in mind that the rate
of dosing of the chemicals needs timely alter-
ation in proportion o the rate and quantum of
waier being pumped in. Otherwise mixing
will be uneven.

Where there is no facility to heat up the water
in order to effect a better reaction rate between
hydrazine and oxvgen, activated carbon filter
can be inserted at the delivery of the fill pump.
Activated carbon is a zood catalyst in increasing
the reaction rate between hydrazine and oxygen
even at ordinary temperature. At an elevated
temperature, the reaction rate between oxygen
and hydrazine is geared up and this also ensures
quicker and better formation of magnetite
coating.

Cold demincralised water without any addi-
tion of chemicals is to be taken into the boiler
from fill tank through fill pump. The man-
holes of the drum have to be kept open and water
taken through bottom headers. allowed to rise
and overflow through drum manholes till the
ejection is fairly clear, colourless and frec from
visual suspended impurities. Now the water
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course is to be diverted through economiser and
allowed to overflow through manheles of the
driun. These two operations ensure cleaning
of economiser and water wall tubes and prevent
carryover of suspended impurities to super-
heater columns.  The manholes may be closed
and water level further raised and water allowed
to [itl in super-heater columns.  Water is to be
allowed to overflow through all the vents till the
ejections through various vents are free of air
bubbles and suspended impurities. With the
fill pump the pressure may be raised to a
maximum of 10 Kg'cmn®. Now the other pump
may be used to raise the pressure slowly and
steadily till the desired pressure is attained.

(During normal operation condition, the
boiler unit is subjected to high pressure, tem-
perature with alkaline water inside. But this
condition cannot be created during hydraulic.
As such the pressure is usually raised to 1/4th
excess of working pressure, say for instance, if
the working pressure is 100 kg/em? the unit
should withstand successfully upto a pressure
of 100-t25=125 Kg'em? for a minimum of
15 mts without any drop in pressure).

If there is any drop in pressure, the leaking
spot has to be located and leakage sealed in a
suitable manner.

In order to locate any leakage during hydra-
ulic a little quantity of sodium salt of Tetra
Bromo fluroscene (Eesin Red) may be added to
the water in filk Tank. The dye is red but shows
a brilliant fluorescent in ultra violet light and
even pin holes can be easily and readily spotted.

Once hydraulic is over, the water from boiler
may be drained to waste. To further continue
with preservation work—fresh demineralised
water has to be taken in fill tank and. as suggest-
ed earlier, the required amount of hydrazine
and ammonium hydroxide are added. besides
raising the temperature to 80° C or 90° C.

This conditioned water, may be taken thr-
ough bottom headers and diverted through cco-
nomiser and filled in  superhcater columns,
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. Super-heater vents.

HC CHOPRA & T SAMPAT

Water may be allowed to overflow through
Sample may be collected

from super-heater vents and analysed for residual
hydrazine content. Overflow may be conti-
nued till the ejection shows a hydrazine content
nearly equal to that of the water in fill tank.
Now vents can be closed and pressure raised with
the help of fill pump upto 10 Kg/ecm?. This
will prevent seeping of “atmospheric air into
the boiler. Now the unit is wet preserved.
Regular bi-weekly samples may be collected from
boiler drum through blow down sampling point
and super-heater columns. Samples have to be
analysed for pH, electrical conductivity and
residual hydrazine content.

It is to be secen during preservation period,
that pressure is not aliowed to drop much. It
should be always maintained between 7 to 10
Kg/cm,.

During the initial stage, even though there is
no ingress of atmospheric oxygen, Ny H, will
be consumed in the process of conversion of
Fe, O, to Fey O This consumption will come
to a stop as soon as the conversion is over.

Whenever, residual hydrazine content drops
below 80 ppm, the water in the boiler may be
drained to fill-tank and fresh hydrazine and am-
monia added to boost the value to the desired
extent. Again as practised earlier. the water may
be taken to boiler and unit kept under pressure.

The authors have successfully wet preserved
a boiler of 100 Kg/cm? working pressure with
300 tons/hr. of steam evaporating capacity for
more than 20 months at a stretch.

A typical hydraulic test results data in graphi-
cal representation is shown in Fig. 4 for
ready reference.

For a boiler, wet laying off with Nitrogen cap
iir the most suitable procedure.

For units in operation, due to obvious rea-
sons, if dry laying-off is preferred, the aim should
be to drain the boiler hot at a sufficiently high
temperature, so that the condensate in the super-
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heater clement gets evaporated by drawing upon
the available heat from the furnace. A standard
procedure is to do away with minimum flow re-
quirement through the economiser as soon as the
flue gas outlet temp. drops below 260° C. The
boiler is drained through all the bottom blow-
down headers for one minute each at a pressure
of 8 kg/cm? to dispense with the accumulated
sludge in the bottom headers. The boiler is
drained completely as soon as the flue gas
temp. drops to 170° C. through all the blow
down headers simultaneously. If the boiler
is not fast cooled, 8 Kgfcm?® and 170° C might
more or less synchronise. There is no necessity
for further controlling the temp. while the water
is drained at 8 Kg/cm?, since 170°C—180° C.
flue gas temp. cannot do any harm to the boiler
tubes. It is also not necessary to regulate flow
of draining and there is absolutely no risk in-
volved in 1t. In cases where no fast cooling is
warranted and the unit is to remain idle for a
long period, it is better to allow the temp. to
fall as gradually as possible by cutting out all
draught fans and even closing the relevant gas
dampers. Dry laying-off, if, not practised care-
fully, may lead to disastrous after-effects. On
the contrary, one can be sure of what is practised
in wet laying schedule; Periodical checking of the
fill water will bring to light the actual condition
and at any time, with short notice, the unit
can be brought into service, while this cannot be
the case with units wet-laid-off.

Concluding, if adequate precaution is taken
and, as detailed, things are practised during
initial hydraulic and wet preservation time, there
is no reason why a unit cannot be commission-
ed successfully without any trouble. L 11
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Utilisation of Waste and Byproducts
of
Coal Industry

S Ranga Raja Rao® & PN Ash*

Qut of the annoa! production of 75 million tonnes of coal in our country, 22 millien is small+
sized slack coal, which has very little ready market. Coal dust, middlings, rejects, shurries are also

products that consumers look down upon.

These could be made marketable with a little effort at

altering their form. The Central Fuel Research Institute had been working in this direction for some

time and they have perfected processes for betier utilisation of these products,

The work done hy

the Institute can be very significant inasmuch as a good amount of coal that would have gone waste
can find a place in industrial and domestic fuel consumption.

SOME wastes are invariably produced inevery

industry. It is well known that utilization
of these waste products improves the process
economics of the main product of the concerned
industry. In some cases byproduct utilization
timproves the overall economy of the main pro-
duct. This paper deals with some of the pro-
cesses developed at Central Fuel Research In-
stitute for utilization of waste and byproducts
of the coal industries.

Byproducts of Coal-Mining and Preparation

In coal-mining practice, about 30 per cent of
the coal produced is of a size less than ! inch
(known as slack coal) and finds little ready mar-
ket. Due to increased mechanisation in mining
and subsequent coal processing, the amount of
fine coal material produced is continually
increasing and accumulates in pit heads and-
processing plant sites. Again, in the coal wash-
ing process two or three products—cleans, midd-
lings and rejects—are produced depending on

‘*C.ntral Fuel Research Institute, Dhanbad (Bihar)

the scheme of washing. In this process, cleans
are the desired end products and middlings
and rejects are the byproducts or waste pro-
ducts. Slurry is another waste product which
is also obtained during coal washing. Their
effective utilisation improves the economics of
the coal washing process and the cost of the
washed coal gets reduced.

Agglomerates from Coal
Rejects, Slurries etc.

Dust, Middlings,

In India, there are about 800 coal mines,
producing about 75 million tonnes of ¢oal an-
nually. The slack coal produced is of the order
of 22 million tonnes, out of which about 7 mil-
lion tonnes are coal dust (-1/8"). The twelve
coal washeries are presently treating about 11
million tonnes of coal per annum, produ:ing
about 2.75 million tonnes of middlings wd
about (.6 million tonnes of rejects. The.
present production of washery slurry is more
than 1 million tonnes.

For utilization of these waste products,
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processes have been developed at CFRI during
its studies on coal beneficiation, briquetting,
production of special shaped fuel (Formed Coke
Process), etc. The CFRI ‘Formed Coke Pro-
cess’ (Indian Patent No. 99654) for production
of domestic, industrial and metallurgical fuel
is of special significance in the utilization of dust
andlslack coal from mines producing non-caking
coal.

Briefly the process (Fig. 1) consists in grind-
ing the coal to the required size consist, pyroly-
sing it in fluid bed, mixing the resulting char
with a select part of the tar (obtained during
pyrolysis), briquetting the mixture into desira-
ble size and shape and curing the briquettes,
Subsequent carbonization is done depending on
their end use. Another recent CFRIT process
(under patent} of utilising the dust coal or pul-
verised coal slack consists in making spherical
pellets using binders, both inorganic and orga-
nic, the pellets are then devolatilised to desired
levels. Pellets of size up to one inch diameter
have been made with point strength of
up to even 70 kg having good handling chara-
cteristics.  Their combustion characteristics
have bzen satisfactory. This process is also
applicable to utilising washery rejects. Washery
slurry as well as the byproduct fuels which
iaclude middlings from the washeries can also
be utilised. The process has been successfully
emploved with regard to coking coal waste
products.

Smokeless Domestic Fuel from Undersized Low
Grade Coals

About 5 million tonnes of low grade coking
coals of Jharia coalficld are annually used for
the production of domestic coke by a crude
process called *bhatta’ method. In this method
the byproducts evolved pollute the atmosphere,
causing severe health hazards: besides the smoke
nuisance, the soft coke produced is of indif-
ferent quality. Besides these, the major dis-
advantage of the method is that only sized
lump coals are used, leaving behind a substantial
portion of undersized (below 3 inch and above
% inch) coal unused. These can be employed in
the stoker carbonisation process developed and
patented by the CFRI to make smokeless fuels
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for the domestic market. This simple and in-
expensive technique has been successfully em-
ployed for commercial production of domestic
smokeless fuel at Hyderabad. The processdoes
not require elaborate byproduct recovery systems
which render the low temperature carbenisation
process for the manufacture of domestic fuel
uneconomic in small scale. In the CFRI
process, which is applicable to coals from differ-
ent fields and not necessarily restricted to Jharia
coalfield alone, the coals are devolatilised in a
moving grate inside a chamber where the
evolving gases are burnt to provide the required
heat for the process.

