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NATIONAL PRODUCTIVITY COUNCIL

The National Productivity Council is an autonomous orgahisation
registered as a Society. Representatives of Government, employers, workers
and various other interests participate in its working. Established in 1938, the
Council conducts its activities in collaboration with institutions and organisa-
tions interested in the Productivity Drive. Forty-seven Leocal Productivity
Councils have been established all over the country and they work as the
spearhead of the productivity movement.

The purpose of NPC is to stimulate productivity consciousness in the
country and to provide services with a view to maximising the utilisation of
available resources of men, machines, materials and power; to wage war
against waste ; to help secure for the people of the country a better and
higher standard of living. To this end, NPC collects and disseminates informa-
tion about techniques and procedures of productivity. In collaboration with
Local Productivity Councils and various institutions and organisations, it
organises and conducts training programmes for various levels of management
in the subjects of productivity. [t has also. organised an Advisory Service for
industries to facilitate the Introduction of productivity techniques.

Recognising that for a more intensive productivity effort, the training
and other activities of NPC, designed to acquaint management with productivity
techniques, should be supported by demonstration of their validity and value
in application, NPC now offers a Productivity Survey and Implementation
Service (PSIS) to industry. This service is intended to assist industry adopt
techniques of higher management and operational efficiency consistent with the
economic and social aspirations of the community. PSIS is concerned with
the investigation of management and operational practices and problems,
measures of improvement and their implementation. NPC has also established
a special Fuel Efficiency Service.

NPC publications include pamphlets, leaflets, and Reports of Produc-
tivity Teams. NPC utilises audio-visual media of films, radio and exhibitions
for propagating the concept and techniques of productivity. Through these
media NPC seeks to carry the message of productivity and to create the
appropriate climate for increasing national productivity. This journal is an
effort in the same direction.






Apologies for Delay

«The printers have apologised for the delay in the delivery
of the April magazine. In future, because of technological advances
and improved methods, the magazine will take longer to print.”

—Parish Magazine, Sutton Valence (B. K. Perks), U.K.

A Very Vulgar Mind

“It is a very vuigar mind that would wish to command where
he can have the service for the asking, and have it with willing-
ness and good fealing instead of resentment.” —A. G. Gardner

Systems of Belief

«Realise that systems of belief are as important in adminis-
trative function as are policy statements, plans, regulations and
organisation charts. They can change or cancel all the rest”

—From Alexander Leighton’s ‘The Governing of Men’
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é To all academicians, Editor NPC recommends
Prof. K. Bieda’s Classic Work on THE STRUCTURE AND
% OPERATION OF THE ]APANESE ECONOMY

g {See page 54 of this Journal) %
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PRODUCTIVITY-FILLED FOURTH PLAN

THE Final Draft of the Fourth Plan, presented to Parliament in May last, is filled, both in
its thinking as also in its content and formulation, with Productivity Ideas : “Planning in
India has...to organise the efficient exploitation of the resources of the country...National
self-reliance and growth with stability”—this in fact is the core of the Plan—*“can be attained only
if additional effort is put forward at every level... Success depends essentially...on the operational
~acy and economic discipline displayed by official and non-official agencies and establish-
:nts...the fact remains that the concern for speed, economy and efficiency has not been as perva-
‘ve as it ought to be...It (the legislation on monopolies and restrictive trade practices,..) should
1courage fully responsible decision-making on the part of entreprencurs. . it should introduce an
t of competitiveness in the economy which would keep up cost consciousness, .. Application

“ science and technology to agriculture” is “the keynote of the strategy for the Fourth Plan...”

Such expressions abound throughout the exposition of the Fourth Plan. In fact, in
w0 areas—Agriculture and Exports, Productivity accounts almost entirely for the outstanding

in these lines. Almost the entire increase in exportable surpluses in recent years has
“isen out of the fuller utilisation of existing capacities, and a determined economising of costs
1 the shop floor.

The Final Draft of the Fourth Plan shows that the Planning Commission is aware of

's development : ... The existence of unutilised capacity has forced on the attention of

ndustry the need to seek export outlets for goods in a situation of poor demand in the

- market. The recent increase in ‘non-traditional’ exports indicates that with continued

vareness of cost and given some incentives, our industrialists can compete in the international

cets.” In fact, the whole export strategy is based on Productivity as the major premise

the logic of Economic Development : “A sustained increase of exports by about 7 per

S a year is an...essential element of strategy in the Fourth Plan to secure balance on
©account and approach speedily towards the goal of self-reliance”.

Over the long period, without substantial increases in productivity, it would be
»ossible to achieve the enormous expansion in the export trade, planned for the Decade
the Seventies.
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TABLE 1

Estimates of Exports by Major Groups
1968-69 to 1980-81

In crores of rupees

COMMODITY GROUP 1968-69 1980-81
1 AGRICULTURE AND ALLIED PRODUCTS 450 958
i. tea 156 190
il. marine products 23 116
iii. all other products 271 652
il  MINERALS 132 316
1. iron ore 88 252
2. other minerals 44 64
IIT  MANUFACTURES 704 1639
3. cotton textiles and jute manufactures 289 380
4. engineering goods including metals 67 400
5, all other manufactures 348 859
IV OTHER EXPORTS—UNSPECIFIED 74 107
Y  TOTAL—ALL EXPORTS 1360 3020

Not only in exports, but in the whole field of production strategy, whether agricultural
or industrial, increases of the magnitude now centemplated, can only be obtained by a rigorous
application of productivity techniques throughout the systems from conceptualisation to
implementation at the ground level.

TABLE 1
Statistics of Output
Unii 1968-69 1980-81
(Actual) (Targer)
foodgrains million tonnes 94 167
sugarcane (in terms of gur) o o 12 22
OilSCCdS ” ” 6.9 15.2
cotton yarn thousand ,, 959 1680
sugar . 3559 7500
paper and paper board 3 » 647 1500
newsprint v . 31 350
fertilisers (nitrogenous) thousand tonnes Nitrogen 541 6400
fertilisers (phosphatic) thousand tonnes PiOs 210 2500
coal million tonnes 69.5 145
peiroleum products million tonnes 15.4 46
electricity generation billion kwh 51.7 180
iron ore million tonnes 281 83
cement 5 - 12.2 32
finished steel o %, 4.7 15
alloy and special steel thousand ., 43 450
aluminium 5 - 125.3 500
generators and turbines million kw 0.5 4.5
machine tools Rs. million 247 1150
commercial vehicles thousand numbers 35.6 175
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In the field of agriculture, in fact, the measure of planned increases in productivity
has been precisely indicated in the Plan.

TABLE Iil

Productivity of Selected Crops
Yield in kilograms per hectare

1968-1969 1980-1981
I. cereals 843 1389
2. pulses 488 744
3. oilseeds 473 760
4. sugarcane (gur equivalent) 4878 (875
5. cotton (lint) 124 172

These estimates are based on what has actually happened in recent vears, suminarised
in the words, the Green Revolution, in which high-yielding hybrid varieties, as an integral part
of a package of inputs, have led to a rocketting of vields in certain crops. particularly in
wheat and maize. The same technology is now being vigorousiy cxiended to rice, small
foodgrains, and the major commercial crops. In fact, it is nothing but the Triumph of
Productivity, and the more we put it in our Plans and Projects. the higher will be the level
of the economy, and what is more significant, the productivity-based gains are sustained,
and do not evaporate with every change of wind. g @ ®

GOOD BYE

AS this is the last issue of the Journal to be edited by me, 1 might as well take the oppor-

tunity to say good bye to the readers of the Journal, who have really contributed to
making it what it is. Without their generosity, [ just could not have built up the Journal.
In fact, I have been rather lucky, for my readers have systematically highlighted my very few
good points, and as systematically ignored my many faults and vices. Of course, on my part,
I could have done better: that's the productivity spirit.... And this brings me to the extreme
indulgence I have received from the four Executive Directors of NPC: Sri HD Shourie, Sri NK
Bhojwani, Brig. K Pennathur and, last but not the least, Sri BN Bhattasali. ! consider it a
privilege to have worked with them. They were really kind to me beyond measure.

I must, however, first offer my thanks to the present Chairman of NPC, Sir NN
Wanchoo, under whose guidance the NPC has been put on the path of self-generating growth.
Another distinguished civilian, Sri HVR lengar, who was also Chairman of NPC for some
time, took personal interest in this Journal; and I must record my gratitude to him.... T
should not forget to make a grateful mention of Dr. PS Lokanathan, the distinguished econo-
mist and the Founder-Chairman of NPC, who for many long vears guided the destinies of this
great national organisation, which I have had the privilege to serve for more than a decade, as
Editor of this Journal: also for some time as the Senior Economist, and for neatly two years,
by now, as the Director of Research, a duty of which I have given what I consider a fair
account, in a special article, published towards the end of this Journal.

Special thanks arc due to my colleagues and fellow workers, whose affection and
regard have sustained me for many long years. It is a good addition to my experience of
men and affairs to have known the colleagues with whom I have worked since June 1959.

Last but not the least, [ must thank the thousands of writers, who have enriched the Pro-
ductivity Journal through their contributions. The invisible bond that has been built up between
us for many years, gives them a claim to call on me for anything T can do. —D.H.B.
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Productivity

Economic Growth
And the APO

R Saint Paul*

Generally speaking, the whole concept of productivity is not a clear one,

Some wounld take

the word as a synonym for growth, either of the GNP or GDP; others would say that producti-
vity is nothing else but a specific state of mind, an attitude, a common will which commands

social development.

This uncertainty could be very misleading, especially when the question is
to define 2 *‘productivity programme” of so wide a scope.

it is important to make as clear

as possible for everybody--policy-makers at the government level, businessmen or foremen—
that productivity is at the same time a very complex concept and a very simple one; to achieve
a minimum mutual understanding, 1 would propose that, to begin with, we use the word pro-
ductivity in the sense in which I have tried to define it in this article.

PRODUCTIV[TY is but the ratio of a certain
input to a certain output: for instance, of
tbour to production; or of capital to pro-
1. In other words, productivity can be one
e of the actual performance of a system,
i system being a whole nation, a firm or a
‘kshop, for instance; in this sense the motto,
the objective of a productivity drive could be:
to get more for less”; that is, more output for
effort, for less capital or less raw inaterials
1an before; or higher rates of economic growth
. less economic, technical and social costs.

ECONOMIC GROWTH is then roughly
the measure of the increase in output of a
rstem as measured at two different given
moments. But, obviously, there can be econo-
© growth without any productivity increase
the mean time. This is the reason why the
concepts bave to be carefully distinguished.

;.riz.i D;vclopmcnt Centre, OBCD, Paris

Now, of course, there are many inputs and
many outputs in one economic and social system;
so {ar as productivity measurement is conceraed,
the difficulty is to decide which outputs should
be related to which inputs; then to realise that
the so-called performance of the system can be
looked at in many different ways, that is to say,
one may calculate as many rates of “producti-
vity” as there are possible combinations of
Inputs to outputs.

As regards the inputs, the difficulties are no
less important. Among the inputs which
affect the productivity increasss are not only
the traditional factors of production! (labour,
capital, and so on) but also other factors, which
are more difficult to measure both in themselves
and in their impact on development, such as the
average level of education, the various technical
skills, the psychological attitudes towards pro-

i. One of the approaches to the cconomic growth

analysis is through the production functions.
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ductivity and economic growth, scientific deve-
lopment, the political structure of the country,
the administrative organisation etc. All these
inputs are so many factors governing productivity
increases, and governing finally the social
development of a country.

Then we have to realise that the actual per-
formance of a system, i.e, its productivity, de-
pends alse on which kind of output is locked
for, because the productivity techniques at
work are not neutral relatively to objectives.
This is one reason why productivity techniques
cannot be “imported” from one country to
another without previous and carefu! examina-
tion and adaptation. For instance, the producti-
vity techniques which have proved their value
in an industrialised country, may very well turn
into a failure if transplanted en bloc to a deve-
loping country with very different sociological
background and objectives.

On the other hand, it should also be clear
that certain productivity techniques result in
certain specific outputs, that may lead to features
of civilisation which the community may accept
or may reject, through more or less violent so-
cial tensions. Some developing countries are
probably not prepared to accept what I would
call the “hamburger civilisation” or will try
to avoid the ugly results of unplanned com-
binations of industry and urbanism. In this
sense again productivity techniques are definitely
not neutral towards the objectives, that is to-
wards the future output of the economic and
social system.

The productivity policy maker has to keep
in mind all these factors, and this is why there
should be as close working links as possible
between planners defining objectives, output
and targets, and such agencies which are
in charge of developing “productivity actions”.
However, when the question is to build up a
productivity programme, priorities have to be
set up between those different inputs. Choices
have to be made, for which there is at the
moment no theoretical guidance. Nevertheless,
these choices and priorities have to be made
to develop a current programme of action

intended to increase productivity, and to avoid
scattering scarce resources, more or less at
random, over too many possible courses of
action, To be sure, these priorities, once set
at a given time for a given country, are subject
to change, according to the different stages
of economic and social development.

These considerations are already more or
less clearly felt in member-countries and this
tends to initiate a movement to lessen the gap
between the activities of their NPCs and their
corresponding planning agencies. This ten-
dency should by all means be encouraged, and
APO has a major role to play here.

Meanwhile, the links between national pro-
ductivity centres, or similar bodies and APO,
which had been fairly loose in the past few
years, seem to have now muchimproved: NPCs
appear to expect more and more from APO,
although these expectations remain vague,
There is a strongly-felt need for cooperation,
but the ways in which it could be implemented
are not yet clear, NPCs seem mainly to ex-
pect from APO new ideas, training of trainers,
and guidance for their future programmes.

At the same time it seems, as already pointed
out, that the very concept of productivity is
not clear in the minds of policy-makers in the
different countries. This concept of produc-
tivity often has still to be “sold” and its impor-
tance stressed in the process of social and eco-
nomic growth. Here too much is expected at
the moment from APQ alone as to ways and
means of improving and inculcating productivity-
consciousness. However, it must be under-
lined again that productivity is not an objective
in itself. It is nothing but a complex set
means to achieve a higher output, both at the
firm and at the national levels. It is more than
a set of readymade recipes as some would think.
A productivity drive has no real significance
and impact if it is not part of a more general
economic policy. This necessity becomes more
and more apparent every day to most of the
NPCs which are interested in establishing better
working links with economic policy-making-
departments such as Planning Ministries, or Fin-
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ance Ministries or Central Banks. This aware-
ness is closely related to the spreading of the
productivity movement in each country and
with the increasing consciousness that the
NPCs will have more and more to say and to
offer for the common benefit of a smoother and
higher rate of social development: here again,
the APQO’s 5-Year-programme is eagerly await-
ed.

After rather lengthy and animated discus-
sions with NPCs' representatives, my impres-
sion is that there could be a general consensus
on this trend, To transiate this awareness
into reality is the next step. I am afraid that
most of the member-countries might not be
ready to take this step, namely to establish
National Productivity Centres as agencies
working in paralle! with Central Planning
Bodies. If this can be accepted as a rational
target, as I have tried to show in these notes
and through discussions, I fully realise that
it will take time to reach it for many reasons:
in certain countries at the moment, a fully
operational productivity centre has yet to be
developed; and a number of local conditions
may impede such a combination (administrative,
political, and other personal reasons).

However, if the principle of this relationship
between “‘planning” and “‘productivity” is
accepted, I would suggest that what cannot be
done right now in member-countries for some
reason, should first be achieved by APO, and
that APO’s activity should be oriented in this
direction. As a matter of fact, from this point
of view, APO is certainly enjoying a situation
which allows much freedom for new under-
takings. Thus I would recommend that APO’s
5-Year programme should develop along those
lines through a careful assessment of the needs of
member-countries, as expressed in their national
economic plans.

Programmes and other specific steps initiated
under the APO's original sponsorship, could do
much in upgrading the naticnal influence of
NPCs, the more so if they could provide re-
liable data on productivity achievements and

forecast productivity trends in the various sectors
of the economic systems. I am convinced that
one of the main weaknesses, both of APO and
of NPCs, is that their programmes are insuffi-
ciently related to each other and to the national
development plans. 1If this view Is accepted,
APO could very well develop such studies which
would make its own objectives fit in better with
the national needs, thus taking into account the
very different local conditions, and guiding
the NPCs towards much closer co-operation
with their corresponding national policy-making
bodies: this cooperation should not be merely
an administrative decision taken at the Govern-
ment’s level; it should be prepared and derived
from the value and quality of NPCs' and APOs’
contributions.

However, in this context, the roles of NPCs
and APO are to be very different: it should be
strongly stressed that APO must remain a
non-political organisation and take care not to
interfere in any way with the internal policies of
member-countries. APO should only provide
technical advice, or answer requests from NPCs
without further political involvement. Thus,
APO has a vital role to play as a technical
organisation with two aims: to foster coopera-
tion between member-countries (exchange of
experiences, for instance) and provide them
with constantly revised guidance ir their pro-
ductivity-growth policies.

So far as I can judge, most NPCs are quite
prepared at the moment to accept and support
such development; they do realise that what
they can possibly expect from APO is rather
new ideas, initiatives and stronger cooperation
for the common benefit, than financial subsidies
which can be available from more wealthy
Apgencies; in this lies the originality of APO
and its potential.

For the above reasons, it will become necess-
ary within the next 5 years to discuss producti-
vity at the highest level in order to, at the same
time, inform the political leaders in the various
countries of the importance of the productivity
concept in the strategy of social growth. @ee



The Second

Development Decade

Problems of Partnership*

DY Ramanat

Though the developing countries differ in many respects, for instance in regard to the size

of population, its density,

the character of the political system, the nature of the value system,

the capacity to absorb social change, income levels, and cconomic potential, they ‘m_ake for a com-
mon purpose in their determined bid to modernize the sociely and ensure minimum levels of

Jivelihood to the people.

achieying them is neither obvious, nor readily feasible,

The need to achieve these goals is immediate; but the prospect of

As the post-war experience had amply

proved, development is a long-drawn-out process; it is at least a “hundred years war” against

poverty: “‘all the king’s men and horses” may have to be mobilized for the purpose.

The

efforts of the developing countries are, at the most, only half the story; and perhaps the more
important half of the story comprises the sincerity and willingness of the developed countries to

rally round the efforts of the developing countries.

HE declaration of the First Development
Decade?, though by no means a giant step
for any one?, was an important step in the
evolution of an international development
policy. The declaration set up a five per cent
growth rate target for the developing countries.

*The views expressed in thi§ paper are the author’s
own and they do not necessarily reflect those of the
Asian Institute.

tDevelopment Economist, U.N. Asian Institute for
Economic Development & Planning, Bangkok.

1 “The desirability of expanding and systematizing
the transfer of resources from the more advanced coun-
tries to the less advanced was given unprecedented inter-
national endarsement in 1960 when the General Assembly
adopted resolution 1522 (XV) setting a target of | per
cent of the national income of the former for the total of
such transfers. This was followed in the next scssion
of the General Assembly by resolution 1710 (XVI) dec-
laring the 1960%s 2 “*decade of development™ and adopting
another target, namely, a minimal 5 per cent as the annual
rate of gross domestic product growth to be reached by
developing countries before the end of the decade’”—

On the average, this target was fufilled by
them ; over 1960-67 the growth rate of Africa
was 4.0 per cent, South Asia 4.1 per cent, East
Asia 5.6 per cent, Southern Europe 7.1 per cent,

United Nations : The Problems and Policies of Economic
Develapment :  An  Appraisal of Recent Experience,
World Economic Survey 1967, Part One, p. 2.

* The following data substantiate the statement made
above. The ne: flow of official and private financial
resources from developed to developing countries as
per cent of gross national product, at least in the case
three major donors who account for 70 per cent of
res%urce flows actually declined after the declaration
made :

Countries 1960 1968
United States 0.75 0.65
France 2.19 1.24
United Kingdom 1.21 0.83

The total resource flows also declined from 0.
per cent in 1960 to 0.77 per cent in 1968.—Lester
Pearson, et. al., Pariners in Development, Report of
Commission on International Development, (Praeger
1969} p. 145. See also Footnote 4.
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Latin America 4.5 per cent, and Middle East
7.2 per cent.® However, the developed countries
did not fulfil the target set for them which was
a transfer of resources equal to one per cent of
their national income, to the developing coun-
tries ; they were able to transfer resources
approximately amounting only to 0.90 per cent
of their national income or 0.77 per cent of their
gross national product.*

In this context, it is important to remember
that the proponents of the First Development
Decade declaration did not postulate a unique
relationship between the 5 per cent growth
rate of the developing countries and the 1 per
cent resource transfer from the developed
countries. These two ‘“‘great (7) ratios” were
largely independent of each other, because the
5 per cent growth rate target was sought only
as a minimal acceptability ; it did not follow that
the “resource transfer” was to be limited to a
level below 1 per cent, once the 5 per cent
growth target was attained. In other words,
had the resource transfer been the targetted 1
per cent of the gross national product of
the developed countries, the growth rate of the

- 77']‘}7’1:\?(’:{3?1}&.:(1 average of these annual growth rates
is § per cent. Op, cit.,, Pearson, p. 28.

4. The one per cent “target has a long history. It
was first introduced for international consideration in
1958 in a statement adopted at a meeting of the World
Council of Churches and circulated to all United Nations
delegations, which stated that if contributing countries
could divert at least 1 per cent of their national ircome
to grants and concessional loans the international picture
would be much more hopeful. In 1960, the UN General
Assembly adopted a resolution to this effect, At the
first meeting of UNCTAD in 1964, this idea was elabo-
rated and it was endorsed by DAC. It is ironic to note
that total resource flows actually did exceed 1 per cent
of combined national income in the five years preceding
the adoption of the target by the DAC. Since then,
the target has never been met. At the second meeting
of UNCTAD in 1968, a new resolution specified that
resource transfers ought to amount to 1 per cent of the
GNP at market prices. Although the terms Gross Natio-
nal Product and National Income refer to the same
commonsense notion, the GNP at market prices makes
no allowance for the depreciation of capital and includes
indirect taxes which do not constitute a part of anybody’s
income. [t is on the average 25 per cent higher than
national income. Thus, the effect of the UNCTAD
action was to rzise the target by about this amount, with
the approval of all DAC members.” fbid, Pearson, p. 144.

developing  countries would, perhaps, have
reached the magnitude of 6.25 per cent.

Almost as a continuation of the first Deve-
lopment-Decade effort, several international
organisations, notably the Committes for Deve-
lopment Planning, UNCTAD, and the World
Bank got interested in the prospects of the
developing countries in the 1970’s. While the
Committee for Development Planning began
preparatory work towards a declaration of the
Second Development Decade, the UNCTAD
made a study of “trade prospects and capital
needs of developing countries” as a ““prognosis
of developments in the 1970’s in the light of
known trends”, and the World Bank got up “a
grand assize in which an international group of
stature and experience” met ‘‘together” to
“study the consequences of twenty years of
development assistance, assess the results,
clarify the errors and propose the policies
which will work better in the future”, There is
a large amount of overlapping in the effort of
the three organizations; however, the studies
are organically complementary in so far as they
are not overlapping ; perhaps, the existing
degree of overlapping provides a certain cross-
check on the estimates made independently by
them, and denotes a unity of thinking on the
part of these organisations.

5. "It is believed that the Centre for Development
Planning, Projections and Policies is well placed to co-
ordinate efforts for a deeper and more far-reaching
synthesis of the material available, so as to yield a
common approach to which alt agencies would be able to
subscribe. The alternative of striking out fresh on
entirely new lines, runs the risk of adding yet another
set of projections to the large number which already
exists, and of undermining public and governmental
confidence in the whole approach. The UNCTAD
secretariat would be ready and anxious to play its part
in achieving a synthesis along the lines in co-operation
with all other interested agencies, and welcomes the
fact that the Centre for Development Planning, Pro-
jections and Policies intends to take the initiative to this
end. In particular, the UNCTAD secretariat is prepared
to make available the fuli details of its work on trade and
aid projections, and to adjust them if so required in the
interests of obtaining a gemerally agreed synthesis.”—
United Nations : Preparatory Committee for the Second
United Nations Development Decade, Committee
for Development Planning, Fourth Session, 17-21
March, 1969, E/AC, f56/L.1. E/AC. 54/L.32, P. 104
{mimeo},
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In making their studies, the Committee for
Development Planning, the UNCTAD and the
World Bank through its Commission on Inter-
national Development were all concerned with
problems relating to an international develop-
ment strategy.

The Committee for Development Planning
was interested in the problems of commitment
to development in terms of a per capita income
target of 3.5 to 4 per cent; goals for social
development roughly as indicated by the “Corres-
pondence points” of the UNRISD ; a target
for reducing the rate of population growth ;
a target for education and research develop-
ment ; mobilization of the domestic resources
of the developing economies ; choice of tech-
niques for production process; targets for
agriculture, industry and infrastructure develop-
ment ; development appraisal ; international
trade, direct investment, public lending, aid-
in-kind, supplementary financing ; and criteria
for the allocation of financial transfers—in
short, the whole gamut of development problems
and the national and international policies to
deal with them.

In so far as the Second Development Decade
is concerned, the UNCTAD concentrated its
attention largely on measures relating to trade
policy, financial transfers, and external vulner-
ability of the developing countries. The trade
policy measures comprise access to the markets
of the industrial countries for primary commo-
dities from the developing countries, elimination
of obstacles and restrictions affecting imports into
the industrial countries of manufactured and
semi-manufactured goods, preferences to be
given by industrial countries for imports of
manufactures from developing countries,
expansion of trade among the developing
countries, expansion of trade with the socia-
list countries, and reduction in the burden
of invisibles. Financial transfers refer to
net transfer to the developing countries equi-
valent to 1 per cent of the gross national
product of the industrial countries, the
terms on which such transfers could be made,
progressive  multilateralization  of financial
transfers, readjustment of the servicing charges

on the external debt of the developing countries
and a suitable formula for private foreign
investment. The measures to reduce the exter-
nal volnerability of the developing countries
relate to commodity agreements and supple-
mentary financing.

The Commission on International Develop-
ment concerned itself with a strategy for the
strengthening of international cooperation for
development. The principal objectives of this
strategy are :

(1) to create a framework for free and
equitable international trade ;

(ii) to promote mutually beneficial flow of

foreign private investment ;

to establish a better partnership, a

clearer purpose, and a greater coherence

in development aid ;

(iii)

(iv) to increase the volume of aid ;

(v) to meet the problem of mounting debts ;
(vi} tomake aid administration more effective;
(vi) to redirect technical assistance ;

(viii) to slow down the growth of population ;

(ix) to revitalize aid to education and
research ; and

(x) to strengthen the multilateral aid system.

The Commission also made sixty-eight recom-
mendations towards the attainment of these
objectives. The recommendations range
through trade policy for development, private
foreign investment, problems of partnership in
development, the quantity of aid, development
debts, the effectiveness of aid, problems of
population, education and research, and an
international (institutional} framework for
development. The objectives and the recom-
mendations are both geared to establishing “a
durable and constructive relationship between
developing and developed nations in a new and
interdependent world community.”s

The conceptual basis of the studies by the

three organizations derives from the nature of
the constraints on the development efforts of

6. Op. }}rﬁégrson, p. 22
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the developing countries. They concentrated
in particular on the foreign exchange cons-
traint, thus accepting the dual gap hypothesis,
which for many developing countries, is the
most restrictive of all. The paucity of foreign
exchange, in effect, means an “inability to
provide sufficient raw materials to maximize
plant utilization, inability to provide sufficient
spare paris to maintain machinery, inability to
expand water, power and transportation facilities
on a timely basis, inability to purchase adequate
supplies of fertilizer”, and “inability to finance
research facilities of all kinds.””

Apart from their current account earnings,8
the foreign exchange resources of the developing
countries are official grants and grant-like contri-
butions, official loans, other official flows and
private flows. Over 1960-68, the official grants
and grant-like contributions decreased from 49
per cent of the total to 32 per cent, official loans
increased from 7 per cent to 19 per cent, other
official flows decreased from 10 per cent to 4
per cent, and private flows increased from 34
per cent to 45 per cent. The changes in the
proportions are an unmistakable indication of
a decrease in the “concessionary” or “‘grant”
element of the flow of external resources to the
developing countries. Net of reverse flows,
the total external resource flows to the deve-
loping countries amounted, in 1968, to § 6.3
billion or 0.4 per cent of the gross national

7. Ibid, Pearson, p. 72

B. In regard to the current account earnings, the
following facts may be kept in view :

a, The debt service of the developing economies
is currently rising by 17 per cent per annum while
their exports are rising by 6 per cent.

b. The share of their exports in world trade steadily
declined from 27 per cent in 1953 to 19 per cent in
1967, [Even their share in world trade of primary
commodities which comprise the bulk of their
exports fell from 54 per cent to 42 per cent.

c. The amplitude of fluctuations of the terms of trade
is as great as ever,

These factors account for the external vulnerability
of the developing countries,

product of the developed economies.? The real
aid burden to the donor countries is clearly less
than even the amount of $ 6.3 million if account
is taken of :

(a) tying aid to purchases in the donor
countries ;

(b) the usually higher relative prices of aid
goods vis-a-vis their international prices,
and,

{c) the multiplier effects of the aid on the
donor countries.

Moreover, “If there is reason to believe that
goods devoted to foreign aid would otherwise
have gone to waste, their real cost to the
supplier would be nil.”"1¢ “In short, though there
is no satisfactory way to translate the real
burden of aid into a precise figure, it clearly
runs far below the dollar value of zll resources
transferred. This fact deserves to be more
widely known, it

9. “By comparison, in that year, the same DAC
countries spent $ 35 billion on liquor and § 15 billion on
cigarettes.” op. cit. Pearson, p. 140. “The world war
industry. .cost something between $ 120 billion and $ 150
billion. If we add to this the cost of the diplomatic
establishment, this will probably add another $ 5 billion
to $ 10 billion, and if we add as we should an estimate
of the discounted probability of destruction in future
wars, on fairly reasonable assumptions we could easily
add another $ 100 billion or § 200 billion. Even the
world war industry itself is roughly equivalent to the total
income of the poorest half of the world’s population,
even though it is not more than 10 per cent of the gross
world product. By comparison, the resources which are
put into the world integrative system are aknost trivial,
The total budget of all the international organisations,
for instance, including the United Nations, Special Funds,
UNESCO, the International Labour Organization, and
all the other international agencies, only amounts to
about a third of a billion dollars, or about 0.3 per cent
of the world war industry, Even the amount spent on
cultural exchange, international education, and so on,
likewise is relatively insignificant, so that it is not un-
reasonable to state that the threat system completely
dominates the international system at present.”—Kenneth
E. Boulding : The Impact of the Social Sciences, (Rutgers,
1966) pp. §9-60.

10. Op. Cit, Pearson, pp. 140-141

_1l. Ibid. Pearson, p. 141. What is more, this amount of
aid was not seraphically free from the taint of politics.
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Though the nominal aid burden is only
about 40 per cent of their expenditure on
cigarettes, the developed countries have tighten-
ed the external resource flows both in terms of
the maturity of loans and the grace period
allowed. Thus, donations and loans made by
the DAC member-countries which averaged
84 per cent of the official assistance in 1964
decreased to 75.0 per cent in 1967, while the
weighted average grace period (in  years)
decreased from 6.4 to 5.3. These trends go
against the recommendations of the Develop-
ment Assistance Committee which urged its
members either to provide a minimum of 70
per cent of assistance as donations or, alter-
natively, provide at least 81 per cent of assis-
tance as donations and loans at interest rates
not exceeding 3 per cent ; provide at least 82
per cent of assistance as donations and loans with
maturities of 25 years or more ; and provide a
grace period of at Jeast 7 years, which, later was
revised downwards to 6.4 years,

Apgainst this hardening of the aid-arteries,
as it were, the need of the developing countries
for external resources has never been greater.
Estimates of gross annual external resource
requirements by 1980 range from § 17 billion
to § 34 billion depending on the growth rate
desired, the marginal capital-output ratio used
in the calculations, and the import content of
consumption and investment.

What should be done against this back-
ground? The answer to the question spans a
sequence of steps. To start with, we should
have an unambiguous and detailed estimate
of capital requirements for a 6 to 7 per cent
growth rate of the developing countries. The
estimates which are available are global averages
which rather conceal than reveal; they duck
the issues rather than face them squarely. We
do not belabour this cbvious point, but it is
important to point out at least that growth
rates differ among countries. A systematic
attempt should be made to find out why growth
rates differ as they do. Estimates of capital
requirements for postulated growth rates of
developing countries would narrow their **credi-
bility gap” if two minimal conditions are met.

First, in the case of cach developing country
the strategic factors of growth should be identi-
fied. Secondly, development should be viewed
as an upward movement of the entire social
system which, in the abstract, comprises output
and incomes, conditions of production, levels
of living, attitudes, institutions and policies.
The alchemy of development is not yet properly
understood, but we should try and remove
what we, at the present stage of our knowledge,
consider road-blocks to development.!* Tt is,
therefore, suggested that country studies should
be initiated at an early date, with a view to mak-
ing more realistic estimates of capital require-
ments as well as for clarifying the nature of the
particular road-blocks to development which
are both economic and noneconomic in charac-
ter.t? “If the Second Development Decade is
to have any real significance, it should make
provision for the drawing up of national deve-
lopment plans geared to the objectives of the
Decade, and accompanied by the specific
national and international measures required
to achieve those plans. ™14

The global study should emerge as a co-
ordinated effort of the country studies.?® Other-
wise, it Tuns the risk of both “misplaced aggre-
gation™ and “illegitimate isolation”.

Pending detailed country-based estimates
of capital requirements, the developed countries
should, of course, continue taking action to

12, “Our objective is to try to understand what makes
economies sick in the first place, and to take those
remedial steps that will encourage recuperation and
health,”—Robert McNamara, Address to the Board
of Governors, September 1969, p. 5.

13. A framework of such country studies is being
developed by the Asian Institute. The country studies
proper may be carried out by joint commissions of
country governments and international organizations.

14. Op. cit. E/AC. 56/L.1, E/AC. 54/L. 32, p. 101,

15. Since development is a becoming and not a being,
and as such, it is a continuing process, the Second Deve-
lopment Decade declaration may be made as scheduled ;
but it will not substantially acquire anything more than
an “exhortatory™ character until the proper stuffings by
way of realistic capital estimates, etc., are put into it.
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the road-blocks to development. To-
s this end, external resource transfers should
made to the maximum possible extent. The
orld Bank assures us that the developing
mtries can absorb productively new external
1rces corresponding to 1 per cent of the
DP of the developed countries.!* Since private
eign investment, though it is eminently
“-able for its “demonstration effect”™ on the
‘oping countries, responds to other than
Tuistic motives, it is suggested that official
evelopment assistance alone should measure
to 1 per cent of the GNP of the developed
aintries with a minimum grant component
seventy per cent as recommended by the
ACT?

There is a good reason for stressing the al-

16. “We also believe that on present prospects, their
"y to use external assistance productively will
crease at least rapidly enough to enable them to utilize
s correspanding to the 1 per cent of GDP target
the years of the Sccond Development Decade.
ese considerations lead us to the conclusion that rather
attcmpting to rcach any degree of precision with
to the absorptive capacity of developing countries
a whole, it would be wise for Governments and inter-
-ional agencies to concentrate, as a primary objective
the Second Development Decade, on reaching a level
annual net financial transfers from developed to deve-
countries at least equal te that indicated by the
per cent of GDP target. Constraints on absorptive
tv undoubtedly exist and a continuing effort to
them must be a conscious concern of Governments
international agencies. But in the Bank’s judgment
level of net financial transfers consistent with the 1 per
of GDP target would be well within the absorptive
of the developing countries for the period of
Second Development Decade.” op. cit. E/AC. 56/L.1,
AC. 54/L.32, p. 13.

17. This suggestion should not be taken to mean that
foreign investment is unwelicome in the developing
The implication of the statement is only that
subsidy element is built into it. As a matter of fact,
is some reason to believe that private foreign invest-
1t is not less productive than official development
Private investors are directly and usually
ely interested in maximising the marginal product of
capital. *¢. .avaitable facts do suggest that direct
«elgn investment has added substantiaily to the reat
ational income of developing countries. ... Indeed,
lar for dollar, it may bc morc cffective than official
both because it is more closely linked to the manage-
and technology which industrial ventures require,
because those who risk their own money may be
to be particularly interested in its efficient use.”

Cit., Pearson, p. 104 and p. 122

truistic character of external resource trans-
fers or, in other words, asking for more official
development assistance. In many cases, the
investment required for the development of
the developing countries is of an infrastructure
variety; it is lumpy; and in the case of countries
like India, it is indeed massive; 1t is a slow-
growing plant in terms of return; and its margi-
nal product is not identifiable except in terms
of the over-all growth rate of the economy.

As far as private foreign investment is con-
cerned, the developing countries should create
propitious conditions for its augmented flow by
strong fiscal and monetary incentive measures,
and by preserving “‘the greatest possible stabi-
lity in their laws and regulations affecting foreign
investment.””!8 There is, however, reason 1o
believe that private foreign investment does
actually prevent exports from the developing
countries and inflate imports into the develop-
ing countries, Exports are prevented by pro-
ducing import substitutes; by limiting by agree-
ment the number of countries to which these
import substitute products may be exported
from a developing country; by requiring that
permission to export should be secured from
the foreign investors; by making exports con-
ditional on the type and value of the goods;
and in certain instances, by a total ban. Im-
ports are inflated by establishing asscmbly-
line operations which are not readily integrable
with economies of the developing countries;
and, by tying of the developing countries to
purchases in the investing country.  Occasion-
ally, foreign firms limit the spread of technology
through patent protection and take advantage
of their collaborators to whom association with
a foreign firm is a means of obtaining the really
scarce foreign exchange and technical know-
how. Tt is, therefore, suggested that empirical
studies may be carried out, at least for some selec-
ted developing countries in regard to the over-
all impact of private foreign investmeunt on them.
We ought to know how much of a mixed bies-
sing private foreign investment is before we can
unreservedly advocate measures for its expan-

sion.

18. Op. cit., Pearson p. 123.
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A point was made above that official develop-
ment assistance should be given the lion’s share
in the transfer of external resources, for the
reason that such assistance could finance
“national” industries of an economic and so-
cial infrastructure variety which do not pro-
duce an identifiable marginal product. The
World Bank too seems to think in terms of
investments in the infrastructure development.
McNamara puts “new emphasis on popula-
tion planning, educational advance and agri-
cultural expansion’ and wants to deal with the
“problems of unemployment, urbanization,
and industrialization.” This is indeed trying
to take the underdevelopment bull by the horns.
Such an initiative is most welcome, but two
reservaticns should immediately be entered:
one is a doubt whether the World Bank which
lends its funds currently at around 7 per cent
is in a position to venture into infrastructure in-
vestments. It is possible that by the internal rate
of return criterion, which the World Bank has
so far employed to judge the credit-worthiness
of a project, infrastructure products merit
a rather low priority, Perhaps it is time, studies
are started to develop new technigues of evalua-
ting the indirect and intangible benefits of the
infrastructure projects which might more than
compensate for their lower marginal efficiency
vis-a-vis directly productive projects. It may be
desirable that a decision in regard to infrastruc-
ture investment is deferred by the World Bank
until such studies are carried out.

The second reservation refers to the need for
providing a means by which investments in
infrastructure could become more productive.
Expenditures on health and education would
have an immensely more salutary effect if they
were followed by higher levels of employment.
It will, therefore, be necessary to insist that
an increase in social infrastructure investment
might be predicated on pelicy action designed
to deal with the stupendous problem of un-
employment.1?

19, I?isrcgarding underemployment, it is estimated that
the equivalent of 20 per cent of the entire male labour
force in the developing world is currently unemployed,
"Not only are these countries unable to create enough
Jjabs for the rising flood of youngsters reaching working

It is suggested, therefore, that the devel
ing countries be urged to take all possi
measures for creating more ‘obs not only
cause human capital depreciates fast if it
unemployed but additional employment is
pre-condition for making expenditures on
nomic and social infrastructure fructifero
On the basis of the existing estimates, the empl
ment clasticity of the income growth r
is around 0.5 which means that for the postu
ted income growth rate of 6 per cent in the 19
employment growth rate is expected to m
around 3 per cent; if, by proper choice of
niques of production, the employment ela
city is raised initially, the infrastructure d
lopment by means of its productive orientati
through higher levels of employment m
by the end of 1970’s, bring it back to the !
of 0.5; but in the process, the income gr
rate will have been raised to more than 6
cent. It will be a thoroughly effective way
getting back to the initial position.

A problem which has received rather i
cient attention at the hands of the Commit
for Development Planning, the UNCTA
and the World Bank, is the criteria for a
cating aid to the hundred-odd developing co
tries which will participate in the Second
lopment Decade. In the absence of
studies to determine on a uniform basis the
ings, investment and the export-import ga
the allocation is currently proposed to be m
on an ad hoc basis, by bilateral arrangeme
and Consortium and Consultative Commit
techniques. These arrangements leave the
locations to *‘higgling and bargaining”
the donor and recipient countries in
discretion naturally plays an important ro
Though discretion is eminently desirable, |
may have to be used in conjunction with
“rule”, in the absence of which discretiona

age, but the rate of cconomic growth is insufficient
prevent the income disparities between rich and
nations from increasing at an alarming pace. Toua
measured in terms of income per capita, that gap at
extreme is already more than $ 3,000. Present '
tions indicate that it may well widen to $ 9,000 by we
of the century, In the year 2000, per capita |

in the United States is expected to be approximatel
$ 10,000; jn Brazil, § 500 ; and in India, $ 200."”
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:ations tend to be made on short-term,
® not immediate, considerations. The merit
combining a rule with discretion is that it
“l ensure that long-run considerations would
il necessarily along with short-term and
nmediate considerations in determining the
llocations. In the absence of a rule, discre-
sn tends to become indiscretion; and econo-
35 tends to become political economy, if
. politics of economic power.

But, how do we go about setting up a rule?
yviously, the rule should derive from the
snstraints  on  developing countries and
e efficiency of their utilisation. The con-
" ts are indeed a ser; they are organically
ated to each other; and abstracting one or
from the set with a view to determining
je external resource requirements is to ignore
complications of the foothills of everyday
¢perience and take resort to the relative calm
“a summit. The set of constraints comprises
savings gap, the export gap, the gap of these
¥ 3s, the skills gap, the less than perfect
-mability of domestic savings into in-
;stment and the limited capacity of the deve-
¢ “1g countries to absorb increased amounts
investment in individual sectors. Admittedly,
: relative impertance of these constraints
iffers from one country to another; this is
» more reason why the external resource
:quirements should be calcutated on the basis
country studies which will determine the
"sht to be attached to each of the cons-
“ats.

In allocating aid to the developing countries
ccording to the criterion outlined above, it will
necessary to give up the arbitrarily predeter-
1ed global growth rate of 6 per cent. The
“shted average of the growth rates of a
.odd countries may be more or less

6 per cent; but, the important thing is that

» limited volume of external resources will,
1 this criterion, get allocated on the basis of
need of a developing country, its own
‘opment effort, its performance in making
ictive use of aid, and its resources and
ies, It is, therefore, suggested that

“teria for allocating aid be spelt out and an

internationalinstitution « fa the proposed “World
Development Council” consisting of “wise
men” be given this task, as well as making a
periodical monitoring of developing perfor-
mance and prospects.

In dealing with problems of global develop-
ment which have a particular reference to the
developing countries and their need for external
resources in terms of official development
assistance, we cannot help asking, “how long,
oh Lord, how long?’ The answer is “very
long indeed”, long enough to make the deve-
loping economies “viable”, That is to say,
the developing countries should be able to meet
the demands of development in terms of their
own exports and inflows of private foreign
capital. China (Taiwan) has done it against
odds; and the other countries might be able to
do it in future. But the requirements should
be met in this regard; the developing countries
should concentrate on export promotion, and
towards that end follow an outward-looking
strategy of development; the developed countries
should admit, as freely as possible, the entry of
goods and services produced by the developing
countries. As experience had shown, these
are problems which can be tackled only in the
long run, if at all. Hence, it is suggested that
the Second Development Decade be regarded
as only another small step in a long series.
It should be viewed both as a continuation of
the First Development Decade and a firm basis
for similar acts of international cooperation in
the future.