Upgrading of Small Coal

A specific project for utilization of small coal
{a waste product) studied by the Institute relates
to the small coal accumulation problem in the
Bisrampur colliery (of National Coal Develop-
ment Corporation) in Madhya Pradesh. Nearly
one lakh tonnes of finecoal (—6 mm) of highash
valued at Rs. 30 lakhs get accurmnulated every
year as a waste heap, causing economic strain,
besides leading to hazards of fires in the mine
site. In studying this problem, CFRI explored
various techniques for upgrading of the fines
including (i) selective and wet screening, (ii)
separation in hydrocyclone and concentrating
table and(iii)oleofloatation process developed by
CFRI({Indian Patent No. 100675). The most att-
ractive solution suggested by CFRI consists in
wet screening at 1 mm, followed by upgrading
theslurry in hydrocyclone which results in 80-90
per cent recovery with 169 ash as against 229,
ash in the raw small coal. The beneficiated
product finds ready market in the nearby power
station.

Active Carbon from Coal, Lignite or Charfines

Earlier CFRI developed the process know-
how for the production of active carbon from
coal and lignite (also charfines, a waste product
of carbonization of lignite). Active carbon is
used as a gas and colour absorbent. The CFRI

rocess consists of subjecting powdred coal or
ignite to carbonization in static or fluidised bed,
followed by activation with steam or steam and
air under specified conditions. The process is
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covercd by patent rights. It has been licensed
to Madras Government for commercial exploi-
tation. Besides raw lignite, the process may be
applied to lignite charfines which arc obtained
as a waste product of the briquetting process in
the Neyveli Lignite Corporation,

Waste from Coal/Lignite Carbonisation

Coke Breeze: Coke breeze, especially the sma-
ller size (—20mm} is a major waste product of the
coke ovens. The present annual production of
coke breeze (—20 mm) is of the order of 1 million
tonnes. Because of high abrasivity, difficult com-
bustion characteristics and fineness, their direct
utilization in boilersisdifficult. Table 1 shows the
extent of coke breeze production in steel plants
and merchant cokericss. The CFRI “Formed
Coke Process” (mentioned earlier) is a major
outlet for the utilization of this waste material
to produce shaped briquettes for domestic,
industrial or metallurgical use. The briquettes
have compression strength as high as 3500-4000
Ib/sq. in . These are thermally stable, uniform in
size and can have any desired shape or size for
ensuring good gas permeability and bulk density
when charged into a blast furnace or foundry
cupola.

Use of coke breeze for sintering of iron ore
fines and production of lean gas arc known. It
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can also be used in coking blend and producer
plant, Besides low and high pressure briquetting
of coke breeze, CFRI has also developed a
process (referred to earlier) for the production
of pellets from coke breeze as a fuel for domestic
and industrial use.

Waste Product of Combustion

Fly ash: Fly ash is an industrial waste of
thermal power stations, Its present annual
production is about 3.5 million tonnes. By the
end of the Fourth Plan, fly ash production is
expected to be about 7 million tonnes due to
cxpansion in the thermal power generation
programme. At present only 79 of the total
production finds use in admixture with cement
and in soil stabilisation work. For enhancing
further utilisation of this waste product, CFRI
has developed two processes to manufacture
bricks/building blocks, roofing tiles and the like,
employing fly ash produced in the dry bottom
pulverised fuel-fired power stations. 1In the first
process, lime, sand and a few chemicals are
used along with fly ash and pressure is applied
to manufacture shaped products which are sub-
sequently cured with steam for a specified period
to yield products having required strength. The
bulk density of these products is lower compared
to that of the conventional clay-based bricks. The
strength of these products, which do not requirc

Table 1
Coke Breeze Production in Steel Plants and Merchant Cokeries

Coal carbonized/

Cokeries ¥ear in million

Coal production/ Coke breeze (20 mm—.0)
year in million

production vear/ in Remarks

tonnes toanes million toones
Steel plunt cokeries
Bhilai 3.44 262 0.265 Due to the renovation
Rourkela 1.67 1,27 0.139 of the three batteries
Durgapur 2,54 1.93 0.200 current production from
HSCO 2.16 1.64 0.197 Durgapur Steel Plant is
TISCO 2.25 1.73 0.171 lower than the figure
Total 12.06 419 0.972 shown,
Merchant cokeries
Durgapur Coke
Ovens Project 0,94 0,71 0.071
Others 0.76 0.58 0.041
Total™ 1.70 1.29 0.112
Grand total 13.76 10,48 1.084
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any firing, increases with time and their compres-
sive strength is similar to that of first class build-
ing brick. The other CFRI process has led to
the production of siatered bricks similar to burnt
clay building bricks. Both the processes ar¢
comparable with conventional methods in terms
of cost of brick production.

UTILIZATION OF TAR & BYPRODUCTS

Processing Crude Anthracene Coke to Anthracene
and Anthraguinone

The anthracene containing fractions consti-
tuting about 2.5%, of tar are at present used as
fuel and for the production of carbon black. At
the present level of carbonisation practice in the
country, a potentialavailability of over 9000 tons/
year of crude anthracene is estimated. Anthra-
cene occurs to the extent of 19 in high tempera-
ture coal tar and is usually recovered along with
phenanthrene and carbazole as crude anthracene
paste. These compounds are not recovered at
present in the country, presumably because of
low demand. However, inview of the importance
of anthracene in the production of anthraqui-
none which is in demand in dyestuffs industry,
CFRI1developed earlier a process for the recovery
of anthracene from the crude anthracene paste
(containing 209 anthracene). By the CFRI
process (Indian Patent No. 76682) for isolation
and purification of anthracene which has been
further improved (Indian Patent No. 114299},
anthracene of 95 per cen purity is obtained.
Phenanthrene and carbazole are obtained
as byproducts during purification  process
of anthracene and can be utilised as
starting material for synthesis of agricultural
chemicals.

A process (Indian Patent No. 66293) has also
been worked out for the vapour phase catalytic
oxidation of anthracene under fluidized condi-
tions for the production of anthraguinone
with more than 90 per cent yield. The
process has been handed over to a Consultant
Engineering Firm for undertaking com-
mercialisation. The present demand for an-
thraquinone in India is of the order of 1000
tons per annum.

UTILISATION OF WASTE COAL

Use of Neutral Tar Oils for Phthalic Anhydride
Prodaction

Neutral tar oils of coal tar containing naph-
thalene, anthracene, phenanthrene and other
higher aromatic hydrocarbons form a cheaper
base for the production of phthalic anhydride,
for which there is an estimated demand of about
30,000 tonnmes per annum in India. Of the
neutral tar oils in the coal tar produced in the
country, naphthalene oil alone constitutes about
29,000 tonnes annually. The price of refined
naphthalene, which is normally used to manu-
facture phthalicanhydride, is about ten times that
of neutral tar fractions. Using this raw material
CFRI developed a catalytic vapour phase oxida-
tion process (Indian Patent No. 54960) for the
production of phthalic anhydride. The CFRI
has also developed a new catalyst for the process.
A pilot plant for the production of crude phthalic
anhydride and a phthalic anhydride purification
plant, with capacity 250 kg/day, are functioning
at CFRL
Coal Tar Oil for

Resin from Hardboard

Manufacture

CFRI has developed a process for the product-
tion of a water soluble thermo-setting resin from
the mixed phenols occurring in coal tar oil. The
resin has been found to be admirably applicable
to the production of hardboards and moulded
articles using waste fibrous materials as fillers.
This technique is also applicable to cotton waste,
asbestos powder, glass wool, plywood veneer,
ctc. A plant capable of producing 1500 tons of
hardbeard per annum is estimated to require a
total capital outlay of Rs. 16.5 lakhs. The cost
of hardboard production is estimated at Rs.
0.25t0 0.50 per sq. ft. (depending on resin con
tent of the board) as against selling price of Rs.
0.50 to 1.25 per sq. ft. depending on quality
and thickness.

Xylenes from Benzole Fractions

Meta-xylene occurring to the extent of about
2.5% in coke oven benzole fractions finds little
use while the para and ortho-xylenes are in great
demand. Paraxylene is an intermediate in the
manufacture of terephthalic acid required for the
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production of polyester tibre of the tervlene
group. Ortho-xylenc is a suitable starting
material for the preduction of phthalic anhy-
dride which finds an outlet in the svnthetic resins
and dyestufl industry,

A process (Indian Patent No. 105686) has
been developed at CFRI for the catalytic vapour
phase transformation of metaxylene into ortho
and para-xylene. The process is capable of be-
ing operated on a continuous basis. The novelty
of the invention lies in the development of a
suitable catalyst using low-cost, indigenously
available ingredients. The CFRI process consists
of passing meta-xylene \apours over the cat-
alyst under specified cond:tions when a mixture
of the three isomeric xylenes in the equilibrium
concentration is obtained. The ortho-xylene is
separated by eflicient fractionul distillation and
para-xylene by fractional crystallization.

Cyclopentadiene from Coke Oven Gas

Cyclopentadiene is present in coke oven gas
to the extent of about 0.2 to 0.3 g. per cubic
metre. This important intermediate s use-
ful for the production of pesticides, heptachlor
and aldrin. A survey carried out by the Central
Fuel ResearchInstituteindicates that the recovery
potentiality of cyclopentadiene is about 100
gallons per day from a 5,000 tonnes per day coal
carbonisation plant. This will increase substan-
tially if thebenzole forerunnings are adequately
collected and treated. A method has been deve-
loped at CFRI to isolate cyclopentadiene from
the benzole forerunnings in two stages. The
first stage consists of obtaining a fraction enrich-
ed in CPD and the second one comprises its
actual isolation as a pure compound, by subject-
ing the CPD enriched fraction to dimerization
and fractionation. In view of the importance of
cyclopentadiene for the production of camphor
derivatives pesticides and other agricultural
chemicals, it is felt that arrangements for reco-
very of this material should receive due attention.

Utilization for Tar Bases
About 2% of the coal tar constitutes the tar

bases. In India, however, there is no plant for the
commercial recovery of tar bases from coal tar
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fraction itself. The market for the tar bases is
at present restricted to the lower boiling fractions
such as pyridines, quinolines and isoquinolines.
Pyridines and its homologues are recovered from
the coke oven gas in plants where ammonia
fixation is practised. The higher bases, quinoline
and isoquinoline find use in the pharmaceutical
and dyestuff industries.

On the basis of 12,5 million tonnes of coal
carbonised per annum it is possible to separate
by proper fractionation about 200 to 250 tonnes
each of picoline isomers and about 750 tonnes
of quinoline, assuming only 509 recovery of
each. Quinoline can be recovered from tar,
while picolines can be recovered from tar liquor
and benzol as well. These compounds, though
present in very small quantities, shouid be
recovered as they are high-priced products,

The Institute studied the possibility of re-
covering the tar bases using the upward flow
ion-exchange column technigue. The efficiency
was found to be of the order of 98 per cent. Of the
nitrogen heterocycles, beta-picoline is used for
the manufacture of nicotinic acid (an ingredicnt
of Vitamin B Complex), 3-cyanopyridine, nico-
tinamide and the cardiac drug coramine. Alpha-
picoline is an important raw material for the
production of vinyl pyridine which is used as a
copolymer with styrene. Pyridine finds use in a
wide range of medicinal products such as
antiseptics, bacteriostatic drugs, antihistamine,
urinary analgesics, for treatment of respiratory
infections ete. Quinoline can be utilized for the
production of nicotinic acid by oxidation to
quinolinic acid, followed by selective decarboxy-
lation. Gamma-picoline is used for the produc-
tion of isonicotinic acid, 4-cyanopyridine etc..
of which the former is used for the preparation of
tuberculostat. In the CFRI process isolation of
isonicotinic and nicotinic acids from the mixture
of pyridine carboxylic acids is accomplished by
taking advantage of their differing solubilities in
alcohol and aqueous acetone.

CFRI has developed an improved process for
the production of the acids, esters or amides
through the intermediate formation of the
cyano-derivatives, Beta-picoline is converted to
3-cyano-derivative and gamma-picoline to 4-
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cyanoderivative by vapour phase catalytic re-
action with air and ammonia. The reaction pro-
ducts are collected in suitable condensing system
while unreacted material is isolated by refrigera-
tion and recycled. The yield achieved is more
than 90 per cent,

The bases may also find useful application for
combating corrosion in petrol and diesel engines.
If corrosion in the quencher is the problem, a
possible solution may consist in injecting a spray
of quincline bases into the exhaust gases before
their entry into the quencher. For refineries
based on high sulphur crudes, such uses of tar
bases may assume major importance.

Utilisation of Drained Naphthalene Qil—
A Cokeoven Waste

Drained naphthalene oil (DNO), the oil left
over after the removal of naphthalene, is pro-
duced in considerable quantities at the various
steel plants as a byproduct during the production
of naphthalene. Currently DNO is used as a
blend with creosote oil. The composition of
DNO obtained from the major coke ovens in
India has shown that it contains about 5-20 per
cent alkylnaphthalenes, besides a large propor-
tion of naphthalene which apparently escapes
recovery and finds its way into DNO. While
firm-figures for DNO yields are not available, it
is estimated that it will be of the order of 1200
tons/yr. depending on the tar distillation capa-

293

city. CFRI has established the possibility of pro-
duction of naphthalene from the alkylnaphtha-
lenes present in tar using a low-cost, indigenous-
ly available catalyst. Procedures have aiso been
developed for isolation of the two isomeric
methyinaphthalenes which are important for the
production of fine chemicals and organic inter-
mediates in the pure state from tar oils and
DNOZ. The CFRI scheme has been shown in
Fig. 2.

Conclusion

Taking into consideration the large bulk of
economically valuable waste and byproduct
materials of the various industries whose utilisa-
tion adds to the cost-benefit of the main product,
it is worthwhile thinking in terms of establishing
a National Industrial Salvage Organisation to
tackle the problems on a national scale and in a
concerted way. Such institutions exist in some
of the foreign countries, for instance the one in
the United Kingdom.
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Novel Rewards for Employee Suggestions

Some companies find that novel rewards help to slicit cost-saving

suggestions from their employees.

A subsidiary of one national

company allows employees to use special reserved parking places
for a month. Participation in the suggestion programme at a steel
plant claimed about 25 percent when the firm started doling out

trading stamps on top of cash bonuses.

One bank offers employees

shares of its stock for valuable suggestions.

—The Wall Street Journal



Standards:
Their Role in Planning

RP Nadkarni*

Siandards are useful for measuring performances in respect of manual work, machine

operation, materials consumption, finarcial results ete.
Standards are particularly important for materials con-

be set after proper time/method study.

Standards must be realistic and should

sumption which onstitutes nearly 0 per cent to 80 per cent of the total cost of the product.
Even a small reduction in materials consumption through proper standards can lead to consider-
able savings. Machine’s output standards are useful in planning out machine load on a product
fluor, in deciding performunce and.or replacement of a machine and in evaleating machine

capacily requirements for targeted outputs.

Standards for manual Iabour and for financial

performance are also useful for efficient operations.

“YOU’LL require 5 metres of cloth for two
shirts, Sir’", says a tailor to his customer.

“Take these pills—three a day for four days.
You'll be all right”, says a doctor to his patient.

“Give me a 63 hat, that’s my swze”. says
a cusiomer to a milliner.

We very often hear such conversation in our
day to day life. This is a rather loose talk in
terms of some standards or other.  But industry
calls for rigorous standards to measure per-
formance of men and machines, materials and
money.

What is a standard then? A standard is the
measure of accomplishunent that is capable of
being attained with normal effort or resources for
a specified activity done under specified systems/
methods and conditions.

Utility of Standards

Standards are used for measuring perfor-
mances in respect of manual work, machine

» Saraswat Colony, Santa Cruz West, Bombay-54.

operation, materials consumption, financial
results or an individual's efficiency. The
utility of standards can be readilv appreciated
from the following examples.

A Production Engineer would not be able to
forecast his material requirements in the absence
of standards for raw materials, nor would a
Foreman be able to demand necessary output
from a defaulting machinist if he doesn’t know
standard output per unit of time.

A cost accountant would be ableto compute
the cost of a product only if costs at various
stagesof manufacture areknown; anda Develop-
ment Engineer could estimate the number of
machines required only if he knows production
targets and machine output capacities.

A sound incentive scheme can never be
introduced unless and until output standards have
been properly set. Disciplinary action against
an employee can be taken easily if certain codes
of conduct are laid down.

Examples could be multiplied endlessly.
But the point is that standards have multifarious
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uses both in forward evaluation and retrospective
reviews. In other words, it is standards thai
pave the way to progress,

It is important lo remembr that a proper
time/method study needs to be conducted before
establishing standards, or else, standards could
become either ‘too tight’ or ‘too loose’—both
of which can seriously affect output and employee
morale. Standards set thoughtlessly, parti-
cularly for an incentive scheme, can wreck em-
ployer-employee relations or turn out to be
uneconomical.

Standards for Materials

The importance of standards for materials
consumption can be well appreciated as the cost
of materials forms nearly 609 to 80 97 of the
total cost of a product. Even a 10 % reduction in
material consumption through proper standards
would mean a saving of 6 to 8 per cent in the
total cost. And when we say materials, we mean
not only raw materials but also auxiliary materi-
als such as fuel, oil, lubricants, steam, electricity,
water, packaging materials, general stores, spare
parts, etc.

We could evovle standards in terms of ma-
terials consumed per unit of output or vice
versa; for example, ‘x” kg. of steam per kg.
of coke consumed, ‘y’ kilowatts of electric power
consumed per tonne of production, ‘2’ cubic
metres of process water used per kg, of
product and so on.

In industries like cement, steel, chemicals,
it is possible to establish standards for con-
sumption of various materials in terms of what
is known as ‘equivalent tonne’ of product so as to
bring to a common denominator the various
‘stage costs’ for easy comparison and control.

A chemical factory was able to reduce its
process water requirements by 159 just
regulating the water supply within the specified
standards. A manufacturer of metal containers

Importance of standards can be

appreciated since the cost of

materials forms nearly 60
per cent to 80 per cent of the

total cost of a product,

could eflect a saving of 8% in the materials cost
by selecting proper size of steel sheets and re-
ducing wastage. At a sales depot, the material
stocks were slashed down by Rs. 3 lakhs through
fixing of suitable ordering levels and economic
ordering quantities. In another light engineering
factory, substitution of stainless steel by poly-
thene for a certain component reduced the cost of
the product by 189

‘Standar(_is for materials can thus be set by
using techniques like consumption study, waste
control, inventory contrel, value analysis etc,

Standards for Machine Output

Probably, machine cost comes next in the
order of importance. Machine output standards
are useful in planning out machine loading
on a production floor, in deciding performance
and/or replacement of machines and in evaluat-
ing machine capacity requirements for targetted
outputs.

Standards for machine output can be deter-
mined by carrying out machine utilisation study.
Such a study should include both time study.
and method study. If carefully conducted, it can
bring to light the suitability or otherwise of
the type and design of machine, its location
with respect to other machines or the manu-
facturing process etc,
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Standards for materials can be
set by using techniques like
consumption study, waste control,
inventory- control, value

analysis, etc.

In a limcstone quarry, the establishment pf
footage to bedrilled per drilling machine per shift
revealed that 4 drilling machines were enough to
meet the requirement of stone, thus rendering 2
others surplus. A transport contractor could
decide on the basis of standards worked out
for truck trips per shift that 16 trucks were
adequate and that 2 additional trucks which
he contemplated purchasing were not necessary.

Standards for Manual Labour

Manual work has been probably the first to
have standards set, obviousty because most of the
manual operations can be timestudied. Other
techniques of work measurement such as pro-
duction study, work sampling, use of synthetic
time standards, predetermined motion time
studiesetc., can also be employed to setstandards
for manual work. It is advisable to carry out a
method study before setting time standards.
Standards for manual ouput are useful for com-
puting workforce for targeted production,
basing incentive schemes, comparing individual
performances ete.

While sctting manual work standards,
suitable time allowance should be provided for
compensation against fatigue, working condi-
tions, personal needs, unavoidable ‘forced
illness’ for no fault of a worker ctc. In short,
any standards that are set should be realistic.

ROLE OF STANDARDS IN PLANNING

Standards for Financial Returns

We have so far been talking only about stan-
dards for materials, manpower and machines
whose performances are measurable to some
extent or other. Are there, however, standards
for measuring financial performances of a
company?

Thoughtful managements have worked out
certain indices for evaluating financial perform-
ance from time to time, important among which
are:

Profit on  turnover—a  certain percentage
of turnover is set as standard for profit to be
achieved.

Return on capital invested—a certain percen-
tage of capital invested is set as standard for
profit to be achieved.

Qutput to input rativ—a ratio of profit
(output) to total expenditure (input) is set
as standard to be achieved.