Largely, borrowing from Mr. McNamara, we
might end up by observing that

i. Our disappointment is about the exter-
nal resource flows in the 1960°s;

i. our dissatisfaction is over unfeasible
strategies of development adopted by
the developing countries and the faint-
hearted trade policies of the developed
countries;

iii. our dedication is to take remedial
measures to deal with these problems.

This is the summons of the Seventies. 0 @®



Problems of Modernisation

of

Small Industries

Charles Rene Droesch*

The concept and even the word ‘modernization’ are to be understood it a very broad sense.

It is much more than just the replacement of o
ment of some management techniques, etc.; it includes the development, the

hsolete machinery, much more than the improve-

improvement and

the expansion of existing industries as well as the promotion of new industries with particular
reference to human resources, campaign for which, in the APO member countries, will promote
and amplify the move towards bigher productivity. The author has worked intensively on the
subject. He has done on-the-spot study of small industry in a number of Asian countries :

Iran, W. Pakistan. E, Pakistan,
This article summarises his findings.

IT is really not necessary to emphasize how
important Small-Scale Industries are and
the major role they play in the well-balanced
industrialization of each country, be it a highly
developed one or a developing one.

This importance is generally recognized by
most responsible persons all over Asia; and in
all the countries visited, with the exception of
Hong-Kong, many official institutions take
specific care of this sector of industry. On the
other hand, however, the influence Small Indus-
tries exercise on the overall development of
industrialization varies from country to country
and according to the general approach taken by
the official authorities towards them.

In this respect, Hong-Kong’s giving no special
support to Small Industries presents an interest-
ing exception. In this part of Asia where free
enterprise and laissez-faire have made possible

*Expert, OECD Development Centre, Kienbaum
Beratungen, Gummersbach, W. Germany.

India, Thailand, Philippines, Hong Kong,

Korea, Japan.

the remarkable expansion of Hong-Kong's
industry, where the personal initiative and the
entrepreneur spirit of so many individuals
creates new industries every day, Small-Scale
Industries are playing an important part and are
constantly developing in spite of some rather
unfavourable factors such as a very small
domestic market and extremely fierce world-wide
competition in export sales.

Broadly, the position in APQ members may
be briefly stated as under :

INDIA is certainly the country in which
Small-Scale Industries receive the greatest
recognition and where the biggest efforts and
the largest amounts of money are spent for this
sector of industry. Small-Scale Industry in
India is not only an important industrial factor,
it 1is a political factor and plays an impo
role.

PAKISTAN also recognizes the necessity
of a oprivate Small apd Mediu
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Industry and devotes much of its efforts

and rtesources to the building up of a sound
middle class engaging itself in industrializa-
tion.

JAPAN'S Small Scale Industry is  well
established and its basic organization and
steady development have been thoroughly
studied and cited as an example so many times
that it is redundant to mention it.

KOREA, as far as I could see it, is following
the same pattern as Japan, with some years
delay and on a smaller scale.

In the PHILIPPINES, THAILAND and
IRAN, Smail-Scale Industries are in earlier
stage of development process, so that their
influence is not yet noticeable.

It may be satd here that each country defines
Small Industry, according to its own needs and
circumstances. It is interesting and instructive
to compare what is considered as a Small-Scale
Industry in each of the Asian countries visited
by the author.

IRAN : i. The industry must be 1009
Iranian ownership and management.

ji. Fixed assets at time of occupancy of a
factory must not exceed 5 million Rials
(approx. US § 66,000.)

iii Maximum number of employees about
50 per shift.

iv  The industry must not be of artistic nature.

v. Management must not be divided on the
basis of speciality.

Note : Fixed assets comprise the total capital
of the industrialist’s investment in the work-
shop or the factory on the condition that the
investment in buildings and land does not
exceed 1/4th of the total capital

PAKISTAN: First the ceiling was Pak Rs.
500,000 (approx. US § 110,000) as fixed assets
(equipment not including land and buildings).
This limit has been increased to Pak. Rs.
750,000 (approx. US $ 165,000). But, even this

21

ceiling is flexible and, for some capital-intensive
industries—as for instance cold storages—
investments in equipment of Pak. Rs. 1,200,000 to
1,300,000 (US $265,000 to 300,000) are accepted
and such industries still qualify as Small-Scale
Industries.

INDIA: Small-Scale Industries—The amount

of equipment is less than Rs. 750,000 (approx.
US § 100,000) ;

Medium-sized  Industries—up
2,500,000 (approx. US § 335,000).

The number of workers/employees is not
taken into consideration for the definition of
Small-Scale Industries,

to Rs.

In THAILAND there is no official definition
for Smail-Scale Industries. Some authorities
consider that 2,000,000 Baht {approx. US
$ 100,000) of fixed assets (excluding working
capital) should be considered as a ceiling. This
concepilon is consistent with the maximum
amount given as a loan to one single party by
LOSID (Loan Office Small Industries Depart-
ment) which is 200,000 Baht {Approx. US
$ 10,000).

PHILIPPINES : The UP Institute for Small
Scale Industries considers less than 100 workers.

HONG KONG : There is no specific defini-
tion yet. The Federation of Hong-Kong Indus-
tries’ criterion for an industry are more than 100
workers and more than HK$ 200,000 (approx.
US § 70,000) fixed assets.

Another indication as to the size of very
small units is the maximum of 5,000 sq. fi.
which has been set as a limit to be accepted in
one of the resettlement factories.

KOREA : Small-Scale and Medium Sized
Industries—less than 200 employees or less than
50 million Won fixed assets (approx. US
$ 200,000).

JAPAN : Small-Scale and Medium Sized
Industries are those which have less than 300
workers or less than 50 million Yen capital
{approx. US § 140,000).
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It is a general feeling in all the Asian mem-
ber countrics that the definition is too narrow,
the ceiling too low. Iran considers the present
definition as a start, and is quite willing to
consider some changes if the necessity arises.

Pakistan handles the definition in a flexible
way and successful industrialists classified as
Small-Scale Industry do not lose the advantages
of their classification once they are expanding
their business.

There are some indications that India is
already facing some difficulties because of its
definition for Small-Scale Industries, and a
few associations of Small Industries are already
trying to obtain a revision of this definition.

But, especially in countries where the finan-
cial assistance of Small-Scale Industries is very
significant, such as India, Pakistan and Korea,
another problem should not be overlooked :
the problem of large industries setting up small-
scale companies as their wholily owned subsi-
diaries, taking advantage of the available official
financing as well as of the locations in industrial
estates. Therefore some negative  clause
saying for instance : any company ‘will not be
considered as a small Industry if its capital is
mainly owned by alarge firm.” It should eventu-
ally be considered after a thorough study of the
situation and careful evaluation of the conse-
quences of such a rule.

As far as APO is concerned, it is obvious
that it would make it rather difficult to apply
for each country a different definition. When
it comes to work out some specific assistance
scheme for Small-Scale Industries or to initiate
some seminars or training courses specially
designed for Small Business, APO considers
that, as long as management is not divided on
the basis of speciality, the business is to be
considered as small.

So it can be said that, although these defini-
tions are not of primary necessity when it
comes to develop small industries, they will
have to be taken into consideration, for the
problems of modernization in a comparatively

smaller unit might be limited to the full utilza-
tion of capacity whereas for industries of slightly
larger size modernization would require product
development, or marketing.

Financing

It seems rather peculiar that, having to
study modernization of small-scale industries
for a Productivity Center, one has to consider
financing as an important part of the study.
And still this became obvious to me as soon as
I started working in Iran, the first country of
my Asian trip. From the very beginning I
was confronted with the fact that financing is
not only important because, in time, it comes
first, but also because it is the basic condition
for the very existence of small business.

A pood financing system will not only
promote new industrial enterprises and help
the existing ones in their development and in
their further expansion, it wiil also be a
decisive factor in lowering cost and improving
productivity. To the contrary, if a country
has a financing system which is not adequate or
which does not work properly, no new industries
are likely to come up and the existing companies
will have a hard time and find it extremely
difficult to survive. Without proper financing
all other efforts towards better quality, higher
productivity, improvement of management
techniques etc. seem to be at least premature,
not to say superfluous.

All Asian countries have problems of one
sort or another in the provision of capital for
Small-Scale Industries at reasonable rates and
at loan terms acceptable to the industrialists.
Hence each Asian country (Hong Kongexcepted)
has developed its own financial systerm, but all
these schemes are extremely different in their
conception and in their efficiency.

As a general rule I have noticed that Small-
Scale Industries are facing two sorts of financing
problems. The first concerns the financing
of an industry at its start—this means loans
for land, buildings, machinery and equipment.
These needs are generally covered by the
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existing official or private finance and loan

schemes.

The second comes a few years later when
the successful industrialist needs more funds,
additional operating capital for expansion.
It came to me rather as a surprise to find out
that this second problem is generally more diffi-
cult than the first one. Loans for working
capital are most difficult to obtain so that, very
often, because he has proved to be good but
because he is not a rich man, the small indus-
trialist is penalized for being successful, where-
as he should be encouraged and helped,

Because of this, it must be pointed out that
productivity techniques are often hindered by
lack of financial means. All over Asia there
is too little or no money for improving pro-
ductivity, no financial scheme for enlargement
of productive means.

Although I have gathered many facts and in-
formation about financing, being not a financial
expert, I would not dare to draw any compara-
tive conclusions, realizing the complexity of the
matter which comprises not only the financing
schemes as such but also the various built-in
subsidies—as for instance electricity at lower
cost, factory buildings at nominal rent, pre-
ference given in Governmental purchases, etc.

There is one aspect which I would, however,
like to mention. I have already indicated that,
to my knowledge, no country has done—and
still does—as much for its small Industry as
India. In this huge country industrialisation
has progressed remarkably in the last ten to
fifteen years and there can be no doubt that the
Government and the authorities in charge of
this sector have played a major role in this
development and deserve credit for it.

But even this bright coin has its reverse and
very often the consequences of this “spoon
feeding” are rather negative. As soon as
difficulties arise, too many small industrialists
have a tendency to ask for governmental help
and protection rather than try to solve their
problems by themselves. For slightly different

reasons a very similar situation can be observed
in Pakistan.

Because the first consequence of this is very
often delaving the repayments of the loans,
this development should be watched carefully,
for, if not controlled it could develop into a
major problem. Besides this financial implica-
tion, it is also a retarding factor working
against improvement of productivity since the
incentive to become an economically viable
proposition is not as yet as prominent as it
should be. APO’s or anybody's training
programmes should now inculcate on small
industrialists the idea of a sound business
concept even before beginning management
training programmes.

Before closing this chapter on Financing,
I would like to say that it is my strong belief
that this is a field in which something could
and should be done. A valuable contribution
to the development of industries in most of the
Asian countries visited would consist in a serious
and thorough comparative study of the different
financing schemes made by an International
Authority : ADB, UNIDO, OECD or APO
for instance.

Such a study should consider the broader
sitnation of financing in each Asian country,
the loans from central banks to (i) Agriculture
(ii) Industry (iii) Commerce, and the invest-
ments in governmental projects, etc.

It should also find out the foliowing :
1. Rate of growth of the industry
(a) as a whole
(b) Smali-Scale Industry
2. Rate of growth of the money supply in
member-countries
Sectors of fastest rate of growth
4. Have relative credit growth rates been
slower or faster than relative rates of
growth ?
3. Does the data confirm that Small In-
dustry has been credit starved ?

=

The various trade credits should also not be
forgotten.
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Human Factors

As soon as one starts to study problems of
developing countries, the lack of entrepreneurs
and the poor managerial skills, especially for
Small Industries, are the first things he is con-
fronted with. This situation has been described
so many times that T shail not elaborate. One
thing is sure: this problem still exists in Asia
and Itis not likely to disappear in the coming
years.

All countries share the problem of shortages
of some sort : mtanagerial personnel, qualified
technical specialists, foremen and supervisors,
skilled or unskilled workers—only the degree
and form of shortages vary sharply from country
to country.

In addition, the well-known “white collar”
handicap has stll to be overcome especially
in Pakistan, in India and, surprisingly enough,
in Hoag-Kongz. In this part of Asiait is
becoming increasingly difficult to find wor-
kers, even unskilled, whereas there are still more
than enough candidates for city jobs and office
work at much lower salary.

All over the member-countrics an immense
cffort has been made to overcome all these diffi-
culties. Training courses of all sorts and at
all levels are currently conducted everywhere.
Generally it can be said that the attendance
and the results are satisfactory but there is
still so much to do in this respect that it will
take years of patient and tenacious work to
fill the gaps.

There are many ways to evaluate the degree
of industrialization of a country: the number
of enterprises, the number of people employed,
the growth of the GNP, the total of industrial
production, the amount of investments, etc.

I feel it is worth mentioning that the kinds
and types of shortages of personne! can also
be taken as an indicator of the degree of in-
dustrialization of a given country.

Four Stages

1. In the early stages of industrialization

what is most felt is the lack of entre-
preneurs, of good managers;

2. In the second phase it is the

scarcity
of engineers, technical

experts;

3. In a subsequent step of industrial deve-
lopment, the need of foremen, supet-
visors, good office persoinel becomes
moere apparent;

4,  Finally, as soon as a region or a country
reaches full industrialization it becomes
more and more difficult to get workers,
even unskilled ones. The salaries go
up and the problems of rationaliza-
tion, automation, cost reduction, higher
productivity etc. take the foreground of
the scene.

PRODUCTION FACTQORS

The kind and quality of the machines exis-
ting in a country, the way they are utilized etc.
are of great importance. All those responsible
for the development of small-scale industries,
as well as all the industrialists, [ have seen,
are well aware of this fact and they put
great emphasis on their need of new and more
modern machines.

Here too, the situation varies rom country
to country, but some problems are common
and are summarized here.

Obsolescence

The most frequent complaint concerns the
machinery and equipment which is felt to be
old, obsolete and which should be replaced by
new, more modern and automatized machines.

It is basically true that many of the existing
factories could be improved by installing better
machines, but it is also true that replacement
of the production tools is not the complete
answer. There are other factors to be taken
into consideration such as the profitability,
the technical ability to operate, maintain and
repair highly sophisticated machines, the possi-
bility of utilizing the new equipment at its
full capacity, etc.
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It seems to me that, of all countries visited,
India is the one having the greatest and most
urgent need of new machines. This has been
fully recognized and a special committee set
up by the Commissioner for Small Industries,
who has studied the situzation of Small Industries
in this respect and has tried to define the needs
of replacement.

The conclusions of this report are very im-
pressive, for they show with striking evidence
that the problem is so big that it can only be
approached with very careful planning and that
it will take years to be implemented.

Pakistan also claims that more modern
machines are necessary to achieve better in-
dustrialization but, judging by the industries
I have seen—and which were all well equipped,
the problem lies in lack of raw material, which
is referred to later.

Thailand and Korea have still some equip-
ment replacement problems, but in the case of
Hong-Kong and Japan, it can be said that these
couniries are able, inancially (foreign currency)
and/or technically, to go ahead with a reasonable
modernisation programme.

Profitability

In developing countries the replacement of
old machines with new ones is not automatically
beneficial or advisable. The profitability of
such a move must always be carefully investi-
gated. New, modern machines are expensive,
and in countries where cheap labour still
abounds, it is not always true that the reduction
in cost which can be achieved by such a re-
placement will be sufficient to cover the financial
charges, not to speak of the adverse social
effect of reducing the number of employed wor-
kers when there are still so many without a
job.

Maintenance

This is also a big headache in many Asian
countries. The more modern and automatic
a machine 1s, the more is the need for technical
know-how and highly skilled workers to oper-

ate it properly, For the same reasons, the main-
tenance is very often poor and. if in addition it
is difficult, not to say impossible, to obtain the
necessary spare parts, this modern, automatic
but very expensive machine lies idle and un-
productive.

These things are well known and recognized
in Asia and it comes therefore rather as a sur-
prise, to be constantly confronted with the
strong opinion that modern, antomatic, western
machines are the only possible answer for
better industrialization.

This typical Asian approach to look at
modern machines with an unrestricted admira-
tion, has caused many problems and is res-
ponsible for many losses, either because the
market is not yet large enough to absorb the
full capacity of such machines, or because
they are too complicated to be operated at
their full efficiency.

[t seems to me that two things should be
done in this respect:

i. help the industrialist facing such pro-
blems in finding a solution by better
marketing, improved technical know-
how; searching new products (diversi-
fication};

ii. protect newcomers from such mistakes
by good plant lay-out and prior
market research.

Quality

It is an obvious truth 10 say that quality is
one of the most decisive factors of sound in-
dustrial development. Especially for those
who have started a small Industry, good quality
is one of the only good recipes to face later
on a moere competitive market and to survive.

One of the most serious problems most of
the Asian countries have to face is this problem
of quality.

Before speaking of ways and means to im-
prove quality, it is mandatory that at all levels
of industrial production, from the manager
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down to the sweeper, everybody knows what
quality is. More than being a technique, qua-
lity is a state of mind, a mental approach which
simply means, for each individual, to do what
he does as best as he possibly can.  Only when
this stage is reached, it will be possible to re-
place the workers’ possibilities by specifica-
tions, standards etc. and only then all the modern
methods of quality control will make sense.

Generally speaking, I have found, all over
Asia, a good knowledge of the modern methods
of quality control and the equipment utilized
for testing purposes is perfectly adequate,
What must be improved is the way this equip-
ment is utilized.

Since many quality control training courses
at all levels are currently organized all over the
countries, it can be hoped that this weak point
will gradually disappear.

Productivity

What was said for quality can be repeated
word for word for productivity. The first
problem is to tell as many people as possible,
what Productivity really is. Productivity which
is “to avoid waste in all sectors of human
activity (waste in money, waste in time, in
efforts, in raw materials, etc.) in order to
obtain a greater output for the same input”
is still being confused with Production and,
incredible as it may sound, I have met more
than one industrialist (not only small ones)
answering my question: “What do you intend
to do to increase productivity?’ by saying:
“l shall hire additional workers or put my
factory in two shifts”.

The steps towards higher productivity are
also very simple ones and the most difficult
task for an Asian industrialist worrying about
the productivity of his factory will be convin-
cing all his people—employees, workers—
that productivity is everybody’s concern and
that better productivity will benefit all of them.
It is this basic belief which has greatly helped
to boost productivity to such high levels in
Western countries.

Therefore I feel that, especially for the most
advanced countries such as Japan, Hong Kong
and Korea, the time has come to study how the
workers can be directly associated with improved
productivity and better quality-incentives in
the form of bonuses, or percentages paid above
the basic salary. Such incentives have a
great effect; and generally speaking, they do not
cost anything, being largely covered by the
reduction of cost and the diminution of
rejects.

During my discussions in Osaka (Japan)
I was happy to convince some industrialists
that they should start with some kind of direct
incentive scheme, being well understood that
the possibility of modifying the system in order
to adapt it to the specific needs of the given
industry should always be kept open.

Utilisation of Machinery

Here and there T have already indicated that
machines are not always adequately utilized.
Either they do not work at full capacity
because their capacity is too big or they are
too complicated to be used with all their technical
possibilities or they are unproductive be-
cause of lack of raw material (this is currently
the case in Pakistan), lack of spare parts, etc.
In Iran, Pakistan and India, this evil has been
fully recognized. Detailed studies have been
made and it is expected that the situation will
slowly improve.

Importance of the Right Product

I have noticed a number of training pro-
grammes for management development, a
series of steps for consulting services to factories
and also numerous facilities for development
already in existence: each country no doubt
will strengthen them further.

Besides this and because it is a fundamental
factor for modernization, I would like to put
emphasis on the following:

The material resources of any country,
far more than human or financial resources
dictate or dctermine the direction the economy
should go as well as its capability to go there.
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The divergence in material resources more
than anything else, has tended to separate the
countries of the world into a number of dis-
cernible patterns or groups with the level of
development which may be realized during the
next one or two decades.

The nature of natural resources also in-
fluences the direction, the pace and form of
industrial and economic development. If this
is true for the industry of a country as a whole,
it is even more important for small-scale indus-
tries when it comes to decide which kind of
business, or which products they should manu-
facture, for not only the general situation of
a country must be taken into consideration,
but also the product as such.

The development of small industries in USA
and in the western developed countries has
followed, during the last ten years, a very
similar pattern, by which many products, mostly
mass consumer goods, are not any longer made
by small-scale or medium-sized industries,
whereas other product lines are made more
and more by smaller factories.

Therefore it is of vital importance for a
small business to be in the right product. I
would even say it is better to be in the right
product (to manufacture something which
will not become the exclusive make of a fow
giant companies), with somewhat old machines
than to have the most modern equipment but
to be in the wrong product.

Many Asian countries are extremely aware
of this fact. India and Pakistan have reserved
a certain number of products for their small-
scale industry. In Thailand the Loan Office
Section (LOSID) looks after this aspect before
granting loans to small industries, but a de-
finite policy, when it comes to decide which
products should be made, would improve the
purposiveness of the scheme.

In the Philippines, the Investment Priorities
Plan, which should be considered as an “in-
dicative” plan and not as a “controlling” plan,
classifies a great number of products in two

groups: preferred pioneer or preferred non-

pioneer, indicates the annual capacity of mini-
mum economic size plant and extends vari-
able incentives for industries of this kind.

Hong-Kong does not seem to have any
official list of products specially suited for
small-scale industries, but actually the colony
does not need it because all the HK small busi-
nesses work for export on the basis of firm
orders received from abroad and this is suffi-
cient to make a fairly good selection.

Some discussions I had in Korea show that
in this country, some study in this direction could
be of great help to new investors, when it comes
to decide into which product line a given small
industry should go, or when an existing small
business has to decide which additional line
should be considered. Such a study should
take into account the examples of developed
countries, should consider the trend of some
declining business in the world on one side and,
on the other take into careful consideration
the natural resources of Korea, the domestic
market possibilities, the price structure, the
export possibilities, etc,

In Japan the group of small-scale industries
is well established, perfectly organized and
competition as well as economic development
have already decided, to a great extent, which
product can be manufactured with good pro-
fitability by small industries and which one is
exclusively in the hands of the large groups.

In developing countries small and medium-
sized industries are increasingly finding their
way in producing, as subcontractors, parts for
large groups such as automobile manufacturers,
TV and radio makers, etc. This trend has been
fully recognized and in all the Asian countries
visited, the responsible persons are convinced
that this is also the direction in which their
country should go,

Therefore great efforts are generally made
in this respect, but two major handicaps are
still to be overcome in many places: the quality
and the reliability.

The large groups generally claim they have
to produce everything by themselves, or import
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certain parts, because the local small industry
is not able to give them the quality they need,
and that for supply in quantity and in time,
they cannot rely on their local subcontractors.

In the beginning these difficulties are natural:
they have been experienced elsewhere, but,
because this is the general and strong trend of
modern industrial and economic development,
because both the large group as well as the small
industrialist are vitally interested in it, there is
no doubt that this kind of relationship will
gradually improve.

Large industries have a major role to play
and it should be their responsibility to assist
technically their prospective suppliers and to
teach them how to manufacture the pieces
they want. I, in addition, some serious quality
control is made in the smaller factory by the
larger assembling firm, it must be possible to
increase the share of local subcontractors in
the final product and to arrive at a situation
similar to the one which currently exists in
USA, West Germany and Japan. for instance.

Marketing

That, generally speaking, Asian developing
countri¢s are poor in marketing, that their
sales techniques are still in their infancy does
not need to be emphasized. As long as local
industry still moves in a typical seller’s market,
I would even like to say that this is not so
important.

It is difficult 1o expect a small industrialist
to divert time and effort for marketing and sales
as long as everything he is able to produce is
immediately sold. But I consider it as very
significant that, even in such countries with
still an outspoken seller’s market, there are
already indications that, for certain products,
sales are becoming more difficult. As soon
as there is even very little overcapacity, one
brand keeps selling, the other not, because the
consumer immediately becomes quality con-
scious. In a few of such cases I have experien-
ced during my Asian trip, it was extremcly
striking to see how helpless the local indus-
trialist seemed to be when confronted with

this kind of problem. It is, therefore, not
very difficult to predict that, for the coming
years, the need of good training courses for
marketing and market resecarch will increase
and that more and more and better trained
sales managers, salesmen, market analysts will
be needed.

Major Problems

Duaring the short period I was staying in the
member-countries visited, concentrating on
small-scale and medium-sized industries, it
seemed to me that each country had its major
problems and T would like to summarize these
impressions.

JRAN: The scheme of financing smail-
scale industries should be thoroughly investi-
gated and improved.

PAKISTAN: (a) In both West and East
Pakistan, procurement of raw materials is
the main problem. It is the major reason why
so many industries work only at 25-309; of their
capacity. Having little natural resources, a
great number of industries are based on im-
ported raw materials. Foreign currency being
scarce, the procurement of this raw material
is very difficult, not to say impossible in many
cases. Thus, on the whole, the small-scale in-
dustry in Pakistan is not in good shape.

(b) Because of the urgent nesd of hard
currencies, Pakistan makes a frantic effort to
improve its exports, but their major handicap
is the quality, which is not always up to inter-
national standards.

INDIA: (a) In India, unlike the Pakistan
situation, small-scale industries are mainly
based on indigenous raw materials. Still,
cne of the big problems is the procurement of
raw materials. Among small industrialists there
1s a unanimous complaint about the manner
the large industries (which are controlling many
of these raw materials) are handling their small
customers.

(b) For India too, I must say that, generally
speaking, an overall improvement of the qua-
lity of the manufactured goods is desirable and
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necessary if volumz of business in the subcon-
iracting field and volume of exports are to be
increased.

THAILAND: Based on the contacts [
had and on the iaterviews 1 could carry out,
Thailand seems fo be a happy country with
no major problem.
discussions  with
went around the
governmental pro-

PHILIPPINES: My
industrialists  generally
alleged need of more
tection. The textile industry, for instance,
complains  bitterly and finds itself in
danger because of the heavy smuggling going
on, whercas other industries of consumer goods
{pencils, cosmetics, pharmaceuticals, ectc) are
unhappy because of some strong price com-
petition, ecspecially from Japan. I have not
been long enough in Manila to check the ac-
curacy of such statements.

HONG KONG: Besides the acute scarcity
of land, the Hong Kong industry is now in
a stage where it is getting increasingly difficult
to find, and to keep labourers, especially in the
vast field of unskilled workers.

KOREA: The rapid growth of Korca's
industry—expansion of existing factories wanting
to diversify, to go into new products on the one
side and new industries coming up on the other
—makes it necessary to study the lines of manu-
facturcd goods and to establish the list of the
“good products”, taking into consideration
specific resources of Korea.

JAPAN: Japan has reached a high degree of
industrialization and is, therefore, con-
fronted with the same problems as those ex-
isting in Western Europe. One of the most
important is the scarcity of labourers or simple
unskilled workers. In West Germany two
of the answers to this problem have been the
importation of approximatively on¢ and a
half million Gastarbeiter, i.e. foreign workers,
and a full utilization of the existing potentials,
particularly in the employment of women.

Japan has not yet reached such an acute
stage, but I am convinced that this scarcity

trend will keep going on. Therefore, I am
also convinced that, for those Asian countries
where industrialization 1s more advanced (Japan,
Hong Kong and Korea), time will soon come
when it will be necessary to lind new ways to
increase productivity, to attract and retain the
workers. A good means to aclieve this is to
have some incentive scheme directly related
with productivity and quality. Such schemes,
currently in use in the western world, provide,
in addition. to the basic salary, some variable
bonuses for higher productivity and better
quality.

These extra pavments which can be indivi-
dual or related to the achievements of a “team™,
or “production line” will very soon prove not
to cost anything because they will be more than
covercd by thz increase in quantity and in qua-
lity of the manutactured products.

In studying the possibility of introduction
of such incentive schemes, one should always
stay flexible 1n order to be able to keep adupting
the scheme to the specific requirements of each
given industry.

Industrial Estates

Industrial Estates have proved all over the
world to be a good means for the promotion,
development and future expansion of small
industries. They help to overcome many basic
starting difficulties, they provide useful common
services and, last but not least, they permit an
easy follow-up by the financial authorities res-
ponsible for the loans which have been granted
for these factories. Therefore | have systema-
tically included Industrial Estates in my visits.

In Iran T have not seen, but I have thoroughly
discussed the Industrial Estate of Ashwaz.
I understand it is nearly completed, the pro-
blem being now to find tenants—industries
willing to settle there.

In West Pakistan, I wisited the Industrial
Estate of Gujranwala, and as many as seven
factories. This estate gives an impression of
great activity and its  administration is
good.
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In India, industrial estates are extremely
popular, there being as many as 300 throughout
the country. Those visited are:

l.  Industrial Estate of Okhla in the vici-
nity of New Delhi and as many as 9
of its industries.

2. Industrial Estate of Sanatnagar (Hydera-
bad) and 3 industries.

3. Industrial Estate of Kandiviee (Bombay)
and 2 factories.

The general impression of these visits was
excellent and all the industrialists expressed
satisfaction with their location in the estate.

In East Pakistan it is only recently that some
industrial estates have been created. I visited
the Industrial Estate of Comilla, selected by
EPSIC in late 1966, to receive priority resources
and development attention as a model estate.
The capacity of this estate being 100 units
(124 plots), 55 units (77 plots) have been so far
allocated. The estate is well managed, but it
seemed to me that the finding of new inves-
tors is giving some difficulties. I also visited
the Industrial Estate of Tongi near Dacca,
presently under construction, as well as three
factories.

Although these two visits have been short,
I cannot help saying that T am not happy with
the present development of industrial estates
in East Pakistan. In both locations the new
mvestors are literally pushed to start construc-
tion forthwith, without waiting either for final
decision of their loan applications (as happens
in Comilla) or before the infrastructure is com-
pleted or before even roads exist as is the case
in Tongi.

There is no doubt that the situation of a
given industry standing with incomplete buil-
dings and waiting for the loans, is not a good
advertisement. The situation is even worse
in Tongi where two tyre reshaping factories
will start production very soon, though
there are till now no roads, whatsoever, to go
there. In the monsoon season these industries
will be in real trouble and I consider this as
jeopardizing the future development of this
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estate. These difficulties will inevitably become
public and many a prospective investor will
refuse to consider going there to establish new
factories. This would be a pity, because, as said
before, industrial estates are basically good and
necessary for rapid industrial development.

In Thailand there are some regional zones
reserved for private industry, but there is no
industrial estate yet. At the time of my
visit 1 learned that an UNIDO expert, Mr.
Cohen, had just finished a feasibility study
on this subject and was about (5 submit the
result of his investigations to the Thai Govern-
ment,

In Hong Kong, the scarcity of land, as well
as the necessity of removing small factories
from the squatter areas, has given birth to a
building programme for resettlement of flatted
factories. Many of these factories are presently
in operation; their rules and regulations are intel-
ligently laid down and their administration gives
a definite impression of quality and efficiency.

In Korea, I visited the Koolodong Estate,
operated by Korea Export Industrial Estates
Corporation. This estate is specifically dedi-
cated to exporting industries and offers’ special
common services such as custom services inside
the estate and bonded warehouses. The lay-
out is well-conceived, the factory buildings
are good-looking and functional, the admi-
nistration and common services are working
adequately. The estate is stillin full expansion
so that it can be given as an example of what
an industrial estate should be.

In Japan, my discussions on this subject
and the few Industrial Estates I have been ac-
quainted with, seem to confirm 1hat Japanese
industrial estates are generally what I would
like to call “functional estates™, j.e. they have
been created for a specific kind of industry or
built around a certain manufacturing process.
The Ashikaga Tricot Industrial Fstate is re-
served for knitting industries, the Osaka Gar-
ments Industrial Estate is devoted to the gar-
ment industry, whereas, as an exception all
kinds of industries are located in the Osaka
prefectural Hirakata Industrial Estate. @ @@



Productivity Movement in Iran
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For a correct appreciation of the Productivity Movement in Iran, background information
is necessary. Iran covers an area of 628,000 sq. miles between the Caspian Sea and the Persian
Guif, and has common frontiers with Iraq, Turkey, Soviet Russia, Afghanistan and Pakistan.
Iran may be described in general terms as a high plateau some 4,000 feet above sea level,
strewn with mountains. Specifically, there are four main topographical areas, each distinctive in
character and extending beyond frontiers. In this article, the autkor furnishes us the information
necessary for a prodective development of Iran’s physical resources,

RAINFALL in Iran, the result of atmospheric

depressions moving eastward from the
region of the Mediterranean Sea, is largely confi-
ned to the winter months from November to
early April. Over most of the Iranian plateau the
total annual rainfall is less than 12 inches. The
north-west corner of the country often bene-
fits by 15 to 35 inches, and it is there that dry
farming is most widely carried on.

According to the census of 1966 the popu-
lation of Iran is 25.8 million and increasing
rapidly. The average annual population in-
crease has been about 2.6 per cent,

Agricultural and Natural Products

Agricultural production is regulated by the
scanty and concentrated rainfall of the country.
Cereals, including wheat, barley, and rice, are
the staple crops, under some 8 million acres.
Wheat is grown in every section of the country
except along the Caspian coast where it is re-
placed by extensive fields of rice. Other field
crops include maize, corn, potatoes, millet,
large peas, beans, and lentils.

Alfalfa, native to the region, is a crop worthy
of more extensive planting since its long roots
can penetrate to the sub-soil moisture. Cabba-

*Managing Director, Industrial Management Institute,
Teheran, Iran,

ges, turnips, onions, eggplant, cucumbers, and
melons are commonly grown, as also sugar
beet, cotton, tobacco, and opium poppies.

Fruits grown include peaches, apricots,
plums, cherries, pears, pomegranates, and apples.
Apricots are the quantity crop and are dried
for home consumption and export. Citrus
fruits, including oranges, tangerines, lemons,
and limes, are grown along the warm and humid
Caspian littoral region and also in some southern
regions. Olive trees are grown in a limited
area on the northern slopes of the Alborz moun-
tains. This crop and the oil it yields is one of
real value, and attempts will be made to raise
trees in other parts of the country.

More than 30 varieties of grapes are grown
on the platean, the method of cultivating them
varying according to local habits, Grapes are
a staple diet during the summer months, and
are dried as raisins for export, and also used
in the making of wine.

Tea is the most popular beverage in Iran
and about 18,000 tons are produced locally each
year.

Not much more than 10 per cent of the coun-
try is covered with timber, possibly 48 million
acres. The dense forests which make up a
full one-third of the wooded areas are found
along the northern slopes of the Alborz Range.
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Much of this area is virgin forest of oak, ash,
elm, beech, ironwood, box, cypress, maple,
and honey locust, and since it represents impor-
tant potentizl national wealth, all wood cutting
is controlled by government regulations,

The waters of the Caspian Sea have long
been a source of food and of income to
Iran. The sturgeon fish is the source of
fine caviar which is distributed on the world
markets. The exploitation of the resources
of the Persian Gulf has been neglected until
recent years. Now a government company is
establishing a fishing fleet and facilities for
preservation and packaging,

Under the present and future cconomic
conditions of Iran, agricuiture and animal
husbandry are of special signilicance for the
following reasons:

At present, the contribution of agriculture
and animal husbandry to the GNP is 24
per cent.

The rural population constitutes 6f per
cent of the population and the ratio of
population cmployed in the agricultural
sector 1s 48 per cent.

Raw material for many industries are pro-
duced by the agricultural sector; therefore,
for the expansion of these industrics, in-
creased agricultural production is essential.

The ubolition of feudalism in 1962, through the
implementation of the Land Reform Act, has
had z tremendous impact upon the agriculture
sector. Land Reform created an unprecedented
dynamism among farmers and was one of the
most important and effective measures for the
attainment of the objectives of increased pro-
duction.

During the execution of the first phase of
Land Reform, 14,685 villages were purchased
and distributed among 31,769 farming families.
By the end of 1966, during the second phase
of reform, a total of 32,864 villages as well as
17,718 farms were made subject to the pro-
visions of the law and the status of 2,338,170
farming families was determined.

By the end of 1966, the legal requirements of
the Land Reform Act led to the esiablishment
of 7,685 agricultural cooperatives with about
967,000 members. These werc joined into
168 co-operative federations with a member-
ship of 3,720 cooperatives and capital of 1 billion
Rials (8 1-U.S.=Rls. 73).

In spite of their limited experience, the co-
operatives, with the help of various government
loans, credits and technical assistance, have been
able to take effective measures in the provision
and distribution of improve¢ seeds, chemical
fertilizers, insccticides, pest control equipment
etc., while improving the marketing system of
the main agricultural products.

Industry

Iran was an agricultural country for cen-
turies, and the only industries of any significance
were oil and carpets. At the end of World
War | there was little industry within the country
except power plants and a few small factories.
Reza Shah the Great had a detailed programme
of industrialization, It was interrupted by World
War IL, nevertheless it resulted in the erection of
some 30 moderately large government factories
and nearly 200 other industrial plants. The
major emphasis was placed upon textile and food
industries. Plants were well located near new
railway lines, mineral deposits, and agricultural
areas.

During the First and Second Five-Year
National Development Plans (1953-1563), the
mobilization of the country’s human and material
resources was directed chiefly towards re-
construction of the economic infrastructure.
During the Third Plan (1963), while strengthen-
ing of infrastructure continued, the foundations
for establishing basic industries, such as steel
and petrochemicals were laid, and at the same
time the social structure of Iran was fundamen-
tally strengthened and made to conform to the
conditions necessary for securing sustained and
rapid growth.

At the start of the Third Plan (1963) private
sector industrial investment [ugged, but by the
end of 1963 and as a result of government
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policy, this sector responded at an unpreceden-
ted rate.

Third Plan policies for industrial expansion were:

Protection of domestic industries by fmport
restrictions.

Customs exemptions on machinery, spare
parts and raw materials.

Industrial tax exemption,
Encouraging cxports.
Encouraging foreign investments.

Granting credit facilities and long-term

loans,

Establishing vocational schools, and on-the-
job training of the workers. technicians
and engineers.

Training in industrial management, industrial
accounting and related ficlds.

Iran Today

In 1968 Iran embarked on its Fourth Deve-
lopment Plan. The general objectives of the
Fourth Development Plan are:

a. An increase in the rate of economic
growth and in national income by gradu-
ally increasing the relative importance
of industry, raising the output of capital,
using advanced techniques in all fields
of activity, and expanding scientific and
applied research especially to the solu-
tion of problems of economic growth,

b. More equitable distribution of income
by providing employment, extending
social and welfare services 1o all,
expanding  local development and
rchabilitation activity, especially in rural
areas.

¢. Decrease in the dependence on foreign
countries in meeting basic requirements,
by increasing the rate of growth in the
agricultural sector so as to achieve the
maximum supply of foodstuffs and
raw materials as well as by supplying in-
dustrial goods.

d. Improvements in administrative services
and extension of advanced managerial
techniques to public and private organi-
zations.

In order to increase the rate of economic
growth a target has been established for increas-
ing GNP during the Fourth Plan by 57 per cent,
an average annual increase of about 9 per cent.
This will raise GNP from Rials 520 billion (U.S.
8 1=Rials 75) at the end of the Third Plan to
about Rial 815 billion at the end of the Fourth
Plan,  Per capita income will rise from Rials
16.5 thousand (3 220) at the end of the Third
Plan to Rials 23.0 thousand {$ 307) at the end
of the Fourth Plan.

The following principles were used in the
assignment of prioritics to various sectors and
in selecting their rate of growth in the Fourth
Plan:

a. Emphasis on industrial investment be-
cause of its higher rate of return, its re-
sulting extension of advanced produc-
tion techniques and better management,
its relatively smaller dependence on natur-
al and climatic conditions and the
adaptability of the nature of its products
to the economy’s requirements.

b. Emphasis on agricultural investment and
its resulting production for the supply of
raw materials, to expand domestic mar-
kets.

¢. Continuation of economic infrastructure
investment.

d. Increasing productivity,

As can readily be seen, the role of produc-
tivity in achicving the goals of the Fourth Plan
is well recognized. The Government is trying
to raise the level of productivity of existing in-
dustries by means of:

The maximum utilization of capacity
Renovation and development

The supply of raw materials in sufficient
quantittes

Securing sufficient working capital
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Employing skitled workers
Training in management

Rationalizing enterprises and applying mana-
gement practices.

As part of the overall Iraman economic
development programme the Industrial Deve-
lopment and Renovation QOrgainzation of Iran
{(IDRO) was established in 1967, IDRO 15
a totally government-owned, joint stock com-
pany, representing § 50 million investment,
IDRO renders its services to develop and
renovate Tranian industries and mines through :

1. Establishment or participation in indus-
trial, mining and service corporations

2. Training of management cadres
3. Scientific and industrial research
4, Technical assistance and guidance.

The Industrial Managment Institute, a
service arm and affiliate of IDRO, was establish-
ed in 1962, Its basic mission is to further
accelerate national economic growth and pro-
ductivity improvement by:

1. Providing consultancy services.
2. Developing managers.

3. Propagating the application of medern
management practices in Iran.

Since its inception the IMI has rendered over
500 consulting projects and trained over 8,000
persons in various levels of management in
its classes and seminars.

As a member of the Asian Productivity
Organization, Iran has joined in the Asian
Productivity Movement. While enjoying its
benefits, we have also tried to contribute effective-
ly to APO objectives for the betterment of the
whole repion,

In conjunction with the programme for
Asian Productivity Year 1970, Iran through

its local NPC, the IMI, has devised and is

implementing a national campaign which will
include ;

I. Patronage by Head of State

2. To designate 1970 as Iran Productivity
Year

3. [Issuance of special postage stamps
Publicity campaign through the media
of radio, TV, newspapers and maga-
zines

5. TV Programmes specifically dealing
with productivity and discussion of
APY

6. Iran Management Association will
have guest spcakers during the year
speak on productivity

7. Productivity Prizes—with emphasis on
export promotion

8. Research projects to improve and
measure productivity, beginning with
the textile industry

9. Special programmes, including 50 fel-
lowships in the U.S.A. for one year
on Top Management

10. Screening of films

11. Regional agricultural, land reform and
literacy programmes already under
way, will put greater stress on pro-
ductivity during the APY

12. Nationwide programme to acquaint
Iabour with the benefits of productivity.

13. Seminars

a. Small scale industry

b. Productivity and economic growth
¢. Top management
d

. Afforestation and problems pertain-
ing to afforestation

e. Problems of transportation,
storage and distribution of food-

grains. @e@@®

e

“ _tomy delighted surprise, everybody seemed to agree—that
intelligence tests are no test of intelligence...”

—From the London Diary, New Statesman, 24 July 1970



Systems of Payment by Results
in
Israel’

The system of Payment by Results has been tried in a number of counfries, with varying

results. Here we have a new and vigorous economy such as that of Israel.

The author gives a

historic account of how the system has worked since its inception,

NTIL the early 1950's it can fairly be said

that payment by results was not employed in
Israel. Among the various reasons for this was
the philosophical attitude of new immigrants
toward work, which elevated it to the status of
an ideal and which made the concept of incentive
pay unthinkable. In rare cases piece work
was allowed, but only on the condition that a
guaranteed minimum daily wage be paid. Thus,
until the early 1950's the overwhelming system
of payment for industrial workers was fixed on
hourly or daily rate.

In 1951-52 the government embarked upon
a programme intended to control inflation,
using, among other means, price control and a
wage freeze. In order to secure wage increases
in the face of the wage freeze, organized labour
turned to increased labour productivity as a
Justification for wage rises and actively sup-
ported the idea of incentive pay tied to output.
The development of the principal governmental
and public institutions concerned with industrial
productivity, such as the Institute of Producti-
vity, the productivity section of the Manu-
facturers® Association, and the Department for
Joint Productivity Councils of the Federation
of Labour, followed from organized labour's
espousal of payment by results and the need for
institutions to implement the idea.

At the plant level the collective labour agree-
ment of 1952 between the Federation of Labour

*Isracl Institute of Productivity

and the Manufacturers’ Association made
mandatory the_establishment of a Joint Pro-
ductivity Council in every member-plant covered

by the agreement and employing 50 or more
warkers.