Such indices help managemient in taking
correct timely action by reviewing financial
performance in terms of these indices, locating
high cost areas and channelising resources
profitably.

Qualitative Standards

We have discussed quantitative standards so
far but can we set qualitative standards? Yes,
but such standards are difficult to ¢volve as
qualitative measurement of performance is not
an easy task, examples being characteristics of an
individual such as honesty, integrity, ingenuity,
sociability, leadership etc. Evaluation of those
traits in an individual tends to be subjective and
so the evaluator has to guard against this
danger of subjectivity.

Are Standards Static?

Not at all.
dynamic.

In fact standards have to be
They need to be reviewed at suitable
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intervals of time or whenever market conditions,
product design, manufacturing process, working
method, materials, tools, equipment, layout, en-
vironments and/or working conditions change.
Re-examination of standards, where an
incentive scheme operates, is very necessary if
anyof the above-named factorschange. A change
in the factor can affect the output and hence an
employee’s earnings.

It is advisable to inform the concerned per-
sonnel whenever standards are set or revised so
that they can be trained to achieve them.

Standards and Standardisation

After having discussed everything about
standards a doubt may arise as to what is the
difference between setting standards and stan-
dardising.. One should remember that these are
two distinct things. Setting of standards means
establishing a desired level of performance,
whereas standardising means conforming the
output to the standards set.

Standardisation and Variety Reduction

This article would not be complete without a
mention about “variety reduction™. After having
set standards and started producing accord-
ing to them, does the story end? No. One may
be producing a large variety of articles/
products or consuming a wide range of materials
but one must ask oneself whether all these varie-
ties need be produced or used? Is it economical
to use or produce such varieties? Could some
of them be eliminated to make the organisation
or operation more profitable?

Hundreds of examples could be cited as to
how economical it turns out to be to reduce
variety! A company benefited by Rs. 30,000
annually by reducing 37 varieties of lubricants to
merely 6.  Another large office saved Rs,
12,000 a year by limiting the sizes of paper en-
velopes to9instead of 28 thatexisted previously.
A cosmetics factory could raise its overall
profitability from 59, to 7 % by discontinuing the
manufacture of some of the products,
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Industry at large can considerably
benefit through a healthy
exchange of views on the
various standards employed

by the various organisations

in any particular industry.

It is painful to sec a large variety of textile and
other fabrics being manufactured, a large variety
of houses and structures being  constructed,
a large variety of fancy goods being produced
most of which are luxurious. 1t is ironical and
unfortunate that it is going on unchecked at a
time when our economy and society at large can
ill afford it. Indian industry must carry out
standardisation and variety reduction forth-
with and set standards for materials consump-
tion if national economy is to be improved. We
must not be carried away by the Western styles,
culture and ways of life. We must not emulate
them blindly in any sphere, as not all of their
ways are suited to us. We should adopt only
those which are economically and socially
profitable and useful to us. We must remember
that the affluence the Western world is enjoying
today is the rich dividend of their austerity,
standardisation and variety reduction practised
in the past. Let us practise these now so that we
may be affluent a few decades hence.

Need for Compiling Industrywisc Standards

Industry at large would surely benefit if a
healthy exchange of views takes place on the
various standards employed by the various
organisations in any particular industry. Their
experience in establishing, using and revising
standards could be pooled together and dissemi-
nated for mutual benefit through productivity
bodies or respective industrial associations.



Proceedings of the Alumni Conference held
at Bombay on March 13 & 14, 1970—Published
by: Indian Institute of Management, Ahmedabad,
Pages 127, Price not given.

Computers have made their appearance in
many industries, as well as research and other
organisations in India. Even the educated
laymen are in the knowledge of the applications
of computers, particularly through the wide
publicity received by the spectacular achieve-
ments in space. The impact of computerisation
has been felt by the common man in advanced
countries through its applications in the sail
fields which affect the individual and his wel-
being. There is no doubt that compulers aic
going to play animportant rolein the eoconomic
and social affairs in India too in the coming
vears.

It is most appropriate at this juncture to
organise seminars on the topic of computeri-
sation to exchange experience, understand the
potentia! and evaluate proper and effective use of
compuiers. Such seminars should also aim at
removing the misunderstandings with regard to
the use of computers so that a ‘climate’ could be
created for the effective introduction and use of
computers. The book “Computers and Cor-
porate Policy,” being the proceedings of the Semi-
nar is, therefore, most welcome, particularly
from the point of view of contributions made by
several specialists drawn from different back-
grounds—scientisis, managers, trade-unionists,

management educationists and

actual users.
consultants,

The contribution of the Trade Union re-
presentatives to the seminar clearly indicates a
positive cooperation of trade unions towards
computerisation in the country. “Opposition of
trade unions in our country to the computers is
not on the question of principle of the intro-
duction as a modern technology..,computers
have come to stav., .. To the trade unions, the
horse of the modern technology of computers is
at lurge, rough, and uncontrolled. It cannot be
neclected and allowed to go inits own way., Nor
it 1s advisable to kill it. The wise course is to
control it, tame it, bridle it and ride overit. On
the basis of this pragmatic approach, trade
unions look upon the modern technology of
computers, as an instrument of national econo-
mic growth.”

The above views of the trade unions reflect a
welcome change from the understood (or
misunderstood 7) views of labour attitude to ban
the computers altogether. If this is the approach
of the trade unions, this augers well for the
effective use of computers as a force for national
economic growth. Further, as reported in the
proceedings “‘the Unions categorically declared
that they would not object to the expansion of
computerisaton in scientific, educational re-
search, defence, weather forecasting, telecom-
munications, medical diagnostic services and
some other activities.”
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The Conference reports success in the con-
vergence of viewpoints on a possible computer
policy, but emphasises divergence as regards the
government’s existing policy of encouraging
manufacture of limited capability computers as
against the actual requirement of the installa-
tions of computers with greater systems capa-
bilities. The converging point of view relates

to viewing computers not as cost cutting devices,

but as instruments for national growth providing
services in wider economic spheres both in pri-
vate and public corporations and the govern-
ment, with the installation of computers of large-
scale capabilities. With the availability of the
operational research and mathematical skills
of a high order in the country, software pro-
grammes could be developed and even shared
with the other developing countries.

The seminar has thus made a positive con-
tribution. More conferences and seminars of
this nature should be organised to focus attention
on various aspects pertaining to the introduction
and effective use of computers. Equally im-
portant is to arouse public opinion towards
this new development which can also contri-
bute towards the comfort, convenience and
safety of people through computerisation in the
area of “*Social Information System™.

—MVV RAMAN

THE DEVELOPING ECONOMIES AND
THE INTERNATIONAL FRAMEWORK,
S Yenu, Publishers : Orient Longmans, 1971,
Pages 301, Price Rs. 27.50

The book has five parts—Part I: The Trade
problems of Developed and Less Developed
Countries; Part I1: Foreign Aid; Part 111: Trade
Problems Among the Developing Economies;
Part IV : The Socialist and Developing Econo-
migs; Part V: The International Liquidity
Conundurm.

Section A of part I gives a brief survey of the
trade and income trends of the Less Developed
Countries (LDC). Thisis followed by a pre-
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sentation of diagonosis by some economists.
The author is of the view that the process of eco-
nomic development has created a “Great Gap™
for LDCs, due to higher price of capital goods
and the maintenance imports vis-a-vis slow
increase in unit value of traditional exports.
LDCs’ exports has become a ‘lagging’ rather
than ‘leading sector’ due to inelastic supplies.

Section B starts off with the analysis of dis-
crimination in international trade particularly
tariffs and quota restrictions. Evaluating the
Kennedy Round, the author is of the view that
it has contributed more towards strengthening
the trade relations of Developed Countries (DC)
more than between DC and 1.DC. For LDCs
the ‘ancient regime’ of discriminatory prefer-
ences, internal taxes on imports from LDC
continues to be unaffected. Author suggests
that the DC should try to give tariff preference
so as to offset the high money costs of produc-
ing manufactures in LDC. The promises of
UNCTAD 11 seems to the author as mere ‘flip
service’ paid by the rich.

Tnternationat Commodity Agreements are
meationed alengwith some of the schemes such
as Development Insurance Fund. OAS schemes.
Meade schemes. etc. However, the author
thinks that “As a means of income or resource
transfers from the rich to the poor. commodity
control schemes must be treated as generally
inefficient”.

Some of the techniques of export promotion
in LDCs is discussed such as cash subsidies.
multiple dual exchange rate, tax credits, import
entitlements, drawbacks, export duties and ex-
ports bonus vouchers.

Part 11 deals with Forcign Aid both public
and privale imvestmeni—Section A deals with
public aid defined as the flow of funds from
“Gaovernmental sources in the donor country to
government ot private danees in the recipient
countries’”. The rationale for this is that eco-
nomic growth means modernisation with some
emphasis on heavy industry.  This requires im-
ports ‘unrequited” by exports, thus, the need for
external assistance. Sources and quantum of
Aid with special reference to India is presented.
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Economic effects of foreign aid for both
donor and recipient countries is discussed with
an illustration of Formosan success story.
However, the author cautions that “the example
cannot be held up to other underdeveloped
nations”. While discussing PL 480 Aid to India,
the warning is given for timely action because
“almost a third of India’s money supply is now
‘owned by the U.S. in idle balances”. The
World Bank and IMF attempts in solving debt
servicing burden has been more of a “temporary
palliative”.  This section concludes with the
discussion of UNCTAD II regarding Aid and
Development. Section B starts with the defini-
tion and types of foreign private capital flow
to LDCs. The rationale of this capital flow
has been ““of a defensive nature—to maintain
market shares in a growing economy and in the
short-run may not be profitable”. Quantum
and trends of flow with special reference to India
is presented. Economic effects of private capi-
tal inflow are analysed with reference to resource
allocation, price stability and balance of pay-
ments, ete.

Part 11T deals with the trade problems among
the LDCs. The rationale of economic integra-
tion among LDCs and payment agreements
has been given with a few illustrations such as
India’s attempt towards trade liberalisation,
CACM, and Development Banks in LDCs.

Part 1V deals with the relationship between
the Socialist Bloc and ‘LDCs. Starting with
the rationale of Bilateralism, the trend in trade
and Aid between India and Socialist Bloc is
given. While discussing the economic effects
of bilateralism, illustrations of UAR and In-
donesia are given.

Part V deals with the current topicalinterest,
viz. international liquidity conundrum. The
problem is one of confidence, ligquidity and
adjustment. The plans to reform the interna-
tional monetary system are many and varied.
Some of them are presented in the book such as
credit creation, increase in the price of gold,
flexible exchange rate and creation of multiple
reserve units, Inspite of the implementation
of SDR Scheme, the prophetic statement of the
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author seems to have come true viz., ““the liqui-
dity problem will again rear its head to plague
the reformers in spite of repeated conferences
and a mixed bag of solutions”. (ala U.S. § at
present).

A brief comment on UNCTAD II and the
Asian Drama appears in Appendices.

The title indicates that it discusses develop-
ing economies and the international framework.
Sometimes the author has identified LDCs with
India (e.g. Part II—Section A Ch. IIT and Sec.
B IL.,PartIII—ChV and Part IV—Chs. If and V
where the problems are specifically of India and
not LDCs in general). As LDCs are a hetero-
genous group, this emphasis may sometimes
lead to assuming India’s situation as identical
to that of LDCs as a whole. It would have
been better if the author had concentrated on
Indian economy and the international frame-
work. This would be more appropriate title
and the author could have concentrated on the
problems of Indian economy substantiating the
similarity or diversity or other LDCs in the
present changing international framework.

The analysis is good but too brief. Of course,
the size of book and the nature of the topic
dealt wouid be too ambitious to expect more
detailed analysis. The Author has succeeded
in integrating and presenting lucidly various
facets of the problem, However, the facts are
moving faster and this has created an ‘informa-
tion gap’ between the time of writing and its
publication, It would be beneficial if a revised
edition is brought out with inclusion of the recent
developments in international scene such as
GSP and liquidity problem, etc. It is also sug-
gested that a brief resume at the beginning of
cach part be included.

The author has succecded in his modest hope
of presenting ‘“‘a bird’s-eye-view of the problems
involved”, but much isdesired indepth of analy-
sis of “the lines on which a solution could be
effected”. For the beginner to be initiated in
international economies, the book is a good
stepping stone. The book acts as an appetiser
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—increasing the interest of the reader to pget
involved and induces him for further srudv.

—Dr 88 RaMmu

FOREIGN TECHNOLOGY AND INVEST-
MENT : A Study of their Role in India’s
Industrialisation, Ashok V. Desai, Published by
National Council of Applied Economic Research,
New Delhi, 1971, pages 170, Price Rs. 25.

Import of foreign technology and foreign
investment have remained subject to a fairly
long-drawn debate, which is vet largely incon-
clusive. Various theories have been propounded
in this context including the case for importing
old and discarded technology from advanced
countries. Sides have been taken by different
countributors to the fray and the whole issue is
yet to emerge as clear-cut as necessary, from the
cloud of argumznts on both sides in the debate.
The factual basis of the debate has, however,
suffered from fragmentation of different kinds.
The present study offers much more than merely
joining the fray inthat it helps forming proper
perspeztive in which the issue  requires to be
considzred. It is a terse, analytical approach to
the question with fairly frank and forthright
observations and assessment of the role that
foreign technology has so far played in India
since 1951 to 1967, hased on a close scrutiny of
all th: agresmants approved during the period.
Dr Ashok V. Dazsai, whose wark it is, has given
tha study an incisive quality that should provoke
wider discussion. It is a highly readable docu-
ment. despite the large number of statistizal
tables and charts on various issues dealt with
in the study. The detached over-view is indeed
a distinguishing characteristic of the study.

The analysis is sharp and pinpointed. The
details given in the tables are comprehensive.
More than half of the book is occupied by the
tables. The tables are, however, given as appen-
dices, so that they do not disturb readability.
While the account given and the observations of
the author bear the impress of a thorough dis-
gestion, the anthor has dene well to keep aloof.
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The purposive interpretation of facts is inter-
esting insofar as it leads to an assessment of
national policy and a set of suggestions for chan-
ges. It is notnecessary that all these sugges-
tions and recommendations will befound accep-
table. Disagreements do not reflect on the quali-
ty of interpretation and analysis of the author.

One may join issue with the author on al-
most every aspect of the question dealt with in
the study even on the basis of the data furnished.
The pointer as to the paucity of organized in-
formation 1s real. So is the point that major
policy decistons seem to have been taken in the
past on the basis of inadequate knowledge of
various issues involved. But the real bottleneck
inthis respectis that even where information
has been available. it has hardly been suscepti-
ble of cross-checking. The author appears to
believe that the price of technology has a close
relationship with its quality, at least thatis how
he argues that high price of imported tech-
nology should not be a deterrent when its quality
justifies such price. While voting in favour of
cheaper technoiogies may have been in the long
run costlier, the other side of the coin is that
relatively indifferent technologies have been
imported at a high price in a number of cases,
indifferent in the sense that better quaity would
have been available if discretion could be exer-
cised. Inthe context of import of technology it is
necessary to consider the binding aspects of loans
and aids from foreign countries. Moreover,
private arrangements, business connections, etc.
have led us to import technology at high costs with
different conditions attached. In some cases
repetitive imports of such technology have taken
place not only from the same countries but also
from the same firms.  Experience of other coun-
tries which initiated a take-off on the basis of
imported technology may not repeat, indeed
has not repeated in our country. The action
taken by the Government of India in favour of
sub-licensing imported know-how as late in the
day as 1968 is understandable. to say the lzast.

On the guestion of export stipulations in the
foreign collaboration agreements, the author
raises several Important issues that derserve
serjous consideration in formulating policies in
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this respect. He seems to believe that surplus
capacity, as witnessed during the period of the
recent recession in this country, has proved a
more powerful stimulant than stipulations in the
agreements about exports. In developing this
argument the author has underplayed the need
for having to pay one’s way in the matter of forei-
gn exchange commitments arising out of such
agreements. Earlier, Professor Bhagawati also
advocated the installation of capacities greater
than the current production needs. However,
to motivate enterprises to instal excess capacity
would require some more forceful reasons than
have been put forth so far. Moreover. there are
some other considerations that should be taken
into account. During the recession, most firms
exported under duress. Apart from the question
of earning profit or other benefits arising out of
exports, firms, did export to avoid a shutdown,
sacrificing the proverbial half! The stipulations
in the agreements anticipate normally. The
firms are supposed to earn their way so that the
repatriation of profit or other foreign exchange
piyments do not deplete the existing foreign
exchange resources. Neither is. of course, a
business proposition and may not be sustainable
in the long run.  Bat till the time the strain on
foreign exchange continues, there should not be
any relaxation of such stipulations, particularly
in conditions in which the normal business moti-
vation for exporting is absent, exports resulting
in Irsses almost in all cases other than the main
traditional items like jute and tea.

Lifting of the present restriction that all coll-
ahsration agreements must be approved by the
Gavernment as recommended in the study may
have an undesirable effect on indigenous tech-
nology, which is normally put at a discount even
where the quality is comparable. We have
indeed quitea few instances to cite in thisrespect.
Recognition to our scientists and technicians has
baan lukewarm. till they have earned such recog-
nitinn from other countries. The conditions in
which they have been expected to do their jobhave
alsn not been ideal. To makecollaborations open
may put a permanent seal on their zeal. The
avession to indigenous R & D findings will be
barne out in the cases of jute manufactures of
aon-traditional types, fertilisers, etc.
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Dr. Desai scems concerned about the reduc-
tion of the administrative workload. Apart from
other considerations, experience suggests that the
Central Secretariat and its suburbs are not
interested in reducing workload on the ad-
ministration. The propensities noticeable arc
of the other kind. SHpT =

The provocative manner in which the author
puts forth his views makes the study an absorb-
ing account indeed. 1t should be read widely by
all those who are concerned.

—DRr. I’. CHATTOFPADHYAY

PAPER WORK SIMPLIFICATION, A.V.
Deshmane, Published by: IBH Publishing Co.,
Bombay, Page 164, Price: Rs. 4

“Paper Work Simplification” by A. V. Desh-
mane is a pleasant stimulant for executives, and
if his objective is to createan awarenessabout the
magnitude and implications of the problems of
paper work, he has accomplished this admirably
well. Himself a business executive. Mr. Desh-
mane is keen all along in his writing, to weave
humour into serious strands of problems
of management. The book is replete with quo-
tations and examples from foreign countries.
which may suggest that “O & M" is unknown to
India Industry. References to achievements of
O &M in Government and Industry. in the
country, could-have provided validity and rele-
vance to the management problems confronting
the executives in India.

Mr Deshmane has stated only a part of the
truth in mentioning that savings in administrative
cost contribute directly to profits. The rising
trend of office cost reflected by ever-growing
number of its employees. restricts scope for
savings in administrative expenses.  The contri-
bution of ‘O&M’ specialist is probably not <o
much in the matter of actual savings in over-
head expenses, but in ensuring that office experi-
ses (a small portion of the total cost) are such,
which meet management’s demand for informa-
tion and knowledge. In other words, proper
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understanding about the role of “information’ in
management and, the office function as the
processing agency, has to be developed anew.
This alone will contribute to a reduction in the
‘cost of delay’, rather than cost of office services.
The real challenge before the "O&M’ expert is to
raise the productivity of knowledge which slone
would revitalise the management function.

Mr Deshmane has rightly stressed on the ‘O’
part of 'O&M" when he states ‘no high quality
avails where rule of order fails’. It will be pre-
sumptuous to imagine that ‘*orderliness’ is the
task of '"O&M’ man alone. ‘O&M’ man is a
designer and he can give a pattern for others
to weave. lLack of sustaincd efforts for main-
tenance of system once installed is the main
weakness of Indian Management and no wonder
sophisticated techniques are discarded as un-
suited to Indian environment after initial enthg-
siasm. It has rightly been stated in the book that
‘persuastion is an ideal, no doubt. but coercion
at times becomes a necessity’.  Since administra-
tive cost ts generally invisible and also masquer-
ades, the O&M man has to develop a new aware-
ness among execatives engaged in the production,
distribution of finances, etc., and for this the
patronage of top management is essential.

The place and programme for the Q&M
specialist in an organisation has been referred to
rather casually. It need be made known to
executivesin the country that for the development
of the organisations, someone, call him ‘O&M’
man or otherwise. has ‘function as a ‘change-
agent’.  He would plan and bring about pur-
poseful change—slowly and steadily—and also
innerate management methods suited to the
technology and economic environment. Since
paper work is inextricably mixed up with plan-
ning execution and feedback of all activities, the
‘bridges of understanding’ (to quote Mr. Desh
mane) have to be buiit by ‘O0&M’ man.