In smaller plants, establishment of such
councils was made dependent upon bilateral
agreement of labour and management. Despite
the breadth of activity implied by the name of
the Council, the principal function of these
bodies was the promotion and implementation
of incentive payment schemes.

Special Income Tax Provisions

In view of the high marginal rates of income
tax on even moderate incomes, it was felt that
most of the thrust of the incentive scheme would
be lost if the ordinary income tax schedule were
to be applied to incentive earnings. Accordingly
the use of wage incentives was given material
encouragement in 1952 by an amendment to
the Income Tax Ordinances providing tax relief
for incentive wages received within the frame-
work of an approved incentive plan. This
amendment provides for a flat 15 per cent tax
on incentive payments not in excess of 30 per cent
of the regular wage, in place of the relatively
high marginal rates payable on ordinary income.

To obtain approval for a wage incentive plan,
application must be made by the plant Joint
Productivity Council to a public committee
affiliated with the Institute of Productivity,
and composed of representatives of the Federa.
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tion of Labour, the Manufacturers’ Association,
and the Income Tax Commissioner. Authority
to check the proposed incentive scheme in de-
tail is given to thc Wage Incentive Department
of the Institute of Productivity. The checking
of the proposal provides an opportunity to
suggest improvements in the organization of
the work, technical improvements, record keep-
ing—in short, the classic preliminaries to good
rate-setting.

Other than the material motivation provided
to workers and the opportunity to influence
production engineering in the plant, the existence
of the income tax mechanism has served to
minimise the usual problems of updating norms.
The fact that application for income tax appro-
val must be made each year provides the Wage
Incentive Department of the Institute of Pro-
ductivity with an oppertunity to check the norms
and to suggest re-study if they appear to be out-
of-line. In general, the existence of an objective
third party has made for less conflict over
particulars of incentive schemes between labour
and management. A third contribution of the
special income tax provisions for incentive pay
has been the opportunity afforded to the Institute
of Productivity to gather data on incentive plans
and production results for a wide wvariety of
industrial plants and thus to serve as a central
source of information and advice on incentives
and standards.

Together with these positive contributions,
note should be made of the negative influence
of the income tax law on experimentation with
new incentive schemes. In view of the substan-
tial material benefit for workers of an approved
incentive plan, employers find it casier to stick
to incentive schemes which are known to be
acceptable to the income tax authorities rather
than to try a promising incentive scheme which
may not be approved and which will then lead to
worker dissatisfaction. Another negative 1n-
fluence of the income tax law is the pressure it
creates to introduce incentive schemes and to
obtain income tax approval and an efective
wage rise, even when these schemes are not
appropriate. Although this pressure is checked
by the need to obtain the approval of a public

committee, each rejection of a scheme may be
assumed to leave a residue of ill-will some-
where in the industrial establishment.

Systems of Payment by Results

Over the past 17 years, incentive pay has
been used in Israel, and there has until recently
been few changes in the system of payment
used. The basic methods of measurement and
payment introduced in 1951-52 continue in
overwhelming use.

Payment by results began with individual
output norms, established by traditional stop-
watch methods. The method of payment most
widely used has been “percentage against per-
centage” ia which the norm for a job is taken
as 100 per cent and the premium, as a percentage
of the basic wage, is directly proportional to
the percentage increase in output in excess of
the norm.

Although other methods of payment, such
as the Rowan and Halsey systems have been
used, until recently the major method for estab-
lishing direct production norms acceptable to
organized labour has been the standard stop-
watch method of time study. The use of pre-
determined time and motion standards like
MTM has been resisted by the Federation of
Labour on the grounds that unlike stop-watch
studies the results for the predetermined methods
were not easily understood by workers ; that
the predetermined methods were biased against
the workers becausc while a job element could
be forgotten it was extremely unlikely that a
superfluous element be included; and that the
time standards were based on foreign experience
and not entirely appropriate to Israel. These
reservations are cited without any reference
to the controversy between professionals as to
the scientific validity of these methods. With
the growing realisation that incentive pay based
on stop-watch studies was not feasible for a
large segment of the labour force and that these
workers were automatically excluded from the
possibility of earning incentive pay, organized
labour has become more receptive to the use
of pre-dctermined time and motion standards.
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Apart from this development in the methods
for establishing job norms, there has been
virtually no change in the view that incentives are
to be based only upon relatively objective
engineering measurements and not upon less
accurately determined gains in productivity
derived from accounting or statistical data.
Thus there has been no use made as yet of
group incentive schemes such as the Scanlon
Plan.

This reluctance to move from the original
concept of individual incentives, objectively
measured, has been shared by labour, by
management, and by government, Organized
labour has been reluctant to give up its role
in the determination of general wage scales
which would be the case if for example wages in
a plant depended to a considerable extent upon
the gencral profitability of the plant. Manage-
ment has been generally weak and unwilling to
oppose the Federation of Labour over the issue
of new incentive schemes but has also been
lacking in the knowledge and in the analytical
tools like cost accounting, so necessary to
implement a group incentive scheme. Govern-
ment as represented by the Income Tax depart-
ment has been reluctant to approve schemes
other than individual incentives based upon
objective norms because of the danger that a
plant-wide wage increase could be provided
in the guise of an income-tax allowance for
productivity. While there is nothing to prevent
an employer from offering an incentive scheme
to his employees which is not approved for
income tax allowance, it is not likely as long as
there is any possibility of using an approved
scheme.

Currently, there is growing interest in me-
thods of payment by results other than the
standard individual incentives. For one thing,
organized labour is coming to accept the idea of
differential wage scales based upon productivity
in place of the uniform scale in current use.
Secondly, management is becoming more
sophisticated in such matters as group psycholo-
gy and better equipped in techniques such as cost
accounting, and is thus better able to implement
the newer incentive schemes. Finally, the rapid

technological change which has already begun
to affect industry in Israel makes the standard
individual incentives less and less appropriate
and requires both labour and management to
consider alternative schemes which are better
suited to automation and to processes.

Spread of Incentive Payment Plans

The principal avenue of development in the
use of incentive payment schemes has been the
growth in the number of establishments em-
ploying such schemes. One quantitative indi-
cation of this growth is given by the increase in
the number of applications submitted to the
committee responsible for certifying incentive
plans for income-tax purposes, as shown in
Table 1.

Table 1

Number of applications submitted by plants
seeking income-tax approval, 1954-55 to 1968-69

Fiscal Year* Number of Applications
1954—55 76
1956—57 129
1958--59 266
1960—61 490
1962—63 520
1964 —65 700
1966—67 730
1968 —69 750

*April I—March 31

While these numbers do not indicate in
absolute terms the number of plants using
incentive schemes, since not all applications
are approved and since firms may use incentives
without requesting income-tax approval, never-
theless the percentage change over time ought
to be a rough measure of growth in the use of
incentives.

The current coverage of plants and of
workers by incentive plans is described in
Table 2. Worker coverage by incentive plans
which have not obtained income-tax approval,
although based on estimates, is included for
completeness
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Table 2
Coverage of plants and workers by Incentive
Plan, 1968-69
No. of plants employing No. of plants Per cent of
30 or more workers covered by plants cov-
approved plans ered
620 235 37.0
No. of industrial workers No. of workers Per cent of
(all plants) covered workers
covered
Approved plans : 42,000
Non-Approved
Plans : 39,000
220,000 Total 81,000 36.8

Incentives, Production and Wages

The effect of incentive pay on production
has been estimated by the Wage Incentive De-
partment of the Institute of Productivity on the
basis of reports submitted by firms applying for
income-tax approval. The form asks for effi-
ciency ratings of each production station covered
in the application for the three-month period
preceding the introduction of the incentive
scheme and for the three month period following.
The form also asks for an estimate of the aver-
age increase in output for all stations, to be
covered or not. The figures, as shown in
Table 3, are remarkably stable over the three
years reported, and indicate an increase in
worker efficiency following the introduction
of incentives in the range 60-65 per cent.

Since systems of incentives other than
individual incentive using “percentage against
percentage” are very cxceptional, the effect
of incentives on earnings may be estimated
from the fipures on worker efficiency presented
in Table 3.

Table 3
Worker efficiency before and after intreduction
of Incentive Pay

1964-65 1965-66 1966-67
Average increase in output
all stations 68.9%¢ 61.5%  67.6%
Average efficiency of
workers before 77.3% 7959  760.9%
Average efficiency of
workers after 125,49, 12199, 1254%
Average of increases in
cfficiency, all plants 65.0% 57.59%, 67.6%,

The increase in worker efficiency from pre-
incentive levels to post-incentive levels may be
divided into two parts. That portion of the
gain which brings the worker’s efficiency up
to 1009 does not result in any wage gains
since an efficiency of 100%, only earns the basic
wage. The portion from 100% to the post-
incentive level represents the percentage in-
crease in wages due to the incentive scheme.
In the three years reported, this ircrease is fairly
stable, amounting to some 20-25 per cent.

Evaluation of Effect on Industry

The introduction of incentive pay was ini-
tially thought to be the solution to the problem
of low industrial output. In fact, the use of
incentive pay did contribute to the parrial solu-
tion of some industrial problems but not in the
direct way which was anticipated. Workers
who were unable to earn incentive pay because
of inadequate coordination and scheduling of
production, placed management, from foremen
up, under heavy pressure. Management, learn-
ing from mistakes of firms who introduced
time study and incentive pay without prior
improvement of methods, equipment and flow,
became conditioned to the introduction of
rationalisation in the manufacturing process.
As a result it became apparent that scientific
management was not a luxury which only deve-
loped industrial countries could afford but
something vital for even a modest enterprise
in a developing country.

Much of the work on industrial productivity
and management training started as an out-
growth of payment by results. The occupation,
“Industrial Technician”, which, if not created
in Israel, at least has been developed to a high
degree here, was exclusively concerned with
incentive pay in its origin. By now the train-
ing in post-high school courses, of 24 years
duration, covers virtually all the areas of indus-
trial engineering and the “Industrial Technician”
has become an important factor in improving
production processes in small and medium firms.
All in all, it can fairly be said that Israel’s
industrial progress would have been much
slower, had payment by results not been put
into use in 1951-52.
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Problems Associated With Payment by Results

The use of payment by results systems has
generated a number of problems. A few of the
most important ones are as under.

Incentive pay based on engineering methods
cannot cover all industrial workers. In a plant in
which some workers are covered and some are
not, management faces the dissatisfaction of
workers who have no opportunity to earn in-
centive pay. This is accentuated by the tax
rebate, and creates serious problems.

Generally, incentive pay applies to workers
directly engaged in production, who are relatively
unskilled and not to the more skilled workers
engaged in indirect work. Because of this,
the already small wage differential between
the skill levels which is characteristic of Israel
is narrowed even more, or even reversed. It
is not at all unusual, because of incentive pay,
to find an unskilled machine tender carning
more than the more skilled maintenance man,
This accentuates the problem of motivating
workers to attain a higher degree of skill.

The use of incentive pay tends to create
opposition to change in production processes,
to the introduction of new technology, etc.,
because every such change permits or requires
a fresh determination of output norms. This
makes the transition to more modern production
processes somehow more difficult.

Conclusion

The trend in more advanced industrial
complexes away from incentive schemes based
upon norms and premiums and piece-rates is
well-known. The problems which are res-
ponsible for this trend are already present in
certain industries in Israel and have been referred
to in a previous section. Without doubt,
other systems of remuneration will have to be
introduced in addition, as the process of
industrial development continues. Nevertheless
it is also clear that at this stage in the develop-
ment process, and in the near future as well,
the use of conventional incentive systems based
upon work measurement will continue to con-
tribute positively to the advance of productivity
and industrialization in Israel. o0e

talker”,

had never done before.
said Robert.

sive talker.

PRODUCTIVITY IN TALKING

Mrs. Trudie Mundell aged 23 has been awarded damages of £2,815 by a
High Court Judge who ruled that a car crash had made her a “compulsive

Her husband Robert told Mr. Justice James that after the accident two
years ago she chattered incessantly and butted in on conversations,
“The only time she doesn’t talk is when she’s eating,”

The judge said that Mrs. Mundell’s head
emotional and excitable than she had been
improving and he hoped that she would in time recover from being a compul-

Mrs Mundell is a domestic science teacher who used to find life difficule
because she was rather timid. After she had gained the award, she said -
“At least my family can’t say that I'm shy now. Talking certainly comes in
useful at school when | have to spin out a lesson’’.

things she

injuries had made her more
previously but she was definitely




Agricultural

Productivity

in
Asia

Peter A Oram*

In the Asian region as a whole, agricultural productivity is relatively low and production of
food—especially of cereals—has failed to keep pace with demand. Undernourishment and
malnutrition are widespread. The land-man ratio is the narrowest inthe world, and it is steadily

on the decline.

THE Food & Agriculture Organization of
the United Nations (FAOQ) finds that
recent progress in important sections of
Asian agriculture has been in many respects
more favourable than in the majority of deve-
loping countries. Because of this, past trends
must be considered unreliable, perhaps even
a misleading guide to future prospects. FAO
believes, in fact, that if present trends toward
modernization and intensification of farming
continue, a fundamental transformation will
have occurred in Asian agriculture by the end
of the current decade. This basically opti-
mistic conclusion is based upon findings of
FAQ’s Asian Regional Study carried out as
part of its Indicative World Plan for Agricul-
tural Development (IWP).

While this study covers only eight Asian
countries (Ceylon, India, the Republic of
Korea, West Malaysia, Pakistan, the Philippines,
Taiwan, and Thailand), they account for
85 per cent of the region’s population (ex-
cluding Mainland China). Some countrics such
as Iran and Afghanistan were not covered

*Senjor Agronomist, Policy Advisory Bureau, Food
& Agriculture Organization of the United Nations.
The author headed the FAO team which prepared
the IWP Regional Study for Asia.

The author examines the whole problem in the light of recent developments.

because they were included in FAO's parallel
Near East Study; others, such as Japan, are
included among developed countries, while
for others like Burma, Indonesia and the Re-
public of Viet-Nam, it was not possible to ob-
tain the necessary information at the time.

The IWP, completed in mid-1969, is the
first perspective plan for the development of
agriculture in its widest sense and within the
context of the overall economy of developing
countries. It examines prospects and policies
not merely for food, but for industrial crops,
forestry, fisheries, as well as trade in agricul-
tural commodities, assessing the potential for
expanding output in the light of research and
new technology. It also considers the main
physical, institutional and economic constraints
on the expression of this potential, as well as
the possiblilities for their removal. This article
presents a few sclected aspects of the IWP
regional study for Asia which would seem
of particular interest to readers of the NPC
Productivity Journal,

Production Growth Targets

Using 1962 (actually the 1961-63 average)
as a statistical base, the IWP proposes objectives
for two “Target Years”, 1975 and 1985. For
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the Asian countries these imply an average
annual growth in gross agricultural production
of around 3.8 per cent between 1962 and 1985
against a projected four per cent annual increase
in domestic demand for agricultural products.
This is appreciably, but not dramatically, higher
than in the past. The average growth rate
per year from 1956 to 1963 for the eight coun-
tries was 3.1 per cent.

The Table below shows the proposed growth
of agricultural output by categories between
1962 and 1985, Figures in brackets indicate
the average annual increase in total agricultural
production between 1955-57 and 1962-67.

In the case of Ceylon, India, Pakistan and
the Philippines, the growth proposals should
lead to a significant step-up in the pace of
agricultural development. While an increase
in the rate of growth is indicated even in the
immediate future, mainly on the basis of the
cereal revolution, the IWP envisages that the
acceleration will be more pronounced in the
latter part of the plan period. It will take time
to build the necessary technological base for
non-cereal food crops and livestock, to ex-
pand the supply of inputs, and to extend and
improve infra-structure (including extension
and other services to farmers).

The remaining countries are faced with the
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growth, mainly due to a slower rate of pro-
gress in the dominant crop sector. Korea and
Taiwan already use their land resources very
intensively and have a high level of yields.
The possibilities of further improvement are
relatively limited. The projected development
in Thailand is also slower than in the past, not
so much because of resource constraints as due
to the IWP assumption that expansion of her
major exports (mainly rice and maize) will con-
tinue at rather slower rates than those achieved
in the recent past.

On the other hand, both in Thailand and
in certain other countries of the region where
crop output is not expected  to maintain its
past performance, a more rapid growth is en-
visaged for the livestock sector based mainly
on pigs and poultry, which are not affected by
scarcity of land in the same way as ruminant
livestock.

The most recent assessment of fishery re-
source potential in Asian waters suggests that
present catches from marine waters are only
30 to 40 per cent of the total potential. In-
shore catches can probably be increased by
no more than 15 to 20 per cent, but even taking
a pessimistic view of the potential, offshore
fisheries catches probably could be raised by
60 per cent. However, fishery production
also may slow down progressively in many of

prospect of a reduction in their agricultural the adjacent marine areas between 1975 and
Proposed Growth of Agricultural Output by Categories
1962-1985
Ceylon India Korea Malaysia Pakistan Philippines Taiwan Thailand
Rep. of West

Crops 4.2 37 2.7 4.1 4.6 4.4 2.8 41
Livestock 4.0 2.6 4.1 52 3.2 4.3 51 53
Fishery 52 4.0 58 37 2.0 4.2 42 4.4
Forests 31 4.4 4.1 5.7 6.4 3.3 4.8 31
4.2 316 29 4.3 4.2 4.2 1.7 4.3
Jotl G4 @7 (5.3) (49 ENT) 3.1) 3.7 (5.3)

Note: The bracketed figures indicate the average annual increase in Total Agricultural Production: 1955-57

and 1962-67,
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1985. Well before the point of maximum
potential yield is reached the fishing induced
effect on the stock will make itself felt as each
successive increment of catch becomes more
costly to take. To some extent this might
be offset by ecxpanding inland fisheries, but
although the potentiat for this is considerable
it will be a slow process. Even assuming a
one-third increase (240,000 hectares) in the
area of inland waters brought under fish cul-
ture by 1985 it seems unlikely that demand at
constant prices will be met, either in 1975 or
1985.

A faster rate of growth is also considered
feasible for the forestry sector. both through
more efficient exploitation of existing resources
(the scope for which is large) and through the
establishment of intensively managed planta-
tions. Not only is internal demand rising
rapidly but several countries are now develop-
ing promising export outlets for processed as
well as raw products. The incentive to ex-
pansion is, therefore, strong.

However, raising foodgrains production as
rapidly as possible remains the priority target
for most Asian countries, and several hope
to attain self-sufficiency in the relatively near
future. The annual growth rates required to
reduce the net cereal deficit in the region to
zero by 1975 are 3.5 per cent overall and 3.2 per
cent for paddy. This compares with a growth
of around 3 per cent in the decade prior to
1960, and a rather slower rate in the first part
of the sixties up to the advent of the high-
yielding varieties. However, if Thailand (the
only net exporter) were excluded, growth
rates of 3.7 per cent overall and 3.4 per cent
for paddy would be required from the other
seven countries.

The relatively low productivity of Asian
agriculture is partly due to the scareity of arable
land in relaticn to pepulation and partly to
poor yields per unit of cultivated land. On
the average, the region has about one-third
hectare of arable land per person, compared
with one-half hectare in the Near East, two-
thirds hectare in South America, about four-
fifths hectare in Africa, and more than one

hectare in North America.  On the UN’s
medium population growth assumption the
ratio would be only .19 hectare of arable land
per person by 1985, compared with .24 hectare
in 1975, .31 hectare at present and .36 hectare
in 1950,

Keys to Higher Productivity

The main keys to greater crop production
proposed by the IWP are more intensive use
of existing arable land, increased average
yields and a substantial diversification of crop
pattern. FExperience with multiple cropping
and the introduction of high-vielding varieties
in Asia suggests that there are three prerequisites
for success:

1. FElimination of major physical limita-
tions (in particular deep flooding) and
provision of an assured water supply
to farms.

Availability of varieties which are re-
sistant to the major pests and diseases
and capable of high yields in response
to improvements in the physical environ-
ment and the use of fertilizer and other
inputs.

3. Supply of a carefully planned package
of essential inputs, supported by ade-
quate institutional credit for their pur-
chase and advice as to their use.

&

Taking into account current and proposed
development in Asia, the Plan estimates that
net irrigated cropped area could be expanded
by some 25 million hectares {55 per cent) by
1985. This would be accomplished partly
by new projects, but heavy emphasis has also
been placed on improving existing irrigation
and drainage to provide the better water con-
trol essential to intensive cropping and the
use of high-yielding varicties. The planned
development of resources should permit use
of these varieties on about 80 million hectares
by 1985. This would be nearly 50 per cent of
the proposed cereal area by then, compared
to the 10 per cent estimated for 1967-68.

A substantial step-up in irrigated cropping
intensities is envisaged .from an overall average
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of 112 per cent in 1962 to 133 and 160 by 1975
and 1985, respectively. Thus gross cropped
area would grow by approximately 60 miltion
hectares between 1962 and 1985, an addition of
nearly 30 per cent to the 1962 arable area.

While growth rates for cropping intensity
would not vary substantially between the two
decades of the Plan, factors contributing to the
growth of overall productivity are expected
to be different. Up to 1975, the main contri-
bution is expected to come from increased use
of fertilizers, high-yielding varieties with a re-
latively long growing period, and minor
irrigation. In the second decade, the develop-
ment of new production techniques, multiple
cropping using short-season varieties, an in-
creasing rate of mechanization, and the matura-
tion of long gestation major irrigation, drainage
and flood control projects could counteract
the tendancy to slow down growth as higher
levels of intensity are reached.

A careful balance has to be maintained,
within the limits imposed by physical resources,
between the immediate imperative of increasing
cereal production and the longer-term objective
of improving diets nutritionally. As the basic
calorie requirements for human nutrition be-
come more fully satisfied, a progressive shift in
emphasis is envisaged from quantity to quality
(particularly raising the protein content of
rice), and from paddy to cereals for livestock
feed.

Much more attention must be paid to sti-
mulating greater production of other potentially
important food and fodder crops. Large price
increases appear necessary to enable crops
such as chickpeas, lentils, Tape or sesame to
compete for land with high-yielding cereals at
present relative yields, Otherwise, an increa-
singly cereal-dominated Jand use pattern could
lead to unmanageable surpluses of cereals and

- a deficit of other commodities of vital nutritional
importance.

No matter how effective research may be
in developing improved plant varieties, no
long-run success will be achieved by their in-
troduction unsupported by adequate supplies

of the other inputs on which their potential
high performance depends. The IWP there-
fore proposes a package of inputs which could
vary according to the level of farming technoiogy,
but which would include, at least, improved seed
and fertilizers. It envisages the distribution of
available supplies of inputs on a selective basis,
m relation to both area and crop potential,
First priority would go to well-irrigated arcas
and to the high-yielding cereal varieties. Key
export crops would also have high priority,
followed by the important irrigated annual
crops for which highly responsive  varieties
already existed. Traditional cereal varieties
and low-yielding pulses, oilseeds, and vegetables
in non-irrigated areas would receive lower
priority, at least as long as supplies of inputs
were tight,  Allocation of additional extension
effort to certain priority crops and areas to
cnsure proper use of the inputs would also be
selective,

As the constraints imposed by inadequacies
of genetic material, fertilizer and water supply
are removed, pest and disease problems are
likely to emerge as the main limiting factor to
the continuing expansion of production. Pre-
liminary calculations made by FAO indicate
annual expenditure on pesticides at around
US § 6,000 million for 1975, rising to $ 17,000
million by 1985. It is impossible to compare
this with present use because base statistics are
so fragmentary,

A considerable expansion of mechanization,
especially during the second decade of the plan,
is proposed. Recent developments have shown
that while mechanization is not essential for
high yields, its judicious introduction can both
raise productivity and increase overall labour
requirerments, and that machines can be used
effectively even on small farms. An example is
provided by Japan, where small tractors have
multiplied from around 100,000 to 2.5 million
in 10 years.

The Protein Problem

As part of the solution to the grave nutri-
tional imbalances in Asia, the potential for
expanding fishery production and the need to
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emphasize vegetable protein in research and
development have been cited. The IWP pro-
poses a comprehensive approach to expanding
production of livestock products to 1ncrease
the region’s supply of animal protein. Even
if achieved, the Plan’s objectives would not
satisfy demand. For example, meat output
would have to grow by 5.6 per cent a year
from 1962 10 1985 to satisfy demand, whereas
the Plan envisages growth rates of 3.1 per cent
up to 1975 and 3.9 per cent from then until
1985 as being the maximum technically and
institutionally feasible. Milk production is
proposed to rise annually by 2.2 and 3.5 per
cent during each of the two decades, compared
to a projected rise of 5.5 per cent a year in
demand. For eggs the picture is brighter.
Production is proposed to rise by 5.3 per cent
a year up to 1975 and by 6.6 per cent during
the ensuing decade, whereas demand is expected
to increase by 6.4 per cent.

Because the prospects for rapid expansion
of meat and milk from ruminants are poor, the
IWP places major emphasis on boosting pro-
duction of poultry and pig-meat (where accept-
able as food). An increase in production de-
pends on growth in numbers and more rapid
turnover, with progressive improvement in
feeding efficiency. The proposed growth rates
of around six per cent a year for pigs and
poultry appear technically feasible but would
require a radical shift from traditional to
modern methods. Concentrated feeding will
have to be greatly increased and balanced
rations developed. Reduction of waste and
better utilisation of by-products will be essential.
Disease prevention will become more important,
even if simpler 1o enforce, as larger animals
kept in close proximity will mean careful

veterinary precautions.

In the case of ruminants, current rations
provide for little more than maintenance, and
increased feed supplies could lead to marked
rises in productivity. In the long run, however,
the impact of better feeding will be limited
unless efforts are made simultaneously to im-
prove the genetic potential of the animals.

Achievement of TWP objectives, particularly

for pigs and pouitry, depends on fzed-grains
being available in adequate quantity and at
prices which offer a reasonable return on capital
invested in livestock. Attainment of the food-
grain targets should result in lower unit costs
of cereal production and make concentrate
feeding to livestock economically attractive.
But forward planning of cereal utilization to
maintain price levels which provide adequate
incentives to both cereal producers and live-
stock feeders will be necessary

The Costs of Faster Growth

It is not possible in the space available here
to discuss the framework and incentives to
development which must be provided if the
IWP production objectives are to be achieved.
The Plan, however, also covers this important
aspect of agricultural development. It stresses
the importance of improved services to farmers,
price incentives (which have been touched on
here) and improvement in marketing structures.

Gross investments thus far identified in
relation to proposals in the Asian study are
expected to be about § 28,700 million for the
1962-75 period, rising to $ 33,700 million for
the 1975-35 decade. Compared with the total
investments arising from the macro-model, the
proportion of investments in agriculture would
be 15.3 per cent for the first period and 10.6
per cent for the second. Irrigation and farm
machinery together account for about 70 per
cent of the estimated total required investment.

If modernization of Asian agriculture deve-
lops as the IWP believes is feasible, it will not
only allow it to maintain a reasonably high
long-term growth rate, which will underpin the
general growth of the economy, but it will
contribute significantly to increasing oppor-
tunities for employment in agriculture and
related industries. Thus it will heip to solve
the problem which—next Lo the threat of star-
vation—represents the main danger to the
future stability of the region and the well-being
of its people. However, the Plan emphasizes,
“31 such hopes could be frustrated uniess
parallel measures are taken to limit the soaring
growth of popalation, and to this the IWP
attaches crucial importance.” @0®
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In all APO Member-Countrie$, agricultural development is a major key to the promotion of
general economic growth and to raising the living standards of the urban as well as the rural

populations,
structure is the take-off point for general

(provision of initial finance for light and heavy
It is
balance of payments and of the accumulation of foreign currency reserves.
too offen to have been overlooked and even forgotten, in the past,

and the more efficient use of manpower.

Thus a re-vitalised agriculture and the

development of an agro-industrial infra-

economic development—whether this be in industry
industries), or in services (including tourism)—

finally the basis for an improvement of the
These factors seem

when scarce resources

including finance have been channelled into projects conceived only for prestige purposes, and

which make, or can make litttle contribution to rapid economic development.
the development of agriculture and of agro-indus
off must be constantly borne in mind. The auwt

printed here,

AGRICULTURAL development covers the

area from the producer to the consumer
{inclusive) whether we speak in terms of commo-
dities destined for the national markets or for ex-
port. The influence of the consumer must always
be felt at the producer level since the producer
or farmer must produce the type of product that
the market and the consumer needs, in quanti-
ties that can be absorbed, at the right time,
at the right place, and at reasonable prices,
At the same time agricultural commodities
must be graded, stored, transported and dis-
tributed efficiently—with emphasis on quality,
rapidity and cost contrel. Every effort must
be made to ensure that the essential raw materials
for crop and animal production are readily
available in reasonable quantities, in satisfac.
tory quality and at economic prices. Such

‘Fo}mer T)irector of Agricultural
Institute, Dacca, East Pakistan.
**Head of the Division for Technical Action, Directorate

of Agriculture and Food, QECD

Extension Training

The fact that
tries {s the first step in the development take-

hors have developed this thesis in the article

materials include improved seeds and livestock
for breeding, fertilizers, pesticides and herbi-
cides, veterinary medicines, etc. In addition
there must be adequate, up-to-date services for
Agricultural Research, Agricultural Education,
Agricultural Extension, Animal and Plant
Disease Prevention and Control, Quality Stan-
dards and Control, etc,

It became very evident to the mission that
those responsible for agricultural development
must bear in mind this total summary picture
much more, in order to keep the different facets
of the task in perspective and to ensure a much
greater coordination of the total effort.

Concept of Productivity in Agriculture

It is hardly necessary here to draw attention
to the fact that the term ‘productivity’ is fre-
quently used very loosely.  Even when it re-
fers to industry per se, many people interpret
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it as the efficient use of the labour factor chiefly.
In agriculture, “productivity” may be defined
as the optimum economic increase in the
input/output ratio involving the major factors
of land, labour, capital and management.
Also to be taken into account are the effects
of climate, farm structure, consumption inelasti-
city, the length of the production process, and
the unforeseeable influence of unusual weather
conditions or other natural phenomena.

The following short list of problems is not
intended to be in any way complete, nor does
the order of listing imply priority. They fall
into two parts:

A. problems which are not the direct
concern of those responsible for agri-
cultural development,

B. problems which are properly the res-
ponsibility of those concerned  with
agricultural development (ie. Minis-
tries for Agriculture and Food and
through them other organisations and
institutions).

Among the obstacles which fall under A,
reference will be made here only to three of the
most pressing. These, however, need priority
attention which involves the preparation of
practical short-and-longer term dynamic action
programmes. They are:

(a) the reduction of illiteracy among farm
and rural people. Insome APO member
countries {e.g., Japan and Taiwan) very
considerable progress has been made in
primary education and illiteracy has
been reduced to approx. 59%. The
situation in many other APO member-
countries is, however, very different—
in many cases 80%—-90%; of the farm
and rural population are illiterate.
Those responsible for agricultural deve-
lopment, and indeed organizations such
as APO, which wish to contribute to
the effort, will need to exert all the
influence they can to impress uUpon
governments and on the authorities res-
ponsible for the development of human

resources (e.g. primary and secondary
and adult education), the need for acce-
lerated programmes which will provide
adequate facilities and teachers. Primary
education should not only be compuisory
under law, but the law should gradually
be enforced more strictly than at present.

{b) A seccond major obstacle which falls
under (A) is the improvement of infra-
structure in rural areas, especially com-
munications, i.e. improved networks of
roads, railways, shipping, motor trans-
port, bridges, etc. Those responsible
for agricultural development, and also
those who wish to help such as APO,
must exert every influence on govern-
ments and on the national and local
authorities responsible for commu-
nications, to proceed with crash-pro-
grammes to improve the present posi-
tion. This has been dore in some
countries (e.g. Japan and Taiwan). Timely
reviews of progress on which those
concerned with, or interested in agri-
cultural development are represented,
help very greatly in keeping the subject
under public review.

(¢) A third problem which fal's into this
category is the provision of normal
social amenities in rural areas, e.g. health
services, water supply, samitation, etc.

There again, as in the case of the three
areas already mentioned, APO, through its
National Productivity Organisations, should
make its contribution. This might be done
by sponsoring national and international meet-
ings of those responsible for community deve-
lopment and helping in the planning and carry-
ing out of suitable “case studies.”

Problems falling into category (B) include :

1. The need for promotion of better farm
practices  for crop and  animal  production.
Here the keys to progress are !

(i) The development and improvement of
adequate FExtension Services (including

higher pre-service qualifications, induc-
tion, and in-service training).
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(1) The need for improved inputs—of high
quality and of adequate quantity—at the
time required. Such inputs include :
improved seed and better varicties with
adequate supplies of fertilizers, pesti-
cides, herbicides ; improved animal
breeding and adequate supplies of
veterinary medicines etc.

2. Improved services Sor agricultural  edu-
cation, ie. vocational training for the sons of
farmers and farm workers : adequate training
facilities for ‘technicians’ for the agro-industries
and as assistants to university-trained personnel:
and satisfactory theoretical and practical training
at the university for those taking a degree (or
post-graduate  degree)—personnel who  will
form the backbone of executives in the orga-
nisations concerned with the agricultural plan-
ning and the execution of programmes for
agriculture and agro-industries,

3. Improved farmer leadership and team work
through agricuitural cooperatives, agricultural
associations—and directed towards all aspects
of better production, marketing and also credit
facilities.

4. Improved hand- and animal-drawn tools,
as well as suitable farm machinery (with emphasis
on the multipurpose machine for the small
holding and its economic use) ; and machinery
for the assembly and grading of agricuitural
commodities,

5. Improved marketing including assembly,
grading. quality control, transport, storage and
distribution.

6. The development of the agro-industry com-
Dplex.

7. Improved facilities for agricultural credit
{to farmers and agro-industries).

8. Better water control including irrigation
and drainage ; and also improved farm structure
and tenure.

9. There is a need in some countries Jor an
overhaul and simplification of the authority
(organisation and institutions) dealing with agri-
cultural development. The question of satis-
factory coordination among the complementary
branches also arises, so as to enable rapid and
integrated action to be taken. The situation
on this subfect, in some countries, is at present
very confused, responsibility is dispersed, and as
a result action is slow, un-coordinated and
ineffective.

10. Suitable machinery for price stabilisation 5
price and income policies for better utilisation
of labour during peak and slack seasons; and
the establishment of coordination and coopera-
fion between those responsible for preparing
the national plans and programmes, including
the agricultural part of such programmes and
those respomsible for the execution of the
programmes and for the development of agri-
culture in general. @ @ @

Manageméil;;b? MahiBulation ?

Do we live in an age of manhagement,

or of manipulation ? That was the

basic issue at a recent symposium, “The Manipulation of Man’, held at the Gott.
lieb Duttweiller Institute for Economic and Social Studies.
Most of the participants agreed that manipulation was on the increase in

modern society. They
this, and that they resented it.

What can business do to meet th

were also sure that people were increasingly aware of

is challenge? Here are three pointers :

. Business will have to respond to people’s new expectations, or be

run over by them.

2. Much of the pressure for the change will come from the new generation

of younger managers.

A new business ethic will emerge.
that business exists to provide meaningful
provide a product, a service or a profit.

This will be based on the concept
work for people, as much as to
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In order to hasten the pace of economic growth in developing couniries, special attention

has to be devoted to the acceleration of the tempo of agricultural development.
that this can be achieved more efficiently by transformation of

This process of transforming traditional agriculture is
the adoption of modern technology.

agreement among economists
their hitherto traditional agriculture.}
characterised by special emphasis on

There is wide

Since the process of adoption of modern inputs is itsell dependent upon relative profitability,
it scems imperative to examine whether technological change is really a contributory factor in

raising the productivity and income potential of agriculture.
test the hypothesis that profitability of using improved farm i

(which is the staple food as also

compared to that of the farmers using only conventional inputs.

The present study

is designed to
nputs for the cultivation of paddy

the most predominant crop in South Gujarat) is greater

The data collected by Cost

Accounting Method in respect of 130 paddy-growers® in the 1.A.D.P. region of Surat and Bulsar

districts form the basis of this study.
agricultural year 1967-68.

THE objectives sought to be studied in the
paragraphs that follow are :
(i) to ascertain the factors affecting the

adoption of modern inputs,

(ii) to study the extent of adoption, including
the actual rates of application of impor-
tant improved inputs, and

(iii) to examine the relative profitability of
adopter-farmers versus non-adopters.

The selected 130 paddy-growers who consti-
tuted 88 per cent of the total sample cultivators

*Planning and Research Officer, Gujarat State Coope-
rative Bank, Ahmedabad.

**#5enior Research Assistant, Farm
Centre, Vallabh Vidyanagar, Gujarat,

1. Note: References appear at the end of the article.

Management

The relevant

data used in this paper relate to the

had devoted 159.34 hectares of their lands to
paddy; this was 20.07 per cent of the gross
cropped area. Defining an adopter as ‘one
using any one or more improved inputs irres-
pective of the quantity of input applied’, it was
found that nearly four-fifths of the paddy
farmers (103 or 79.23 per cent) were adopters;
they operated 83.02 per cent of the total paddy
lands (see Table 1). We will revert to the
rest of the details later.

TABLE 1
Farms and Arca Under Adoption

1. Number of paddy-growers 130
2. Paddy area (hcctares) 159.34
i,  Number of adopters 103
4. Percentage of (3) to (1) 79.23
5 Area under adoption {hectares} 132.29
6. Percentage of (5) to (2) 831.02
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Improved Inputs : Motivational Factors

Although conceivable variables tending to
influence the farmer's decisions regarding the
adoption of new inputs and practices are varied
and many, it is widely believed that more
perceptible impact is made by economic factors
like profitability, tumely and sufficient avail-
ability of these inputs, size of land holding
and social factors like caste and literacy. As
far as the study-sample is concerned, an out-
standing majority (96,9 per cent) of the farmers
reported that their decision to use improved
seeds, chemical fertilisers, etc., was based on
the relatively larger income potential of these
inputs. Contrary to the finding of quite a few
studies, there appeared to be no association
between farm size and adoption of new inputs
on the sample holdings. Since the statistical
analysis® revealed that adoption of new inputs
was not associated with the size of holding,
inter-size variations in the farm efficiency due
to adoption of these inputs are ignored in this
paper.

Among the social variables responsible for
minimising resistance to technological innova-
tions in the field of agriculture, literacy status
and caste group are probably important, The
available data on the selected farmers revealed
that the tendency to adopt improved inputs
was keener among literates than illiterates,t
while no significant association emerged between
the caste group to which the farmer belonged
and the adontion of improved inputs—either
singly or in combination. [t was noticed that
63 fertiliser-adopter farmers had higher average
family literacy index {2.89) than 67 non-users
(their average family literacy index was 1.93),
Furthermore. this diflerence was found to be
statistically significant.s Also, the average liter-
acy was significantiy higher among 22 paddy
growers (the average family literacy ~index
being 3.43) who had adopted the combination
of three important inputs (viz. improved seeds,
fertilisers and irrigation) whereas the index
for the group of non-users of ‘package’ (108
in number) was 2.17.

Improved Inputs : Use-Levels

Although the ‘full package’ which is the

pivot of the LA.D. Programme is supposed
to contain in it several modern factors of pro-
duction as well as improved techniques of
farming, experience gained in most of the
LAD.P. regions has made it abundantly clear
that chemical fertilisers, improved seeds (now
high-yielding varieties of seeds also}, irrigation,
plant protection inputs and manures and im-
proved farm machinery and implements are
the most important. in the LA.D.P. region
under consideration, however, relatively more
widespread adoption and use seem to have
been made of improved seeds (not high-yielding
sceds as yets), fertilisers and irrigation water,

In Table 11, therefore, are set oyt the details
of farms and area under the use of each of
these three inputs, singly, as well as under their
different combinations. Out of 130 paddy
growers and 159.34 hectares of paddy area,
78.46 per cent growers and 66.89 per cent
cropped arca were covered by the complemented

or uncomplemented use of one of these three
inputs,

A few highlights emerging from an analysis
of these data are : (i) 36 per cent farmers did
not as yet appreciate the favourable effects of a
complementary use of improved inputs on
productivity; the proportion of area thys culti-
vated was 30 per cent of the cropped area; (ii) a
large proportion of farmers had started using
chemical fertilisers but they seemed to apply
these (the most notable among them being
ammonium sulphate, urea and  super
phosphate) on only some portion of thejr paddy
area; (iii) 16 per cent farmers using Z-3] seeds
of paddy which is the most popular improved
variety of paddy in this region also fertilised
their fields, though the complementarity of

fertiliser and irrigation did not appear to be duly
recognised,

It is common knowledge that the application
of these inputs in optimum rates rather than
mere coverage of area is of greater significance
from the productivity standpoint. The detajls
about the actual rates of application of im-
proved seeds as well as nitrogenous and phos-
phatic fertitisers Per cropped and per caverad
hectare vis-g-vis the respective recommended
rates of application are provided in Table IiJ,
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TABLE II

Coverage Under Specific Input(s)

Improved Input(s) No. Covered area (hect.) Cropped area (hect.)
1 2 3 4

Improved seeds 31 2541 38.44

(23.85) (15.95) (24.12)

Chemical {ertilisers 15 6.33 8.22

(11.54) {3.97}) t5.16)

Irrigation 1 0.04 0.12

(0.77) (0.03) (0.08)

Improved seeds—+ 21 27.28 29.¢8

chemical fertilisers (16.15} (17.12) {18.63)

Improved sceds—+ 7 8.63 11.29

Irrigation (5.38) (5.42) (7.69)

Chemica! fertilisers— 5 2.49 2.79

jrrigation (3.85) (1.56) (1.73)

Improved seeds-- 22 36.40 39.5¢

chemical fertilisers- 116.92) (22.84) 124.79)
irrigation

TOTAL 102 106,38 1360.04

(78.460) (66.89) (81.61)

(Figures in parenthesis are percentages 10 the total farms and area under paddy)

TABLE HI
Rates of Application of Improved Seeds and Fertilisers

Improved inputs

Improved seceds (Z—31)

Nitrogenous fertiliser

Phosphatic fertiliser

per covered
hectare (kgs)

per cropped o to recommended

hectare (kgs) rate
3 4

12,77 4148 (&

7297 (b}

14.26 7893 )

3168 (b

1.05 461 (a)

0.05 (b)

(a)

Based on

‘covered area’.

(by Based on ‘cropped area’
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It was found that the average rute of appli-
cation of nitrogenous fertilisers was 14.26 Kgs.
Un terms of N) per cropped  hectare and

33.37 Kgs. per covered hectare; while that of

phosphatic fertilisers was only 1.03 Kgs. (in
terms of P:O;) per cropped hectare and
12.37 Kgs. per covered hectare.
the popular improved variety, viz.,, Z-31 was
ol the order of 12.77 Kgs. and 24.76 Kgs. per
cropped and covered hectare respectively.  As
compured with the rates of application of these
mputs recommended by the 1.A.D.P, authorities,

1t was found that there was over-utilisation of

improved sceds and under-utilisation of chemical
tertilisers, both N and PO, in paddy cultivation.
On the basis of covered acreage, the actual
rate of application of improved seeds was
4l per cent higher than the recommended rate,
while that of nitrogenous fertilisers and phos-
phatic fertilisers wus lower by 21 per cent and
4> per cent respectively than their respective
recommended dose. The position was much
wors¢, taking the entite cropped arex under
consideration; ine shortialls were aggravated
o 47 per cent and 35 per cent in respect of the
supply of N and P nutrients. It may be ingi-
dentally noted, however, that the application
of the nitrogerous fertilisers in terms of N
(33.37 Kgs./hect.) was higher as comparad
to 23.50 Kgs. per heclare as observed by the
Expert Committee in their Second Assessment
and Evaluation Report.»

Improved Inputs : Profitability

This study, it may be recapitulated, is
designed with the principal objective of ascer-
taining whether adopters of mmproved inputs,
in fact, derived comparatively higher yields and
incomes than non-adopters. Such « study
inte the relative profitability ot adopters of
technological change versus non-adopters is
particularly important because, as Schultz has
observed “,..the rate of acceptance of a new
agricultural factor by farmers in a poor com-
munity is best explained by the profitability
of adopting and using the factor.”® Several
empirical investigations conducted by Indian
researchers have also yielded the conclusion
that *'....farmers adopt technological change

Seed-use of

it marginal returns are high."10  Besides, as
noted earlier, most of the farmers selected
for the present study too were found to have
been motivated by profitability consideration
in adopting new inputs.