The author probably did not want the size of
the boek to be more than what an executive can
read during his journeys and, therefore, has
purposefully avoided the irksome details about
techniques of work measurement and manpower
plinning which are the core ‘O&M’' topics.
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Anyway, the author never intended writing a
text book for students or O&M practitioners.

— J Prasabp

INDUSTRIAL PSYCHOLOGY {Vifth
Edition}, Joseph Tiffin and Ernest J McCormick,
Publishers: Prentice-Hall of India Private Limit-
ed, New Delhi, Year: 1971, No. of Pages €82,
Price: —Rs. 16.

The book presents concepts, procedures and
experimental results which throw light on human
behaviour in industrial situations. The focus js
on research information which forms a basis of
personnel practices current in industries. The
major aspects dealt with in this book include
personnel selection, social context of work,
working conditions and consumer behaviour.
The sections dealing with personnel selection and
social context of work are of particular interest
to personnel technicians in Indian industry as
they provide detailed and useful information on
current trends and problems.

The presentation is simple and easy to under-
stand with plenty of illustrative pictures. dia-
grams and figures. Information presented
stimulates interest of the reader as it meets im-
mediate needs of persons idvolved in dealing
with industrial behaviour. This book is of
common interest to managerial personnel as
well as personnel specialists. While it provides
plenty of information regarding procedures
used in dealing with human problems and results
obtained, no rules of thumb are given. In the
context of our industrial situations this book
would provide inspiration and guidance for
carrying out similar work to evolve appropriate
apprraches 1o local problems. Statistical mate-
rial provided at the end of the book would be of
great interest to personnel specialists, parti-
cularly those engaged in selection work.

It is a very readable, stimulating and useful
book.

—DrR M Yoca
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DECISIONAL PHENOMENA AND THE
MANAGEMENT ACCOUNTANT, Dr P.
Chattopadhyay, Published by : Institute of Cost
& Works Accountants of India, Calcutta,
Pages 207, Price : Rs, 20,

The book is a research study intending to
hightight the phenomena connected with decision
making in Indian Industries and the role the
Management Accountant can and should play.

Author in his survey of the present Indian
Ecoaomy dwells on national income, industrial
growth, Corporate Szctor and Public Sector
undertakings. He emphasises the need for mar-
ket orientation to curb recessionary trend andto
face the coming challenge of competition and
consumer selectivity. Infusion of efficiency in
enterprise operation through professionalism in
management is called for. His observation, on
re-constitution of Board of Directors of public
limited companies, following Banking Laws
Amendment Act of 1968, with experts inFinance,
Marketing, Accountancy and Production, deser-
ves due consideration. Need for adequate profit
to meet divid:nd, sustenanceandgrowth require-
ments is valid for PublicSectorundertakingsalso.
Discussion on topics like potentiality of indus-
trial co-operatives, need for fast development of
communication and transport facilities, mobili-
sation of rural surplus and channelisation to
industrial sector through investment trust com-
panies, Government fiscal policies and theirimpact
on the economic growth, would have been useful
addition.

Budget and standard costs are used as basis
for measurement of efficiency at the sectional
level. Fixation of piece-work rate and formula-
tion of incentive scheme can be done on standard
time arrived through work study. But Job
Evaluation study to determine relative worth of
each job in the enterprise can be done quite
independent of work study. lIncrease in produc-
tivity indicates incremental gain in output level
over input, resulting in reduction in cost. The
gain of increased productivity can be shared by

the consumers, employces, enterprise and the

share-holders. Increase in productivity will
create more demand necessitating increase in
production and employment in the chain
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Inter-firm comparison can be used to measure
efficiency at the company level. But the units
selected for the study should be comparable in
respect of investment, capacity, employment etc.
Associations of Industries, Chambers of Com-
merce and Industry, and Government may give
due consideration in using this tool to increasc
efficicney a1 the enterprise level,

Author’s discussion on “"Unborn Enterprises”
is a valuable part of the book. Preparation of a
reali: tic Project Report by a team of competent
experisisanessential pre-conditionfor the success
of an enterprise.  An enterprise burdened at its
initial stage with permanent high-cost factors
will hardly be able to compete in the market and
any cost reduction effort luter by the enterprise
will not touch even the periphery of these pro-
blems. Co-ordination is necessary ai the instaila-
tion stage; application of PERT will be helpful in
project planning and control and controlling
project cost.  Experiences of the Public Sector
enterprises as shown in statements [-VIL are
very lively indicator of faulty project planing.
Entrepreneurs of “Unborn Enterprises” will be
greatly benefited through a study of this portion
of the book.

The author discusses a: length the need of an
expert like Management Accountant in an orga-
nisation, his functions, position in the organisa-
tion. relation with other ¢xperts in the organisa-
tion. Management Accountant should be at the
receiving end of not merely accounting infor-
mation, but also that concerned with different
technical and functional areas like engineering,
personnel, marketing and finance. He is expec-
ted to play the role of adviser to the top manage-
ment, and as such, should not be burdened with
Budget and standard cost routines. We should
try to locate a person who with his training,
experiences, aptitude, inquisitiveness and analy-
tical mind will thoroughly understand the
problem, scrutinise it, analyse, arrange, present
and interpret the data in a manner that balanced
decision-making becomes an easier task.

In the last two chapters, the author dwells on
Decision Theory and Decisional Techniques.
Though the theory has been treated quite elabo-

- rately, all the techniques discussed have not been
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given proper coverage. Application of D.C.F.
techniquehasbeenbnlliantly exposed ; discussion
on the concept of the technique would have been
useful. PERT deserves an elaborate discussion.
A deeper discussion on Operation Rescarch with
a case study would be uscful to enlighten the
reader as to the efficacy of this technique in
decision making. The discussion on Synergy
effect and its importance in decision on diversifi-
cation and expansion may inspire inguisitive
reader for a deeper study about the technique.
Inclusion of case studies from Indian industries
is an important feature of the study.

In the context of increasing enterprise
activities and complexity of problems, decision-
making is becoming a difficult aswell as an expert
job, and the Mangement Accountant with his
expertiseand knowledge canplaya very important
role in guiding top management in this respect.
The author has driven home this point very effec-
tively.

—NC CHAKRAVARTY

FUNDAMENTALS OF SOCIAL SURVEY
AND RESEARCH METHODS, by Dr S
Dandapani, Published by: Scholars Foundation,
Delhi; Pages 91, Price : Rs. 8

The environment of change which we are
currently witnessing in India has a great rele-
vance in the context of social considerations
which have become uppermost in the strata of
our society. To make these realistic there is need
for undertaking surveys based on sound research
methods. In this direction the fundamentals
of social survey in research methods which take
into account sampling, questionnaire, codi-
fication, processing of data and writing of
reportswillhave to be analysed and appliedkeep-
ing in view the nature ard the type of problems.

Social research in our country has to be
divested with the discovery of social values,
formulation of social policy in planning and
increasing productivity as a means to prospercty.
Fulfilment of these objectives will call for a criti-
cal analysis of the groups which will have to be
backed by the analysis of the projections, source
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of data and the processing of such data based on
research techniques for determining the vard-
sticks for follow-up action, and assessment of
possibilities of their application.

Dr S Dandapany’s book on “Fundamentals
of Social Survey and Research Methods” is a
unique venture of its kind which has fulfilled a
long-felt need of codifving the various stages of
research methods in a scientific and vet in a
simple manner for serving as a useful guide not
only to the research students but also to the
planners, administrators and the field workers.

Inthe entire presentation, which is of a high
order. the sequencing of subjects for a person
who does not have enough rescarch background,
however, appears to be slightly confusing. Like-
wise, the inter-relationship of various topics also
needs to be exemplified.

—Dr A N SAXENA

SMALL INDUSTRY PROCEDURES HAND-
BOOK, by XK Mehan,Published by : Productivity
Services International, Bombay; Pages 208,
Price Rs. 22.50.

The emergence ot small scale industries as a
significant sector in the national economy parti-
cularly during the last decade and a half has
broughtto the forethe need forfurtheraccelerating
the pace of various extension services including
those which are directed towards building up new
entrepreneurship. This has assumed new dimen-
sions particularly for those cities/towns and
rural areas which hitherto have remained exclu-
sively dependant on agriculture as a source of
income. In these areas the entrepreneurship
is latent particularly because there is an illusion
among them about the exercise invelved in setting
up an industrial unit and partly it is their igno-
rance about the potentialities which exist in these
areas for this purpose. The ‘Small Ir dustry Pro-
cedurcs Handbook® by Mr K.K. Mehan cer-
tainly fulfills, if not fully, to a considerable extent
a long-felt need of having an authoritative book
for making an entrepreneur conversant with the
various procedures and formalities involved in
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planning and implementing a project in small
scale industries sector. Although the Small Scale
Industrics Deaveiopment Organisation of the
Government of India, various State Govern-
ments, Associations of Small Scale Industries
and the like have been bringing out booklets
on various aspects of the procedures involved
in setting up a small scale industrial unit and
facilities which are available for the purpose,
Mr Mehan’s effort has to be commended for
presenting all these aspects in a consolidated
form.

The boek 15 broadly divided into seven
sections, The first three sections deal with the
definition and scope of small scale industries,
various steps for the planning of a project and
general pattern of assistance. A creditable at-
tempt has been made to give a list and functions
ofvarious Central and StuteGovernment agencies
and alsonon-official organisations,etc. which are
engaged in promotional work for the develop-
ment of small scale industries. Not only there
are a number of agencies for providing assistance
to the entrepreneurs, there is also multiplicity of
application forms which are to be filled in before
an entrepreneur gets all the lacilities necessary
for bringing a unit into production. It is in this
context that Mr Mehan in varioussectionsof the
book has described certain useful guidelines for
a layman, particularly residing in a smaller town
who is desirous of setting up an industrial unit,
However, the treatment of the subjects like
supply of raw materials and financial assistance
from various institutions including the nationa-
lised banks deserved analysis in greater detail.
The author, for instance, has not made a mention
of the new outlook given to a policy of providing
financial assistance to small scale industrial units
following the nationalisation of 14 major com-
mercial banks in the country. In fact, he should
have mentioned in the beginning itself that **the
entrepreneurs are well-avdised to make an effort
for knowing the latest policy and procedure in
getting a specific assistance in this regard.”

One of the man  difficulties  faced by
prospective cntrepreneur is the choice of right
type of industry for himselt. Although the
Handbook guides him in the preparation of
project report and selection of location, etc.,
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the utility of the handbook would have increased
further if proper guidelines for market and
demand surveys, identification of locallyv-avail-
able raw materials suitable forindustrial process-
ing had been added. WNevertheless, all prospec-
tive entrepreneurs and those already in industry
who desire to expand or diversify their produc-
tion activities would find this handbook very
useful. 1t can also be recommended for exten-
sion workers in industrial development as a
useful reference book.

—DRr JD VarMA

SECRETARIAL, PRACTICE IN INDIA,
JC Bahl, Publishers: N.M, Tripathi Pvt. Ltd.,
Bombay 2, Pages: 654, Price Rs. 16.

The ninth edition of the book published in
April 1971, after the abolition of Systems of
Managing Agency and Sccretaries and Trea-
surership, has been thoroughly revised and
brought uptodate with much improvement
over the previous editions and provides in a
single volume full information on all aspects of
Company Law and Secretarial practice.

The author has dealt with the subject of
Secreturial Practice most exhaustively topicwise,
making each chapter complete in itself, with
addition of specimen of standard Secretarial
Forms and forms prescribed under the Act, for
easy reference, for comp.cte procedure to be
followed.

The special chapters on specimen of impor-
tant resolutions and on foreign companics and
addition of original circulars and reports of
prominent companies and 4 appzandices makes
the book an authoritative guide for company
adminisiration and a mederately priced ready
reference for company sceretaries.

—CC SUTARIA
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FARM PRODUCTIION CREDIT IN CHANG-
ING AGRICULTURE, BM Desai and DK
D2sai; Pablished by: Indian Institute of Manage-
ment, Ahmedabad, April, 1971; Pages 104; Price
not mentioncd.

Tremendous is the influence of farm credit
in Indian economy and as such, according it a
proper place becomes crucial for the whole
planning process in the country. Ever since
the Report of the Rural CreditSurvey Committes
(1954), there has been a noticeable change in
Indian agriculture in many dirsctions, Infact,
there has been a change in the total complex of
Indian economy, both industrialand agricultural.
Now the role of the Government has bzen in-
creasing in many spheres. Major commercial
banks have bgen nationalised and now they are
reckoned with as an important source of agri-
cultural finance for raising agricultural produc-
tivityand for bringing about permanent improve-
ments in agricultural operations.

Simultaneously, a new strategy in agriculture
has been made possible by two factors viz.,
technological and psychological. While the
former relates to the emargence of the new ferti-
lizer-responsive seed, the latter involves a general
change in the attitude of the cultivator towards
the adoption of the sead and the fertilizer. In
the background of such changes, the present
book under review thoroughly examines the
factor of farm credit inits various ramifications .
Investigation was made by the Centre for Man-
agement in Agriculture at the Indian Institute
of Managemsznt, Ahmedabad into the problem
of credit needs pertaining to farmers of Baroda
district in Gujarat. This study was financed by
the Ministry of Food and Agriculture, Govern-
ment of India. 1ts total sample size was one
district, four talukas, eight villages and forty-
eight farmers. Both the survey and the case
methods were used in the collection of empirical
data that we find in abundance in the seven
chapters of this book.

The characteristics of sample farmers were
studied by classifying them into different groups
according to farm sizes. As the major accent
was on studying the use of existing credit and
the demand for additional short-term credit
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which meets working capital requirements, the
farmers were  classified according to the
availability of working capital. ~ Keeping
this classification as a control, factors like size
of farm, soil types, irrigation facilities, family
size, ownership of farm machinery and equip-
ment, age, education, caste and occupation
were examined thoroughly.

The anaysis revealed that the average credit
available with farmers was less than the credit
required at the optimum level of working
capital, and as such, they had additional
credit absorbing capacity. The additional credit
demand per acre did not, however, exceed Rs.190
inany case. At the same time, the existingavail-
ability of working capital including credit with
the farmers was not inadequate to meet the
technological changes in agriculture. In this
context, it would be worthwhile to know that as
per the estimates of the All-India Rural Credit
Review Committee, 1969, the annual demand for
credit shall be of the order of Rs. 2,400 crores by
the end of 1973-74. As against this, the estima-
ted availability of credit in 1967-68 was around
Rs. 570 crores which meant that supply of credit
required to be increased by about Rs. 1,830
crores within a period of six yvears.

For meeting the new challenges of agricultural
credit, no one will dispute when the authors
suggest that the executives of the credii agencies
should assume an unconventional role in that
they need to be more than a mere supplier of
credit.  “To be specific, they will have to be a
catalytic agent of development. Further, the
credit executives would need to formulate the
policies on a disaggregative basis.”” That is to
say, instead of following a ‘scale of finance’
rigidly, the credit needs of farmers should be
found out taking into consideration their availa-
ble resources and also assuming that a farmer
would be induced to adopt new technological
changes.

For mecting the requirements of working
capital, i.e., short-term credit, the cooperatives
follow the crop loan system for which the Reserve
Bank of India has evolved scales of finance. The
authors find this svstem as defective in as much as
the credit need is fixed only on average basis
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which is rather impractical. Therefore, they
with the cooperatives to shun their rigid attitude.
So far as the panks are concerned, their insistence
that the farmer should be an owner-cultivator
for the grant of short-term credit, has stood in
the way of making farm credit as a factor in
development. The study points out that the
loaning policies pursued by the cooperatives in
the district of Baroda, especially for short and
medium-term loans, were not in conformity with
the guidelines provided by the Reserve Bank of
India in its manual. They were too aggragative,
rigid and did not take into account the require-
ments and repaying capacity of farmers adequa-
telv. The Jong-term credit policies also suffered
from these weaknesses. The credit policies of the
commiercial banks were, by and large, flexible but
farmers did not like the insistence for contribu-
tion to the tune of 25 per cent of the purchase
price of the materials or equipment for which
loan was demanded.

An interesting observation is that more deve-
loped areas tended to receive more credit than the
less developed areas. The authors, therefore,
conclude that along with the disaggregative
approach in loaning policies, if credit agencies
would shift their emphasis from the well-
developed areas to the less-developed areas and
from ‘rich’ to ‘poor’ farmers, this would help in
decreasing the income disparities without impe-
ding agricultural development. However, to me
this suggestion does not seem to be convincing
as production is not just a function of finance;
rather a number of other factors are equally
important. Besides, what guarantee is there that
credit to poor farmers shall not be dissipated
for non-productive purposes? And then, more
credit to them at the cost of rich farmers is no
solution for reducing income disparities which
problem, in fact, must be solved in the totality
of our economic structure.

—NAVIN CHANDRA JOSHI
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"FOREMAN IN INDUSTRY, HJ BAKHRU,
Published by : Bambay Productivity Council,
Bombay. Pages 28, Price : not given.

The title “Foreman In Industry” is reproduc-
tion of a long article published earlier in the
News letter of Supervisory Development (Yol
VII, No. 2). The Bombay Productivity Council
deserves praise for recognising the need for a
comprehensive but brief guide book for foremen
in Industry. Publication of this article in the
form of a booklet is a good service, as the News
letter has a limited circulation.

The author has dealt with the concept of a
foreman, his job and authority and his position
in the organisation. Besides discussing the
general function of a foreman, he has covered
some of the important functions in detail which
relate to cost control, development of foreman
and performance appraisal.

While a strong point of this booklet is that it
could be considered a good checklist of func-
tions of foremen. its weakness lies in the fact
that some of the points which needed clabora-
tion have just been listed. Probably the author
presumes that our foremen can elaborate these
points in the light of their experience. It does
not therefore. fulfil the needs of those who
expect promotions to the cadre of supervisors
or foreman but do not possess the requisite
experience. Perhaps, the revised edition of this
booklet will take care of this aspect. The
author may also consider the possibility of add-
ing a chapter on problems of supervision.

The author has admitted in the introduction
of the booklet that status of Supervisory Per-
sonnel is considerably weak in Indian Industry
but he has not discussed the factors which are
responsible for this situation.

—DP UprADHYAY
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AMCO ' Power plus’ Traction
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Trucks manufactured in India.

AMCO BATTERIES LTD.
BANGALORE-26

BORN 1933 - GROWING STRONGER EVERY YEAR

B AM-taC (B, B C

INSIST ON QUALITY INSTRUMENTS

pH METERS (with iS| mark)
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SOIL MOISTURE METERS Etc.

ELICO PRIVATE LIMITED
Sanatnagar, HYDERABAD-18

230,95 D S Phatke Road, BOMBAY-14
140-B Margosa Road, BANGALORE-3
2-E/6 Jhandewalan Extn., NEW DELHI-55




310
NATIONAL INSTITUTE FOR TRAINING IN INDUSTRIAL ENGINEERING

A Government of India Project with U.N. assistance through LLL.O.
INTER-COMPANY PROGRAMME SCHEDULE-1972

Phone : 581673
Telex @ (0I1) 2392

FIRST SEMESTER Gram : NITIE, BOMBAY .76

C o ur s e s Starts on \?/2,&&: Ends on
AT BOMBAY
Production Planning & Centrol .. Jan 10 4 Feb 4
Supervisory Development lan 1C 2 Jan 21
Stores & Inventory Control Jar 10 3 Jan 28
Capital Budgeting - Jan 17 2 Jan 28
Field Sales Management fan 24 2 Feb 4
Production Engineering jan 24 4 Feb 18
Sales Planning & Control Feb 7 2 Feb 18
Organisation & Techniques of Trammg Feb 7 2 Feb 18
Quantitative Methods for Decision Making - Feb 7 2 Feb 18
Work Study Feb 14 10 Apr 21
Systematic Plant Maintenance ... Feb 14 4 Mar (0
PERT/CPM ... Feb 2I 2 Mar 3
Materials Management B Feb 2| 2 Mar 3
Industrial Cemmunication Feb 28 2 Mar 10
Marketing Research Mar & 2 Mar |7
Forecasting Techniques Mar 6 2 Mar 17
Cost Estimating & Pricing Mar 13 3 Mar 31
Human Relations Mar 20 2 Mar 31
Predetermined Motion Time Standnrds Mar 20 4 Apr 14
Administrative Management Mar 27 2 Apr 7
Production Management Apr 3 4 Apr 28
Stores & Inventory Control bl ! Apr 3 3 Apr 2]
Operations Research & Computers Apr 10 3 Apr 128
Financial Analy515 for Decision Making Apr 17 2 Apr 28
Marketing in Public Sector Underta.kmgs Apr 17 2 Apr 28
Vaiue Engineering Apr 24 pl May 5
Selection Methods & Pro:edures May 1 2 May {2
Personnel Administratien May | 3 May 19
Materials Handling May I 3 May 19
Managerial Economics May | pd May 12
Advanced EDP Techniques & Apphcatlon May 15 2 May 26
AT DELHI
Office Organisation & Methods Feb 7 4 Mar 3
Froject Planning Feb 28 3 Mar 17
AT MADRAS
Computer Systems Analysis & Desagn Mar 20 6 Apr 2B
Process Planning Apr 17 2 Apr 128

(All the courses are residential}
FEES : Rs. 400/- per week to cover Course Material, Board & Lodge,
For further details please write to: —
Administrative Officer (Programmes)
NITIE )
Yihar Lake Reoad, Nitie P.O. BOMBAY-87
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DURABILITY! RELIABILITY!! DEPENDABILITY!!!