Keeping in view the complications arising
mdinly out of the fact of inier-action effect of
different new inputs and practices as well as its
mmeasurability it is considered that the profit-
ability study should be confined to the impact
of selected inputs, As observed earlier, hyik
of the increase in productivity is atiributable
m actual practice to the use of improved seeds,
chemical  fertilisers and itrigation, In  the
following paragraphs. theretore, for studying
the relative profitabilitv. we have analvsed
data relating to (i adopters of improved seeds
aone (i} adopters of fertiliser dlone  and
(i) adopters of a combination of these two
iaputs plus irrigation,

Judged by u few selected efliciency indicators,
there s primg Jacie evidence of 1he economic
superiority of adoption and usa of cach of
the above individual inputs. viz., improved
seeds and fertilisers singly as well us a combina-
ftion of these inputs and irrigation.  The latter
{package) was tound 1o be distinetly superior;
those who were cultivating padds using these
three factor-inputs had received. as ligh an
average vield as 2515 Kgs. per hectare which
was three times the average yield for the group
of non-adopters (831 Kegs. per hecture).

The difference in net profit per hectare was
very substantial: Table IV shows that furmers
adopting this ‘package’ had netted an amount
of Rs. 600 per hectare which was seven times
that earned by the flon-users (Rs. 85 per hectare).
The per hectare farm business income as well as
net mcome clearly increased with the adoption
of improved seeds, fertiliser and the ‘package’
of the three inputs. The variance ratio test
was applied to test the significance of these
differences.!  Since farmers as rational entre-
prencurs are generally interested in earning
a comfortable margin over their variable costs
(included in Cost A, of Farm Management
Studies). the farm business income seemed to
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TABLE 1V
Selected Indicators of Efficiency on Adopter and Non-Adepter Farms

: Yield/Hect.

:CostA /Heet.:Cost C/Hect.:

Farm Business :  Net Income/

Category of Farmers (Kgs.) : Income/Hect. Hect. (Rs.)
1 (Rs) (Ks.) (Rs.)
N TS TP - S SO YR O S
1. MNon-adopters §30.56 175.9¢ 458.87 368.19 85.22
2. Users of improved
seeds only 993.69 238.80 566,81 616,85 258.84
3., Users of fertiliser
only 1886.57 420.44 670.43 1042.00 792.01
4. Users of improved
seeds+ fertilisers
—+irrigation 2514.96 978.50 1494.47 115.77 £69.80
be a more realistic indicator of farm efficiency. changes. A really striking observation emer-

In case of ‘packaged” adopters, this was three
times the amount earned by non-adopters,
the respective figures being Rs. 1116 and Rs. 368
per hectare. The former had obviously spent
more on purchasing the expensive inputs of
improved seeds and fertiliser and on payment
of irrigation charges; they had, in addition,
to incur more expenditure on employment of
additional human and animal labour as also
motive power for irrigation machinery. The
differential between total cost of cuitivation
(Cost C) and variable cost (Cost As) was,
however, relatively more for the group of non-
adopters because they being identified as poor
and small farmers operated their holdings mostly
with their own family Jabour. In short, the
users of ‘package’ were relatively high-cost
farmers but had received comparatively much
higher yields so that even their farm business
income was considerably larger than that of the
non-users.

Conclusion

The foregoing review based on an analysis
of the relevant data pertaining to the economics
of paddy cultivation of 130 paddy-growers in
the I.A.D.P. region of Surat and Bulsar districts
in Gujarat State lends adequate support to the
hypothesis of increasing profitability of agri-
culture due to the introduction of technological

ging {rom the present study is, however, concern-
ing the relatively greater effectiveness of a
combination of modern inputs rather than
their iselated application. What is distressing
is the ignorance or indifference of farmers
towards the crucial fact of the interaction effects
of different innovations. This, despite several
vears of operation of the Package Programme
which had, as one of its main aims. motivating
farmers in the adoption and proper use of
new inputs and practices ! It was noticad that
the sample farmers exceeded the recommended
seed-rates and applied both N and P fertilisers
at 21 per cent and 45 per cent less than the
recommended doses. The study, therefore
suggests an urgent need for all-out efforts to
dvnamise extension activities. Besides the
Government extension agents. in private sector
too, agencies like the manufacturers of chemical
fertilisers or pesticides as well as progressive
farmers producing exotic or hybrid varieties
of seeds can undertake this responsibility.
In view of the relatively higher profitability of
fertiliser use, one is inclined to feel that a
certain reduction in the prices of ferhlisers
brought iabout by appropriate measures, e.g.,
reducing the production costs or subsidising
their sale. will be instrumental in prompting
larger number of farmers to use fertilisers as
also to apply them in optimum doses.

»
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A disturbing feature unleashed by the sample
data is the non-adoption as vet of any high-
vielding variety of paddy. If,in an area chosen
for intensive development for nearly a decade,
no high-yielding variety has been introduced
for its most important crop viz., paddy, legiti-
mate doubts arise about the future of the New

?]gricultural Strategy adopted in the Fourth
an.
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Randolph ChurchilP’s Breakfast

“...Weekending with him, | began to eat breakfasts for the first time
since Twasa boy. And what breakfasts—buttered kippers, rashers of bacon
like the ears of a giant, kidneys that must have come from the entrails of mam-

moths, haddock kedegree,

liver steaks, poached eggs, volumes of toast...lt was

with him that | learned to accept oysters, caviar, asparagus, artichokes, mounds

of strawberries and cream,

as normal ingredients of the ordinary man’s diet.

Champagne, almost invariably Pol Roger, was not regarded as booze but more
like a superior mineral to be broached when the pause between drinks became

too long.

I took over his habit of the |

arge whisky, dangercusly diluted with

water in a tall tumbler so that it seeped quicker into the bloodstream

—Alan Brien in the New Statesman



Japanese Agriculture

K Bieda*

The author, a distinguished academician, has writien a coniprehensive
Structure and Operation of the Japanese Economy.

volume on The
fie has, at our reguest, furnished us an

advance copy of the Chapter on Jupanese Auriculture for publication in the Special lIssue on the

APY. We are grateful to the author for the privilese of publi-hing,
exhaustive survey of the various aspeeis of Japanese Agriculfure,

reforms. in which we are naturally interested.

1~cp the Meiii  Restoration (1868). Japan
has  hed  two major tand  reforms.
One was at the time of the Restoration
when the feada!l lund rights were abolisael
against Government cumpensation in the Torm
of bonds. At that time the de facto owners
of the land became owners de jure, that s
obtained the right to lease or to sell land.  Their
feudal dues were replaced by a land tax which
amounted to 3 per cent of the Govermment
assessment of the value of land. The de facio
tenants of the “Tekugawn® period dud not.
however. obtain any increased rights 1o their
land. Later when the Civil Code was passed.
tenants lost meny rights which they customarily
had held—tor example. the right to perpetual
tenaucy—and in general they lost their former
security of tenure.

The fact of landlords having obtained a
legal right to terminate any tenancy together
with the growing pressure of population on
scarce land—at the time almost the only mauns
of obtaining u livelihood—enabled the land
owners to cha-ge exhorbitant reats. and the
average rent came 1o be more than half of the
annual crop. Under those conditions it did
not pay the larger land owners to cultivate their

* The author is working at the University of
Queensland. He desires to acknowledge the valuable
comments on an earijer draft of this artcle by Kenzo

Hemmi, Professor of Agriculiural Economius,
University of Tokyo.

in advance. what is a most
particularly the maijor land

land themselves or with hired labour. More
could be ootained from leasing tha land to an
gager tenant who did not have 1o be supsrvised.
As o result large farms never developed in Japan.
and tenaney became more common than it
had been, 1t inereased from 30 percent of farmed
land wt the time of the Restoration to 43.5 per
cent in 1914.%

It is uueresting that after the Meiji Resto-
ration the government did try to establish large
farms, in the new areas opened up in Hokkaido
and in the recliimed lands in the rest of Japan,
but the ‘aree fwms did not survive. The
stuple crop. rice, and its method of growing,
ogether with the lack of suitable machinery at
the time. made large-scale farming difcult.
The high rents obtainable from numerous land-
less neasants were more attractive. Tt is only
now when a variety of agricultural machines
have been develeped that rechnological condi-
tions for large-scale furming have developed.
The econoniic condition for large-scale mecha-
nical furming, that is  high wages. has also
come now. Bul social and legal obstacles to
furm amalgamation persist.

How rare a large farm in Japan was is
revealed by the fact that when the Second l.and

+(Ogura, Takekasu, “Recent Agrarian Problems in
Japan’, The Develuping Econamies, Yol. 1V No. 2, June
| 966,
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Reform*(1947-1950) abolished leased holdings
roughly about 1 hectare, and owner-cultivated
holdings roughly over 3 hectares. the fand com-
pulsorily purchased from the land owners leasing
the land amounted to over 2 million hectares. but
from land owners cuitivating the land only 26
thousand hectares was taken.** (1 hectare=2.47
acres)

It is now known among economists that
land tenancy. especially one without security
of tenure is highly unfavourable for agricultural
productivity. The insecure tenant has no in-
centive to improve the fand by applying manure
or fertilizers. or by any capital works that would
give long-term vields. The landlord. who
is liable to become an absentee landlord, loses
contact with the farm and farming technology,
so that he is unaware of the possibilities of
improving the land. In addition. he is not as
well-placed to carry out land nmprovements
as the cultivator with permanent tenure be-
cause land improvements have until quite re-
cently been highly labour-intensive. The well-
mottvated cultivator with security of tenure can
devote his slack periods to improvement of
the land, while it would be impracticable for
the Jandlord to mobilise that spare time of the
Insecure tenant,

[t could be concluded that the First Land
Reform in Japan was not verv favourable for
agricultural productivity. in so far as it increased
directly. or indirectly the area of tenanted land.
and reduced the security of tenure for the tenants.
However. it s almost certain that Japanese
agriculture was set up on an upward path of
experimentation and improvement among pea-
sants already under the Tokugawa Shogunate,
Obviously. the Japanese peasants of that period
experimenting with various seeds of rice, cross-
fertilising various kinds of seeds. stealthily
importing”  different rice seeds from other
hans against legal prohibitions. were very un-

*It should be noted that by the term the Second Land
Reform we refer to the second land reform that was
actually carried out, accerding to the legislation of
1946. Some writers may refer by thar name to another
earlier Law passed by the Diet in 1945, which was, Faw
ever, rejected by the occupation authorities as inadequate.

**Ogura, Takekazu, op, cif,

usual peasants. One of the factors encoura-
ging this very modern approach may have been
that under the feudal system of the Tokugawa
period the cultivator of land had an obligation
to deliver to the feudal lord a fixed annual pay-
ment in rice. This meant that the individual
peasant farmer had a very strong incentive to
improve the land yield as all of the increase
went to him. What were the other factors
making for this extraordinarily progressive bent
of the Japanese peasants mav be very difficult
to discover. It is plausible that these progres-
sive attitudes were carried over into the post-
Restoration age, and even accentuated although
some of the features of the First Land Reform
were not favourable to farm improvement. At
any rate, Japanese agriculture in the last 100
years provided the base for general economic
development.

THE SECOND LAND REFORM

Since the Meiji Restoration until the end of
the iast War the active agricultural population
of Japan wus more or less constant at over 14
million.  After the end of World War It,
about 9 million people moved into the villages,
consisting of repatriates from the former
Japanese colonies, demobilised soldiers, and city
workers who lost their jobs in the destroyed
industries.  As a result of this influx. the active
agricultural population rose to an all-time
record of 16.6 million. This swollen agricultural
population could be given a livelihood in the
vitlages only with extreme difficulty. Viewed
from the point of the time it wus foreboding
grave political troubles. Even before the War
the countryside had some connections to left-
wing parties and after the War there was fer-
ment in the villages.

In this situation the Occupation Authorities
mcluded land reform as one of the measures
for democrartisation of the country, such as the
dissolution of the :aibatsu, anti-monopoly
tegislation and new labour code. The land
reform had the purposes of assisting the absorp-
tion of numerous landless people in the country-
side and assisting development of agriculture.
Development of agriculture was at the time
particularly important if the country was to



56 K BIEDA

regain economic self-support, especially under
the circumstances where heavy industry was to
be banned, and in any case when food was
desperately short. It was also expected that the
land reform would prevent the development of
political unrest such as there was in China.

It is doubtful whether an independent Japa-
nese Government, even  a democratic one,
would have, or could have carried out so
thorough-going a reform as, in fact. was carried
out. Indced, the Japanese government. in-
structed by the Supreme Command of the Al-
lied Powers to prepare a plan for the Jund re-
form, at first proposed something quite mild,
and it was at the firm insistence of the occupa-
tion authorities that the radical reform was
put through the Diet in 1946. This Second
Land Reform virtually wiped out land tenancy,
by making the vast majority of lenants, owners
of the leased land.  The fand reform was enacted
by the Revised Farm Land Adjustment Law.
and the Owner-Farmer Establishment Law of
1946. The land reform had three main features:

(i) compulsory purchase by government
of some lands and re-sale to peasants,

(i) establishement of limits on the future
acquisition of land by farmers,

(iii} fixing rents on the remaining tenanted
land at extremely low levels, and giving
the tenants a virtually absolute security
of tenure.

The conditions for expropriation were:

(a) In the case of leased land owned by
absentee landlords (e the landlords
not living in the village where the land
was situated in a specified period before
the bill was introduced). ali such land
was to be compulsorily purchased,
irrespective of size of helding.

(b) In the case of leased land, whose owner
lived in the same village. all crop land
above a maximum limit fixed by the Law
separatcly for each prefecture was to
be expropriated. This maximum limit
was the highest for Hokkaido. ie. 4
hectares. the next highest was for Aomori

Prefecture, 1.5 hectares. and the lowest
wasforHiroshima Prefecture 0.5 hectares.
The Law, however, provided that the ave-
rage of the maximum limits of all prefec-
tures was to be not higher than |
hectare).

(c) In the case of the land cultivated by the
owner himself the Law again fixed
(somewhat more generous) limits for
each prefecture separately. The highest
maximum limit was for Acmori Pre-
facture at 4.5 hectares, the lowest at 1'6
hectates for Hiroshima Prefecture, while
the limit for Hokkaido was 12 hectares.
The prefectural governor had the power
to establish different regional limits
within his prefecture, provided that on
average the maximum limit for the
prefecture was not exceeded. For the
whole of Japan except Hokkaido the
pretectural limits average was not to
exceed 3 hectares in this case.

(d}

For pusture land used by the owner, the
limit was set at 5 hectares.

In practice, however, it was mainly the
tenanted land that became subject to expro-
priation, because large farms (even by the
Japanese land reform definition) were extremely
scarce. The government, nominally speaking,
did not confiscate the land, but purchased it at
a price worked out on the basis of the price of
rice and production costs in 1945 when the land
reform plan was being drafted, but the actual
land reform was carried out in the period 1947-
1950. In 1945 the price of rice {cne of the
most important determinants of compensation)
was 150 Yen per 150 Kg., but owing to
a very rapid inflation in the period cf the fol-
lowing four years it rose 41 times to be over
6,200 Yen in 1950. As a result, the compensa-
tion became purely nominal and the land was
in effect confiscated. Professor Ouchi estimated
that by 1950 the government price for average
paddy land would purchase only 5 per cent of
the land’s annual yield.*

“Ouchi?l's;utomu. “The Japanese Land Reform: Its

Efficiency and Limitations”, The Developing Economies,
Vol. IV, No. 2, June 1966.



JAPANESE AGRICULTURE 57

Having taken over the land, the government
then re-sold it to the tenants at the same price
but on easy terms, on credit for long periods
of time. Thus the tenants received the land
virtually free of charge. This feature of the
land reform was very important from several
points of view, even more important than the
large area of the land involved.

This compulsory redistribution of fand in-
volved certainly more than 1/3rd of the total far-
ming land of Japan, though it is difficult to
find an exact fraction. because the official esti-
mate of the roral farming land in 1945 is highly
doubtful.

It has to be assumed that when the land re-
form started. the total farming land of Japan
was about 6 millior hectures. In the course of the
whole land reform, the government compul-
sority purchased:

{a) 1.968.000 hecctares of cuitivated land

{b} 394.000 hectares of pasture land
{c) 1.272.000 hectarcs of uncultivated land.®

Thisaddsup to 3,634,000 hectares, taken cver
by the government. However, the government
did not selt all that land to the tenant farmers.
It kept some and sold some for housing
purposes. Of the cultivated land, by 1950,
the government re-sald to tenant farmers
1.938,000 ha. and of thepasture and uncultivated
land only 789.000 ha. which adds up to 2,727,000
ha. The government spent on the acquisition
of the land:

(a) in cash—2.944 million Yen.
(b) in securities—9,062 million Yen.

The government receined a total contract sum
of 8905 million Yen~ from the new owners.
but virtually all of this was long-term credit.

The land reform in its direct cfiects reduced
the tenancy rate to 10 per cent by 1950, from 46

*Arizawa, H and Inaba, M., Op. Ci., p. 126.
+ fhid.

per cent in 1945, Tndiractly, there have been
induced additional falls in the tenancy rate be-
cause the tenant’s position ris a vis the landlord
was strengthened by land reform legislation so
as to give the landlord anincentive to convert
an existing tenancy into a sale, and to aveid
all new ieasing of land. The land reform gave
the tenant a virtually absolute security of tenure,
and reduced the rent drastically, while also
converting it from payment in rice into money
payments. In spite of two subsequent upward
adjustments, the fixed rent is nowadays almost
completely nominal, und since the land owner
has to pay the real estate tax, which often
exceceds the rent, it would often happen that
holding on to the land would be a liability
for the owner. As a result of these changes
and in view of persisting inflation, actual or
potential leasing of land has often been conver-
ted into sales. and Professor Quchit estimated
that by 1966 the tenancy rate by area of farming
land fell to under § per cent. Thus the land
tenancy system with all its social, and above
all economic evils, was abolished.

From a mora! point of view the land re-
form had the weakness that it picked on, and in
effect. drasticallv taxed a single group of asset
holders., that is the owners of farming land, while
exempting  from levies other asset holders,
such as owners of forest lands, valuable city
land, and owners of commercial and industrial
capital. The number of land owners who lost
thoir land was 1.8 million, and on average they
lost 1.1 ha each of cultivated land. The num-
her of farmers who bought the land under the
swcheme was about 4.3 million, i.e. over 70 per
cent of farm households in Japan.** These num-
bers explain in part the political attractions of
the step.

The fand owners were in some c¢ases com-
n.etely ruined. but probably in the majority of
cases were merely severely impoverished.  Asa
class they had better education than the general

TOp. cit.

**Farming Japan, November 1967, Overseas Technical
Cooperation Agency, Niben Norin Kikaku Kyokai,
Tokyo, Japan.
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public so that they could obtain positions
in various agricultura! institutions and govern-
ment, especially local government. Some of
them had also other means of support, such as
forest land (generally exempted from the land
reform), ot the land that they farmed themselves.
The land owners did sue the government for
“infringement of their constitutional rights”
but their action was rejected by the Supreme
Court. Then after Japan obtained indepen-
dence the former owners of land started a poli-
tical movement with the objective of inducing
the government to grant them compensation
for their losses. Finally, in 1965 the government
decided to give them a partial compensation
which was officially called “‘reward for coopera-
tion in the land reform.” The motive for gran-
ting this compensation was, of course, purely
political. The government believed that the
land owners who lost their land still had a good
deal of political influence in the villages, apart
from their own votes.

The economic effects of the land reform
were even greater, and for the needs of the
country they were all desirable. They were:

(a) the vast numbers of people who flocked
into the villages after the War ended
were assisted in finding employment.

(b} the domestic food output was increased
and thereby the pressure on the balance
of payments was reduced.

(c) the virtual abolition of the tenancy
system gave the cultivators greater
incentive to improve land and agri-
cultural facilities.

(d) the substantial redistribution of incomes
in the villages reduced social class
stratification but aboveall it provided
the cultivating farmer with the means to
improve farming.

The Japanese cultivators applied most
of the income increase to farm investment,
the purchase of improved varietics of seed,
greater use of fertilisers, pesticides, mechanisa-
tion, new and wide use of vinyl plastics to pro-
tect early planted rice seedlings, which allows

double cropping of land, or rice growing in cold
areas with a short growing season, and the wide-
spread use of these plastics in hothouses for
growing vegetables.

NEED FOR THE THIRD LAND REFORM

The final result of these factors has been a
great increase in agricultural output in spite
of the rapidly declining labour force in agri-
culture since 1953. Paradoxically. however,
almost every aspect of this great ecoromic suc-
cess of the land reform has by now, in the
quite different economic circumstances of the
country, turned into a disability, The land
reform aiming at and insisting on owner-far-
ming. and attempting to give employment on
land to as many people as possible was highly
desirable in the early post-war period when
alternative employment was not available,
but now with extreme shortage of labour in the
whole economy and much higber returns to
labour in manufacturing industry, the excessive
absorption of labour in agriculture has become
uneconomic. It is reasonable to think that if
the tenants had not become owners of land
they would have now been leaving the land
more rapidly. The rigid maximum limits on
the agricultural land holdings, justifiable in the
desperate immediate post-war years, perpetuate
the minute uneconomic farms. In spite of the
remarkable Japanese industriousness and in-
genuity how could they have their farming on
an economic basis when their average farm
is still about 2.47 acres and the legal raaximum
limit varies between 0.5 and 4.5 ha?

The spectacular growth of productivity in
manufacturing has created a wide disparity
between incomes gained from agriculture and
manufacturing. This disparity is not due to any
neglect on the part of the Japanese farmers.
In any other country such increasesof productivi-
ty as have been reached by the Japanese farmers,
3-4 per cent p.a., would have been hailed as
a great success, but in Japan, where ‘ncreases
in productivity in manufacturing often exceeded
15 per cent p.a., the trend represents a serious
drag on the whole economy. especially as a
general shortage of labour has developed. Even
the substantial increases in farm productivity,
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inadequate in one sense, yet so welcome in
aiding the economy in the difficult fifties and
much of the sixties, have become a burden for
the economy towards the end of the sixties.
Suddenly Japan has found itself with a vast
surplus of rice. which is promising to grow
very rapidly into unmanageable proportions,
and which is already a very heavy burden.

It is clear that the Japanese agriculture is
in need of fundamental changes. What the
Japanese economy now needs is a faster
outflow of labour from agriculture to other
sectors, and at the same time an amalga-
mation of the tiny farms into much larger farms
that would be economically viable in an copen
competition with farmers in any country, without
the present massive and involuntary assistance
by the Japanese taxpayer and the consumer.
Even in the present legal, social and institutional
set up, a rapid outflow of labour force into
manufacturing, although not rapid enough, is
taking place. However, paradoxically enough,
this does not lead to any significant decrease
in the number of farms, and any significant
increase in the average size of the farms. What
happens is that the best and the most enterpris-
ing elements quit farming and leave the family
farms to women and old folk. In other words
the institution of part-time farm households
and even part-time farmers is about to become
the typical farming unit. This development
would undermine the growth of productivity
in agriculture and make it an even bigger burden
for the nation than it already is. Briefly, Japan
is now—only twenty years after the Second
land Reform—in great need for a Third Land
Reform, a larger and more thoroughgoing one
than the previous two. The Japanese Govern-
ment is not unaware of the need and is not
short of plans, but the political difficulties on
the way to this change are enormous.

The government has taken severalsteps to
improve the structure of farming, apart from
training farmers, extension work and financial
assistance. In 1961 an amended Basic Agri-
cultural Law was passed to relax the legal re-
strictions on the maximum area of land worked
by a farming unit, with the objective of making

possible an increase in the size of the average
farm. The 1961 Law has two main features:

(i) It permitted the family farms to exceed
the existing maximum area limits, pro-
vided that the operations of farming
could be ““carried out effectively, mainly
with the family labour.”

(ii) It relaxed the restrictions on the land
size held by limited Hability farming
companies and cooperatives.

The limited liability farming companies by
registration, but cooperatives de facto, as well
as farm cooperatives proper, did exist before the
amended 1961 Agricultural Law, but then the
attitude of the government to them was just
permissive and otherwise neutral, provided that
they complied with the principle of owner-
cultivation. The new Law decided to encourage
the farming cooperatives. The cooperatives
were allowed to acquire more land than that
contributed by the members, provided that:

(a) the area leased from non-members of
the cooperative is less than half the
area of the land held by the cooperative.

(b) the quantity of hired labourisless than
half the labour used by the coopera-

tive.

The practical effects of these amendments
to the 1961 Agricultural Law have been negligi-
ble. It is one thing to permit some acts and
another to induce them. The size of the average
family farm has not increased significantly.
The effect on farming cooperatives has not
been economically significant. It is true that
before 1960 farming cooperatives numbered only
589 and in 1961 there were 3,178 of them, and
that after the amendment of the Law they rose
to 5018 by 1965.* Butthese totals include
two categories: ‘‘total cooperatives”, and
partial cooperatives.” A ‘“total cooperative”
is one where all the productive activities of the

*Ogura, Takekazu, “Recent Agrarian Problems

in Japan", The Developing Economies, Yol. IV, No. 2,
June 1966.
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members are run collectively, A *“partial co-
operative” is one where only some, one or mure
activities of the individual farms issoctated in the
cooperative are run collectively. The import-
ant fact here is that in 1965, four years after the
amended Law was passed, there were only
380 “'totai cooperatives” in the whole ot Jupan.
and the rest, 4,638 were “partial cooperatives.”
Further, very few of the total cooperaiives
bought or leased additional land, so that the
objective of moving towards u larger, more
economival size of larming unit has not becn
achieved so far.

[t would appear then that the small areq of

the land owned by the typical Japancse furmer
does not owe anvthing to the legal restrictions
of the present time in respect to the legal maxi-
mum area of farms.  This does not mean, how-
ever, that the consequences of the lund re-
form do not have an indirect effect on the averags
size of the furms. Clearly. the land reform
which converted over 4 miilion tenants into
tand owners must have tied them more closely,
to the land, making them now mere reluctant to
leave the farms, thus reducing the labour mobility
and “farm mocbility™.

As for the area of land cultivated (though
not owned) by farmers, this is undoubtedly in-
fluenced by the present state of legislation on
the side of supply of land for leasing. It should
be noted here that the 1961 Agricultural Lanc
Law reduced the restrictive provisions only on
the demand-for-lund side. In the first instance
this Law still prohibits leasing of the land ob-
tained under the land reform. Since about one
third of farming land falls under that categury,
this limitation may be quite strong. Secandly,
farming land rents are fixed at aubsurdly low
tevels, so that unless the farmers decided to go
for black market feasing, and there is some of
this, a legal leasing of land is just not & business
proposition. Moreover farmers would not
now lease the land because the tenancy laws are
such that the landlord would not get back his
land, except through the Kindness of the tenunt,
or because the tenant might be afraid of sociul
pressures, if any, in the village. Further, should
a4 land owner lease some of his land and should

he later be compelled by some circumstances to
move his residence out of the village, he would
become an “absentee landiord” and his land
would be compulsorily expropriated by the
government at a mominal price.

In any case increasing the size of the farms
through greater resort to the tenancy system
is not a satsfuctory structural reform of agri-
culture.

As for the cooperative method of increasing
the area of the typical Japinese firm to an eco-
nomic size—a method that has been strongly
favoured by the Socialist Party of Japan—
evenls have shown that the “total cooperative™
is almost completely unatiractive to the Japanese
farmers, though “partial cooperatives,” and vil-
fnge cooperatives are extremely popular.

In any case, even if the “total cooperatives”
were somehow encouraged (by bribing the far-
mers?), this might not be cnough. To do any
good, to lead to a structural reform of farming,
that is consolidation of plots, drainage, change
of crops, establishment of new processing piants,
ete., it would be necessary to give the coopera-
tives the nature of a permanent and irreversible
arrangement among (armers, and this would
rrove a very powerful deterrent to establishing
such cooperatives.

This feature of the Japanese farming being
unable, in the present set-up, to evolve farms of
suflicient size to make them economic 15 the
most intractable of all the Japanese economic
problems, Certainly, all the other agricultural
problems (to be discussed later) would be easily
solved if this one were. The phenomenon
of roughly the same number ol farms, of roughly
the sume average size (2.47 acres) continuing
to persist despite a substantial outflow of labour,
requires detailed examination.

The decrease in the labour force in agri-
culture in the late *30s and in the *60s has been
dug to:

(a) The state
econoimy.
portant is

of high employment in the
That this factor is veryim-
shown by the fact that the
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outtlow of labour from agricultiure was
small in the recession of 1938 and large
in the boom of 1961. Simufarly, but
conversely, did the inflow of labour into
agriculture from the rest of the economy
vary with the general level of activity.
That is to say, the inflow into agriculture
has been higher in the recession of
1962-64 than in the boom of [961.*

The very high productivity increases in
manutacturing and theretore the deve-
lopment of the income disparity. The
higher the income disparity the higher
is therefore the pull of manufacturing
and service industries.

(b)

{c) Vast mechamsation of Japanese agri-
culture since the late 1950s. This mecha-
nisation was largely due to the develop-
ment of cheap Japanese made small
petrol-driven  agricultural machines,
such as smal garden tractors, power-
operated but hand-pushed cultivators,
power-operated sprayers, dryers efc.
These machines saved labour and their
availability allowed the typical farm
household to spare one or more family
workers who could take an outside job.
Towards the end of the ‘60s came an
automatic power-driven and operated
rice-planting machine whose mechanical
arm grabs and plants three rice plants
at a time. At this stage, however, the
causal relationship may have been re-
versed. Earlier, the cheap machines
having released some labour, allowed
some members of the farm households
to take outside jobs. By the end of the
*60s. farm labour became so short and
expensive thut a very complicated and
expensive machine became desirable.

The cutflow of labour from agriculture has
been going on at various rates for the last
100 years. In the past it took the form of the
daughters and the second and subsequent sons,

- ‘;Narﬁiki, Masayoshi, The Farm Population uf Jupun
187%-1965, Agricultural Policy Research Committee,
p. 58.

i.e, those who would not Iinherit the farm,
leaving Lhe farm lor city jobs, either permanently
or for casual jobs called dekasegi. Recently,
howeyver, the head of the farm household or the
successor son often resorts to dekasegi. In
the past dehasegi was resorted to by farmers in
the off-season when there was little work on
the farm. in particular in cold areas such as
Tohoku, Hokuriku and Sanin, where a second
winter crop could not be grown. Recently,
however, even farmers from the double-crop
areas enguge in dekasegi giving up the second
crop.  Apart from the inducement of high
outside wages for taking casual outside jobs
the popularity of taking them is increased by
the arrangements for social security insurance.
The casuul worker who has worked 4 months
and 20 days will be paid the equivalent of
four days' wages as unemployment insurance,
for which he will later receive unemplovment
benefit of 60 per cent of his wage for 90 days.*

Given the fact that many farm family mem-
bers leave the farm household jobs for good,
why does the number of tarm households not
decline? Why are the small farms not bought
up by the better off farmers even within the
legal maximum area limit? Tt is noteworthy
that transfers of land for non-agricultural pur-
poses are larger.

Transfers of land for increasing the size of
farms are hindered by:

1. Inflation of land prices to levels at which
a genuine and rational farmer may
consider it uneconomic to  buy the
land for farming. The factors that have
led to this inflution of land values
are:

(a) Excessively high capitalisation of
land yields under farming by
the less progressive farmers who
put a low valuation on family
labour used.

Rapid general inflation which makes
land an excellent store of value.

(b)

*bid., p. 63
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(c) Some agricultural land has come,
others will come, to be used for
industrial purposes, or for resi-
dential purposes, where its value
will go up to very high levels. The
government’s heavy price support
for farm products makes specuka-
tive behaviour more attractive.

12

Extreme scarcity and very high cost of
housing in cities. Many families wita
most members commuting to  work
incities, decided to hold on to the family
house in the village and this cither
makes the sale of lend about the house
impracticable, or at least less attructive
to the owner. In any case the buyer
would put only a low, if’ any, value on
the farm house if he intended to in-
tegrate the purchase with his own land.
But the farmer selling his tarm and
house would have to pay an exhorbi-
tant price in the city.

3. inadequate old age pensions. Many
of the part-time farm households hold
on to the land so as to retire on it and
grow at least a minimum of food for
themselves when in the not-so-old age
of retirement, (the Japanese arc¢ us-
ually retired very carly) their income will
be low wor nil

Growth of Incidence of Part-time Farm House-
holds

Like probably any other country, Japan has
had in the past some “part-time farm house-
holds™, as far back as statistics are available,
However, in the last two decades there have
been large quantitative and some qualitative
changes in the incidence of this phenomenon.
In the present Japanese statistics a patt-tine
farm household is defined as one where one or
more members are employed outside agricul-
ture. The part-time farm houscholds are classi-
fied into two categories. Type I is where agri-
cultural income is more important than outside
income. Type Il is where outside income is
more important than agricultural income.

Table I

Changes in the Percentage of Various Categories of
Farm Households

1938 1950 1955 1960 1965

Full-time Farm 45 50 35
Households

34.3 21.5 21.2

Part-time Type 1 31 28.4 376 33.7 36,8 31.0
Part-tume Type IF 24 21.6 27.4 32.0 4i.8 47.7
Sowrce: Figures for 938 from Namiki, Masayoshi,

The Furm Population of Japan 1872-1965. Fig-
ures for 1950-65 from MNogye Sensasu (Agri-
cultaral Censusj, Ministry of Agriculture, Fores-
try and Fisheries. Figures for 1967 from Abstract
of Statistics on Agriculture Japan 1968, Min-
istry of Agriculture, Forestry and Fisheries.

As Table 1 shows the Japanese agriculture
has been undergoing striking changes. If one
assumes that the consistent trend of the ’60s
has continued until 1970, then in this vear for
more than half of the farm househelds agricul-
tural income has become a sort of casual occu-
pation, while the main source of income was out-
side agriculture. Further, only about one in
every five farm households devotes itself entirely
to farming. It would be interesting to know
how many old couples in that one-fifth stilt do
full-time in farming? This “part-time” farm-
ing must, of course, have serious effects on the
future productivity in agriculture. If farming
land is not taken out of the hands of half-
interested people, the productivity growth in
Japanese farming will lag even more behind
manufacturing than it does at present. The
Ministry of Agriculture, Forestry and Fisheries
carried out a survey of productivity of various
types of farmers. [t revealed striking facts:*

(a} The shift of part-time furming increases
the income of the household. This
suggests that labour is pulledaout of
agriculture by other industries, not
squeezed out of agriculture.

" sNoka Keizai Chosa, Norinsho, queted by Namiki,
op. cil., p, 66
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(b) The average net farming productivity
per 10 acres and especially per 10
labour hours is higher for Type !

part-time farm  house-holds than
that of full-time farm  households.
This fact appears to be somewhat

against our hypothesis that a shift
towards part-time farming lecads to
lesser efficiency of farming. but one
fact. and one surmise, have to be
considered here. Firstly, Table 1 shows
that the Type 1 part-time farm house-
helds are a steadily declining proportion,
and in particular in recent years many
of them have been sliding into Type 1L
where productivity undoubtedly falls.
Secondly. our surmise 1s that among
the full-time farm houwseholds, that is
one-fifth of all farm households, there
are many old couples whose sons and
daughters left, and the farm house-
hold is full-time only because the old
folks could not obtain any outside job.
Naturally, such a farm household would
be inefficient in farming too, and would
tend to drag down the average pro-
ductivity of the class.

(¢) The average net productivity in farming
of Type II part-time farm households
1s much lower than that of the other
two types of farm households. This
effect appears with respect to the pro-
ductivity per acre of land, and per work
hour.

The trend for the proportion of Type II
part-time farm households to rise, particularly
strong in recent years, (see Table 1) so that
by now probably more than half of all
Japanese farm households are of Type 11 part-
time, means that Japanese agriculture has a
built-in factor of deterioration.  Agriculture
simply is not getting any reasonable share of
dedicated, enterprising, young and fit workers.
As a result, the farm is left to the care of the
elderly parents, or young wife. so that the
average age of farmers is going up, and the
agricultural labour force becomes increasingly
female, The actual position as to part-time
farming is even worse than the statistics shown

in Table | because many farmers taking casual
jobs outside agriculture are not caught in the
net of the compilers of statistics. These part-
time farming trends have various undesirable
gffects. With the loss of interest in farming
and the growth of a tendency to hold land for
other reasons. technological improvement and
capital investment in farming are unlikely,
With the acute fall in the average number of
family members engaged in farming, the second,
the winter crop, i1s not sown, planting and
harvesting are not done in the right time and
generally the farm is neglected. The position
is particularty acute here because of two factors.
The replacement of the lost family labour by
hired labour is restricted by the Agricultural
[Land Law. The replacement of labour by
machinery has been taking place but is inade-
guate (witness the fact that second cropping
is often abandoned}, partly because some types
of machinery cannot be usedon farms where the
average area 15 2.47 acres. and where in addition,
this small farm consists of an average of 5
separate non-contiguous plots.

Aware of these problems the government
set up the Committee for the promotion of
Structural Policies in Agriculture. In  July
1967 the government revealed a general outline
of the policies intended for future. The objec-
tive is to increase substantially the average
size of the farms. In principle this restructuring
of farming, the greatest change in agriculture
since the Meiji Restration, is to be carried out
by :

(a) Assisting farmers with larger farms to
acquire more land:

{(b) Encouraging setting up of co-operative
farms by giving them fnancial assis-
tance:

(¢) Creation of farmer’s retirement pension

system so that the older people would
be more ready to leave the farms and
sell the land.

The scheme envisages the classification of
farmers into two or three categories according
to size, and a discriminatory treatment of the
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groups. According to the terms set for buying
out the small farms the policy might create
resentment among the small farmers and they
might turn from voting for Liberal Democratic
party to voting for Komeito, Democratic
Socialist, Socialist and even the Communist
partics. This would be guite serious for the
present Liberal Democratic government which
relics heavily on the village vote. At present
there are 5.6 million farm households with
about 9 million voters. Although any govern-
ment-assisted  redistribution of land would
favour the large farmers to whom land would
be redistributed. ex /nporhesi those people
would be much less numerous than the people
who would lose their farms, that is the numerous
very small farmers. Such reform would require
substantial taxpayer funds at the outset, and the
benefits of it would come only in the longer
run in the form of increased efficiency of farm-
ing and possibly reduction of food prices and
farm subsidies.

There 15 ¢ good deal of discussion among
JTapanese economists about the need for in-
creasing the “mobility of land™, Some believe
that the problem of increasing the size of
Japanese farms te make them econcomically
viable without the crutches of subsidies and
protecticn from imports, could be achicved by
increasing the ease with which land can be
shifted from onc user to another. For this
purpose they recommend an amendment to
the 1961 Agricultural Land Law, which would :

(1) abolish legal rent cetlings:

(by liberalise regulations on land leasing,
which means restoring some of the
powers of the landlord against the
tenant:

{c) increase the maximum limit on the area
of the land that a tenant can acquire:

(d) establish a public institution which
would make use of such greater “iand
mobility” to assist setting up larger
holdings.

Given the facts that a satisfactory re-
structuring of farming requires a complete and
unreserved merging of small farms, under
individual ownership, or under an irreversible
cooperative ownership, and that the present
government-controlled market mechanism is not
producing either of the solutions, the govern-
ment will have to take sides on those issues.
The government has two roads open to it in
this matter :

(a) Since it is doubtful whether individual
farmers would be induced to join
irreversible  “total cooperatives” by
any reasonable incentives, the govern-
ment may have to fall back upon assist-
ing private farm mergers, that is buying
out of small farmers by large ones.
This. however. requires government
subsidisation which will appear as
subsidisation of large and rich farmers,
although taking a longer-term view it
would certainly be in the national
interest and possibly even in the interest
of the small farmers. This need for
subsidisation of farm mergers arises
from the inflated Jand prices above
the rational capitalisation of farm
vield. The price demanded by the
small land-owner is very much higher
than the price that 2 rational farmer
¢ould pay. Thus the government may
have to step in and pay the difference.
This would establish a dual price svstem
for land: seller’s price and buyer’s
price. In addition, the government
would have to establish and operate a
system for the selection of those farmers
who would be financially assisted in
accumulating large farms. This would
be undoubtedly difficult. The tax-
paver cost of this policy would also be
high, though in the longer run it would
repay the cost when the direct and in-
direct assistance to viable farming was
remorved. One complication of such
policy would be a4 certain and large
increase in the land prices when it
became known that the government
is to finance a vast transfer of land.
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(b) 1f the dual-price method of converting
small uneconomic farms into large
economic ones  were found to
be politically unworkable, then there is
the alternative of the Third Land
Reform. The government could com-
pulsorily buy out small farms at a price
reflecting the prorerly capitalised value
of their income vields, and then re-sell
them at the same price but on easy
instalment payment system, to picked
farmers. Under this solution it would
be necessary to pick and compel the
potential seller, and to find a suitable
and interested buver. There would
be a variety of criteria for choosing the
farms to be compulsorily bought out.
Fconomic efficiency would favour
buying ocut all small farms, initially
those below 0.5 ha. or farms manifestly
ineflicient or those where the head
of the family has had a permanent out-
side job at a certain date preceding the
reform. Equity would favour re-
purchasing all the land ‘“sold” to the
tenants under the last Land Reform
(at a purely nominal price). The
farmers thus expropriated would still
be gainers because they have used the
land for 20 years, paid practically
nothing for it, and now to save them
from hardship they would be paid the
capitalised value of the income yield
of the land under farming.

Productivity : Highly Efficient But Not Economic
Farms

Japanese farmers are supported by the
rest of the economy to a high degree and in
several ways. Even so the average Jarming
income per worker is much below the average
worker's income in the cities. In the Jananese
fiscal year 1967 agriculture contributed 2,800
billion Yen to the net national income of
34,700 billion Yen, that is 8 per cent* byt
the labour force employed in agriculture re-
presented 18.7 per cent of the total working

*Japan Econonic Yearbook 1969, the Oriental Eco-
nomist, Tokyo, 1969, p.93

labour force. The average rural household
income in 1967 was 1,030,000 Yen per house-
hold (UJ.8. $ 2,814). Of this figure, agricultural
income was slightly less than a half and the
rest was income earned by members of the farm
household, but outside agriculture. Thus the
remarkable fact is that the average Japanese
farmer earns 510,000 Yen p.a. (U.S. § 1,416)
from his average holding of 1 ha. (2.47 acres)
of land! This income has been rising very
fast by the world standards of agricultural
growth rates.

The increases in agricultural productivity
have been so great that in spite of a much
decreased labour force in agriculture the out-
put of almost ail foodstuffs has been rising rapid-
ly. Only in the relatively unimportant agri-
cultural products like oats, maize, miller, buck-
wheat, rapeseed and bamboo shoots has tha
1967 output been smaller than the 1950 out.
put. All the other foodstuffs and feedstufis
registered large increases of output between
1950-1967. The largest increase was in
forage crops, 16 times, and pork whose output
in 1967 was 20 times higher than in 1926, and
10 times higher than in 1935, The output
of other products increased between 1950-1967:
chickens 10 times, sugar-beet 10 times, sugar-
cane 8 times, fruit 7 times, cow’s milk 7 times,
vegetables as a rule severul times, eggs 3 times
in 3 years (between 1965-68).

Rice production which occupies more than
a half of Japan's cultivated land also has re-
corded substantial increases. The average
annual yield of paddy (unhusked rice) was
833 kg. per acre in the period 1874-1883.
For the period 1904-1913 it was 1,027 kg.
for 1951-1960 it was 1,420 kg., and in 1968,
1,817 kg. per acre.** The increases in the out-
put of rice, though not so spectacular as those
of other products, have teen so large as to pro-
duce, strangely enough, an extraordinary surplus
of rice in Japan that has become a heavy burden.

*EPA., Keizai Yoran 1969, p. 147

Nore: An English language Japanese publication,
Farming Japan, November 1967, Overseas Technical
Cooperation Agency Nihon Norin Kikaku Kyokai,
makes an error in these statistics by confusing 10 ares
with one acre.
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Table 2
Average Annual Rice Yields, Quintals per ha.
1963-67
Australia 65.1 Greece 46.3
Spain 61.9 Ceylon 19.3
Morocco 51.9 Burma 15.3
Japan 51.8 India 15.3
Italy 48.9 Pakistan 15.3
United Arab 46.4 Cambodia 11.4
Republic

Source: The State of Food and Agriculture 1968, F.A.O,,
Rome, 1968

In milk yields per cow, Japan has the third
place in the world after Bermuda, and Israel,
but before Denmark and Netherlands. These
figures, however, are only suggestive of efficiency.
They do not represent efficiency exactly because
of differences in climatic and soil conditions.
In any case a very high output per acre or per
animal by itself without consideration of cost
is not necessarily economically a good thing.
A very high price for a particular product pro-
tected by restriction of imports, will certainly
push up the yields per cow, or per acre, but
whether this is economically desirable is another
matter.

Table 3
Annual Milk Yields, Kg. per Cow, Japan

K BIEDA

tors promoting agricultural output have been:
widespread farming education, increased level
of investment, increased use of vinyl plastics
for protecting young plants from frost, increased
use of chemical fertilisers, protective chemicals,
insecticides, and fungicides, and widespread
use of cheap farm machinery.

In a sense the very high levels of protection
from imports and expensive domestic price
support policy have been the most responsible for
the large increases in productivity per acre,
per cow, etc., because they provided the moti-
vation for the extraordinarily intensive type
of farming that Japan has now. The high
productivity increases, generally a virtue, have
become a vice in this case, making Japanese
agriculture technologically extremely cfficient
(if one ignores the problem of the size of the
typical farm), and yet uneconomic.

Table 4
Use of Commercial Fertilisers

(In terms of N, P, O, and KO as Kg. per ha. of
arable land in 1966-67)

Japan 350 Latin America 17
Western Europe 134 Near Fast (excl Israely 16
North America 61 Far East (excl. Japan)

and Mainland China) 10
Oceania 41 Africa (excl. S. Africa) 2
Eastern Europe &
USSR 39

y T \ ;
i1948A52 1952-56| 1962 1963 i 1964 ! 1965 1966
; I
e ! :
|

2,920 2,738 4,379

1
4,341 14,345 : 4,284 I 4,300 !

Source: Production Yearbook Vol.
Rome, 1968, p. 383,

21, 1967 F.A.O,

The general growth of agricultural produc-
tivity in Japan in the post-war period came with
a substantial effort of farmers and a good deal
of assistance from the government. The fac-

Source: The State of Food and Agriculture 1968, F.A.O.
Rome, 1968, p. 44

Japan uses almost 100 times as much arti-
ficial fertiliser as India, and part of the reason
for this is that the Japanese rice prices are
much higher, and fetiliser prices much lower
than in India, so that the Japanese farmer can
buy four times as much fertiliser for the same
quantity of paddy.*

* The State of Foed and Agricullure 1968. F.A.O.
Rome 1968, P. 110.
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Table 5
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Mechanization of Japanese Agriculture

Powe

Pushed by hand

r cultivators and tractors

Power driven Power sprayers

Power dusters

Ventilating and Trucks and po-
drying machines wered tricycles

1964 2,183,000 524,000 180,000 724,000 358,000

1965 . 2,509,0(;0 7777777 600,:)00 ) __;3_6,000 n.a 418,000
e 275000 mo0 0 4900 LoD 6200
__l;f;—iii 3,021,0; - 7;’:920(; o 905,;)0 724,000 1,367,000 B ;8;1.;){; N

Source: Japan Statistical Yearbook 1968, Burcau of Statistics, Office of the Prime Minister

AVERAGE AGGREGATE YIELD OF

MAJOR FOQOD CROPS

Mechanical Power used’/hectare in relation to Yield/hectare of Major Food Cropst

Ke/Ha.
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POWER USED PER HECTARE
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1. Cereals, pulses, oilseeds, sugar
(raw), potatoes, cassava, onions,
tomatocs.

Source: 'The World Food Prob-
lem’ a report of the President's
Scientific Advisory Committee: Re-
port of the Pampel on the World
Food Supply, Washington, D. C.
1967, Yol, II, p. 398

Quoted by:
and Agriculture 1968
Rome, 1968, p. 93.

*The State of Food
F. A. O,
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Since the number of farm households in
1967 was 5.4 million, Table 5 shows that for
every two Japanese farms there was then one
hand-pushed, power-operated  cultivator or
tractor, and, roughly speaking, for every
five farms about one power sprayer, one
power duster, one drying machine, and
one truck or powered tricycle. Since a
substantial proportion of these machines is
cooperatively owned, this means that this machi-
nery is accessible to virtually every farmer.
Since the average Japanese farm is about 1
hectare large these figures suggest an extremely
high degree of power use per ha.

From the preceding discussion it follows
clearly that Japan’s agriculture today is almost
completely un-Asian in moest respects. It has
the highest use of mechanical power per ha.
of cultivated land in the world. It has the
highest rate of use of chemical fertilizers, and of
insecticides per ha. in the world, and it has one
of the highest vields per acre in the world, but
the yields per worker though very high by Asian
standards are low by Western standards. In
respect of education of farmers and technical
farming education, Japan’s agriculture is also
un-Asian, and even surpasses some European
countries. After leaving schools, Japanese
farmers attend every year farming refresher
courses, obtain assistance from govermment
experimental stations and numerous extension
officers. 1n addition, as Hemmi states: “Al-
most all the peasants in Japan read at least
one monthly and one weekly agricultural maga-
zine.”’*

In spite of these records, however, Japanese
agriculture—a model for any Asian country—
is a sick industry in the Japanese economy,
and while technologically it is remarkably
efficient, it is uneconomic in its present size,
structure, and income vield for the present-day
Japan.

A good deal about the nature of the Japanese
economy is revealed by Table 6.

*Hemmi, Kenzo, Japanese Agriculture 1968, Depart-
ment of Agricultural Economics, University of Tokyo,
1968, p. 35

Table 6
Index Numbers of Farm Productivity in
Various Countries

Index of farm Index of farm
output per unit output per lab-

of land ourer
Japan 100 100
Denmark 27.8 455
France 21.8 437
West Germany 31.7 302
U.K. 12.5 564
Italy 30.9 261
Source: E.P.A., Economic Survey of Japan 1966-67

Japan Times Ltd., Tokyo, p. 58

In the early post-war period Japan has often
been unable to produce and export enough
manufactures to import enough food stuffs.
Neither did the economy have the capacity
to expand the export sector any faster than this
sector actually did. Thus Japan gave the highest
protection from imports to its agriculture, and
assisted its agriculture in various other ways.
This has given a great stimulus to the output
of agricultural products per unit of land and
thus Japan has reached record levels of output
per unit of land, but this policy did little to
increase output per man employed in agriculture.
This output per man has been rising, but the
rate has not been fast enough to keep pace
with manufacturing.  Admittedly the high
level of protection, the domestic food price
supports, and the reduction of the cultivators’
rent burden did make possible higher invest-
ment in agriculture and thereby contributed to
increases of productivity per farmer, but for
putting Japan’s agriculture on the basis of self-
support like that of manufacturing, she must
reduce the size of the farming sector, and
change the composition of its output. Basi-
cally, Japan's agriculture will ultimately shift
substantially to providing those foodstuffs
that are best consumed fresh, and will import
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most of the other foodstuffs. Under the present
policy, however, Japan is over 100 per cent
selfsufficient in vegetables, and over 100 per
cent selfsufficent in oranges. However, the
cost of the present agricultural arrangements
is very high to the taxpayers and to consumers.
The price of rice in Jupan is three times the world
price level and, in addition, it s substantially
subsidised by the taxpayer. The price of wheat
in Japan in 1965 was by far the highest in the
world, 13.9 U.S. cents per kg., whereas the cor-
responding price was 3.9 U.S. cents in Argentina,
51 U.S. cents in Canada, and the Australian
wholesale price was 6.3 U.S. cents.* Barley
was 13.6 U.S. cents per kg., whereas the U.S.
price was 4.6 cents. Beel prices in Japan
have teen about 5—7 times as high as beef
prices in Australia,

To the above consumer costs of agriculture
of the present pattern have to be added the tax-
payer’'s costs.

THE RICE SURPLUS PROBLEM

Table 7 shows up those taxpayer's costs
that are “‘uneconomic’, that is to say, unneces-
sary in a rational system {but as such naturally
it does not include such costs as e.g. govern-
mental agricultural research and extension
services). The net cost of foodstuffs conti-
nued to rise from 17,400 million Yen in 1959
to 547,000 million Yen in 1968

The deficits were incurred mainly through
the purchase of rice, although some other
products, e.g. wheat are also supported (but
domestic whezat is not important in the total
support costs). The government fixes each vear
the price of rice at which the government {the
food agency) will buy all domestic rice offered
to it. This price was increased every year on
the principle of gradually reaching “income
parity” between farmers and urban workers,
until 1968 when the government decided to
stop the increases of producer prices because
the fiscal burden of this proved to be excessive,
given the fact that the government

* Production Yearbook Vol, 21, 1967, F.A.QO., Rome,
1968, p. 520

decided not to increase the consumer
prices of rice (because of fear of aggravating
inflation). The total fiscal cost of the present
rice policy of the government consists of two
elements. One is the difference between the
price at which the Food Agency buys rice and
at which it sells the rice. The other element
of cost is due to accumulation of vast stocks of
rice. The costs here are: the cost of storage,
rapid deterioration (the quality of much of the
present rice stocks has already detericrated
very much and some of it is unfit for Japanese
consumption), the interest charged on moneys
sunk into holding stocks, and, in view of the
probability that the stocks will never be sold,
even the value of the surplus. To sell the
surplus rice in the world markets would be
difficult from the point of view of domestic
politics because the government would not
obtain one-third of the price it paid. The
government is, therefore, temporising whi'e
admonishing farmers to produce less rice and
to switch to production of (the less profitable)
vegetables. In the mean time to reduce the
problem of storage costs, deterioration, and the
interest on the capital sunk in the stored rice,
the Japanese Food Agency made in 1969 a
Joan of 330,000 tons of rice to S. Korea, and
another 10,000 tons to  Pakistan (old
stocks). The loan to Pakistan is for 10 years,
after which period repayments in rice will be
made over the following 10 years in egual
annual instalments, L.e., 10,000 tons annually on
account of the principal and 2000 tons annually
as interest. These ‘loans’, however, should
be treated as gifts, because it is doubtful: (a)
whether S. Korea and Pakistan will have the
will and the capacity to repay the ‘loan’ in
ten years' time and if they did, it is certain that
Japan will not have the capacity to accept the
repayment, unless the consumption and pro-
duction trends in Japan are reversed.

The present rice surpluses in Japan are
caused by:

(1) decline in consumption per capita to
the extent that even the total consump-
tion declines (in spite of the growth of
population).
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2) increase in output of rice due to:

(a) greatly increased output per ha.
{b)

some increases of acreage under
rice in recent years, mainly caused
by putting under rice the former

unirrigated lands.

As for the decline in consumption of rice
the government should not, and even could
not do much about it. It is natural that as
income per capita increases, consumption of
rice is substantially replaced by other foods,
such as vegetables. and later protein foods,
In addition, rice is being partly replaced by
wheat (increasingly eaten in the form of noodles,
and bread). Thus the adjustment in the supply-
demand position tn Japan must come on the
side of supply. Since it is impractical and un-
desirable to reduce output per acre. the acreage
under cultivation must be reduced. But in
spite of the exhortations by the government
that farmers should switch to other crops, far-
mers find that with the assured sale of rice at
a fixed and high price in many cases rice pays
best. This has been the case, in spite of sub-
stantial increases in the price of vegetables.

Table 7

Consumption of Rice

Average

1934-38 1955 1965 1966 1967

Total con-
sumption for
seed, etc,,
(thousand

metric tons) 11,364 11,275 12993 12503 12,483

Consump-
tion of table
rice

(kg.percaput) 135.0 110.7 111.7 105.8 103.3

Source: Nihon Kokusei Zue, 1969, Kokusei-sha, Tkoyo,
p. 217

Table 8
Rice Production

Area planted Cutput Output
1,00 ha. 1000 metric ke.
tons per ha.
1900 2,805 6,220 2,220
1940 3,152 9,131 2,900
1930 3,011 9,651 3,210
1960 3,308 12,858 1.890
1961 3,300 12,414 3,760
1962 3,285 13,009 3,960
1963 3,272 12,812 3,920
1964 3,260 12,584 3,860
1965 3,253 12,409 3,810
1966 3,254 12,743 3,920
1967 3,263 14,453 4,430
1968 3,280 14,449 4,410
Source: Nippon: A Charted Survey of Japan 1969,

Kokusei-Sha, Tokyo, 1969, p. 139.

A comparison of Tables 7 and 8 shows very
roughly the balance of supply and demand
for rice in Japan. Domestic supply of rice
used to be inadequate until 1966 whe1 a further
fall in consumption and a somewhat smaller
rise in  output produced a surplus. In 1967
there was a further fall in consumption, though
a slight one, but this time domestic output of
rice showed a dramatic rise. This develop-
ment repeated itself in 1968 and in 1969, Thus
it cannot be viewed as an acctdental effect due
to some climatic factors. Large surpluses of
rice are now a structural feature of the Japanese
economy. These surpluses are accentuated
by the fact that in spite of government import
controls on rice, Japan has continued fo import
rice when she has already had surpluses! The
first reason is this: Japan has some bilateral
agreements, essentially of a barter type, with
some Asian countries, e.g. Communist China,
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and if she stopped importing Chinese rice, Japa-
nesc exports of manufactured goods would fall
through too. Secondly, the imported rice
which is much cheaper than the domestic rice
is used for manufacturing glucose, biscuits
etc. The domestic industries using this cheap
imported rice would be severely hit if their main
raw material were to double in price. Perhaps
these industries are a strong pressure group.
The povernment could, of course, cut the price
on the domestic rice to be used for manu-
facturing purposes, but this would produce
complications, as other users would ask for
the reduced price, and in any case the
reduced price sales would show up large
deficits. As a result, imports of rice help
to swell domestic rice surpluses held by the
government.

Basically the surplus-of-rice problem arises

71

from the fact that rice is too profitable for tha
Japanese farmer relatively to other farm pro-
ducts. The government could, of course, solve
the rice problem by cutting sufficiently far the
producer rice price. This would alienate the
rural population, because it would lead to falls
in incomes. Theoretically the government could
compensate this loss of income by increasing the
support prices for other foodstuffs, for example
vegetables (it could not very well increase the
prices of protein foods of animal origin because
they already are uneconomically high). Quite
apart from the difficulty of finding the right
ievel of such compensatory price support and
the dangers of surpluses developing there,
this arrangement would not aid the losing rice
grower if he does not grow much vegetables.
The rice problem is a typical turn out when a
government starts trading with the objective
of holding the price at a particular level. The

Table 9

Balance of Acquisition and Disposal of Rice by the Government (thousand m, tons)

Grand total at

: Stocks at the start of crop year Purchases during crop year Grand
|____ ..... ) : . the disposal | total dis-
Crop Year | of Govt. posed off
Domestic  Imported Total Domestic Imported Total pur-  during the during
origin foreign stock chases year the vyear
1960 3,051 288 3,339 5,534 206 5,760 9,079 5,249
1961 3,596 234 3,830 5,365 140 5,505 9,335 5,715
1962 3,442 178 3,620 6,455 173 6,628 10,248 6,480
1963 3,621 147 3,768 5466 177 5,643 9,411 6,498
1964 2,819 94 2,913 5941 410 6,351 9.264 6,725
1965 2,454 85 2,539 6,614 883 7.497 10,036 6,912
1966 2,968 156 3124 6,369 887 7,256 10,380 6,997
1967 3,099 284 3.383 9,239 457 9,896 13,079 7,233
1968 n.a. n.a 5,846 n.a. n.a n.a. n.a. n.a.
Source: E.P.A. Keizal Yoran 1969, pp 1489

Note: “Crop Year” starts in November of the year I and ends on October of year II.
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political producer pressures, to which the govern-
ment is very susceptible, are sure to produce
that problem.

CONTROLLED MARKETING OF FOOD-
STUFFS

The government controls rice, wheat and
barley marketing under the Food Contro!
Law of 1942, Originally the intention of the
Law was to assure “fair distribution” of this
staple food: nowadays the Law is operated in
favour of farmers to assure them of high in-
comes comrarable to wages in cities. Rice
is purchased by the government on the basis
of “advance sales application system™ (jizen
uriwatashi moshikomi sei). Most other impor-
tant agricultural products are also subject to
controlled marketing.  Livestock products, ic..
meat and dairy products are controlled by the
Law Governing Price Stabilisation of Livestock
Products (Chikusanbutsy no Kakaku Antei nado
ni kanswru Horitsu). The Livestock Industry
Promotion Corporation, a government agency,
has the function of controlling marketing. The
Ministry of Agriculture fixes each year the maxi-
mum-miimum price limits for dairy products,
which creates a system of guranteed prices. How-
ever, milk for manufacturing purposes is sold
at a lower price, “the standard dealing price™.
The difference between the guaranteed price and
the standard dealing price iscovered by a govern-
ment subsidy to farmers called “deficiency
payment.” The Livestock Industry Promotion
Corporation buys up all the livestock products
including beef, pork, eggs that fall below the
set pricc and stores them for release at
a future date. The Corporation has also the
sole right of importing livestock products. Be-
cause of the fact that the domestic demand for
the foodstufts other than rice is rising, they have
never created the same problems as rice has
done. 1In any case, if an unmanageable sur-
plus threatened, the Corporation would just
shut ofl imports, which in #his case would be
feasible and adequate.  However, in the case of
egg production, although the market manag-
ed to clear the supplics, it did so at prices that
were considered too low, and the government
sct up in 1966 on the one hand, production

guidance programmes and on the other a
National Egg Prices Stablisation Fuad (Zenkoku
Keiran-Kaka’u Antei Kikin) which makes “de-
ficiency payments™ to farmers.

Vegetables production and marketing are
also subject to government guidance and con-
trol under the Vegetables Production and Mar-
keting Stabilisation Law (Yasai Seisan Shukka
Antei Ho). The government fixes specific
{producer) basic prices of cabbages and onions
and, when market prices fall below that level,
partly compensates the farmers. In addition,
the government designated some areas as vege-
table producing areas and gives the farmers
full information on the supply-demand situation.

Sugar-bearing raw-materials. such as sugar-
beet. sugar-canc, sweet potatoes, and white
potatocs (the last two are used in the production
of starch for textiles and for glucose) are con-
trolled in price. and if necessary the governmentt
purchases all domestic sugar at a minimum price.
Imports of sugar cannot be shut off because
they were liberalised in 1963,

Silk industry, still an important export
product, is controlled under the Cocoon and
Raw Silk Price Stabilisation Law of 1951. The
government. through its agency. the Japan
Raw Silk Export Custody Co., buys all raw
silk at a fixed floor price and sells it at a fixed
ceiling price. The government has established
a substantial Special Account for Financing
those operations.  Production of sitk cocoons
Is subsidised through the government-owned
Japan Cocoon Corporation.

“THE FOOD COMBINATS"

In order to improve the handling of various
semifinished food products, or ratker to reduce
the handling and the associated costs, the Eco-
nomic Planning Agency and the Ministry of
Agriculture have sponsored and are promoting
nr cooperation with private manufacturers group-
ing of allied food processing industries in one
locality under the name of “‘food combinats™.
A “food combinat™ is a variety of vertical and
horizontal integration of wvarious industries
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linked by output-input relationships, where all
the linked plants are deliberately located on
contiguous sites so as to facilitate the flow of
materials from one plant to another. A typical
combinat consists of firms at three levels of
production. Level 1 consists of warchouses
and silos for various domestic and imported
raw foodstuffs such as grains and nuts. Level
If consists of flour mills, rice mills, vegetable oil
extraction plants, peanut processing plants,
feedstuff factories and sugar refineries. Level
III consists of final processors, such as bakery,
confectionery, noodle, starch, rice jelly, dairy
products, and frozen food factories. The
Japanese expect substantial savings from such
arrangements. The following food combinats
have already started operating or are planned:

Chiba combinat (Chiba Prefecture), Funa-
bashi combinat (Chiba Prefecture), Sano
combinat ({Osaka Prefecture), Kobe combi-
nat (Hyogo Prefecture), and Fukuoka com-
binat (Fukuoka Prefecture).

REPORT OF THE NATIONAL AGRICUL-
TURAL COUNCIL

In September 1969 the above Council
reported making an assessment of the condition
of the Japanese agriculture and recommending
the following policy changes.*

I. Adjustment in rice output: The expected
annual consumption of rice is 12.4 million
tons, whereas recent average annual output
of paddy is 13.7 million tons. By the end
of 1969 the Government held about 5.6 million
tons of rice that was stored over one
year (at that stage deterioration of rice begins).
The relief must come from a reduction of out-
put. In the 1969 crop vear the government
hoped to divert 10,000 ha. from under rice
(about one third of one per cent of the total
rice acreage) but in fact the diversion amounted
to only a half of that. The council saw three
possible solutions:

*This section is based on information supplied by
courtesy of Prof. Kenzo Hemmi, a member of the
Council,

(a) effective measures for diversion of paddy
land to other uses

(b) reduction of price support for domestic
rice
{¢) preduction quotas

The National Federation of Farmers® Coope-
ratives expressed willingness to teduce paddy-
acreage by 300,000 to 350,000 ha. in the 1970
crop year if the Government paid a compensa-
tion of 400,000 Yen (U.S. $ 1,i11) per ha.
of the diverted land. On 3Ist January 1970
the Government decided that about 240,000
ha. of paddy land will be diverted, out of which
130,000 ha. will go to other crops, and 100,000
ha. will go to nonfarming use. The Government
will pay a compensation of 350,000 Yen per ha.
{almost U.S. § 1,000 per ha).

2. The Council recommended that generally
Japan should not reduce the ratio of her food
self-sufficiency below 80 per cent, but that while
the output of cercals should be reduced, that
of animal products, fodder, feedstuffs, fruits
and vegetables should be increased, with regard,
however, to the costs of doing so,

3. About 70 per cent of Japan’s agricultural
production is government-supported, directly or
indirectly. The support is discriminatory and
it produces on the one hand a shortage of
vegetables and meat, and a surplus of rice on
the other. The Council recommended that
price support policies should be re-examined
considering:

(2) their structural effects and the needs of
the country

(b) movements in world prices of farm
products.

4. The Council recommended moderni-
sation of processing and marketing of farro
products.

5. The Council, recognising that international
trade expansion is indispensable for economic
development, recommended that there is further
import liberalisation in foodstuffs. It recom-
mended a shift from the reliance on import
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quotas to import levies and deficiency payments.
The Council recognised that it is desirable to
increase imports of farm products from South
East Asia and “other developing countries
especially.”

6. The Council recommended assistance to
outflow of farm population to non-farming
pursuits by:

(a)

{(b)

special retirement pension programme,
encouragement to commuting to cities,

(c) encouragement to establishment of
factories in rural areas, and

expansion of employment exchange
services.

(d)

7. Looking towards 1977, the council
envisages that to maintain some sort of parity

with non-agricultural incomes the average agri-
cultural household income in that year should be
2 million yen (U.S. $ 5,555). [n order to make
that possible, the typical rice farm should be
45 ha. large, and a dairy farm should have at
least 20 milking cows. Further, it would be
necessary to introduce e¢ven more mechanisa-
tion, to extend cooperative farming in suitable
circumstances, and finally to improve the land
market. For those last two desiderata it would
be necessary to amend the present Agricultural
Land Law, and the Cooperative Law.

8. The Council recommended improvement
of attractiveness of living conditions in rural
areas as well as introduction of non-farming
activities (e.g. electronics industries), both as in-
struments of siphoning off labour from farming
and as a relief to congestion incities. @ ® ®

Is This a Vegetarian Country?

Percentage of Non-vegetarians to the Total Population

Woest Bengal, Orissa, Assam
Mysore

Andhra Pradesh
Tamil Nadu

Jammu and Kashmir
Bihar

Kerala

Maharashtra
Madhya Pradesh
Uttar Pradesh
Punjab

Gujarat

Rajasthan

All India

95
92
90
85
82
78
71
68
55
52
50
41
38
70

Source : Yojana, quoted by Compass, Vol, IV No. 4.



Iran’s

Rural Economy

Dariush Arfa Kabooedvand*

Agriculture and animal husbandry are of special significance in the economy of Iran,
of Iran’s Gross National Product,

account for nearly a quarter

value added in this sector will be the highest during the
the development of Iran’s rural economy.

gives here the background information about

THE rural population constitutes 6! per cent

of the total population of the country. The
ratio of employed population in the agricultural
sector to the total employed population is 48
per cent. Although the objective of any eco-
nomic development plan is to reduce the ratio
of rural to urban population, according to
existing estimates no major changes are ex-
pected to occur in these ratios during the
five-year period of the Fourth Plan; hence, in
order to raise the per capita income of this major
segment of the population of Iran, greater
emphasis has to be placed on increasing agri-
cultural production than has been done so far.

With the growth in population and the in-
crease in purchasing power of various social
groups, the consumption of food products is
likely to rise, and if the major part of the food
supplies needed are not produced inside the
country, food will have to be imported. Also
one of the essential conditions for the expansion
of industries is that large-scale measures have
to be taken to produce the required raw materials
in the country.

Another basic condition for the expansion
of industry is the creation of a stable market
for various industrial products, and this will only

* Deputy Director-General, Farm Corporation, Ministry
of Land Reforms and Rural Cooperatives, Tehran, Iran.

They
next to petroleum. The
Fourth Plan period. The author

be possible if the majority of the population,
namely the rural inhabitants, can obtain manu-
factured products by earning a higher income.

The objective of the Third Plan regarding
agriculture was 22 per cent growth over a five-
year period, the equivalent of a 4 per cent annual
rate of growth. An evaluation of the perfor-
mance of the Third Plan indicates that this
objective was not achieved. In fact the average
annual growth of the value added in the agri-
cultural sector (at 1344 prices) did not exceed
26 per cent during the Third Plan period for
certain reasons:

i, Three of the five years of the Third Plan
period were marked by a severe drought through-
out the country and this caused low production
level for certain crops.

ii. In as much as priority was given to the
immediate and rapid implementation of the
Land Reform Legslation, especially the first
and second phases, part of the agricultural
manpower as well as the existing facilities of
the Ministry of Agriculture, technical, adminis-
trative and financial, were used in this work;
consequently other functions of the Ministry,
which bave a direct bearing on increased pro-
duction, were overshadowed.

In spite of the fact that, owing to certain
problems, already outlined, the complete attain-
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ment of the objectives of the Third Agriculture
Plan was not possible, the implementation of
the Plan solved many of the basic problems
and difficulties in agriculture and paved the
way for further fundamental work in the future;
in short, as far as agriculture is concerned, the
Third Plan period has been marked by the
creation of an infrastructure that will permit
more rapid growth in the future, on account of
certain definite achievements, detailed below.

L.and Reform

The Third Agriculture Plan has had
extremely positive effects on the solu-
tion of the basic problems regarding land tenure
and land ownership. The rapid and successful
enforcement of Land Reform Laws led to the
abolition of feudalism, both direct and indirect,
and removed the psychological and social
obstacles that hindered the wuseful activities
of the farmers. The enforcement of the Land
Reform legislation created an unpreccdented
dynamism among several million toiling villagers
and cleared the way for new activities. This
in itself was one of the most important and effec-
tive measures for the attainment of the objective
of increased production.

In the execution of the first phase of Land
Reform, 14,685 villages, fully or partially owned,
were purchased and distributed among 631,769
farming families. In the second phase, up to
the end of 1345, attention was paid to 52,846
villages including 17,718 farms. The legal
status of 2,338,170 farming families was deter-
mined.

A number of other measures were also taken:

1. Conservation of natural resources
ii. Distribution of agricultural credits
ili. Establishment of co-operative sacieties
iv. Promoting the use of fertilizers

The consumption of fertilizers, which was
about 47,000 tons in the first year of the plan
rose to 130,000 tons in 1346. This increase
is due both to the numerous field experiments
conducted in various regions to ascertain the

best type of fertilizer and its optimum use in var-
ious cultivations, as well as to the efforts made
to introduce the economic advantages of fertili-
zers, to improve distribution and create credit
facilities by private sector and Government
agencies. The establishment of a fertilizer
plant near Shiraz and the start of the construc-
tion of a plant in Bandar Shahpur are measures
taken towards self-sufficiency in this field.

Other areas covered were:

i. Control of pests and plant diseases
ii. Agricultural research
iii. Animal husbandry

Fourth Agriculture Plan

The general objectives of the Fourth Agri-
culture Plan which has been established with
due consideration for production capabilities as
well as the relationship between the agricuiture
sector and other economic sectors, are as fol-
lows:

(a) A minimum average annual growth of
5 per cent in the gross preduct of the
agriculture sector in order to meet
the constantly increasing nutritional
demands of the population as well as
the supply of raw materials for domes-
tic industries and export.

Increasing the productivity of labour and
land by dissemination of modern techni-
ques of production and operation.

(¢) Raising the employment level in rural
areas by diversifying occupations,
developing cottage industries and pro-
viding new employment opportunities
for those entering the rural labour mar-
ket during the plan period.

The conservation, development and
improvement of natural resources such
as water, soil, pasture, forests, fish and
wild game, as well as the effective and
reasonable exploitation of these re-
sources.

(e) Transforming the structure of rural
society on the basis of cooperative and
self-help activities. 'Y ]

(b)

(d)
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Rotary, Toggle,
Micro, Push
Button, Limit,
Knife, Centri-
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ches,
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from 2A to TEST EQUIPMENT

of all kinds. H.T.V.B.
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variety.

Testers, Oll Testers, olc.

P.B. &=

& STRIPS -

Various kinds and sizes.

he wonderful portable
% Automatic Emergency
2 Lighting Units for

“CONCAP"

Mid, to 10 Mid.
250V - 350V -

[§ 440V A.C. 600V D.C.

RELAYS

8 Electromagnetic,

Telephone type
D.C: 5-600, $-3000,
AC or DC: $5-4000.
$5-1000; S-1000.

GAS & OIL , |

RELAYS

{Available in 3 ranges)
For protection ot oil-

immersed transformers.

PROTECTRON

the only trensistorised |

£ unit for preventing ;

£ busnlng out of motors

By due to low voltage or §
single phasing.

e

Ao: lnv;n ' Currom & Potential Tansformers + Battery Chargers. Voltage
Stabilizers & Rectifiers * Spot Walders # Rubber & Metal Hardness Testers, Etc,
For further details, conlact

INDIAN ENGINEERING COMPANY

BOMBAY :132, Dr.Besant Rd., Worli Naka, Bombay-18. Phones - 379544/45- 374555'0
(“\I/—j CALCUTTA : 96, Dr. Sundari Mohan Avenue, Celcutta-14. Phones : 440081-440082
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EANGALORE:1. Narasimharaja Road, Bangalore-2. Phone: 29054 . B

HYDERABAD :6-3/637, Rajbhuvan Rd., Khairalabad, Hyderabad-4. Phone : 33051 £




Generator Transformer for

Rajasthan Atomic Power Project,
Kota RANGE OF MANUFACTURE

Most modern  techniques,  + Water Turhines and Generators = Steam Tur-
axcellent craftsmanship and rigid bines and Generators complete with condensers
quality control ensure top gnd feed heating equipment * Synchronous

ondensers » Power Transtormers « [nstrument
perfo;manced of iﬁ?h Nprqduct Transformers » High Voltage  Switchgear
manufactured by is National » Electric and Dieset Electric Traction equipment
Enterprise. « Silicon Rectifiers « Capacitors.
We are also in a position to meet
requirements of
® On-Load Tap Changers
& Condenser Bushings
® Detachable Radiators
¢ Synthetic Resin Bonded Paper Cylinders
® Mica Products
Covering complete range of Power
Transtormers.

Enquiries to : Commercial Manager
HEAVY ELECTRICALS @
(INDIA) LIMITED

BH OPAL (A Government of india Undestaking)




AN ACTION PACKED ANKLEHIGH,
EXCLUSIVE

‘Meonground’ §
printed leather
adds an
adventurous
- touch

An anklehigh Exclusive here, fashioned
of 'moonground’ printed leather. You can
almost see the manliness crafted in this
style. For walking pleasure, thers is
microcell scic and heel and a lightweight,
flexible conztruction which gives extra
hours of comfort, See your Bata Store
today and sample a pair,

EXCLUSIVE
Style 25

Sizes 5-10
Rs 44,95
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Colour-Chem

makes

high fashion!

Trend-setting pigment printed fahrics,
vibrant with colour, are the outcome
of the superlative pigment emulsions
and synthzatic resin hinder materials
ofiered by Colour-Chem, the artist's
creativity and the textile printer's skill.

These products manufactured by
Colour-Chem in cellaboration with
Bayer and Hoechst are reliable,

cost-saving, uniform and versatile

in application. Through each

stage of manufacture, rigorous
quality testing is dane to ensure
that the customer will get products of
excellence. And Colour-Chem's

laboratory, stafled by experienced

technicians, is always «f the
customer's service.

Colour-Chem

COLOUR-GHEM L!MITED
Ravindra Annexe, 1¢4 Churchgate
Reclamation, Dinshaw Yachha Road,
Bombay-2¢.

Manufaclyrers of

Acramin® and Impdron* Pigment
Emulsions and Bindars.

in coliaboration with:
FARBENFABRIKEN BAYER AG.,
Levarkusen, West Germany and
FARBWERKE HOECHST AG.,
Frankfurt, West Germany.
Disiribuled thraugh:

Chika Limited, Bombay-4

Hoechst Dyes & Chemicals Lid., Bombay-20.

{ndekem Private L¥d., Bombay-1

“Actam. 1.8 L5e Regslered Trazemark of Farhedfateven Baper Al
“papercn is the Reg slered Trademack of Farbwerke Hoechst AG.

HModel:
Tourcesy, Alr-Indla

CC. 9357




khosla

r household electrical wiring accessories

RO

KHOSLA PLASTICS PVT. LTD.

43. AUNDH ROAD. KIRKEE POONA-3 oy,
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- WELDING IS A THREE-LETTER

The three letters are obviously IOL. Obviously because I0L (Indian Oxygen
Limited) has always pioneered advances in welding technology, and introduced
the latest welding techniques to this country. Simultaneously, IOL has developed
indigenously a wide range of welding equipment and consumables and trained
up a cadre of welding technologists, equal to the best anywhere,

I0L functicns today through a network of over sixty plants, offices, depots and

compressing stations located in every major industrial area cf the country, It
-maintains an extensive distribution system. IOL's technical experts and service-

. engineers are available throughout India to tackle any conceivable problem
related to welding. '

o Leaders in the field of welding :

10C.176 py
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YULE’S
BUSINESS

IS MINDING YOUR BUSINESS

_ - J,

Nosey? No. We cater to your varied industrial requirements ‘

with a range of precision made equipment. With expert advice
on product-maintenance. And with prompt after-sales service.

And here’s what wa have for you—
GENERAL ENGINEERING ® ELECTRICAL PRODUCTS ® MARINE CRAFT @ FAN
PRODUCTS ® TEA & SUGAR PROCESSING MACHINERY AND TURNKEY ENGINEERING

YULE yoyrs AHEAD

ANDREW YULE & CO. LTD. ENGINEERING DIVISION
YULE HOUSE, 8 CLIVE ROW, CALCUTTA-1

Branches:

BOMBAY—32, Nicol Road, Ballard Estate, Bombay'l
DELHI—-127, Jorbagh, New Delhi 3

MADRAS—""Mount View'", 132 Mount Road, Madras 8

"AYC/ECAM
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need a hoist ?

hercules
hoists
suggest:

For your material handling requirements, Hercules Hoists
Ltd. have a wide range of high quality equipment. Manu-
tfactured in collabaration with West Germany's Heinrich
de Fries, this range inciudes the popular 1/4 tonne Liftboy
hoists and strong-knit 20 tonne chain pulley biocks.

The other useful Indef products: link chain electric hoists,
1/z to 15 tonne chain puliey blocks, ratchet hoists and
various travelling trolleys.

Interested ? meet the Indef man at any of Batliboi's
{our sole selling agents) 20 offices in India. For more
information please quote Ref TX and write to Depart-

ment PUB. ;

batliboi & co. pvt. Itd. 2

forbes street, bombay 1 (br) they'll help you, -S
3




" -numb '
that tell you

accurately the
exact position
in your factory

or firm the
moment you
ask for it!

there is
money in
numbers

How long would it take you to tell
how many parts or components each
and every machine in your factory
has produced_up till this moment?
Hours? Days? With high.precision
metro counters it would take you
no more time than it takes you to
read off the figures!

High-precision metro counters help
you keep exact tally of production,
machine by machine, man by man,
shift by shift. They give you complete
control over production, help you
eliminate waste and inefficiency, and
save time, material and money.

Both Mechanical and Electro-mag-
netic counters to suit stroke as well
as rtotary motions are available for
every possible application. Ask our
engineers to evaluate the scope for
using high-precision metro counters
in your industry |

manufacturers

metropolitan
instruments
limited &’b“
trivandrum. phone: 8364

bombay. phone: 295855

SAS-MIL-62.08
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Stockists of Metropolitan Instruments Ltd.

Western Region :
Bombay Teols Supplying
Agency,
T.G. Shah Building,
Pydhonie Junction,
Bombay-3.

Dominlon Radios,
I5 Queens Road,
Bombay-4

Industrial Fngineering
Corpn.

43, Laxmi Building,

Nagdevi Cross Lane,

P.B. No, 3208, Mandvi,

Bombay-3,

P Ratilal and Company,
43, Dhanji Street,

ViJay Trade Syndicate,
1i6/118, Narayan
Dhuru Street,
Bombay-3.

Pioneer Industries,
43, Nagdevi Cross Lane,

Bombay-3. Moti Mahal,
Bombay-3.
Vacuum Plant and Davy & Co.,

Instrument Mfg Co.,

Dhareker Heights,
P.O, Mundhava, Pocna,

38, Karve Road,
Poona-4.
Vinodchandra & Co.,

96, Nagdevi Cross Lane,
Ist Floor, Bombay-3

Northern Region :

H.M. Doyal & Co,,
55, G.B. Road,
Delhij-6,

Hari Trading Co.,
Bisheshwaraganj,
Varanasi-i.

Sanwalka & Co.,
G.T, Road, Milierganj
Ludhiana-3.

Steam Equipment &
Machinery Corpn,,

7912, Latoucha Road,
Kanpur,

Eastern Region:

Simplex Engineerirg Co., 5. B, Mukherji & Co.,
58 Netaji Subhash Road, 95, Netaji Subhash Road,
Calcutta-|, Caleutta-|.

) K. Trading Co,,

35, Ezra Street,

Calcutta-1.

Southern Region :

Kashinath & Co,,

General Combustion
10 2/28%,71, Shanthi

Engg. Co.,

Nagar, 2, Saint Mark’s Road,
Hyderabad-28. Bangalore-!,
Shani & Co., Suresh & Co,
5, Angappa Naick Street, 1,39, Venkatachala
Madras.1.

Mudali Street,

Madras-3,
Coimbatore Mill Stores &
General Supplies Co.,
5/307-308, Avanashi Road,
Ccimbatore-18,

With the Best

Compliments of

THE
INTEGRAL COACH FACTORY

(INDIAN RAILWAYS)
MADRAS-38

BECO’'S

DURABLE AND QUALITY PRODUCTS

For years of troyble-fres service :

Go far “BECQ’* Grade i Machine Tools & Wood-waorking
Machines.

For speedy development of agriculture :

Buy “'BECO"" Agricultural **lmproved Implemants,”
For sturdiness and durability

Use “*BECO"" Meehanite Cas*ings Heavy or Intricate,
For overall satisfaction and safety :

Insist on BECQ M S. Wire Rods & Rerolled bars,

Beco Enaineering Co. Ltd.

BATALA (Punjah)

(Regd. Office : Ballabgarh, Haryana)

Sole Distributors for MACHINE TOOLS :

VOLTAS LIMITED
Ballard Fstate. BOMBAY-1.




PRACGA 50.8 mm
production

drilling
machine

MODEL 550

DRILLING CAPACITY IN STEEL 50.8 MM (2°)
DRILLING CAPACITY IN CAST IRON 57 MM (2}°) ,
TAPPING CAPACITY UP TO 33 MM X 3.5 PITCH (13 BSW) |

PLUS FEATURES:

3 Rugged, rectangular box-type
column for Improved stability

o Wide range of speeds and
automatic feeds to cover a variety
of drilling and boring operations

o Compound table with .025 mm
reading dials standard, with
hydraulic vertical adjustment

o Automatic lubrication
O Pre-set drilling depth control
with antomatic tripping mechanism

—so useful for drilling accurate
depth blind holes

o Fine hand feed —ideal for facing operations

=

Manufacturers:

PRAGA
TOOLS LIMITED,

Secunderabad-3 (A.F.}

For more detalls, contatt:

WILLIAM JACKS & CO.(INDIA)PVT. LTD

Bombay * Calcutta « New Delhl » Madras » Kappur

I
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With
Besi

Compliments

from

THE GWALIOR RAYON SILK MFG (WVG) CO. LTD.
BIRLAGRAM, NAGDA (W. Rly)

STAPLE FIBRE DIVISION, BIRLAGRAM

Manufacturers of Viscose Staple Fibre

PULP DIVISION, BIRLAKOOTAM

Manufacturers of Dissolving Pulp

WEAVING DIVISION, BIRLANAGAR

Manufacturers of Man-Made Fibre Fabrics

ENGINEERING DIVISION, BIRLAGRAM
Manufacturers of Rayon & Allied Chemical
Plant Machinery

Telegram : Telephone :
GRASIM—Birlagram Nagda-38 & 88
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NPC Supervisory Development Scheme

National Certificate Examination

in Supervision

* A self-study scheme for ambitious and self-motivated workers

&

ek

and supervisors for acquiring requisite professional knowledge
and qualification in scientific supervision; a scheme that offers
the management an objective means of assessing the suitability
of employees to fill up supervisory positions.

All persons qualifying at the National Certificate Examination
will receive a formal certificate awarded by the National
Productivity Council.

Registration of candidates has already started and will close on
November 30, 1970 for the first examination commencing in
November, 1971. For free prospectus, registration form, appli-
cation form and any other information, contact one of the
following offices :

i. The Executive Director, V.

ii.

11,

iv.

National Productivity Council,
38 Golf Links, New Delhi-3.

The Regional Director,

National Productivity Council, ,
21, 9th Main Road, V1.
II1 Block West, Jayanagar,
Bangalore-17.

The Regional Director
National Productivity Council,
Novelty Chamber (7th Floor)
Grant Road, Bombuay-7.

vil,

The Regional Director
National Productivity Council,
9, Syed Amir Ali Avenue
Calcutta-17.

Vi,

The Regional Director
National Productivity Council
7/155, Swarup Nagar,
Kanpur.

The Regional Director
National Productivity Council
A/80, Industrial Area,
Ludhiana.

The Regional Director,
National Productivity Council,
6, Monteith Road,

Egmore, Madras-8.

Local Productivity Council of
your region.
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Reliable CPM Model
in

Engineering

Consultancy

GK Ahuja*

The Critical Path Method is generally used
perform the specified jobs in the desired manner.

to optimise the time and cost required fo
Through this method the consulting engineer

helps the project authorities in_establishing a proper plan controlling the project, determining

the critical items in the network, and getting an o
Crashing the normal time usually increases the p
Here the system refers to the project construction and erection.

ptimum crash in the stipulated project duration,
roject cost and decreases the system reliability.

Each crash has different cost

and reliability factors; thus a particular crash with the minimum cost increase may not be as
reliable as another, with a bit more cost increase. The Consultants, while crashing, should
therefore consider both these factors and also present the results ina concrete form to the

management for taking a proper decision. This
finally presents the Reliable Project Cost Curve.