‘WIPLAM' ... UNIMPREGNATED LAMINATED DENSIFIED WOQOD FOR TRANSFORMER
APPLICATIONS

‘WIPCOM' ... WOOD BASED PLASTIC LAMINATES FOR HIGH VOLTAGE APPLICATIONS

‘WIPROC’ ... WOOD BASED LAMINATED PLASTIC FOR PRESS FORMING TOOLS

"WIPWOOD’ ... LAMINATED DENSIFIED WOOD FOR TEXTILE APPLICATIONS

‘WIPCHEM' .. WOQOD BASED PLASTIC LAMINATES FOR APPLICATION IN CHEMICAL
INDUSTRIES

‘WIPCHEK’ ... IMPREGNATED DENSIFIED WOOD LAMINATE WITH CHEQUERED SURFACE
FOR FLOORING

WIPBEAR’ ... WOOD BASED PLASTIC LAMINATE FOR APPLICATION IN ROLL NECK
BEARINGS

‘WESTON BOARD' ... HARDBOARDS OF ALL VARIETIES

‘WESTINDPLY’ ... PLYWOODS, FLUSH DOORS, BLOCK BOARDS ETC,

Manufactured by
THE WESTERN INDIA PLYWOODS LIMITED
Under Highly Qualified Technical Supervision, with Selected Raw Materials
in Most Modern Plant
For Further details please contact
THE WESTERN INDIA PLYWOODS LTD.
BALIAPATAM. DIST. CANNANORE {KERALA STATE)

-'Phone : 36, 52, 74, 94 & 95 ‘Grams ;
IMPORT SUBSTITUTION 15 QUR CREED

WE ALSO EXPORT MATERIALS AND TECHNICAL KNOW-HOW

“PLYWOODS”

THE CALCUTTA CHEMICAL €O., LTD.

ESTABLISHED 1316
MANUFACTURERS OF :

® SOAPS — Margo Soap, Moloy Sandal Soap, Lavender Dew Soap.

@ DENTIFRICES — Neem Tooth Paste. Margofrice.

s HAIR OILS —  Bhringol, Kantharol, Castorol Etc.

& COSMETICS —- - Tuhina Beauty Milk, Renuka Face Powder, Labonny Vani-
shing and Cold Cream Etc.

s PHARMACEUTICALS -~ Drugsand Galanicals, Madicinal Specialities.

e FATTY ACIDS : —- Stearic, Oleic Etc. %

o CHEMICALS — Heavy, Fine and Technical.

® LABORATORY REAGENTS.
'“® AROMATIC CHEMICALS & SYNTHETIC PERFUMES,
@ DISINFECTANTS & ANTISEPTICS.

Braonches & Depots ot :

" - ASANSOL, AHMEDABAD, BANGALORE, BHAGALPUR, BILASPUR, BOMBAY, CUTTACK, DELHI,
GAUHATI, HYDERABAD, |ABALPUR, JAMSHEDPUR, JAIPUR. KANPUR, MADHUPUR, MADRAS,
NAGPUR. NELLORE. PALGHAT, PATNA, RANCH! SILIGURI, YARANASI, VISAKHAPATNAM,

HEAD OFFICE:
35, PANDITIA ROAD, CALCUTTA-29
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When Sir Charles Napier
captured Sind in 1843, he
sent a native messenger
galloping across to Lord
Elenborgugh, the
Governor Genetal, and
the message contained
one single werd-Peccavi,
which is Latin for 't have
sinned’. Lord Ellenbo-
rough, who had alsc
spent years conjugating
Latin verbs, understoot
at once that Sind had fallen.
Very romantic and very
nice. But now thereisa
quicker and eguaily

interesting way to send
messages. That way you
don’'t have to know

Latin to decipher the
telegrams you feceive.
The answer is neatly tied
up in a paskage called a
teleprinter, made by
Hindustan Teleprinters,

a Government of India
undertaking. P &T
departments, banks,
commercial houses, news
agencies all use them far
quick speedy service.

A small answer to a large
prablem.

SOME INTERESTING

FACTS:-

1. 25% dacrease in unit
price—from Rs. T000;-
in 1968 to Rs. 5300/- in
1870.

2. Saving of As, 818
takhs during ‘69-"70 on
account of import
substitution. Reduc-
tion of the imported
components to 9.

3. Profit of about 19%
on sales,

4, 124 dividends on
aquity shares.

hinduastan
teleprintors
limited

(A Government of india Undertaking)

| G.S.T.Road. Guindy, Madres-32.
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‘We keep the nation moving
on wheels

The wheel started a lot of things rolling. For
exampie, the railways which connect villages to
cities, productstomarkets and one region to another.
Tata Steel rails, wheels and axles help to carry
passengers and goods across this vast country.

Providing communications, steel is vital 1o the
nation’s progress. Nothing else combines such
strength, versatility and value for money.

Which is why we spend a lot of time, effort and
money on continuously improving what you get
with the Tata stamp on it.

Tata Steel helps to give momentum to the
Indian economy.

TATA STEEL




& castables
e cements '
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' | Tl . INDUSTRIES LTD.
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Colour-Ciem nigments can textifes. And our various
beautify anc sell toxiles, plastics, intermediates for dyestuffs

rubber, paints, feather, printing help manufacturers save an
inks and myriad cother materials, import ticences,

Colour-Chem also cflers An added service: our
bmder_s to make sure pigmlent technically trained experts help
emulsions stay wash-fast in you achieve superh results.

COLOUR-CHEM
LIMITED

Riv.rdra Annexe,
Dinshaw Vachha Road,
Bombay 20. )
In tachn.cal
crllpszrariza with
FARBENFABRIKEN
BAYELR AG,

WViest Germany and
FARDWERKE
HOECHST AG,

Yest Germany,
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you have entered
the wonderful world of Oberoi -
a star-studded galaxy of hotels in Asia

Asia is the more enchanting
for Oberoi Hotels

INDIA . Oberci Intercantinental, New Dethi. Oberci Maidens, Dalhi.
Oberor Palace, Srinagar. Oberoi Mount View, Chandigarh.
Qberoi Clarkes and Obecoi Cecil, Simia Oberoi Grand. Calcutta,
QOberoi Mount Everest. Dareeling. Obero! Palm Beach, Gapaipur-on-Sen.
Qberor Sheraton (apening July 1972}, Bombay
NEPAL : Soaltee Cberoi, Kathmandu
SINGAPGRE : QObero: Impe:-a! Singagare

Bevsoni {659
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Sizes 5-10
Rs 46.95
S6'0% 5d
03-% sang

Exclusive 19
zE amsnyoxg

Here is
Bata Exclusive
designed especially
for young men who
insist on real foot comfort

and step-ahead styling. They
are fashioned of selected, supple
{eathers ; the famous Exclusive construction
glves them a lightfooted flexibilit

Y
secand to rone. Visit your nearby m
- Bai. Store today and sample a pair.
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A large
volume of
industry’s needs

is superbly
covered
by Kamanis

Transmission line towers, radio masts from KAMAN!I ENGINEERING CORPO-
RATION * Rolled non-ferrous metal sheets, strips and plates from KAMANI
METALS & ALLOYS * Extruded and drawn brass and copper tubes, rods and
sections from KAMANI TUBES * Zinc oxide and red lead for chemicals and
other industries from KAMANI METALLIC OXIDES.

Kamani Engineering Corporation Limited
Kamani Metals & Alloys Limited
Kamani Metallic Oxides Private Limited

Kamani Tubes Private Limited
Kamani Chambers, Nicol Road, Ballard Estate, Bombay 1 BR. Telephone: 268261 Telax® 011-2673

VITALITY
!(‘ SYMBOL OF INDUSTRIAL AL BENSONS/SEH1E A[R



(-:nt of National Talent
....Our Creed

The founders of the J. K. Organisation adopted
‘Buy Swadeshi’ as their goal of business,

Today our creed is- ‘Produce Swadeshi
by Swadeshi Enterprise, Talent and Labour’.

Development of our own know-how by adeptirg modern technology
and national talent has become th: way of lite with us.

J K orcanisaTion

Syathesis of Nuticna! Falent and Entrepreneurship




Deltonl ab/esm

bridge communication gaps.!

Delton Cables have served the country’'s communication needs
for over twenty years. Delton does not make radar but
Delton Cables provide the vital connections.

Delton is proud of pioneering the indigenous manufacture ot
specialised cables ... saving and earning the country valuable
foreign exchange.

DELTON CABLE INDUSTRIES PVT. LTD
Delton House, 24 Daryaganj.DELHI-8

6.DC.3
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Very Indignant Persons

They éxpect us to fulfil
our tasks honestly.
But are we doing 30 ?

Who are they ? Why are
they so indignant ? And with
whom ? They are the large
mass of India’s population,
either under-employed or
unemployed, Their
employment, their hopes,
rest upon the honest
performance of those
employed like us, who work
in factories. in offices, in
government and industry,
The employed create the
conditions for reducing
unemployment and under-
employment.

Every single person

iame-sr-10A/7|

employed—manager,
engineer, technician,
factory worker, clerk,
miner, doctor, lawyer, civil
servant—has to answer
these indignant persons ;
whether he has been more
concerned with preserving
and improving his
privileged position, than
with fulfilling his assigned
tasks with sincerity.

Those of us who are
involved in the manufacture
of steel have a special
responsibility in meeting
the challenge posed by these
indignant persons, because
there is no employment
which does not involve the
use of implemerts and

>

facilities,and there are few
implements or facilities
which do not involve tae
use of steel at some

stage or the other.

Our task in Hindustan
Steel is to meet the rising
tide of indignation, by
providing the steel needed
for development.
Dedication, discipline. peace
at the working place and
the will to worx are our
most important resources.
Do not destroy them.
Help us to build,

HINDUSTAN STEER

) A national trusg
for national growth