THE normal time duration of an activity or

a job, is determined on the minimum cost
basis. As shown in Fig. 1, the activity com-
pletion requires two types of costs, viz., the direct
cost, and the indirect cost. Direct Cost in-
cludes manpower, machines, materials, etc.,
while the indirect cost includes administration
work, supervision, idle resources etc. It is
clearly visible from the total cost curve (Fig.
1) that any deviation from the normal time would
mean an increase in cost. The portion of the
curve from zero time to normal time is redrawn
in such a way that it presents a relationship
between the crash time units (t) and the increase
in cost per unit crash from t-] to t, (W,). This
type of curve is shown in Fig 2. Tobein a
position to carry out the calculations, it is es-
sential to fit in a proper mathematical function,
satisfying  the points on the curve, Due to

:ljcs;gn Enéineer, National Industrial Development
Corperation, New Delhi.

article develops such a crashing method and

the curve complexity, only an approximate
function may be determined. which too, being
sophisticated, may need the services of a
computer. For the sake of simplicity and
ease in calculations for this paper, the purpose
of which is just to illustrate the method, one
of the simplest possible functions would be
taken up. This function is developed in the
following way.

The value of W, is zero for zero crash and
the increase in its value is small for the initial
crashes, while it increases tremendously with
increasing crash units. The square function
gives a similar curve and could be assumed to
fit in for our purposes of presenting the method.
The function could be written down as
W.=1."da,2, where L'da is a constant, depending
on the nature of the job. A low value of L’da
means that the crash could casily be made
without much increase in the Cost.
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A major flaw in the assurmed function is
that it does not take into account the minimum
time or even the zero time durations. Thus
this function allows a crash up to any desirable
value irrespective of the physical possibilities.
This will be taken care of while developing the
reliability function, as the zero reliability would
automatically get the minimum time limit.

Reliability is the probability that the system
would perform its specified function in the
specified time and under the specific operating
conditions.  As it is difficult to determine the
reliability of a job in absolute terms, it is as-
sumed that the normal time duration for each
activity has a unit reliability while the minimum
time has zero reliability. On this basis the
Relative Reliability Curve for each activity
is determined. As this would also be a sophi-
sticated curve. an approximate function would be
assumed to fit in.

For this paper, we would take up a simple
function. As discussed earlier, the relative
reliability of the crash at the normal time is
taken as equal to 1. With an increase in crash,
the reliability decreases, first slowly, and then,

rapidly. It becomes zero at the rminimum time
(Fig 3). This is only a theoretical limit, but

an approximate value could always be arrived
at.  One of the simple functions could be given
by R. = /| (1% 2 where « equals the

P TYT VR

w COS5T

CRAGW it
{wit)

—
CRASH UMITSIL)

F1G5.2

o e e -

e e .
coa.m urtis ()
FiG 3

crash time units for zero relative reliability.
The curves for two different values of « are
shown in Fig 4.

An cvent could be reached only when all
the activities preceding it have been completed.
Thus the relative reliability of the system gets
affected when any of the activities is crashed.
If one activity is crashed. the system’s relative
reliability changes likewise; but when two or
more activities are crashed, the resultant re-
lative reliability needs to be determined. Let
us study the two possible combinations i.e. (i}
saries, and (i) parallel.
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If two activities arranged in series have been
crashed from normal time to some other time
with final relative reliabilities R; & R;, the re-
sultant relative reliability of the end event being
reached would be R, x Rs. Thus, if there are n
such activities with the final relative reliabili-

ties R;, Ry, R,, the resultant would be
R] X Rg ), S X Rn.
RI m— RZ
o 3
(- &

When two activities, arranged in parallel,
are crashed from normal time to some other
time with final relative reliabilities R; & R;,
the resultant relative reliability would again
be R; x R,. In a similar way, for m such crashed
activities with relative reliabilities Ry, R, ......
Ry, the resultant would be RixR, x....... X

TH-

R, [3!

®

Critical Path Techniques

The most important and widely used Critical
Path or Network Techniques are PERT &
CPM. Though PERT is now-a-days accepted as
one of the generic names for all the network
techniques, yet it could be basically differan-
tiated from CPM etc.

PERT, the Programme FEvaluation and
Review Technique, has been found to be one
of the most advantageous techniques for in-
telligent decision making in modern industry,
The technique is based on the statistical treat-
ment of uncertainty in the activity performance
time and includes the probability factor for
the normal time estimations. The technique
1s most suitable for a programme comprised
of variable activities. A variable activity e
one, which contains a considerable number of
chance clements and thus has a large variance
in its performance time. Its examples are
the design work for new products, erection work
in uncertain environment, etc.

CPM, the Critical Path Method, is generally
used to optimize the time required to perform
routine jobs and is most useful for a programme
comprised of deterministic activities. A deter-
ministic activity is one whose variance in its
performance time is negligible, such as the pre-
paration of detailed project reports of various
projects of known know-how, regular con-
struction work etc.

Development of the Reliable CPM model
may be divided into six distinet phases as men-
tioned below:

L. Preparation of network diagrams

2. Estimation of the normal time duration
3. Determination of various parameters
4. Crashing

L

- Development of the Reliable Project Cost

Curve as well as the Relative Reliability
Curve

6. Decision making,
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Each of these phases is taken up separately
in the subsequent paragraphs while developing
the solution to a project network.

A Hypothetical Project Network

To develop the CPM model, it would be
more appropriate to take up a particular pro-
ject and evolve the curves. An actual project
has a large number of activities and the model
will involve unnecessary and repeated calcula-
tions. To present a clear-cut and easily under-
standable solution it would thus require a
small project. A hypothetical project has been
taken up and the model developed.

Letus take the case of a Consultancy Bureau,
which has been retained by a client to suggest
a proper project schedule on the minimum cost

RELIABLE CPM MODEL

basis. The clients are also interested in finding
out if the project could be completed earlier,
and if so, how much more capital would be
needed and how far would the crashed schedule
be reliable. The Consultants have thus to
prepare the Relative Reliability and the Reliable
Project Cost Curves on the basis of which, as
well as some other factors and policy matters,
the clients would make a decision about the
project schedule. The process for developing
the model is given below.

The first step is to develop the Work Break-
down Structure (W.B.S.) as well as the Master
Control Network (M.C.N.) on tae basis of
which a detailed project network is developed.
The Network as taken down for this paper
is shown in Fig. 5. The normal time duration
of each activity is now determined by the

NET-WORK REPRESENTATION

28

Irs
en0
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experts in the field and recorded on the Net- The value of « for each activity is estimateds
work as shown in Fig, 5. and recorded in the network (Fig. 6) in the man-
o ner given below:

The estimation of parameters L'da and « is
very mmportant from the point of view of '8 6
analysis. As will be seen later the value of L'da ( ) : 2
should be determined only after « is known, 1
and some other calculations have been carried

out.
Table 1
S. No. Events Path under Ziji y'il (zii—y'ij} If redun- Redundent
i test (zj-zi)  (via—yabh  (+ve,0,—ve)  dent* elements
(i.a..m..j) 4. 4 ymj) (Yes or No)

1.%* 1.4 1-3-4 20 19 -~ Yes 1--3,3—4

2. 2,5 2—5 22 15 ol Yes 2—5

3 3,6 3—6 39 20 + Yes -6

4. 46 4—6 24 29 — No -

5. 5,6 5—6 12 17 — No —

6. 6,7 6—7 18 18 0 No —

T 5,10 5—10 a0 28 + Yes 5—10

8. 6,13 6—12—13 53 50 + Yes 6—12,12—13

9. 713 7— 8—13 35 30 - Yes 7—8, 8—13
10. 7,13 7— 9—13 35 4 b Yes 7—9, 9—13
11. 7,13 7—10—13 35 20 + Yes 7—10, 10—13
12, 7,13 7—11—13 35 30 4 Yes 7—11,11—13

*The path activities are redundant if (zji—y'ij) is—ve,

**For path 1—3—4, zji=z,—2z,=20; ¥'lj=¥',,s,=normal time duration for (I—3)- normal time duration
for (3—4) ie. 7+12=19. Thus Z,,,—¥"1,,=20—19=+1; paths 1—3 and 3—4 are redundant.

1These. values of @« would seem impracticable
during minute study, but it may be noted that all the
pumerical figures of this paper have been chosen just
to simplify the calculation and avoid complications.
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Here 15 is the normal time while 6 is the
value of « which means that the reliability for
the 6th crash unit is zero, i.e. we can crash the
normal time by a maximum of 5 units.

The crash time is the normal time minus
the value of « less by i, ie. the crash time
=N—(a—1). The crash times of all the activities
are recorded below the arrow line as shown in
Fig. 6.

The critical path whichis the longest path
in terms of time throughout the Network is
also determined and marked in thick line
(Fig. 6).

Some of the activities which do not fall on
the Critical Path may be redundant, which ar¢
determined as shown in Table 1. Hers 7 re-
presents the total normal time duration through
the Path.

The redundant activities are eliminated* from
the Network which is redrawn as shown in
Fig. 7. The Network now contains the critical
and sub-critical activities.

We now have a considerably less number
of activities to be taken care of. As the crash
cost aspect of the redundant activities is of
no signtficance, the value of L'da is calculated
for the critical and sub-critical activities only.

It is here that the importance of estimating
the value of L’da at this stage is realised. The j
values are estimated on the basis of past ex-
perience and marked in Fig. 7.

The normal time estimations are marked
below the activity arrows as shown in Fig. 8.

The longest time durations (Z;) {or the events
are estimated and marked in Fig. 8.

The Critical Path is determined and marked
in thick line. It can be noted that the Critical
Path as found here is slightly different from
the previously determined path.

*{t is assumed that the resources affecting the time
schedule for each activity are not interchangable.
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From the assumed mathematical functions
all the values of W, and R: are determined in

the following way:
W, = W, = ;x4
(t=1)
= 1 x1
W, = XA
\Vz o= 4 ’1“
W; = 9 ;1 andso on
Also. R, R. =
b A () =
Ra = J L
fra]
R: =

4/ 1—-———3 and so on.
o

_ All the values of W, and R, are tabulated
in Table 2. The W,/R, values are also cal-
culated and recorded in the same table.

On the basis of figures drawn and the tables
formulated, the crashing method is developed
as given below:

All the cut-setsi of the network are first
determined. These are:

1. 12 5. 4-6, 56, 5.7
2 24 6. 57, 67

3. 45 406 7. 7-13

4. 45, 56, 67 8 1314

*When we make a cut in the net
work so that the whole network is
entirely divided into two definitive
and exclusive parts, we say that a
cut-set is formed. For instance,
the cut A as shown here forms
a cut-set while the cut B does
not do so. The activities of the
cut-set formed by A are 1-3, 1-4
& 2-4,
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Table 2
'-15 2
N > | 2s CRASH UNITS (1)
< | 1 z 3 4 5 6 7 8 9 10 1
- W, 23 9.2 20,7 36.8 57.5 — — — S
1 -2 6 23 R: .99 .94 87 74 .55 0 0 0 0 0 0
W /R, 23 98 23.7 492 1050 o o o « - «
W, 2.7 108 24.3 43.1 67.5 o s e — — _
2. 24 6 27 R .99 .94 .87 75 .55 o 0 0 0 0 o
W/R, 2.7 114 28.0 75.5 123.0 « o x ® = &
W, 9.0 36.0 81.0 — s L — = — _ —
3, 45 4 90 R, 97 .87 .66 0 0 ] 0 0 0 0 0
Wi/R 93 414 1230 « « B o & & o &
W, 32 128 27.8 51.2 .80 — s - e gs
4. 46 6 32 R .99 .94 .87 .75 .55 0 0 0 0 0 0
p Wi/R¢ 32 138 316 .68 145 . « = « « =
W, 04 16 3.6 6.4 10 144 196 255 324 400 —
5. 56 11 04 R, 59 98 .96 93 .89 .84 a7 . 57 A
W iR, 04 1.6 38 6.9 11.2 172 254 37.0 568 952 «
W, 3.0 320 e - . - = _ -
6. 57 3 80 R. 94 .74 0 0 0 0 0 0 0 0 0
Wu’R: 8.5 432 = -4 =4 @ =4 -4 -4 « -3
W, 4.0 160 36.0 64.0 — — T xzz — s
7 &7 5 40 R: 98 .92 .8 6 0 0 i) 0 0 0 0
Wg.l'Rg 4l 17.4 45,0 ]07.0 o @x -4 [ 4 & -4 =
W, 9.1 354 819 1450 2270 - ST — - —_
8. 713 6 9.1 R: 95 94 .87 75 .55 0 0 0 0 0 0
Wi/R¢ 9.1 38.7 94.2 193.0 412.0 o @ « « « «
w, 1.8 7.2 16.2 28.7 45.0 = B — —_ -
9 1314 6 18 R, 99 94 87 .75 .55 0 0 0 i} o o
W./R, 1.8 .76 18.6 38.2 82.0 o _ . o o «
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These cut-sets, along with the individual acti-
vities of the cut sets are written down as shown
in Table 3.

It is found that the slack in the sub-critical
activities 4-6, and 5-7 gets affected by a crash
in 4-5, 5-6, and 5-7 in the following way.

(a) Crash in 4-5 reduces the slack in 4-6

(b) Crash in 5-6 reduces the slack in 4-6
and 5-7,

{c) Crash in 6-7 reduces the slack in 5-7.

The above relationship is tabulated and shown
in Table 3.

Due to common rctivities in some of the
cut-sets, the crash in one cut-set affects the
W./R: of some other cut-sets and vice-versa.
For example, if 4-5 is crashed the W/R, of cut-
sets 4-5, 46, and 4-5, 5-6, 6-7 is affected, also
a crash in 4-5, 4-6 or 4-5, 56, 6-7 affects
4-5 along with some other activities. Such
a relationship is developed for all activities and
is shown in Table 3.

We now look at the W:/R, values of each
activity/cut set mentioned in Table 3, for the
first possible crash and record in the first crash
column of the table. It is noted from Fig. 7
that the direction of 5-6 in cut-set 4-5, 5-6, and
6-7 is opposite to the general direction which
means that a crash in the cut set requires an
expansion in 5-6. At this stage the expansion
in 5-6 is not significant, so that the W,/R, for
this cut-set would equal the W,/R, for 4-5
plus that for 67 only.

It is easy to speculate that there is no point
in crashing a sub-critical activity or a cut-set
containing a sub-critical activity. This is so,
because the crash in sub-critical activity does
not affect the length of the critical path. The
other activities of such a cut-set would there-
fore be crashed individually till the slack of
the sub-critical activity reduces to zero. These
uncrashable activities and cut-sets are thus
separated out by a thick line and shaded as
shown in the crash table (Table 3).

The first crash column of the crash table

indicates that activity 5-6 should be crashed
first. This crash is circled out as shown.

The crash in 5-6 has a slack relationship
with 4-7 and 5-6 whose slack has got reduced
by one unit. The 3-6 crash also has a W,/R,
relationship due to which the W,/R, values
of 4-6, 5-6, 5-7 and 4-5, 5-6, 6-7 get changed.
As 5-6 could now be expanded because of the
affected crash, the W,/R; for 4-5, 5-6, 6-7 would
equal to the sum of the values of 4-5 & 6-7
minus the value for 5-6 expansion ie 9.3+
4.1 —4=13.0. All the revised W,/R, values are
now estimated and recorded in the second
crash column. It is found that the next crash-
able activity is also 5-6 which is circled.

This crash changes the slack and W,/R,
values in a similar way and the revised values
are recorded in the third crash column. It
is found that the next crashable cut-set is 13-
14, which is now circled. This crash has no
slack and W,/R. relationship. The 4th crash
column is now filled up which shows that 1-2
should next be crashed and is thus circled out.

The next two crashes which are in 2-4
and 5-6 are also carried out in a similar way.

Filling up of seventh crash column shows
that the double shaded area which indicates
the slack has now vanished and all the activities
are now critical. The crash in individual
activities is now of no use, and only the cut-sets
should be considered for crashing. The indivi-
dual activities are separated out as shown in
the table. The seventh crash is found to be
in 13-14 which is circled out.

We now go on crashing the cut-sets and
filling the next columns. The next 14 crashes
are found to be:

Crash No.  Cut-set Crash No.  Cut-set
g 7-13 15 24
9 4-5, 5-6, 67 16 13-14
10 1-2 17 7-13
11 2-4 18 1-2
12 4-6, 5-6, 5-7 19 4.5, 5-6, 6-7
13 13-14 20 24
14 1-2 21 4-6, 5-6, 5-7
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When we £ill in the twenty second crash Table 4
column, the W,/R, for 5-7 is found to be
infinite which indicates that we would not o osh Cut-set/ o
go for any further crash in a cut-set contain- No. Activity System Reliability
ing that activity. We now procead in a similar
way and crash all possible cut-sets. After
28 crashes we find that it is not possible to have k g_g Q;X 99 =0.99
any further crash. It is noted that some indi- 3 13_1 i o Xizg =098
. S 5 § — 98 x .99 =0.97
vidual activities in the shaded area could easily 5 75 97 % .99 —0.99
be crashed without any cost increase, but doing 5. 2—4 .96 .99 =0.95
so would have no effect on the project duration; ¢ 5.6 95 .9a —0.93
these activities are thus left as they are. 7. 13—14 ,g3x':ﬁ =0:88
8 713 .88 x.99 =(.87
Crash No, Cut-set I9. 4M§, 576, 67 .87x.97x:38x.98 =0.85
0. 1— Bix 2 ={.81
2 13-14 1. 24 Bl et —0.77
23 7-13 12. 46, 5—6,5—7 .77x.99 - .94 =0(,70
24 1-2 13. 13—14 JO0x 87 =065
25 2.4 18, 12 65% ;81 =0.60
26 4-5, 46 b Lod Sl =0.55
27 713 16, 13—14 LR S5 =0.48
55 £13 17.  7—13 A8 x 12t =045
18, 1--2 A5x 12 =0,39
The totally crashed net work is shown in 1% #4556, 6—7 39x .51 .88 53 =034
Fig. 9 20, 2—4 .34x:%;_ =0,29
& 7 20 46,5657 29x:Slxzex it —0
The Relative Reliability of the overall system 22, 13—14 2bxis =0.16
after each crash is an important factor and is 23. 713 d6x 81 =0.14
determined in the following way: 4. 12 d4xpat =011
25, 2—4 Alx 53 =0.08
1st Crash i The Relative Reliability of 5-6 26. 4—5, 4—6 DB :gax:2z =0.06
changes from 1 to .99 which 27. 7—13 0618 =0.05
thus becomes the System Rela- 28 7 -13 05x 53 =0.03
tive Reliability.
We now try to determine the value of W,
2nd Crash : The Relative Reliability of 5-6 for each crash from the W./R: values of the
changes from .99 to .98; thus individual constituent activities. Looking at
the System Relative Reliability Tables 2 and 3, the W, for the first crash is 0.4,
becomes .99 x :32=.98 second crash 1.6, third is 1.8 and so on. A
crash involving more than one activity would
3rd Crash :

Other Crashes :

The Relative Reliability of 13-14
changes from 1 to .98 which
is in series with the rest of the
system. The overall Relative
Reliability is thus .98 x.99=.97

The Relative Reliability of the
system for the rest of the cra-
shes is determined In a similar
way and shown in Table 4.

give the W, value by summing up the indivi-
dual values. All these values are determined and
written down in Table 5.

The W. and W/R; values up to each crash

are now summed up in Table 5. Other columns
are also filled up as shown.

Table 5 provides all the material for drawing
the Relative Reliability and Cost Curves.
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Table §

o, (el S were W, pSptem TowlCash gwp 3w, P:i?::fslggrala )
1. 5—6 0.4 0.4 9 1 0.4 0.4 154
2 5—6 1.6 1.6 98 2 2.0 2.0 153
3. 1314 1.8 1.8 97 3 3.8 16 152
4, 1-2 2.3 2.3 96 4 6.1 6.1 151
s, 24 2.7 2.7 85 5 8.8 8.8 150
6. 5—6 3.8 3.6 93 6 12.6 12.4 149
% 13—14 7.6 722 88 7 20.2 19.6 148
8. 713 9.1 9.1 87 8 293 28.7 147
9. 4—5, 5—6, 6—7 9.6 9.4 85 9 38.9 38.1 146

10. 1—2 9.8 9.2 81 10 48.7 47.3 145

11. 24 11.4 10.8 1 11 60.1 58.1 144

12. 46 5657 155 14.8 70 12 75.6 729 143

13. 13—14 18.6 16.2 65 13 94.2 89.1 142

14. 1—2 599 207 60 14 117.9 109.8 141

15. 24 28.0 243 55 15 1459 134.1 140

16. 1314 38.2 28.7 48 16 184.1 162.8 139

17. 7—13 18.7 36.4 45 17 2228 199.2 138

18, 1—2 492 36.8 39 18 272.0 236.0 137

19, 45 5-6,6-7 550 484 34 19 327.0 284.4 136

20, 24 57.5 432 29 20 384.5 327.6 135

21. 4—6,5—6,5—7  60.6 48.4 i 21 45.1 376.0 134

2. 13—14 82.0 450 16 2 527.1 421.0 133

23, 7—13 94.2 81.9 14 7 621.3 502.9 132

24, 1-2 105.0 57.5 1 24 726.3 560.4 131

2. 24 123.0 6.5 08 25 849.3 627.9 130

26. 4-5,4-6 1546  108.8 06 26 10029 7367 129

27, 7—13 1930 1450 05 27 1196.9 881.7 128

28, i 4120 2270 03 28 16088  1108.7 127
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Fig 12

The total W,/R, values versus the crash units
(t) are plotted in Fig 10,

The total W, values versus the crash units
(t) are also plotted in Fig. 10. This curve is
an important result of this paper and is named
as the Reliable Project Cost Curve. Through
this curve a final decision could be made re-
garding the crash to be eflected.

The Relative Reliability values versus the
crash units (t) are plotted in the same graph
in Fig. 10. Before deciding the final crash,
we could compare the Relative Reliability of
this crash to that of preceding and succeeding
crash.

On the basis of Fig. 10. as also the urgency
of work and the financia} aspect, the total crash
could easily be decided.

Let us assume that in our case, it has been

finally decided to crash the project duration by
10 units. The corresponding value of W,
is 47.3 units. Table 5 indicates that the activi-
ties being crashed are 5-6, 5-6, 13-14, 1-2, 2-4,
5-6, 13-14, 7-13, 4-5, 5.6, 6-7 and 1-2 by 1,
LLLLLILIL, —1, 1 and 1 crash units res-
pectively. The negative sign represents expan-
sion. The units of crash for each activity are
summed up and given below:

Activity Crash Units
1—2 2
2—4 1
45 i
5—6 2
6—7 1
7—13 1

13—14 2

The network is also revised
to the final crash decision and
IT and 12. The project duration

according
shown in Fig,
is 145 units. °



Labour’s Share

in

National

Income

RR Singh*

The stability of the proportion of the national income accruing to labour is 2 most surprising
economic phenomenon of modern times, yet an established fact in the whole range of economic statis-
tics for all countries. Changes in the share of wages in the national incomes do occur but they are not

so great as should be expected when compared with the
This relative constancy of the share of wages in national

shares accruing to other input factors.

often wide swings of the corresponding

incomes of all countries including India, developed or developing, socialist or capitalist, rich or poor

calls for economic analysis.
it transforms raw materials into
the apportionment of the net proceeds among them.

Manufacturing industry provides a vast field for investigation, since
finished products with the help of capital and Iabour, giving rise to

Itis, therefore, of vital importance to ascertain

how far and why their respective shares in the joint product of industry remain constant or keep

on fluctuating within certain traditional ranges.
by manufacture may be spotlighted.

The proportion accruing to labour of the value added

How far can the ‘theory of labour’s share of national income' developed during the preceding

few decades and briefly summarised in the
tutes the main purpose of this brief article.

inadequate and are not available in continuous and indiscrete series.

following pages be corroborated and strengthened, consti-
Unfortunately the requisite statistical data are woefully

Under these limitations an

attempt has been made to interpret the processed data with all caution and care.

THE proportion of the value added, received
by labour, will tend to be affected in parti-
cular by the relative bargaining strength of
capital and labour. If the bargaining power of
employers in relation to that of workers increases
or if the competition in the product market
becomes more imperfect, employers will be
able to increase their profits and to reduce
wages Of resist an increase in wages. In this
event, the proportion of the product of industry,
received by workers, will decline. The reverse
of this will also be true. Again an increase

*Dr. Raghu Raj Singh, at present Vice-Principai of
the famous Agra College, is a distinguished economist,
who has pioneered studies in the Measurement of
Productivity.

in the supply of capital equipment in relation
to the supply of labour will increase the marginal
productivity of labour and reduce the marginal
productivity of capital. But the proportion of
the national income received by labour will
depend upon the degree of imperfection of
competition in the product and labour markets.

Ordinarily an increase in the proportion of
skilled to unskilled labour whers substantial
wage differentials exist between the two groups,
may result in an increase in the proportion of
the national income received by labour. Though
in recent times the proportion of skilled to un-
skiled workers has tended to increase yet
labour’s share of the national income, instead
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of appreciably rising, probably has not been
affected to any significant extent because the
wage diflerentials between these groups have
tended to narrow down pari passu.

In an industry where capital investment is
large in relation to the numbers employed,
wages will tepresent a smaller share of the
value added than they (wages) will, in an in-
dustry in which capital investment s relatively
small even though wage rates and net income
per worker may be the same in both cases. Any
change in the proportion of workers employed
in different industries may affect the average
share of the value added, received by labour.
For instance, in U.S.A. labour’s share of the
product of agriculture was 13 per cent as com-
pared with 87 per cent in mining. A shifi of
labour from agriculture to mining would, there-

fore, increase labour’s share of the national
income.*

Again an increase in the prices of food and
raw materials in relation to wages will tend to
decrease the proportion of the national income
received by labour because the proportion
received by farmers will increase. Experience
proves that the prices of agricuitural products
rise much faster than those of manufactured
commodities after the price-upswing is well
under way. This raises the farmers propor-
tion in the national income.

Factors With Short-term Effects on Labour’s
Share

Most short-term fluctuations in this pro-
portion are brought about by changes in the
size of worker's earnings caused directly by
movements in wage rates, by fluctuations in
overtime worked, by the introduction of success-
ful incentive wage schemes or by changes in the
proportion of workers employed or unemployed.
While increased overtime and successful opera-
tion of wage incentive systems may increase
worker’s earnings, they may, however, not raise
the labour’s share of " the national income or
may raise it only slightly because the increased

*I.L.O.: Wagés: General Report, 1948.
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earnings of workers from overtime and incen-
tive pay may be offset to a considerable extent by
higher profits received by entrepreneurs during
periods of  business prosperity when such
schemes can be adopted. For the same reasor.
an increase in the proportion of workers em-
ployed may increase their earnings but will
have little effect on the size of labour’s share
of the national income because profits would be
increasing in about the sames proportion as
worker's total earnings. In normal times as
distinct from the depth of a depression or the
hetght of a boom, the factor most likely to
bring about changes in labour’s share of the
national income is a substantial and general
change in wage rates.

In short, the proportion of the national
income accruing to labour seems to have re-
mained remarkably constant as supported by
statistical data except in the abnormal coadi-
tions of depression years. In normal times
the range of variation for individual countries
is not large. It would appear, therefore, that
wage increases alone have little, if any, lasting
effect on the size of labour’s share.

Wage Rates, Employment and Labour's Share
of National Income

Sometimes increases in wage rates and ear-
nings have failed to raise the labour’s share of
the national income. First, the rise in money
wage rates may lead to an increase in the
average amount of unemployment without
the increased unemployment leading to com-
mensurate reductions in profits. Such a deve-
lopment implies that workers’ excess of current
spending unmatched by their current ear-
nings is financed out of their savings, unem-
ployment insurance or other relief benefits,
There is evidence to support this view. The
average unemployment has increased in indus-
trialised countries for reasons largely unaccount-
ed for by rising wags rates. Secondly, the value
of the total physical product at constant prices
may rise enough to offset the rise in labour
carnings and to provide enough additional
income to other input factors, capital and mana-
gement. Thirdly, the rise in money wage rates
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may be offset by equal increases in prices, leav-
ing the respective shares of labour and capital
in the joint product of industry unaltered.
Generally the unorganised consumers unable
to resist such price increases submit to this kind
of fleecing. The main explanation of the
constancy of labour’s share in national income
seems to be that whenever money wages have
risen more than Iabour productivity and thus
resulted in higher wage costs, the excess of the
rise in money wage rates over the increase in
labour productivity is offset by increased prices
charged from consumers.

Price Movements and Labour’s Share of National
Income

In a peried of full employment, general wage
increases tend to raise prices. When costs
and prices tise together, entrepreneurs Wwill
certainly raise prices unless they are prevented
from doing so by effective controls. Dur-
ing war and transition periods because of full
employment and scarcity of raw materials and
equipment it has not always been possible to
offset wage increases by higher production.
Consequently the rise of wage rates has tended
to intensify inflationary pressures in a number
of countries. The clearest case of an improve-
ment is a rise in real earnings due to a rise in
real wage rates. Such a development will
raise labour’s share of national income if real
hourly earnings rise faster than productivity
per manhour. On the other hand, labour’s
share of national income could rise even if
real wage rates do not rise more than produc-
tivity through an increase in the ratio of labour
to fixed factors (capital, land and entrepre-
neurship) employed. It could also rise as the
result of a rise in incomes received by workers,
for example, from social insurance benefits.

The experience of the war and postwar
periods snggests that higher money wages can
bring significant increases in real hourly earn-
ings, even in periods of full employment and
inflationary pressure, provided there is effec-
tive control of prices so that increases in money
wage rates are not entirely offset by increased
prices. Theoretically, labour’s real income

NATIONAL INCOME

could rise without an increase in productivity
if price policy is successful in preventing prices
from rising as quickly as money wages so that
labour’s share of national income is increased.
It may, therefore, safely be concluded consis-
tent with the past statistical evidence, that a
combination of high demand for labour, rising
money wage rates and effective price controls
can raise the share of labour in national income.
This presupposes that far more widespread
and vigorous price controls would be needed
to achieve really significant increases in labour’s
share of national income. Moreover, part of
the explanation of the war-time rise in labour’s
share is to be found in a rise in the ratio of
labour to capital; fighting a total war absorbed
more unemployed labour than excess plant
capacity and resulted in a relatively great expan-
sion of services and labour intensive indust-
ries.

A critical analysis of the rates of wages,
salaries and other benefits to value added by
manufacture in major industries of India,
in the face of changing real wage rates, produc-
tivity and employment may be of great value.
It should, however, be borne in mind that there
is no reason to expect that the above outlined
factors will operate together in the same direc-
tion. A change in one may be offset by a con-
trary change in another. It is not without
difficulty, therefore, to establish any long-run
trends as the probable combined effect of
changes in all the factors taken together.

Iron and steel industry provides a case in
contrast to other major industries of India.
Labour’s share in the value added remains
depressed throughout excepting the year 1962.
Progressively rising productivity and employ-
ment could make substantial additions to the
value added, while real wage rates though re-
maining slightly above parity dropped down
precipitously touching the lowest point ai 65
in 1964, Increases in productivity and employ-
ment that pushed up considerably the value
added could not be offset by increases, small
as they were, in wage rates. This explains
the low wage ratio in the value added. This
line of argument, however, provides only a
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Index Numbers of : Index Numbers of :

Labour’s Real Employ- Produc- N.P Labour’s Real Employ- Produc- N.P.

share in  Wages  ment tivity % of Share in Wages  ment tivity o of

VAM nett VAM nett

worth worth

1951 100 100 100 100 15.2 100 100 100 100 11.8
1952 92 109 99 107 15.3 95 97 102 106 8.3
1953 78 104 108 115 14.4 100 93 98 108 i0.1
1954 72 105 106 124 18.6 90 113 97 116 9.4
1955 72 115 107 128 21.9 90 128 102 128 8.1
1956 62 112 133 150 14.6 102 121 109 138 10.2
1957 68 108 135 151 11.2 80 1t3 115 125 9.7
1958 78 107 125 165 11.9 90 115 115 117 8.3
1959 88 98 156 186 14.1 105 113 118 118 11.9
1960 97 99 151 176 10.5 98 i50 129 127 11.5
1961 93 100 164 179 10.2 100 176 130 139 7.3
1962 130 94 190 155 12.8 115 179 133 126 3.5
1963 95 77 213 198 14.2 127 169 125 116 7.8
1964 85 95 233 199 10.6 119 153 133 135 8.6
1965 95 238 206 8.5 122 153 144 148 10.8

small part of the full explanation for the low
wage ratio in the value added. Labour’s share
in the product of an industry is bound to be
low if it is capital-intensive and uses highly
sophisticated machinery and equipment. Iron
and steel industry is a case in point.

A sudden and abrupt increase in the wage
ratio registered in 1962 owes an explanation.
A considerable fall in productivity must have
been compensated by a sizable marking up
of prices of steel. Wage rates and profita-
bility seem mostly to have been overshadowed
and become ineffective. It is only the volume
of employment which nearly doubled itself
during this period that explains the far-stepp-

ing out of wage ratio in the value added during
the year.

In sugar industry, the combined impact of
rising wage rates and employment on wage
ratio seems to have been set at naught by pro-
ductivity which has been rising still faster.
It is only since 1960 that the improvement
in real wage rates and employment far over-
stepped increases in productivity. This re-
sulted in sizable increase in the labour’s share
of national income. Thus, the favourable
trend in wage ratio is further re-inforced by a
declining rate of profitability. A part of
the improvement in wage ratio in the value
added should also be attributed to a rise in
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LABOUR’S SHARE IN NATIONAL INCOME

All Industries

'INDEX

NUMBERS OF :
Net Profit
Labour’s Real Wages Employment  Productivity Wholesale  as percentage
Share in Prices of Net Worth
VAM

1951 100 100 100 10 100 9.6
1952 116 109 104 102 88 5:7
1953 111 107 10 107 92 6.8
1954 107 112 105 121 86 7.8
1955 100 124 107 142 79 8.1
1956 100 115 117 134 89 8.8
1957 105 114 119 127 54 6.4
1958 100 111 117 135 96 7.1
1959 98 110 125 138 100 10.5
1960 102 114 130 134 107 10.8
1961 98 116 134 i41 109 10.0
1962 102 116 14] 149 110 9.0
1963 98 114 150 161 114 9.4
1964 100 105 157 156 127 9.2
1965 104 — 164 156 139 8.8

the value of the total physical product at con-
stant prices during this period.

On the bazsis of the statistical data con-
tained in the table and in the light of the fore-
going reading, it may be inferred that though
fluctuations in wage ratio to value added have
taken place, both in iron and steel and
sugar industries yet they are not of great
magnitude so as to vitiate the unmistakable
trend towards constancy in the wage ratio to
value added.

Real wage rates have always been lagging
behind productivity indices inducing a decline
in the labour’s share of national income in all
industries as a whole. The progressively rising
trend in the employment index, however, seems
to have arrested the likely fall in the wage ratio
to value added. The impact of wholesale
prices and near uniformity in the rate of pro-
fitability have further produced a favourable

effect on the wage ratio. These counter-
vailing economic forces have made the propor-
tion of wage incomes to total incomes almost
firm and steady. The trend towards constancy
is distinctly pronounced in the general average
for all industries, perhaps much more than
in the case of individual industries.

The statistical data go to prove that there
are very siriking similarities between the manu-
facturing industries of the developed countries
and developing ones like India. The most
notable and probably the most useful analy-
tically is the constant relation that exists bet-
ween value added and wages, salaties and the
benefits paid in manufacturing industry. That
this should be so in all principal industrial
countries is an impressive indication of the
strength of the operative underlying economic
forces despite the wide variety of technology, size
of operation and industrial structure. eee



Iron and Steel Re-rollers of
Rajasthan

A Productivity Study

Sarojini Gupta*

The author here presents a serious, statistical study of the growth a_nd productivity of the
iron and steel re-rollers of Rajasthan. The analysis is an attempt to pinpoint areas of efficiency,

as also of deficiency in the working of the industry.

The results are rather intriguing, for as

against the general impression of a marked rise in labour productivity, therg _has been in this
industry, according to the author, a fall of over 39 per cent in labour productivity (as measured
by value added) during the period covered by the analysis.

EROLLERS, processing scrap, semis and

billets, constitute the iron and steel
industry of Rajasthan. Mild steel wire making
was added in 1963, casting of doors and
windows in 1964; in 1965 the industry started
the manufacture of other mild steel sections
and plates.

In 1958, the re-rolling industry had only 7
units: 2 in Bharatpur, 2 in Pali, one each in
Ajmer and Jodhpur. By 1967, the number of
units rose to 35, with the Jaipur district having
the maximum number (12 in all) followed
by Pah (5) Udaipur (3) Ajmer, Bharatpur,
Bikaner, Ganganagar and Kota two units each,
Alwar, Jodhpur, Sikar districts etc. one unit
each.

Most of these operate on a low capital base
—28 have a capital of less than Rs. 2.5 lakhs.
Only seven units claim to have capital of more
than this figure. Only one may be called a
large-scale unit, two medium-scale and the rest,

_ *Department of Economics, Rajasthan University,
Jaipur.

small-scale. 29 out of 35 are partnership con-
cerns. Of the remaining, one is State-owned,
2 public limited companies, 2 private limited
companies, and 3 proprietory concerns.

In terms of value added, the contribution
of the rerollers to State income has recorded
an eightfold increase, from Rs. 5.9 lakhs in
1958 to Rs. 52.25 lakhs in 1965 In 1965 it
had 1.3 per cent of the total productive capital
engaged in the manufacturing sector and 3.3
persons out of every 100 employed in the indus-
tries of Rajasthan.

Rerollers in India have quite a history.
Practically all official authorities (Tariff Board,
Planning Commission etc.) have referred to
them as being inefficient and uneconomic.
There has been comment on their mushroom
growth in spite of statutory control, raw material
shortage etc. It is significant that nevertheless
they continue to survive, in defiance of restric-
tions.

Undoubtedly, they occupy an indispensable
place so long as they meet urgent and small
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orders, meet specific local requirements which
cannot be met by highly standardized primary
producers like TISCO, IISCO, and the big steel
mills at Durgapur, Rourkela and Bhilai.

The question really is: are these units really
efficient adjuncts to the major producers?
Can they survive after scarcity ceases to be a
significant factor in the market? In this con-
text, an attempt has been made to study the
productivity trends in the rerollers of Rajasthan.

The data for analysis has been obtained from
the Statistical Abstract of Rajasthan. Like
the Census of Manufacturing Industries (CMT)
it covers all the registered factories employing
20 or more workers. The study covers a period
of 11 years, from 1957 (second year of the
Second Five-Year Plan) to 1967, after the
completion of the Third Five-Year Plan, and
the Annual Plan for 1967. The total time span
is divided into three phases:

Phase | 1957 to 1960
Phase II 1961 to 1964
Phase III 1965 to 1967

For the year 1967 for which the capital size
class data of unit was made available*, the
productivity probe was carried further on
a new basis 1n some detail. Data on these
lines for some more years would have thrown
more light on the productivity trends at work
in the rerollers of Rajasthan, located their
points of weakness and strength, more precisely,
However, even as it is, the one-year size class
data is fairly heipful in pinpointing areas of
efficiency or failure.

A very simple method has been used to
work out productivity. Total cost revenue
has been worked out in the first instance. This
is obtained by adding up wages, raw material,

*The author is thankful to Director Sri LK. Verma
and his colleague Sri H. Badlani of the Directorate of
Economics and Statistics, Jaipur, for making this data
avaitable for study.

IRON & STEFL RE-ROLLERS

depreciation, share of capital (value added
minus wage bill), miscellansous costs and pay-
ment for fuel and lubricants. Then by a simple
process of dividing total cost/revenue by one
factor input or many factor inputs, year after
year, series of ratios have been calculated.
These cost ratios give an indication of efficiency
of producing a rupee of output. Similar ratios
have been worked out for value added. Per-
centagss of each factor input in total cost have
been calculated to indicate their relative im-
portance in the manufacturing process. Per
person productive capital, per person value
added, per person wages have also been worked
out to indicate the major trends in productivity.

The calculations have been made on 1960
constant price base. Working and fixed capital
have been deflated by general index and T. R.
Talwar’s investment cost index, respectively.
Raw material and fuel lubricants have been
deflated by their own respective index. The
wage bill has been deflated by the CPI in-
dex.

Components of Cost and their Relationship
with Total Revenue and Value Added as a Mea-
sure of Efficiency

Normally, labour and capital productivity
are taken to be the important indicators of the
performance of any industrial unit. The re-
rollers of Rajasthan score on these two fronts
as under:—

(a) Intensity of capital per employee has
increased slowly: as recorded by the
three-year moving average it has gone
up by 1.4 per cent. In absolute terms
it has moved from Rs. 5,208 in the first
phase to Rs. 5,281, in the third. Per
capita fixed capital records a steeper
rise. It goes up by 80.9 per cent.

(b) Productivity of labour, as measured

by value added per person, has gone

down by 39.10 per cent. Value added
per rupee of wage bill has also fallen
by 36.08 per cent. The total emolu-
ments per employee, however, have
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Table 1

Main Indicators of Productivity
(three-year moving average)

Year Per person produc- FPer person fixed Per employce value Value added per  Value added per
tive capital (in Rs.) capital (in Rs.) added (in Rs.) Re/~ of wage bill [t{aei-’productive capi-
1958 4804 1332 3366 2.87 .70
1959 5171 1436 3378 2.94 .67
1960 5649 2286 3162 2.93 .56
1961 5435 2665 3145 3.00 .59
1962 5368 3098 3272 3.03 .61
1963 5064 2627 2623 2,37 .52
1964 5375 2907 2205 2.02 .41
1968 5203 3137 1966 1.84 .38
1966 52635 3099 1863 1.72 .35
I phase 5208 1684 3302 2.91 .64
II phase 5289 2796 3013 2.80 ST
11} phase 5281 3047 2011 1.86 .38
Table 2 = -
Components of Cost (in %) (Three-vear moving average)
Year Wage Bill Raw Material Fuel & lubricants Depreciation Share of Capital
1958 8.4 71.9 4.8 e 14.1
1959 6.3 74.2 4.7 .6 13.4
1960 7.7 69.6 4.6 2.6 15.3
1961 9.0 64.6 4.4 3.5 18.5
1962 11.4 57.9 4.5 4.6 21.5
1963 13.4 63.3 5.4 39 14.4
1964 13.4 67.1 5 4.0 13.4
1965 13.9 68.9 5:4 - 4.1 -11.0
1966 12,7 68.1 5.2 3.8 3.2
I phase 7.4 71.9 1.7 1.3 14.2
IT phase 11.2 61.9 4.7 4.0 18.1
111 phase [6.6 68.2 5.2 3.9 11.2
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gone up by 77 per cent, which means
that labour productivity has fallen con-
siderably but labour continues to get
many times more than warranted by
productivity.
(c) Productivity of capital as measured by
value added per unit of productive
capital has gone down by 40,57 per
cent. In ratio terms it is a fall from
0.64 to 0.38 by a three-year moving
average. In other words, it means
a decline in capital-output ratio, that
is, In order to attain the phase I level
of productivity it calls for 68 per cent
more of capital investment.

Another way of looking at efficiency is to

TRON AND STEEL RE-ROLLERS

analyse the cost and the relative importance
of each factor input. Table 2 analyses the com-
ponents of cost in terms of percentage. It
shows that the percentage of wage cost has
almost doubled. The share of depreciation has
trebled. Fuel costs, after remaining stationary
for a while, have risen slightly. The share of
raw material has shown a very unsteady trend:
after a fall of 10 points in the intermediate phase,
it rose by 6.2 points during phase IIl. The
share of capital after recording a slight increase
in the intermediate phase has fallen finally by
7 points as compared to the preceding phase of
3 points.

The calculations of Table 3 allow one morc
angle for the assessment of productivity of
these re-rollers. In columns 1 and 2, non-

Table 3

(Three-year moving average)

Year Noncapital cost/ Noncapital cost/ Fotal cost/Value Total cost:capital’s Total cost:capital’s
Value added Total cost added share 109, return  share 109 return
on capital/Value on capital/Total
added revenue
1958 3.82 .85 4.40 3.99 .89
1959 4.56 .86 5.22 4.74 .89
1960 4.17 .83 4.86 4.40 .88
1961 3.67 .80 4.38 3.92 .86
1962 2.34 .76 3.07 2.58 .84
1963 2.67 .79 332 2.97 .84
1964 3.16 .84 3.80 3.54 .93
1965 3.50 .86 4.12 3,93 .96
1966 4.05 .88 4.64 4.25 .97
1 phase 4,18 .84 4.84 4.37 .88
(average)
11 phase 21.89 .78 3.59 3.16 .86
(average)
111 phase 1.57 .86 4.18 3.99 .95

{average)
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capital requirement for adding Re. 1 of net and
gross output has been computed. In both the
columns the broad trend is the same: after a
decline in the intermediate phase the non-capi-
tal cost rises in phase III. The rise is greater
in case of gross output. Column 3 gives a
series of total cost for each Re.1 of value added.
Once again the aforesaid trend is visible, which
confirms that both the capital and non-capital
costs to value added are rising after a fall in the
intermediate phase.

In columns 4 and 5, two more indicators
have been worked out, to probe into the general
overall productivity trends.

For this, a 10 per cent return on capital has
been allowed, instead of the original share of
capital (i.e. value added minus wage bill)
to noi-capital cost and has been related to net
and gross output (i.e. value added and total
revenue). The series in column 4 suggests that
the rerollers after having improved their per-
formance during the intermediate phase have
declined in their efficiency. Series of column
5 suggests (like column 2 ) that even the earlier
level (phase I) of efficiency has been lowered.
By all measures, the decline in the standard of
performance is marked and rapid.

Capital Size and Productivity

There is no denying the fact that productivity
of each size class would depend upon many
factors like location, technology, capacity work-
ed, quality and nature of finished products,
management etc. Keeping these factors in
view, a productivity study of the rerollers has
been made with reference to the size by capital.

Analysis of performance for the floating
year 1967 has been presented in Tables 4, 5, and
6. The industry has been divided into three
sizes.
with

Size I : 11 units, capital up to

Rs. 50,000.

Size 1I : 17 units with capital ranging from
Rs. 50,000 to Rs. 250,0600.
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Size III: 7 units with capital of more than
Rs. 250,000

If the existing number of units in each size
class can be the indicator of relative efficiency,
size two with the largest number of units would
be the most efficient and economic. Tt is closely
followed by size one with 11 units in aill. Third
comes size three with 7 units.

Table 4, with surprising consistency shows
a sort of positive correlation between capital
intensity and wages paid per person. As the
capital class moves upwards, wages paid per
individual also increase, However, both of
these factors have a negative correlation with
value added per rupee of wage bill and valye
added per rupee of productive capital. Valye
added per person is the highest in size two,
and the smallest in size three.

Analysis of components of cost presented
in Table 5 clearly showsthat the increased capital
intensity is accompanied by a declining share of
capital.  In size III, even losses are reported.
Share of fuel has declined very slowly as the
capital intensity moves up. Raw material
continues to claim the biggest slice of total cost
in all the three sizes, ranging from 56,92 per
cent in size one to 70.16 in size two. Deprecia-
tion share, very obviously. rises continuously
for the successive capital sizes. From the
point of view of labour cost, size two seems
to be the most economic, whereas size three
pays the highest amount to its labourers both
in terms of percentage and absolute sum.

This declining trend in efficiency as capital
rises is confirmed by some more indicators
presented in Table 6. Column 3 very neatly
points out that the non-capital cost required
for producing Re. 1 of gross output/total re-
venue increases as the units move upwards
on the ladder of capital intensity. It is 0.84,
0.94 and 098 respectively for the three size
classes in the ascending order. Similarly if
a 10 per cent return on capital is provided
instead of the original capital share (i. e.
value added minus wage bill) the total cost
requirements for each rupee of gross output
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Table 4

(Capital size class and indicators of Productivity)

Capital size class of Per person Per person Per employee  Value added Value added  Per person
rerollers productive fixed capital  value added per Re. of per Re, of wages
capital (in Rs.) (in Rs.) (in Rs.) wage bill productive
capital
1 3270 943 2189 1.66 67 1316
{using Capital up to
Rs. 50,000/
I 6408 3384 2463 1.49 57 1700
{(using capital from
Rs. 50,000 to
Rs. 250, 000)
111 6886 5047 1772 1.41 .25 1975
(using capital of more
than Rs, 250,000 and
above)
Table 5
Capital size class and components of cost (in VA
Capital size class Total wage Raw material Fuel and Depreciation  Capital Share Misc. cost
bill lubricants
1 14.90 56.92 6.79 1.01 12.79 7.11
11 7.58 70.16 6.27 1.54 3.97 10.38
m 17.72 68.26 5.30 3.68 1.70 6.72
Table 6
Capital size class Total Cost/ Non-Capital  Non-capital Total cost— Total cost— Value added/
Value added cost/Value cost/ capital’s capital’s Depreciation
added Total reverue  share - 10% share 4+ 107,
return on return on
capital/ capital/
Value added  Total revenue
W (2) 3) ) (5) ) M
1 4,02 3.58 .89 3.77 .93 24.4
b 5.18 8.71 .94 9.13 .99 7.8
I 6.36 6.26 .98 6.74 1.05 4.4

Note—Analysis in Tables 4, 5 and 6 relates to the data of the floating yvear 1967 and is on current prices.
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goes up from 0,93, 0.99 to 1.05 for the three
classes respectively. This is shown in column
5 of Table 6.

Lastly, if depreciation can be taken to be the
indicator of capital actually used, per rupee
capital productivity as given in column 6 ongce
again shows a declining trend as one moves
up the capital sizes.

This analysis indicates that the trend in pro-
ductivity of the rerollers of Rajasthan is not
very satisfactory. Whether it is generally true
of rerollers in the country as a whole, it would
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be difficult to say, unless country wide research
is organised in the line.

Two points, however, emerge from this
study. First, if there is any attempt to improve
the efficiency of the iron and steel industry
of India, rerollers cannot be left to themselves
as they have been so far. Second, if Rajasthan
wishes to move rapidly on the path of progress,
the productivity trends here provide a pointer to
increased amounts of investment in terms of
both labour and capital: at least something
should be done to improve productivity before
the schemes come true as contemplated. oee

Pet Dog Flies by Company Plane For

Beauty Treatment !

Recently ‘The Wall Street Journal’ carried a front-page article headiined
‘corporate chiefs fear wrath of stockholders over the cost of jets’. Some rather

lurid examples of misuse of business aircraft were described.
instance in which a company-owned aircraft was

beautlcians.

They included one
used to fly a pet poodle to the

There was hardly a way to use a company aeroplane, for illegal or immoral
purposes, which had not been tried at least once, the article implied. And all at

the shareholders’ expense !

No doubt some shareholders were shocked; some executives upset.

But

the article omitted one salient fact, namely that Dow Jones Inc., publisher of ‘The
Wall Street Journal’, itself owns and operates a $ 2.5 million business jet.

If the business jet is, as its users claim, an almost indispensable tool in
today’s fast-paced business world, ‘The Wall Street Journal’s’ article would seem

to be, at the least, onesided.

But if, as the article claims,

business aircraft are ‘a

wonderful toy-and damn the expense’ then Dow Jones might have to answer some

questions from its own shareholders.



Productivity Gains

Case Study of a Non-Ferrous Metal Industry

PN Kumar*

Productivity is one of the most elusive concepts in economic literature: “Productivity is &

subject surrounded by considerable confusion......

People employ the same word and mean different

things.”' Generally, productivity is defined as the quotient obtained by dividing output by one of the
factors of production. In a more practical form it may be defined as Production/Employment.?
The author here offers a critical examination of the Productivity Concept, and illustrates it from a
bit of his own research in the working of a non-ferrous plant.

THOUGH productivity indices are based
on labour. actvally they do not measure
merely labour efficiency. They measure indus-
trial efficiency in general, reckoned in terms of
specific factors. A rise in productivity may
be due to an improvement in the quality of raw
materials, labour skills, superior technology,
better management etc. Mathematically, some
of the factors find a place in the well-known
production function, V=F (K,N,A), where V
denotes the volume of production, K capital,
N number of manhours worked, and A the
technological level s

When we talk of labour productivity, we
generally apply, broadly, the Marxian concept:
“Labour Productivity is understood to be the
number of products and the material services
produced by living labour in a unit of time.
Non-economic services are excluded from this
account and labour used in producing them
1s treated as unproductive.”4

*Department of Economics, ML National College,
Yamunanagar, Harvana
1. Solomon Fabricant ; Basic Facts About Productivity

2. Journal of American  Statistical Asseciation, Yol.

45. 1950
3. H. Correa : Economics of Human Resources
4. Zofia Morecka ‘New Techniques and Labour

Productivity’

Labour Productivity is thus measured by the
quality of the value of the physical output/
manhours of input; hence anything that affects
the amount of output and/or the manhours
employed, will have its effect on productivity.

Actually, the factors that go into any signi-
ficant rise in productivity are of a rather complex
nature, as shown in the following illustration
from the industrial economy of the U.S.A.

Studies have been conducted in the USA to
find out the contribution of different factors
in productivity. Summary of the results of
one of the studies is given in Table 1.

The increase in productivity is the result
of investment in labour, capital, technology
level etc. . 1t is significant that nearly 65 per
cent is accounted for by technological progress,

Some time back, a study of a similar nature
was conducted in a non-ferrous metal industry
of Jagadhri (Haryana). The results of the
study are summed up in Table 11,

As will be seen, with increase in labour em-
ployed, there is increase in production, but
the reverse is not always true. Between 1964-65
and 1966-67, employment falls and output
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Table 1
Factors Affecting Productivity

Value added  Percentage
contribution
Increment in Labour 19.1 14.1
Increment in Capital 22.8 16.9
Increment in Labour
and Capital
41.9 31.10
Increment in working condi-
tions due to improvement
in health and other factors 6.0 4.5
Technological progress 87.1 64.5
Total 135.0 100.0
Table IT

Production and Productivity Relationship

Indices : 1963-64=100

Year Produc- Employ- Capital  Produc-

tion ment stock tivity

per head

1 2 3 4 5
1963-64 100.0 100.0 100.0 100.0
1964-65 159.0 165.0 102.0 96.5
1665-66 139.0 147.0 134.5 94.5
1966-67 190.0 169.0 142.5 112.2
1967-68 244.0 160.0 167.0 152.0
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empirically. We know from extraneous evi-
dence that some time in the middle of the period,
the traditional machines were working rather
inefficiently; and the position was sought to
be corrected through additions to capital stock.
About mid-1965, some automatic and other
machines were installed; hence there was no
need of increasing the manhours, subsequently.
The coefficient of correlation between produc-
tivity and capital stock per man is -+0.8. This
means that increment in productivity is mainly
due to the adoption of capital intensive methods.

Distribution of Disposable Margin

Joel Dean is of the view that profit is both
a measure of economic efficiency and a manage-
ment guide to greater economic efficiency and
investment decisions.® Profitability as an in-
dex of Productivity is a widely accepted idea.
As productivity 1ncreases, the entrepreneur
is in a position to give direct or indirect com-
pensation to the workers, In the present-day
conditions, where both the Government and the
workers’ union are wide awake, keeping a stern
eye upon profitability, an entrepreneur cannot
grab the whole of the disposable margin. How
much each one gets,isa matter of bargaining
and influence. Table III gives the pattern of
distribution of the disposable margin, in the
case under study.

Table III

Distribution of Disposable Margin

also falls, despite a substantial increase in the
capital stock per head. Naturally, productivity
declines. Between 1966-67 and 1967-68 despite
a fall in employment, output increases markedly,
alongside some increase in the capital stock
per head. There is a spurt in productivity.
Of course, quite a number of other factors would
be operative, which could only be determined

Year Produc- Gross Other  Capital
tivity Profit Wages Expen- Stock
percent diture per
Ry H — — ey . hud %)
1963-64 100.0 —  100.00 100.0 100.0
1964-65 96.5 13.0 100.8 98.5 102.0
1965-66 94.5 12.0 101.8 100.8 134.5
1966-67 112.2 25.0 102.2 112.8 142.8
1967-68 152.0 21.0 106.0 150.9 167.0

N.B. Except gross profit all figures are indices

5. Joel Dean :
fitabitity

Marketing Productivity and Pro-
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Except for the year 1967-68. there is a positive
correlation between productivity and profits,
Wages are more or less static: an increase of
only 6 per cent in a period of 4 years, despite
a marked increase in profits from 13 to 21 per
cent. Productivity has increased by 52 per
cent. presumably due to an increase of 67 per
cent in the capital stock per head. Attention
may also be drawn to a simultaneous increase
of 51 per cent in other expenditure, presumably
due to larger taxes paid and larger payments to
other entrepreneurs.

Making an analysis of Value Added for the
concluding year. 1967-68. we have the pattern,
as in Tabl IV.

We find that when Productivity increases.
by say 100 per cent, the wage earners get only

PRODUCTIVITY GAINS

Table Y
Percentage Distribution of Gains
1967-68
Percent
Wage earners 10
Entreprenent 23
Rentier classes and Government 67
Total 100,0

about 0% increase in their wages, the entre-
preneur gets more than 209 increase and the
rest is swallowed up by other rentiers and the
government. If the eatreprenzur is him-
self the capitalist, then he gets about 9/10th
of what other factors produce for him. Of
course, this needs more detailed analysis, both
theoretical and pragmaticc. @@ @

How Necessary is the Organization Chart?

The organization chart, we are told, is a vital tool

Or is it?

of modern management.

Some recent developments suggest that some companies consider
organization charts of too little value to keep current.

considers having to keep them a downright embarrassment.

At least one company

McGraw-Hill author Harold Koontz told a recent seminar in London how
he wrote to one of the biggest companies in the US, asking for a copy of their
organization chart. Koontz, who is Professor of Management at the Graduate
Business School, University of California, wanted to use the chart in a book he

was writing.

Back came a none-too-polite refusal from the company. Koontz wrote
back to the effect that he would be using this refusal in his lectures, as an

example of bad public relations.

A few days later, Koontz received a letter from the president of the
company explaining that the old organization chart was out of date, and the

company hadn’t got round to drawing up a4 new

one. But on receipt of

Koontz's letter stressing the bad public relations aspects of not having a chart,

a special board meeting was called to produce a new one, just as

as any other in US business.

impressive

i not having an organization chart is embarrassing, Litton Industries feels

that having one can be even more so.

An executive of the US conglomerate

had to explain why his company had not released an organisation chart to a

Senate investigative committee.

“We did not want to

release it,”” he said,

““because of the effect it would have on the morale of some men who think
they are closer to Messrs. Thornton and Ash (Litton’s two top men) than

they are.”

4
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Cost Study
in
Telecommunication Engineering

K Viswanathan*

It is essential that all construction programmes should be subjected to an exacting cost-study
analysis before implementation, in order to maintain a balance between service and cost.

Telecommunication industry is characterised by large plant costs that grow rapidly and

tnexorably.
of ‘‘writing off"", via the depreciation route.

The cost of the plant cannot be retrieved except by the painfully slow process
The plant is also unigue to the field and hence
fetches no more than *§unk™ value of the raw materials.

This industry is also characterised

by phenomenal technical advances. Obsolescence, which is a ‘creeping paralysis’ in other fields,

becomes a ‘galloping consumption’ in this indusiry.

Despite afl these drawbacks, large-scale

investment in communications has become a social and even political necessity,

IT is a feature of modern economy that
demand is fast outstripping the resources,
as Is the case in communication. The problem
always is how much to expand and when. It
is easy to fall into a trap at cither cxtreme—
capacity shortages on the one hand or idle capa-
cities on the other. It may appear that optimum
results would be obtained by small additions
at reasonable intervals. Small additions re-
sult in a reduction of the amount of unused
surplus facilities. However, the cost per unit
of plant would be greater for small additions
than for a large one. This is because the cost
for increased engineering time to design and
instal a larger job is not proportionate to the
increased size. Other costs such as those for
ordering and getting the materials and organi-
sing the construction crew are not very different
whether the job is small or big.

The economic engingering interval will
depend upon the category of plants and the

*Dy. Chief Signal & Telecommunication Engineer,
Railway Electrification, Allahabad.

different rate of growth anticipated. If the
rate of growth is large, then each unit installed
will also have to be proportionately large, resul-
ting in lower unit cost, but requiring larger
outlay each time. Therefore, the Economic
Engineering Interval may be defined as the
interval which results in the least cost for the
capacity installed. Any increase or decrease in
the interval will raise the cost.

The problem which normally faces the tele-
communication engineer is whether to install
for example, a 200 line exchange initially and
expand it in two intervals of 3 years cach to
600 lines or to install straightaway a 600 line
exchange. The relative cost analysis of these
alternative proposals have to be worked out,
taking into account various factors like depre-
ciation rate, life of the assets, maintenance cost,
funds availability etc.

Cost Study Types

Cost studies may vary very widely in scope
and complexity. Every project should answer
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the three fundamental questions:
(iy Why undertake this project at all?
(i) Why do it now?

(it) Which of the various alternatives will
prove to be sconomical in the long
run? In other words, why do it this
way!

There are essentially two types of cost study
which are frequently applied:

{a) Engincering cconomics or economic selec-
tion  studies: These are designed to provide
the management with cost information on pre-
sent worth or discounted cash flow basis to
assess the relative merits of alternative pro-
1ects.

{£) Profitability cvaluation throngh revenue
requirements: These are intended to provide the
managemen: with cost information or recurring
expuiises, to assess the profitability of the
project either before or after completion, in
relution to the services rendered to the users.

Principal Factors TImvolved in Cost-study

(a} Capiicl cost of an instailation activity:
Economy lics in keeping investment levels low,
As no technologice]l miracte or scientific break-
thraugh is going to bring prices tumbling down
in oreg swoop for the investor, the only course
open s to regulate the installed capacity in a

(by Recurring capital costs: This is usually
a direct consequence of having invested money
end a desire to keep it whole, while expecting
a return eon the investment,

ho pross retern from capital should pay
for capital repayment, interest on unrepdid
puart of loan capital, taxes i’ any, besides a net
reiurn to the investor.

(e} Capirad repavment: Capital repayment
is o vesult of the depreciation of an asset,
Depreciztion cxpenses are deducted from the

COST STUDY IN TELECOMMUNICATION

current revenue to repay initial capital costs
over the service life of the asset. There are
several methods of calculating depreciation
expenses. The depreciation expenses depend
upon four factors:

{i} Installed cost
(i) Service life in years
{1} Service value by the end of service life

(iv) Pattern of depreciation during service
life.

The most important of these is the osti-
mated service life of the equipment. The
longer the service life the less is the significance
of error in estimating the value. Depreciation
takes two forms:

Physical depreciation due to corrosion, due
to use and such other factors which tend to
reduce the scrvice life of the equipment.

Functional depreciation dus to depreciation
of the equipment’s ability to serve its intended
purpose; it is a change in the demand for the
type of service it can render. Obsolescence
resulting from development of superior assets,
inadequacy to mest the demand of the consumer
are some causzs of functional depreciation.

Example |

A manual telephone exchange may have
to be replaced due to the need for a faster and
more efficient service.  Alternatively when the
cost of manpower goes up. it may be cheaper
to install an automatic exchange instead of
paying for telephone operators.

Example 2

An intercommunication set of the dialing
type may have to be replaced with one of the
push button type.  in this case the inadequacy
to mect the volume of service is the cause of
functional depreciation.

Lxample 3

Where A.C. electric traction is introduced,
all line-side overland communication routes
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have to be replaced by underground cables.
But these long audio circuits on loaded quads
are doomed, since expansion is impossible by
adding carrier to the cable. In fact these re-
present large investments on an equipment
whose obsolescence potential is very high.

Example 4

Double side band wircless communication
sets are being progressively replaced by single
gide band sets. The latter, apart from being
more ecfficient with less power requirement,
have become an international necessity to
relieve the congestion in the frequency spectrum.
This is a case of paying a penalty for excessive
demand.

A study of how depreciation works leads
to some very illuminating conclusions:

(i) With good engineering and sound main-
tenance, the date of replacement can
be put off, depreciation reserves grow,
in consequence, unreturned capital at
charge grows much slower. The effect
is cumulative. With lower unreturned
capital at charge, more money can
be set aside for depreciation and pro-
fits; this further reduces the unreturned
capital at charge...and so on. Thus,
as time goes on, larger and larger con-
structions ¢an be financed by depre-
ciation money and profits. Thus a
salubrious effect can be produced by
sound maintenance techniques and a
sound depreciation policy.

(i) A disposition to replace machines and
equipment when it becomes profitable
to do so, instead of when they are worn
out has probably been one important
cause for the rapid development of the
more advanced nations. It does not,
however, imply that a working plant
should be thrown away simply because
the new plant is more sophisticated
or glamorous; the new plant should
be able to do what the old plant could
not and do it much cheaper.
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(d) Operating cost: Operating costs com-
prise those expenses, generally of a recurring
nature, which arise from operating the plant.
The level of these expenses is the function of tha
number and type of plant, methods of main-
tenance etc.

{i) Maintenance e¢xpenses. Maintenance
expenses are¢ frequently estimated as a
percentage of the capital cost. Bur
there is really no inherent relationship;
this is only an approximate and con-
venient method of representing this
expense. Sometimes a reduction
the maintenance expenses can be brought
about through higher initial capital
cost in the form of more sophisticated
equipment. Therefore, the details of the
type of plants, the testing equipmant
required and the maintenance cost
should be evaluated thoroughly as
the time of economical seleciion.

(i) Traffic expenses: Traffic expensss con-
sist for the most part of the salaries
of the telephone operators and other
staff related to the flow of communica-
tion traffic.

{e) Return on capitals: Because no enfer-
prise will invest funds in a project unless thers
15 anticipation of overall income sufficient to
cover all current cost and the desired profit,
return on capital is a necessary element in any
engineering economic or revenue-requiremsnt
cost study. Therefore this should also be
considered as a cost element for purposes of
cost evaluation studies. In the practical appli-
cations that follow, an annual refurn of 107
for most of the enterprises is tzken as the norm.
This includes the capital repayment factor also.

Practical Application to Telecommunication En-
gineering

Problem [:
Three teleprintsrs at

and Juhi share the sams
to Delhi.

Cheoki, Allahabad
chanael for working
The teleprinter opsrators are booxed
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for 8 hours on this circuit at each station. It
is reckoned that by adding a tape perforating
and retransmitting equipment to each one of the
3 teleprinters, there will be a saving of 12 hours
of teleprinter operator-time at all the four sta-
tions in one day. The tape attachment costs
Rs. 2000 with a service life of 15 years, at which
time its net salvage value will be Rs. 100. The
choice lies between adding the tape attach-
ment or continuing the present system.

Solution:
PLAN A—PURCHASE TAPE ATTACHMENT

Let us assess the annual revenue requirs-
ment, assuming 109 rate of interest.

(a) Amortization=(4xRs. 2000)x(CRF) 10%;
15 yrs

=(4xRs. 100)x(SFF) 109,
15 yrs
=1052—12,4=Rs. 1039.6

where CRF is the capital recovery
factor & SFF is the sinking fund factor,

(b) Additional maintenance expenditure
=3% of 8000=Rs. 240

{c} Net annual rev. requirements=(a)--(b)
=Rs. 1279.6 or Rs. 1280

PLAN B—CONTINUE PRESENT OPERATOR SHIFTS

{d) Operating expense

=,£—2";§ﬁ6~§-operator days x Average

salary per day.
_ [12x365 Rs.420

24 7300
=Rs. 2555

Obviously Plan A is more favourable
by a margin=(d)—{¢)=Rs. 1275

Problem 2:

"l_"o cater to the needs of a series of microwave
projects, it 15 necessary to buy a White Noise

COST STUDY IN TELECOMMUNICATION

Measuring Equipment at a cost of Rs. 40,000.
1t is estimated that the project will continue for
a period of [0 years. As an alternative it is
considered that an existing transmission mea-
suring kit can be used, if a White Noise Gener-
ator and filter units are rigged up at a cost of
Rs. 15,000. The salvage value of the rigged-
up units will be Rs. 1000 after 5 years. The
existing equipment is expected to be usable for
5 more years only. The existing equipment
will have a net salvage value of Rs. 500 if re-
placed now or Rs. 50 if replaced at the end of
5 years. The wvalue of a new White Noise
Measuring equipment after 5 years is anticipated
to be Rs. 45,000 due to rise in price level index.
The net salvage value of the new White Noise
Equipment will be Rs. 15000 at the end of 5
vears, and Rs, 8000 at the end of 10 years.

QOther costs are as follows;

Annual costs
Existing New Instru- New Instru-
Unit ment now ment after
5 years
Roeutine
Maintenance Rs. 450 Rs. 550 Rs. 600
Spare parts Rs. 400 Rs.200 Rs. 230
Total Rs. 850 Rs, 750 Rs. 850

Solution:

PLAN A—REPLACE AT THE END OF 5 YFARS

{a) Present worth of amortization
=(Rs 150004-Rs 500)}—(Rs 1000+
Rs 50) (PWF’) 10% 3 vears

=Rs 15,435

where PWI’ =Present Worth Factor of a single
future payment

{b) Total Present worth annual expenses
=Rs 850x{(PWF) 10% 5 vrs
=Rs 3230

where PWF is the Present worth factor of a
uniform series of future payments.
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(c) Net P.W. of revenue requirements at
year O=(a)-+(b)=Rs 18,665
(d) P.W. at year 5 of amortization from
years 5 io 10=Rs 45000—Rs 15000
(PWF) 10% 5 years
=Rs 35,695

{e) P.W. at year 5 of revenue requirements
for annual expenses=Rs 850 (PWF)
109/ 5 years=Rs 3230

(f) Total P.W. at year 3 of revenue require-
ment =(d)+(e)

=Rs 38,925

{(g) P.W.of (f)at year 0=Rs. 38,925x(PWEF")
109 5 years
=Rs 24,134

(h) Total P.W. of revenue requirements at
year 0=(c)+(2)
=Rs 42,799

PLAN B—REPLACE NOW

(a) P.W. of amortization=Rs 40,000—
(Rs 8,000) (PWF’) 109, 5 years
=Rs 35,032
(b) P.W. of annual expenses=Rs750x(PWF)
109, 5 years
=Rs 2843
{c) Total P.W. of revenue requirement
=(a)+(b)
=Rs 37,875

Conclusion: Plan A is therefore to be preferred.

Problem 3:

An existing Strowger type telephone ex-
change of 1000 lines capacity is to be replaced.
The cost of a new cross bar exchange is Rs 1.5
lakhs. Its service life will be 20 years, at the
end of which its salvage value will be nii. On
the other hand, the replacement can be post-
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poned by 5 years by carrying out major repairs;
renewals of defective selectors, costing Rs 35000,
The existing exchange, if replaced now, will
have a salvage vaiue of Rs 1000; if replaced after
5 years, Rs 200.  Under either plan, it is as-
sumed that the exchange will be followed by
an indefinite succession of such exchanges
of equivalent capacity. Maintenance of the
Strowger exchange costs Rs 2000 per year,
while that of the Cross-bar is Rs 1200 per vear.

Comments: P.W, study in this case Is
not appropriate as one plan will always pro-
vide a longer service life than the other. How-
ever, it is also not unreasonable to assume that
successive  installations will  continue long
enough to render the time-vulue weighting of
the later stages to be negligible in effect.  These
repeated purchases or installations will each
renew similar flow of annual revenue require-
ments. The problem therefore boils down to
two alternatives:

PLAN A: Start generating annual revenue
requirements straightaway, with a new cross-
bar exchange.

PLAN B: Start generating annual revenue
requirements 5 years from now, by repairing
the existing exchange.

But a study of simple revenue reguirements
will not be proper either, as its resulis are not
representative of all years. Therefore, it would
be necessary to compare the P.W. of the annual
revenue requirements.

Solution:
PLAN A: Replace immediately,

Annual revenue requirement of new exchange
{a) Amortization=Rs 1,50,000x(CRF} 10%;

20 yrs.
=Rs 17,630
(b} Maintenance =Rs 1200
(c) Total annuval revenue requirement

=(a)+(b)=Rs 18,830



126

{dy P.W. of arnual revenue requirement
=(C)x(PWF) 10% 5 yrs
=Rs 71679,

Add credit of Rs 1000/~ for salvage of old
exchange.

Nett PW.O- Ry 72679,

PLAN B: Improve old exchange and defer
replacement for 5 wveurs.

(0} Amortization—(Rs 1000--Rs 33000)
x (CRFY 10°% 5 wvears.—Rs 200
(SFFY 10°, 35 wrs.

=Rx 947]

(b) Maintenance=Rs 2000
{c) Toral annual rev. requirements =(a) - (b)
Rs 11471

(dy P.W. ol annual revenue requirements
={c)x(PWF) 10% 5 yrs
=Rs 45,490,

IDiflerence in Livour of Plan B
=Rs 72,679—Rs 45490=Rs 27,189

Note: The present worth of revenue require-
ment (PWRR) upproach is useful in all cases
where one has to delermine whether a proposal
for temporary reliet is justified by the savings
aceriing from deterring a large plunned expen-
diture.  The PWRR approach is also valuable
in assessitg the use of spare capucity. To find
the cconomic penalty from the use of spare plant,
a PWRR analysis scrves as a yardstick for gaug-
ing the effect of advancing the next scheduled
relief of the plunt.

Problem 4. A high capacity microwave
system is projected. The multiplex equipment
is cupable of an ultimate capacity of 1800 chan-
nels.  Fris estimated that the present demand is
for 600 channels but the future demand is
likely 1o be 100 channels per year over 12 years.
This requirement can be met by either of the
following alternatives:

COST STUDY IN TELECOMMUNICATION

pLanN A Install an
system now.

1800

channel Mux.

rLAN B: Install 900 channels now, and at
the end of the third, sixth and ninth years add
300 channels each. The following data are

given:

1800 channels In units of 300 channels
First cost... Rs. 90 fakhs  AxRs 20 lakhs

—=Rs 60 lakhs

Net salvage. .. B D iy
Life 20 years 20 yzars
Annual
Maintenance,., Rs 2.5 lakhs  3x0.6 lakhs=1 .8 lakhs

(initially)

This is a typical cuse of staggered installations
and retirements; so, a PWRR study is indicated.
The first step is to develop annual revenue
requirgments for each plan.

PLAN A  PLANB
(a) Amortization 100°]
(CRF} 109, 20 yrs.
-1-59 (SFFy 105, 20 yrs.  11.84% 11.849;

or H2.65 lakhs or 7.1 lakhs

{b) Maintenance expense. 2.5 lakhs 1.8 lakhs
Total annual rev. require-
ments =(a)4+{(b) =13.15 lakhs 8.9 lakhs

The next step 1s to work out PWRR., associated
with the two plans. for a period long enough
to include the entire life of each unit of 300
channels being added. The fast unit of 300
channels is placed in year 9 and serves for
20 years, so that the period extends to 29 years.
Assuming that units which were retired prior
to this period have been replaced by like units.
the PWRR is computed as feollows:
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removed etc. actually cost quite a  bit

f;:::,‘i’fé,&f:; Raetons Zg];Rhs sometimes. A negative mnet salvage
(lakhs) value has been deliberately assumed n
this case.
PLAN A
R l (ri} This PWRR approach will show how
: coanncls . i , misleading it actually is. if first impres-
s : o J
insalled inl yeas 4 13.13 {szgl‘ig e 12530 sions are to be belicved. In this case.
’ at first sight, staggered increments of
PLAN B plant over 9 years would appsar to be
. more economic than the instullation of
900 channels in . I et .
vear 0 §.9 (PWF) 10" 81 66 the ultimate capacits straightaway.
29 'yrs Plan A is to be prepared but only on
100 channels o the assumption that the back-up main-
5 ) ) renance services will be efficien: enough
vear s 297 (pv%?v]rg% 203 not to allow the spare capucity to degrade
x(PWFY 10°; on the shelf
3ars
300 channels in (i) In all the prcvious_e‘xaxqpicx. it 1s as-
veand .67 (PWF) 10°; 14 90 sumed that all units of a plant are
23 yrg retired simultancoushy.  In 2 complex
AMPWF) i0°] installation like a microwave station,
6 yrs some units will have shorter lives than
200 channels in “average” and some very much longer.
year 9 2.97 (PWF) 10", 10,70 Because of time-value weighting, the
20 yrs short-lived units ecxert a greater in-
X(PWE) 107, fluence on the end result than the long-
o ar lived oncs. It is for this reason. it
S has been stressed earlier. that the life-
expectancy of ecach assct should be
Total Plan B 129.84

Comments:

(i) Net salvage 1s not always positive.

carefully assessed, particularly the short-
lived ones. There arc many with very

short lives in the field of telecom-
Plaq A is clearly preferable, however paradoxi- munications.
cal it may appear.

(iv) The interest rate of (67 assumed in

all the above examples represents only

a typical figure; one could be more

The cost of removal, storage till it is with 12%.0 ® @

“Recently | attended a lecture for retzilers on the subject of decimalisation.
After an hour’s talk, the lecturer asked for any questions or comments, We
all sat there, glumly considering the upheaval and expense invoived from our
point of view. Then a lady at the back stood up and said: It's going to be a
real headache for all of us, but we’!l manage. It's the old people who will
suffer most, they'll be so confused. Why can’t we leave decimalisation until the
old people died off "

—Letter in Sunday Mirror (H. Bondy)

reasonable with 8% or more ambitious



Installation of a Unit Record

Data Processing System

N Gopalaswamy*

Many companics have introduced, or are thinking of introducing, the Unit Record Data

Processing  Svstems for different clerical routines in Place of the age-long manual systems.

Before

deciding on the introduction of U.R. machines, it is necessary to analyvse all the available facts :
a defailed QO & M study may he conducted (if not already done) with a view to simplify and standar-

dise the existing clerical

procedures before introduction of U.R. machines.

The savings possible

with improved manual systems in many cases could be very much more than that possible with
mechanisation. If the company is a big one handiing massive data, it has to be analysed whether
the information system could be made to flow faster for different decision-making processes by

the introduction of LU.R. machines.

The introduction of U.R. Data

Processing System with

the interest of top management personnel may to an extent help in streamlining procedures. 1In
the author’s opinion, it may take not fess than three years for the U.R. Installation to produce useful

ouipat,
of Unit Record Data Processing Systems,

In this article, an attempt has been made to summarise the findings on the various aspects
drawn from the author’s own experience of a U.R,

data processing section right from the proposal stage.

THE process of switch-over from the old manual

accounting svstems (o the conventional
punch card (unit record) data processing system
i1 presently on the increase in many companics.
Some of them have even gone a step further to
change to the EDP, Electronic Data
Processing System using small or big computers.
The reasons for such a change-over can be
any of the following:

(a) Status svmbol

{(b) Administrative difficulty in controlling
a huge stafi—it might be thought of
by the Management that it would be
easier to control a small number of
machine-room staff as against a large
number under the manuat systems where
the clerical productivity is low.

(¢} Introduction of modern Management
Information System-—thinking that this

*Industrial Fngineer, Orissa Cement Ltd., Rajgangpur

would be possible by the sophisticated
mechanised D.P. Svstem alone.

(d) Economies to be achieved

{e) A liking for the clean. accurate machine-
printed reports prepared in time.

{f) To facilitate streamlining of the pro-
cedures and timely submission of the
various reports—which could not have
been possible before such a change-
over,

(g) Possibility of speedy preparation of a
number of different management reports
from the same source of data.

(h) Introduction of this system by other
firms in the region.

Whatever be the reason, it is very necessary
to analyse all the facts avajlable to know the
advantages and disadvantages before deciding
to go in for a machine acccunting system.
It is always better to know the facts which
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would help in taking a corrective course of action
at any time in future. if need be.

The following is a detailed account of why,
when and how to go in for a Punch Card
(Unit Record) Installation and also the system
in brief. based on my experiences and [ hope
that this would be of some interest to prospec-
tive users of such a systen.

Feasibility Survey

Before deciding whether it is necessary to
have a Unit Record D.P. installation, all
the relevant data of the proposed installation
should be coliected. For this, the suppliers
of Unit Record machines. who would be
willing 1o carry out a detailed survey, should
be requested to submit their proposals on the
following points:

{(ay Jobs (applications) to be mechanised

(b) Machine configuration

{¢) °, loading of the machines for the
proposed applications.

(d) Stafl strength of the proposed instal-
lation and method of selection.
(¢) Details of preliminary work to be done
with regard to the mechanisation of
the jobs, i.e. codification, standardisa-

tion of input documents. staff’ recruit-
ment, machine room ctc.

(f) Time required for the above preliminary
work given in (e} before the arrival of
machines.

(g) Training of one of the officers of the

company, (who could be called the
Implementation Officer  for the pro-

posed installaiion), on the various
functions of the different machines,
systems  study, etc,

(h) Cost of the proposed installation, 1.e.
(i) machine rental;purchase cost

(ii} one time charges. if any

(1) card cost

(iv) staff salary. et

(i) Advantages and savings expected
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(j) Maintenance of the machines—posting
of an engineer, elc.

(k) Possibility of converting the Unit Re-
cord System into an EDP system at a
later stage consequent to Increase in
work volume and for introduction of
efficient Management Information Sys-
tems.

The detailed proposal given by the suppliers
on the above points should be carefully studied
and discussed by the senior executives of the
company. viz.,, General Manager, Industrial
Engineering/O & M Manager and Commercial
Manager, for taking a decision—the need,
how and when to go in for mechanisation.

Conclusions

(a) The system would be most useful

(i) where a number of statistical statements
and management reports are prepared
from the same source of data (c.g.
stores consumption analysis, personnel
dept. statistics, efc.)

(i) where the work volume is high, ie. to
keep the machines busy and the opera-
ting cost at fairly economical level.

(b) The system cannot justify any savings
in manpower where there is a reasonable level
of clerical productivity.

(¢) A detailed O & M study should be made
(if not already done) with the view to simplify
and standardise the various existing clerical
procedures  before introduction of U.R.
machines.

(d) The savings possible. with improved
manual methods 1n many cascs could be very
much more than that possible with mechanisa-
tion from the improved systems. An example,
illustrating the above, has been given in Anne-
xure 1.

It is therefore felt that the information
systems can very well be streamlined, simpli-
fied and made to work to a satisfactory level
of effectiveness even without the aid of U.R.
machines in a medium sized company. How-
ever, if the company is a big one handlinga
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mass of data, it has to be analysed whether the
information systems could be made to flow fas-
ter, give various analytical reports required for
necessary decision-making processes, and  also
whether the overall efficiency can be increased,
by the introduction of U.R. machines after
aroutine O & M study is made.

(e) The standard operating cost for an appli-
cation on the UR machines will not be less
than the standard cost for doing it manually,
as the rental and the salary of operating per-
sonnel are higher. Some examples have been
given in Annexurc 2. But, when the same
source of data is used again and again for
preparation of other reports and if the work
volume is also substantial, then the cost of
operation using UR. machines may not be
prohibitive.

(fy The introduction of U.R. data process-
ing systems with the interest of top management
personncl may, to a reasonable extent, help in
streamlining the procedures, adhering to the
schedules laid down, and preparing accurate
and neat reports at a faster rate than other-
wise possible—of course, if the top manage-
ment 1s conscious of the cxpenses that will
be incurred by the opening of a U.R. data pro-
cessing system.

(g) In any case, it is felt that the procedural
systems should be standardised first by an
O & M study and then the facts available from
the study and the proposals given by the suppliers
of U.R. machines should be studied for taking
a decision to go in for the mechanised data
processing systems. [t would take at least
a minimum period of about 3 years for the U.R,
Installation fo produce useful output.

(h) The Management should be very clear
regarding the requirements of the Organisation
for an information system and the general
principles of a decision-making  machinery
will hold here also. A firm decision should be
taken after considering all the pros and cons
given above and once a decision is taken, there
1S no point in brooding over again and again
on the expenses and wondering that the D.P.

UNIT RECORD DATA SYSTEM

section is not doing any miracle in bringing
down the costs, which really happens with
many Managements. Of course, it may be-
come necessary to study the progress of D.P.
section every now and then for the proper func-
tioning of the systems and aiso for making any
improvements in the various reports, etc.

Once a decision is taken to introduce U.R.
machines, then it is necessary to study:

(i) When more than one supplier is avail-
able it is always better to invite pro-
posals from all the supplicrs, study them
regarding cost, speed, convenience, re-
putation, etc, and then decide on the
best among the available.

Whether the machines should be pur-
chased outright or taken on hire—it
13 better to hire the machines when
the installation is quite new to the
company since the initial capital in-
volved will be low and it would be
easier to replace the current U.R.
machines by other improved types of
machines or by computers, if need be,
or even to discontinue the machines
for some reasons, as and when desired
by the Management. :

(i)

The various terms of contract to he
entered into with the suppliers on the
salient points such as systems help,
maintenance of machines, posting or
availability of a maintenance engineer,
proposed machine loads, etc. should be
thoroughly studied.

(iii)

(iv) The machine configuration suggested
by the suppliers should be studied in
the light of the machine loads, cost
and necessity of the various types of
machines. In fact, we have dropped
one type of machine. Interpreter (the
one-time charges for this was also very
high}, and reduced the number of certain
other machines (Punch & Verifier—
from 6 to 4) since we felt that these
may not be required for quitc some
time on the basis of the machine-
loads suggested. We have not felt
the necessity for these even after work-

o
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ing with the U.R., system for about
three and a half years!

(v) The senior officers may also visit some
companies having such installations
1o get an overall idea of the different
points.

Pre-Instaltation Work

When a decision is finally taken on the
introduction of U. R. data processing systems
and the machine configuration, a lot of import-
ant work has to be done in consultation with
the suppliers before the arrival of the machines,
in order to take care that the utilisation of the
machines will not be low even in the early days.
I know many cases where the machines remained
completely idle for several months for some
reason or other before actually commission-
ing and were again utilised to a very low level
for several months due to not having made
necessary preparations prior to the installation
of the machines. The different important
items of pre-installation work can be summarised
as follows;

(a) Suppliers: Necessary orders for machine,
punch cards, control panels, etc. should
be placed with suppliers giving the
delivery dates after estimating the
period required for all other pre-instal-
lation work given here.

(b) Physical planning: To finalise location,
machine-room layout, leaving enough
space for future expansion, card storage,
operators’ work tables, etc. with
plug  points, air-conditioners if
required, etc, and modifications to be
made in the existing room for the above.

{c) Personnel recruitment : Selection of
supervisor, machine operators, punch
operators and input-output clerk—
the initial standard strength should be
first decided and  efforts made
to recruit from within the organi-
sation (different personnel selected from
different departments, some of the work
items of which may be mechanised, will
be able to assist in the process of
mechanisation from their personal ac-

quaintance and a working knowledge
of the various procedures) if possible
after a proper selection method (there
are now standard tests available for
recruitment to different posts).

(d) TInitial training of the personnel after
selection: The personnel recruited for
different posts should undergo a regular
training course in the various aspects
of the proposed mechantsed data pro-
cessing, such as basic machine functions,
systems design, etc. The suppliers of
the machines can arrange such training
courses.

(¢) Systems design: The initial systems for
machine operation, input/output for-
mats, detatled procedures, coding, etc,
should be finalised at least for two
applications (jobs) proposed to be
mechanised.

(f) One-time jobs: Delivery dates of some
of the machines (i.e., Punch & Verifier)
can be earlier to the other processing
machines so as to keep the master
cards (i.e. fixed information—which does
not change for a long period, eg. em-
ployee’s name, designation, and rate
of wages) ready and also to train the
operators to pick up speed. Docu-
mentation of control panel diagram
and procedures should also be kept
ready for the applications proposed to
be mechanised first.

(g) Educating the key staff personnel on
the basic aspects of mechanisation so
that they can appreciate and welcome
the changed procedures on the input/
output formats, new codification system,
etc. various types of seminars can be
arranged with the help of the suppliers
of machines.

A detai'ed programme for all the above pre-
installation work items should be properly
chalked out after consulting the different depart-
ments, i.e civil, electrical ¢tc., where necessary,
and fixing target dates as well. Every
effort should be made to adhere 1o the plans,
keeping always in mind that the rental will have



132

to be paid for the machines once installed and
that the delivery dates for the machines once
agreed with the suppliers cannot be altered in
general. The whole pre-installation work will
take a minimum period of about six months.

A basic knowledge of the types of U.R.
machines available, their functions and the
basis of D.P. system is also very necessary be-
fore actually deciding for the system. A short
account of the above is given below.

Machine Type

A Dbasic installation of Unit Record Data
Processing System normally consists of:

(a) Card Punch

(b) Card Verifier

(¢) Sorter

{d) Collator

(c) Reproducing Punch
(f) Calculating Punch
(g) Accounting machine

In addition to the above types, other
machines have also been developed to meet
various data processing nzeds.  Each category
of machines includes more than one machine
of different speed and capacity.

Basic Principles of Machine Accounting

The basic principles of machine accounting
can be compared to preparing various types of
reports at different times from the same in-
formation already available on the curds.
The card with the information or data once
punched in the form of hole can be retained for
a long time and can be used repeatedly as and
when required, to get output data in different
destred classifications.

Punch Card: The punch card presently be-
ing used on U.R. machines is of standard speci-
fication having 80 vertical columns and 12
horizontal rows. Eighty vertical columns are
numbered 1 to 80 from the left side to the right
side of the card. The different punching posi-
tions in a column are conventionally called from
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top to bottom as 12, 1t or x 0,1,2,3,4,5,6,7.8
and 9 punches. The top edge of the card, ie.
near 12 punch is called *12-edge” and the
bottom edge, i.e. near 9 punch is called “9-edge”.
These terminologies are used as the cards are
fed in different machines either **9-cdge
leading™ or “'12-2dge leading.”

Each column of a card can accommodate
either a digit or an alphabet or a special charac-
ter. Dugits are punched in the digit punching
area of the card, 0 to 9. Alphabets and special
characters are combination punches of digits and
zones. (12,11 & 0) punches are called “Zone-
punches™, Different such combinations re-
present different letters and special characters,
ie. there will be two or more punches in one
column for ouly alphabets or special characters.

Machine processing requires a standard
arrangement of different data in the card.
Therefore, it follows that once an area is
assigned to a particular type of data. then this
area should be kept reserved for the data for
the same job. The area thus assigned fora
particular data is called “Field”. Ficld may be
of one column or cighty columns. Field length
is determined by the maximum lengzth of data.
For example, if the ‘Party Code’ and "Order No.’
(regarding a sales job) consist of a maximum of
8 and 7 digits respectively, then two fields of
8 and 7 columns are reserved for the ‘Party
Code’ and “Order Code' respectively. An
80-columns Punch Card with the above-
mentioned fields is usually used.

BASIC FUNCTIONS OF U.R. MACHINES

The basic functions of the different U.R.
machines are briefly explained here.

Card Punch: This machine is used to trans-
fer the course data (i.e. data available from the
input documents) to machine language in the
form of holes, as explained already. There
are two types of card punch machine available,
1.2., manual punch and automatic punch., The
punching operation will be fastar with the
autopunch than with the manual punch and this
is facilitated by :
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(a) automatic feeding and stacking of cards
{b) automatic release

(¢) automatic skipping

(d) automatic duplication.

Card Verifier: The data punched in the
cards is checked for the accuracy of punching
by a machine called “Card Verifier”. The
operations are similar to “Card Punch” with
a few exceptions.

Sorter: After cards are punched and verified
for a particular nature of job. it is essential to
bring the cards in the required order or select
out particular groups of cards lor processing the
data to get required output using other process-
ing machines, This job is done through a
machine called Sorter.

A sorter can
operations:

be used for the following

() To bring the cards in sequence—either
in ascending or descending order.

(b} To bring like items together ie., group-
ing.

(¢) To select out particular type of cards
from the large file.

At a time, only one column can be sorted
in a sorter. This means that, if the data field
required to be sorted is of four digits, (numeric),
the group of cards are to be sorted for four
times. In case of alphabet, each column has
10 be sorted twice, one for the digit punch of the
alphabet and the other for the zone punch of the
alphabet in the same column.

Collator: The Collator is one of the most
versatile machines. Two separate feeds are used
in the Collator for feeding two separate groups
of cards for matching or merging operations.
It can perform several operations. and the most
generaily used are:

(a) Checking the accuracy of ascending or
descending order of a file of cards (seg-
ucnce checking)

(b) matching the required data of the parti-
cular fields in two groups of cards for
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cquality; the unsqual cards from both
feeds are selected. For example. in
a payroll operation, cards containing
master data of name, designation. etc.
should be first matched with another
group of cards containing only the
attendance data to ensurc that there is
an attendance card for each master
card. [f ecquivalent cards (i.e. say.
comparing on the “employee number”
field) are not there in any group, those
cards uare seclected.

(¢) merging two groups of cards into a
single file by comparing particular
tields in the two groups; for example,
in a pay rol! operation for printing pay
slips, the name master cards contain-
ing the fixed data, i.e. name, designation,
atc. are to bz merged with the monthly
earning cards containing the monthly
earning data for each employee, te,
name master card for cach employee
should be followed by the respective
earning card; if a card from any feed
does not have an equivalent card from
the other, then the card gets selected.

{(d) selecting a purticular group o cards
from the main file, without disturbing
the sequence.

Reproducing Punch : This machine has also
two separate feeds. The main operations
done by this machine can be summarised as
Reproduction, Gang Punching and Summary
Punching.

Reproduciion—ie., 1o reproduce the daty
available in one set of cards into another set
of cards. This reproduction can be done for
the data of a particular field or of the whole
card.

Gang Punching—i.e., 1f a particular data from
a master card is to be reproduced in several
detail cards, the master card is first merged with
detail cards in a collator and is then fed into
the Reproducing punch: the Reproducing
Punch will read the required data from the
master card and Punch the data in the follow-
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ing detail card which in turn will be read again
and reproduce on to the second detail card
and so on, till the next master card is read,

Summary  Punching—ie., the total of a
particular data in a group of cards is developed
in Accounting machine und is transmitted to a
Reproducing Punch to punch a card for the
total developed; for example, to calculate annual
bonus of an employee based on his total annual
earnings, his monthly earning cards for twelve
months are fed into Accounting machine which
develops one total of the twelve months earnings
and this is summary-punched in a separate
card by Reproducing Punch. For this opera-
tion, both the Accounting machine and the
Reproducing Punch are connccted by a cable,

Calealating Punch: This machine performs
mathematical calculations such as addition,
subtraction, multiplication and division. The
calculated results can be punched in the same
source card.

Accounting Machine: There are several types
of Accounting machines. Some are capable of
performing additions and subtractions whereas
certain machines with special attachments can
perform all the four basic mathemautical
calculations and in such cases the calculating
Punch is generally not used.

Besides these operations, this can also print
the required duta in the desired forms either
card-to-card printing or with different totals
of different groups of cards and data, as
desired.

Instructions to the Processing  Machines:

The Processing machines are instructed
through control-panel. The control panels are
plugged with wires to give the required instruc-
tions to the processing machines, Different
processing  machines have different sizes and
types of control panels.

Before this control-panel wiring is taken
_up, the job must be planned, report format
decided, and the card layout finalised.
The wiring has to be done, taking into account
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the above factors. Control panels for more
repetitive jobs are generally wired and held for
all-time use. These are called ‘fixed panels”.

The Control panel wiring is one of the most
important functions of a U. R.System. For
this, the operators should be thoroughly trained
on the various parts, functions, control panel
fogic, etc. of the machine. A good and efficient
operator should plan the different operations of
4 job and the control panel wiring on a machine
in such a way that the processing time and
manual handling will be minimum.

HOW INSTALLED

Applications (Jobs) on U.R. Machines

As  already explained, cach application
should be taken up for mechanisation after a
careful examination of merits and demerits
of such a change, based on:

(a) Economy

(b} Speed of preparation, i.e., saving of
thruput time, and

(¢} Possibility of using the same source
data for frequent and non-frequent
reports required in future.

It has been seen in many cases that certain
applications, which should not have been mecha-
nised for various reasons: e. g. applications which
could have been done with a very small clerical
staff in a much shorter time (billing—espe-
ctally when the work volume is small) have been
changed over to mechanised data processing.
Often this has been done basically with the
view of not keeping the machines idle. I
would rather say that it is better to keep the
machines idle for some days and to plan pro-
perly for applications to be mechanised for
long-range benefits, instead of a shortsighted
policy. This is a very important factor which
should be borne in mind before taking up any
application for mechanisation,

The applications that are generally consi-
dered possible for processing on U.R. are:

{a) Pay roll accounting:
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Pay sheet and pay slips
Monthly P. F. Return
Wage analysis by cost centres
Annual P.F. Return

Bonus pay sheet

Personnel statistics (1.c. categorywisc—-
skilled, semi-skilled—, sexwise, depart-
ment wise, giving the details of leave.
attendance and wages) for compiling
various returns and reports as required
under different Acts and for manage-
ment information.

(b} Stores Accounting:
Stores Ledger

Stores consumption statements. c¢ost
centrewise, debitable a‘c wise and item
wise.

Stores Inventory
Moving & Non-moving items statement
ABC analysis

(c) Stores Purchase Accounting:

Stores Purchase journal & creditors’
sub-ledger

OQutstanding Payments statement.

() Sales Accounting:

Statistics of sales district-wise, sales-
man-wise etc.

Debtors Ledger & statement of account.

Statement of orders pending execution.
orders executed, ctc.

Analysis of customer outstandings.

(e} Shar¢ Accounting:
Dividend Warranis
Statistics of holdings
D. W. register

Alphabetic Register of  share-holders.

Systems Study
After deciding whether a particular job is
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to be mechanised on the basis of a preliminary
examination of various factors given above,
a “‘systems study” of the job should be made for
a change-over to mechanised processing {rom
the manual processing of the job. This “Systems
Study™ can be done in stages:

(a) Studyving he current nethods

(b} Developing 2 new system lor proces-
sing on U.R.machines.

{c) Installing the new system

(d) Muintaining the system.

Study of Cuorrent Methods

The current manual methods should be
studied in detail for collecting the following
data:

(a) Procedure (method) flow

(b) Data flow chart

(c) Maximum number of digits for cach
figure (with scope for future expansion)

(d) Various forms used (both input & out-
put)

(¢} Frequency of output reports.

chart

[Fan O & M study has already been carried
out, then all the above information should he
available with O & M department. [t should
only be reviewed 1n case the study has been old.
This opportunity can also be utilised to stream-
line the procedure. florms. etc.  wherever
possible.

Developing the Svstem

After collecting the input data. ic. data,
flowing into D.P. Section from the concerned
department for processing, and the output
data, i.e. the processed data as required by the
department, a system is developed for machine
processing on the following lines :

(a) Codification
() Card Iayout
(¢} Flow Chart
(d) Input format
{e) Output format
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Codification : The data should be assigned
codes to enable presentation of the data in the
most meantngful, orderly and useful fashion.
taking into account the relationship of each
1tem of data with other items of the same or
similar nature, Refore deciding the tyvpe of
code, the identity and nature of the data must
be anatysed.

It must be noted that the use of a coding
structure pernuts faster machine processing n
classifving or arranging. This rzsults trom the
ability to uct upon the code number rather than
the longer designation ol the data. By a proper
codification. there is often a saving in the
number of card columns utilised and thereby
reducing the workload on punching. The
machine-printed reports can give both the
code number and also the data designation by
name.

A code may be alphabetic. numeric or both.
It 1s, however, preferred to have numerical
codes rather than alpha or atphameric, due to
certain machine limitations and faster proces-
sing needs.  The structure of codes should be
developed caretully after studying the various
data in use and also proposed for future.  Some
of the important points to be kept in view
regarding codification are :

{2) The code should be a significant one
each digit or group of digits should
signify some character of the item/data.

{b) The code should have sufficient flexibility
te absorb all the present ttems and also to
pnermit expansion for new items.

(¢} The code shoutd preferably be of nume-
rals to facilitate machine-processing.

(dy All the ttems, when sorted in numerical
sequence on a sorter should group like-
items together.

{(e) The code number once assigned should
not generally be changed.

Card Lavour : The required input data has
to be transferred on 1o cards in the form of
holes. us explained  earlier. For machine
processing, the data has to be properly

arranged in the card, i.e the various data to be
allotted definite fields in the card (which should
not be changed) depending on the nature of
and columns required for datz and the process-
ing convenience on the D.P. machines. This
arrangement  of ullotting fields for different
data in the card is known as the card lavout
or card design. An illusirztion of a card
lavout for a “name and rate master card” for
processing pay rolls has been given in Annexurc
4. Theinput data can be fixed for a long period.
or be varied every month, ¢.z. the monthly
rate of wages of an cmployee i normally fixed
for u year : the number of days pavable will
vary every month depending on the number of
days attended. The card carrying the fixed
information is known as master card.

It is customary to allot the first two columns
for "card code’, ic. to identify the particular
data card. to (lacilitate sorting and machine-
processing.

Flow Charts ¢ Alier deading the card lay-
outs required for different input data (for
fixed and wvariable data). the flow-chart
for doing the job using U.R. machines 1is
developed.  The flow-chart is a chart repre-
senting the fow of different cards through
different machines in a logical sense to get the
output in a printed form and or the output
data in a card.  The “flow charting template”
is available with suppliers of machines, for
drawing the svmbols recommended for use in
the preparation of system flow charts.  These
symbols are given o Annexure-3. It may
become semetimes necessary to change the
card layout, which was first drawn, after drawing
the complete low chast due to certuin processing
difficulties which could not have been foreseen
carlier,

While drawing the flow chart, it should also
be kept in mind that the whole process should
be done within a minimum time possible, using
minimuin number of cards, as therc can be
several ways of getting the output using U.R.
machincs. This step is therefore considered
very important. A flow-chart for processing a

B T i -;wo—‘ N,

simple pay roll has been given in Anncxure-6. |
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input and Quiput formats: After finalising the
card layouts and the flow-chart, the proformas
for input and output formats should be design-
ed. considering :

{a) card layout

(b) facility of punching input data

(c) facility of machine processing and print-
ing of output data.

The forms should be cyclostyled or printed,
depending on the size and volume.

A proforma of mput format for payroil
mnput data based on the card layout for the
input data in Annexure-4* has been given in
Annexure-7 as an example. [t could be secn
that the layout of input format is in the same
fashion as that of the card.

Installing the System

The system should first be tested for accu-
racy and the methods, using the U.R. machines
for a certain previous period, the output data
for which has already been worked out manually.
After ensuring that the system has given satis-
factory results and also simplifying some of the
steps il necessary, both the new machine
system and the old manual system are operated
simultaneously for a period of about a couple of
months, depending on the nature and comple-
xities of the job, before actually taking over
the job on a regular basis.

Necessary systems manuals, giving the details
of card layouts, flow charts, proformas of input
and output formats and codes, should be
clearly written and filed in the D.P. section
for future reference and also as a guidance for
new operators.

Maintaining the System

Once the new system has been installed, it
should be maintained, taking care of:

(a) coding accuracy—this point has already
been emphasized.

printed for want of proper printing facilities.
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(b) accurate input data in the proper form—
as otherwise, the result can be compared
to :

Garbage in——»D.P. Sec.——Garbage out

proper control totals—the systems design
and procedures should incorporate built-
in cross checks and controls so that the
errors, if any, due to manual steps or
machine  mal-functioning can be
detected and rectified as a matter of
routine,

©

(d) test-deck : for each job, a test pack of
cards should be developed incorporating
all the possibilities (i.e. exceptions, etc.)
and this should be run before taking up
the actual job to ensure that the machine
is all right for that job.

Controls for D.P. Section

In addition to the regular processing of the
job using U.R. machines, the Data Processing
section should maintain a suitable system of
controls for the following :

(a) Systems manuals for the jobs

(b} Workload/machine load manuals
the jobs

(c) Monthly card consumption

{d) Monthly card wastages

{e) Input/Output schedules

(f) Job thru-put schedules

(g) Stationery consumption

(h) Tidiness

(i) Proper storage of cards—pest control to
prevent damage to cards

(j) Old card retention schedule

{k) Discipline, secrecy etc.

(1) Cost of installation.

for

Sample proformas for machinc log-sheets to
note down details of machine runpiog time,
down-time, set-up time etc. for punch and
processing machine have been given In
Annexures 8A and 8B. These can similarly
be developed for suiting the particular
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needs of the installation. A sample job
thruput schedule for routine monthly jobs
has been illustrated in the form of a bar chart
in Annexure 9.

It should be noted that the individual
machine loads do not give the overall utili-
sation of the section as this would depend upon
the total thru-put time of the jobs (including the
enforced idleness on the bottleneck machine due
to intermittent operations on other machines
after taking into account the possible overlap
with required number of operators). the number
of machines and the number of operators.

It is generally not possible to load all
the machines  uniformly. A monthly
percentage  fecading of the different machines
{based on the total available hours as

200 per month and machine running hours
only) in an installation as seen in practice is
given in Annexure-10. It can also be seen that
in this particular installation, the section is fully
loaded for 200 hours in the month (based
on thru-put time of the jobs) when the bottle-
neck machine s loaded to about 46°7!

There should also be a record giving the
details of ail the expenditures for the installation.
A budget can be made in the beginning of the
year, based on the previous year’s experiences.
A sample onc giving the total annual cost of
a medium-size installatton of Rs. 1,710,000 has
been given in Annexure-11.

All the above controls should be reviewed
eriodically. say once a month, and reported
n the form of a Progress Report to the Top
Management. This report should also include
the items :

fa) work on hand

(b} work pending

(c) future proposed applications,
Limitations of Unit Record N.P. System

There are also certain limitations with regard

to the Unit Record Data Processing System.
Some of them are explained here.
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The formats once designed and installed
cannot be changed in the middle, as such changes
would involve a considerable amount of
time in designing the system again. changing
the wiring of panels, etc. Moreover. if there are
two sets of card layouts for the same job during
a year, the time for annual work will increase to
the extent for bringing all the cards to any one
particular layout.

Incorporating any additional information in
the middle, if reguired, will also be difficult.
It is necessary to forecast all the possibilities
right in the beginning of the vear.

Trained technical personne! are required for
operating the machines. The staff strength
should provide enough leave reserves and
trainees, as the turn-over in this profession is
at present considered high and the system
cannot be operated by untrained/less trained
personnel.

Certain types of stationery for wusc In
machines such as continuous forms are supplied
by certain manufacturers only and the cost of
stationery may sometimes be prohibitive. The
forms for machine-printing should be fairly
to the design specifications. When the installa-
tion is situated in a remote place, far away from
the city limits where suppliers of such forms are
available, then it becomes necessary to plan for
the designing of forms, well in advance for
incorporating modifictions, if any: at a later
date 1t becomes very inconvenient due to diffi-
culty in contacting them.

The voltage fluctuations should not be more
than the specifications, generally aboutl0= %/,
The installation cannot work whenever there is
power fajlure and necessary precautions should
therefore be taken into account.

Other Pitfalls

After the D.P. Section has been fully estab-
iished in the real sense and the various user-
departments have come to know of its working
in some details, their requirement will increase
with regard to the number of copies, preparation
of some unwanted reports. and checking the
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accuracy of the machine-printed reports, etc.,
for which there would not have been any need
so far.

The D.P. Section also would have ful-
tilied all their requirements in the initial stages
under the great enthusiasm to sell the U.R.D.P.
System, only to realise at a later stage that the
secuion is fully loaded, no further useful applica-
tion would be possible and that the Management
would be wondering why it is difficult to take
up the fresh applications which have already
been planned ! After this realisation, a study
would be made of the D.P. Section to get a
first-hand-knowledge ! [t is therefore felt
necessary thui strict controls shouid be exercised
in taking up any job, however much simple it
is.

Conclusion

The  decision-making tor ianstalling and
maintaining a Unit Record D.P. Installation
is not that simple as it is thought to be. This
againdepends on the outlook of the Management.
The whole organisation should be tuned to the
system if the system has to be successtul
and useful ! Today, the system would not be
economical but in the long run, some of the

139

points such as faster processing speed,
making the information available at the right
time, preparation of necessary reporis for
management by exception, etc. may prove
this system economical. A constani review of
all the points with rtegard to D.P
Section cannot be overemphasized.

At the same time, the machines are to be
examined periodically to prevent frequent
major troubles, If the machines  develop
trouble, minor or major, more frequently this
would not only retard the progress of D.P.
Section but also make the people to slowly losc
confidence (which would have been built up
with a lot of effort). To renew this confidence
may again be a great task. This point should
be impressed on the suppliers from the very
beginning.

In this context, I can’t resist my temptation
to quote one Manager who, having faced a
lot of machine troubles, told me once :

“This s like paying a very high
amount for a luxury life and in
consequence purchasing miseries | o9

(Please see Annexures on pp. 140-152)

Productivity Conscience

Hilde -
with a sickly conscience,
Solness : Sickly conscience ?
Hilde -
drawn.
thing heavy.
Solness ;  (muttering) Hm !
may I ask ?
Hilde :

robust .

I mean that your conscience is very fragile,
Cap’t bear to tackle things.

'm not sure, you know, that you dide’t ceme into the world

What devilmeant is that 7

As it were, fine-
To Lift and carry any-

What should one’s conscience be like, then,

What I should like for you is a conscience—well, thoroughly

—from Henrick ibsen’s The Muster Buidder
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FOR TIME OFFICE WORK

UNIT RECORD DATA SYSTEM

ANNEXURE 1

Cost and Strength Comparison of Old Manual System with lmproved Manual System,
and Mechanised D. P. System

Old mapual Improved After intro-

Sl system manual system duction of UR
No. Work item (after O &M  D.P. System Remarks
studies)
No. of Work- No.of Work- No. of Work-
men loadin men loadin men loadin
SMH SMH SMH
1 2 3 4 5 6 7 8 9
Monthly Work—For Werkers
1 Time keeping & attendance record-
ing 6 740.0 5 666.0 3 666.0 *During pay roll prepara-
2 (a) Pay roll preparation 414.3) 374.3) 105.1 tion time, about 4 men
{b) Payment—identification 3* 56.0) 4 — 3 2 —-— from other sectioms, in
addition to 3, were being
taken.
3 Overtime 1 77.0y )
)y 1 191.6) 1 139.6
4 Statistics - 131.3) ) **Done by Head Time Kee-
per.
5 Leave records 2 137.0 1 137.0 1 137.0
6 Labour supply 2 201.6 1 132.6 1 132.6
7 Service records 2 138.3 1 138.3 1 138.3
8 Contractors® Pavyment checking 1 144.6 1 144 6 i 144 .6
2 Provident Fund 3 166.5 i 151,2 1 73.2
10 ES.L 3 233.1 2 2331 2 212.1
11 Accident records, etc. 1 1220 1 122.0 1 122.0
SMH=Standard Manhours’
12 Pay roll preparation (51.8 (51.8 (15.3
{ ( ¢
13 Statistics (14,1 (14.1 (14.1
{ ( (
14 Leave records 2 (15.0 2 (16.0 2 (16.0
{ ( (
15 QOvertime & miscellaneous (13.8 (13.8 (13.8
{ ( (
16 Service records (51.0 (51.0 ESI.O
(
17 Housing 1 74.7 (64.9 (66.9
18 Yeave reserve 2 3 3
Total 29  2783.1 23 25023 21 2047.6
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(Contd)
0ld manual Improved After intro-
Sl system manuaal system duction of UR
No Work item (after O & M D.P. System Remarks
studies)
Workload in  Workload in Workload in
SMH SMH SMH
1 2 3 4 5 5
21 Workload in SMH for processing
the work items transferred 1o D.P,
Section :
(a) For punching & verifying 39.0
(b)Y For other machine processing 186.0
22 Total workload in S, M. H. 2783.1 2502.3 N 2272.6
23 Total monthly operating cost for
the above items in Rs,
(a) manuai (excluding executives) 5570 5000 4730
(b) machine rental (excluding one-
time charges) — — 3155
- (cy Pimich cards (16400 cards) per
month — — 265
1This does not include
(d; Total (Rs.)f 5570 S000 8150 any allowance for major
machine  breakdowns;
the comparison has been
worked out on stand-
ard basis (le. 100Y%
productivity)
Summary
24, of old mapual system on work-
load (S.M.H.) 100 90 82
25 % manual cost of old manual
system 100 90 g4
*
26 % total cost of old manual
system 100 90 146
27 Total redeployment in operating
clerical strength of the section
(Time Office) as compared to that
of old manual system — 6 g
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ANNEXURE 2

Estimated Standard Operating Cost for Some Jobs with Manual System and with Unit
Record D. P. System

Operator/clerical LEstimated total
workload in S,M.H.* operating cost (Rs.)
Sl Job* Work Volume (app.) witht
A, Maoual UR.D.P. Manual U.RD.P.
System System System System
-
i 2 3 4 5 6 2,
1 Pav rolls & P.F. Return 2400 men {Roll strength) 406.0 i44.0 537.0 i109.0
2 Stores—Transaction Ledger Total 17,000 items. No. of )
& Consumption analysis itemns moved in a month. = 2000}
(Dr. Aje wise & material- ) 408.0 200.0 77G.0 1310.0
wise) )
}
No. of issue slips/month )
{one item/slip} ~= 8000}
)
No. of receipt slips )
{one item/slip) -=900)
3 Shares-—Dividend Warrants, No. of share holders =9000 696.0 263.0 1310.0 2656.0

Dvidend Warrant register,
Holdings statistics.
{Annual work)

*This indicates that portion of the work which has been mechanised.

tThe workloads and cost have been worked out for this, as done before and after mechanisation. The
workload and cost for U,R.D.P. System has been calculated bere on the basis of actual machine and operator loads
(and not on the basis of thru-put time), i.e. on the assumption that there will not be any enforced idleness, for a com-
pardson of standards. No allowance for major breakdowns has beep built in the abave data for U.R D.P. System.
However, in practice, the actual workload and cost for U.R.D.P, System will be more than the figures given above, if
the calculations are made on the basis of thru-put time.

Note | Annexures 3 and 4 are Data Cards: they could not be printed in this paper for want of
printing facilities. —Editer
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ANNEXURE-S

STANDARD SYMBOLS USED FOR FLOW CHART

\
\

J

]

)

T

P

L

[
\/
O

- A

+ > v

INPLUT DOCUMENT

PRINTING
X

VERIFICATION

PUNCHED CARD

SORTING
X

COLLATING

PROCESSING

(CALCULATING & PRINTING)

CUTPUT DOCUMENT

MANUAL OPERATION

CARD FILE

CONNECTOR

FLOW OR DIRECTION
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UNIT RECORD DATA SYSTEM

ANNEXURE- 6

FLLOW CHART FOR A SiMPLE PAY ROLL

; INPUT DOCUMENT

PUNCH £
YERIFY

‘___

TABULATE
K

TARKING SUmmMaR
Y
CARD PUNCH ‘
SORT
SEPARATE
f
FILE NAME [ INPUT
RATE Masr£7 CARD
\/
ME RG E\g
o — — ——

NAME & RATE
MASTER CARL,

LIiST OF
EARNINGS

MANUAL
(CONTROL
CHECKING

FIXED DEDUCTION
CARD FILE
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@ANNEXURE - € (CONTD )
2

DEDUCTION
CARD

TABULATE LIiST OF
&
DEDUCTION
"~

SUMMARY
PUNCH

EARNING
CARD

NP UT
CARD

FILE FlXE.T)]
DEDUCTION

cARDS

NAME MASTER
CARD FILE

PRINT _.l PAY SHEEY

L

SORT
SEPARATE
CARDS'

\ I
FILE FILE ( FILE FILE
DEDUCTION INPUT CARD ! EARNING NHAME MASTER
CARD | cARD CARD
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ANNEXURE-$

BAR CHART FOR JOB THROUGH-PUT SCHEDULE FOR MONTHLY JOB

{ONE SHIFT WORKING)

. ﬂ
PLANT MUSTER ROLU D.p SEC. STATISTICS

DEPT wiSE CONSUMPTION JTATEMENT
P
—— I —— F—
 p—— —
T

TRANSALTION LEDGER ISSUE ANALYSIS ETC
1

!
_ — IW ISSUE AND RECEIPT LISTING

|

|

SALES DEPT STATISTICS

PERSONNEL DEPT STATISTICS

|

. OVERTIME STATEMENT AND P.F. RETURN

RECULAR AND SUPPLEMENTARY PAY SHEET

1 2 3 4 5 3 7
SCHEDULED 8 HOURS

[+ B

14,4



1

UNIT RECORD DATA SYSTEM

150

T %n.— rI - - 1o 10 §0 - - — Lo o mamuuo._.«w:ww%mw_ @
69 £°9 - 1o 10 e — - — g Buryoyo
10] sansst Jo Junsry (v)
LSS L
LT 817 86l — 0's 7T t0o oY O'C - e EY 09 $9 sonsues pdaqq sojey g
. %_.c 9°g T — t0 ¥0 ot — 160 81 — — ejep adem (q)
vE §6 98 - - LR U £ 90 S0 ¥I 09 ¥9 mep ored] (v)
: sopsnes e [PuuosIagd ¢
] &\_.m 9 0t 0c ¥O0 PO Sl v — g0 81 — — Wy 'd'd v
> l9*L 69 - ¢o S0 01 re — - [l S ¢ B — JUSLUMBIS IUNIIAQ €
Hv.m 9t = — 80 VO E 01 — —- PO 199ys Aed Aiejuswaiddng ‘z
I'8L71y 606 0¢ -~ £y 19 €I g€l 80 8¢ ¥T 801 <11 saasom (q)
Po.: 091 - 01 7T Rt s &t £0 91 ¥i s (&)

SaUJIEq N0 U JUOp
qor—_(einday) 199ys Led [

91 S1 ¥i £l Z1 11 0 6 8 L 9 g r £ Z 1
~| s | g =
@ ML, 4mm H_MD_MWIWW ) .u.m.ﬁ
£ = =z d%| B8 ¥R 2gl§y g g&
@ Bl & 2 s B N IS = - e g
= (&%) 8 o R R E S6i% FIE| s
0 TR IR e | B wr ks
— 1 4] =] g e
od AT = " | @8 uononpoiday oA | PiRd
= ot yd s ' ;
-nag) Jeloy, . 0} smogy _

SO ATHINOW ANLLNOY HOA AWIL LNd-1UHL 40 ANV SAVOT ISIACANIHOYIVN B dSIMm-d0r
0 HANXINNY



151

N GOPALASWAMY

SUMOPYBIIG AUIYIRW JOMEW JOJ ORI UIX SBY IURMO[E ON ())

“(§1 109 1) W No-na|) 1210} A1 Jo Y01 se udyel
U0aq §BY (212 ‘stuBf PIED ST ONS) S NO) SUIYIELL JOULLL [EUOISEIN0 J0] §3ulun} 2A0QEe M) U1 3dURMO|[R dn-3jing 3y, ()

“Arauryaeus Suysmxd Y auwy nd-nagy gqof ay no
EOM 0] QLSS0 IDADIBUM TTUNODOE UL UMYE) L3NG sey saudewd Fuissasoad Jualagp uo suonraado jo depeso sy, (p)

‘ajqetear apew aq ued speued Ji qof ) Jo FUNIRIS 210Joq pAaIA sjaued (ans 133 0] apeW e S1IoPe puE Jurssadold

sy Sullnp s101813do £q SUOP K] O] S SPURL PAXY OU 248 ATAYY YoM J0] suonerado o) Jo awos 10f Julnm-faued (2)

‘JOI2d 1501 ST OS[E pur 2[qissod S yoniu st SIUIYDTW JUIYIP U0 suone1ddo JudIzyp depiasc o) sk
08 $qol Jo u)sso004d o) FuLINP S|QE|TRAR SABM[E 21 (Saulorw Fulssado1d 10]) siojesado aulOTUI 0M1 JO WNWIUNUL v (q)

“§oausmog v jou sfoppuuosiad Junessdg (v)

: SUIMO[[O] 9Y3 U0 PASEQ N0 PI{IOM U] BATL JAOQE udard sawn ind-niyy oyl @ aon

L dupnao qqrssod,, 103 (€1) oo snunw 4(g) "[od 1da0xa (Z]) 01 (€) SUWIN|OI 3]} [jB JO [BI0L,

SSIMOY U

-TUl (TR 3Y) UC SHIQNOIT Supyd
-TW ounu 10§ 9, 0f Suimofe e
‘uow B UL SINOY Q07 dqe[esr
[T10} 34} U0 pRO[-AUIYIBWLT JO %

66 9% £ R8I 6l 14 8
0°'ST ¥°861 T'O81 1°0C 9°T1 S$°91 8L1 §°¢8 §°6€ 6°¢ 0O'0IE 0°€L 9'9¢ 870
€0 0T Rl = 80 1°0 o — T I §0 671 0'c
€0 0T %1 £ - 0 £ . - o - — .
€1 L°01 L6 = = L0 6'c — 90 9% 60

9'¢ ¢'¢ vl - o0 €0 Lo — 61 L0

8°8I 14T 09 — <0 wo £'e £6 €9 §'9 61T ¥¥L
9L

0°Er 811 071 - 9'0 €0 o — - _ £'s

['¢¢ 8¢ ¢©v ot TC 90l 0 TT 89 T'1

[1(s4 §

SINMSNELS 238 d°q
{01 IS juerq

juauIA)E)S
uondwnsuos asiw ydegy (3)

Arewnuns 1d109y (7)
Arewiuns uondwnsuo?) (2)
siskjeue uondwnsuo) (p)

123paT uonoesuely ()



152 UNIT RECORD DATA SYSTEM

ANNEXURE 11

DATA PROCESSING SECTION BUDGET FOR 1970

Item Rs.
1. Machine rental 94,000
2. Punch cards (@ about 80,000/month) 15,400
3. Ribbons for Accounting machine (@ 2 nos./month) 630
4, Stationery (printed forms and blank papers) 5,000

5. Salary and wages (4 machine operators.
4 punch operators, 1 comptist and 1 peon)

a) gross 40,000

by P.F. 3,000

¢} bonus 8,000

dy ESC (@ 4%, of gross) 1.600

Totat S 52,600
6. Card cabinets, racks etc. 3,000

Total estimated expense tor 1970 - 1,70,61-%6

say Rs 1,71.000.

{Note: The above amecunt does not include the executives' salary, gratuity amount, perguisites for
staff, electricity ctc.)

*‘A good commander is a man of high character. He must know his
tools of trade. He must be impartial and calm under stress. He must
reward promptly and punish justly. He must be accessible, humane, humble
and patient. He should listen to advice, make his own decision and carry
out with energy.”

General Joseph Stillwell



Reliability Factors
and

Optimisation

Techniques

NP Rao* & VD Gulwani*

This article gives what may be called a probabilistic definition eof reliability., The role of
reliability in Defence Services in regard to operational utility and economy aspects, has been
discussed. Factors affecting reliability and the basic functions of a reliability programme have
been analysed and an account given of some practical techniques of optimising the reliability
of a complex equipment, including the Dynamic Programming approach.

ELTIABILITY of an equipment is the

probability that the equipment will perform
its intended function at a prescribed level of
performance during a specified time interval
under given environmental conditions.

Reliability is vital in all fields of life, but it
is of particularly vital significance in Defence
services. In this age of missiles, when a country
may sometimes get only a few minutes’ time to
defend itself against enemy attack by missiles
etc., it becomes imperative that weapons and
weapon systems should be known to function
as they are intended to, with thorough effi-
ciency and with no margin of error. We can
have no excuse for failures. A failure may be
disastrous for the future of a country. Equip-
ments should have a high degree of depen-
dability in regard to their functioning as sche-
duled, not only in an actual attack but even in
exercises so that one must be known as a
nation whose equipments are to be respected, so
that no hostile country could dare to try it out.

Reliability is necessary for economic reasons
also. Although a reliable equipment requires
more initial investment in design, development

*Defence Scientific Information and Documentation
Centre, Delhi.

etc., vet the subsequent benefits accruing out
of it, listed below, more than compensate for
the additional initial cost.

(i) Equipment becomes more reliabls, i.e.
dependable in its functioning.

(ii) Drastic reduction in maintenance cost,

including maintenance staff, etc. along-

side enhanced ease of maintenance.

(iify It becomes quick to service by automatic

test devices, etc.

(iv) With decrease in down-time, the useful
life of the equipment is increased.

(v) Less spares are required.

(vi) Storage requirement becomes less.

To give an idea of the cost of maintenance
on unreliable equipment, it may be mentioned
that in one of the surveys conducted in the
U.S.A. it was found that the Department of
Defence had an inventory of spares and spare
parts worth nearly § 21 billion, and it was
increasing at the rate of § 2 billion per year.
Also it was revealed that in the defence depart-
ment as a whole one out of every seven service-
men and one out of every five civilians was a
maintenance man. In U.K., out of a budget
allocation of £ 400 million for Air Force, in a
certain year, £ 200 million was spent on main-
tenance.
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At the end of this article, we give a case study
of an automatic sprinkler system installed by M/s
Neverite Cerporation in the UK., in its ware-
house, in January 1946, at a maintenance cost
of £10,000, covering the period 1946-64, It
shows that the cost of maintenance of an cquip-
ment almost equals its purchase value when it
becomes unreliable.

The factors that determine rcliability may
now be examined :

(a) Environment : Envirenment 1s one of
the basic things which should be established
first, before the development of an equipment
is undertaken. These include temperature,
altitude, load, velocity, noise, climatic conditions;
or it may be that an equipment may be required
to function in varying conditions of climate
like hot, dry, wet, humid etc.

(b) Cost Factor : No programme to im-
prove the dependability of an equipment can
make headway until we are prepared to spend
on initial investment before we can realise the
fruits of it. The cost formula for reliable

T : ;
operatien 1s R—wherc C is the cost of equip-
ment and R is reliability.

(¢} Time Factor : A missile that waits for
completion of every conceivable test before
entering production may be obsolete before it
is made available. So managements, both in-
dustrial and military, have to balance the risk
of coming too late against the reliability of the
equipment. A newequipment must be delivered
by a certain date and its range and sensitivity
must make measurable advances, keeping
costs within the resources available.

(d) Pesign : Tt is said that reliability is
essentially a design control function.  Reliability
should be kept in view when we design and
develop an equipment. The graph printed
here shows the difference between having a
Reliabitity Programme and not having it.

Fig. 1 shows that even without a
Reliability Programme the same results may
be achieved over a period of time, but at a

RELIABILITY & OPTIMISATION

Pc OF MEAN- TIME BETWEEN DEFECTS

e

o ! 1 : L
| 2 3 4 5

FIRST FIVE YEAR oF SERNICE
Fig. 1

cost, for the management will have to suffer
the consequences of defects and deficiencies,
to be discovered only by harmful experience.
A Reliability Programme telescopes all this
and the heavy cost of maintenance and recurring
failure is avoided,

(e} Materials, Components, Parts : 1Tt 1s
obvious that materials, components, parts are
essential elements in rehability : if components
are unreliable, the equipment will be unreliable.
If reliability is to be in-built, it must start with
the components,

Basic Functions

The basic functions of a reliability pro-
gramme are as under :

(i) Prediction and Analysis : This can be
based on primary data on previous systems,
components and parts.

(ii) Design & Specification Review - At the
conceptual stage, the reliability personnel should
inspect the design and specifications and review
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whether the specifications laid down in the
contract will be duly met.

(iiiy Drawing Review : This is to see

(a) any weakness in the basic design or
any omission of details that are
needed to fully meet and clearly
establish specification requirements,

(b) that it does not include components
or parts with a high failure rate or
with historically poor applications,
and

{c) suggest any alternatives
tutes.

or substi-

(iv) Review Test Procedure: The testing
plan and procedures, after they have been
initially established by Production and Quality
Control personnel should be reviewed in
detail by Reliability men, at a stage where it is
possible to make changes.

(v) Failure Analysis;  This is a speciality
function of reliability personnel. The failure
analysis report should provide sketches, photoes

etc. to clearly reflect the thoroughness of failure-
analysis.

(vi} Corrective Action:  Any corrective
action in design, parts, fixtures etc. should be

promptly suggested and Iimplemented by
contractors.

Optimisation Techniques

The following are some of the methods of
optimising the reliability of an equipment:

1. Classical Approach (Information feed-
back/servo-mechanisms)

2. Multiple sequential feed-back

Liaisoning of Design Engineers with
reliability experts

4. Incentive contracting
5. Failure Analysis data
6. By Redundancy.

W

1. Classical Approach : This method is based
on the feed-back of information from the field
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to guide re-development efforts. The informa-
tion regarding deficiencies which are revealed
from field use are taken as a basis for specific
corrective measures which are then incorporated
n subsequent coantracts for redesign. These
corrective measures are evaluated by their
effectiveness in subsequent field wuse. Many
redesign circles may sometimes be necessary for
a really mature and finally perfected equipment.

Weaknesses of this approach are:

{a) The progress is slow, the length of time
often amounting to many years.

(b) Many basic designs may become ob-
solete before they reach the stage of
perfection.

2. Multiple Sequential Feed-back

This 1s a modification of the above approach.
By prediction of the probable results of tenta-
tive designs and conducting design reviews at
the proposal stage itself, many redesign circles
in classical approach can be reduced to one
or two. Thisinvolves the following stages:

(a) Contract-Stage

Here, contract is thoroughly reviewed
to see that realistic equipment reliability
goals are specified in the contract.
(b) Designing
A team of mature engineers be entrusted
with the job of reviewing the designs and
suggesting better designs if any. Re-

view meetings may be arranged for the
purpose.

(c) Factory-Reliability Stage

At this stage, it should be ensured by
quality control that the manufacturing
operations do not degrade the reliability
below the inherent potential of design.
{The commeon statistical tests include
X, R, P & C charts, O C curves etc.)
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(d) Evaluation by Field Use

After the production of equipment,
if the actual rate of failure exceeds the
predicted one, areas needing better
quality control may be reviewed.

3. Liaisoning of Design Engineers with Relig-
bility Experts

Tor an equipment which is in the develop-
ment stage, reliability mainly depends upon the
design of the equipment and, of course, on parts,
materials etc. It is, therefore, necessary that the
design engineers should liaise with Reliability
Experts at the development stage of an equip-
ment. Reliability Experts in general should be
able to provide the following support to the
Design Engineers (for this, the reliability man
should himself be a reasonably capable design
enginger with a speciality in analysis of materials
etc.):

(a) Providing an up-to-date file on manu-
facturers, catalogues and specifications.

(b) Supplying experts for selecting the mate-
rials and components and their sources
with best characteristics and the ones
which are most economical for each
application.

(c) Advising design engineers of improved
material. Performing  analysis  of
materials in use that fail to meet speci-
fication and suggest alternative sub-
stitutes.

Reliability experts should also exercise
the design control on design engineers, by firstly
setting guidelines on materials etc. and seeing
that they are being adhered to unless there is
an adequate reason for deviation. Then design
should be reviewed continuously throughout its
development.

4. Incentive Contracting
To achieve the reliability of an equipment

and at the same time controlling cost of an
equipment, an incentive may be offered to the

RELIABILITY & OPTIMISATION

contractors. Different ways of doing this

are.

(a) Incentive fixed fee

Against the stipulated price, say for
100 units, a profit of say 10 units
may be agreed. The contractor
would be paid 100+10=110 units if
the out-turn of the equipment or
a system is at the target cost. If it
exceeds this, his profits will be decreased
by say 1 unit for additicnal cost of cer-
tain number of units. If it falls below,
he will be rewarded 1 unit for a certain
number of units of reduction in cost.

(b) Incentive fixed price

In this case also, a profit of say 10 units
is set for a target cost of say 100 units,
Further, a cost ceiling of say 112 units
is set;the additional costof 112 —100=12
units is shared between the department
and the contractor in the ratio of say
75:25, so that 9 units are borne by the
department and 3 units subtracted from
the profit of the contractor, so the con-
tractor gets a minimum of 7 units profit
and the department has to pay a maxi-
mum of 119 units as the ceiling price.

Other incentives such as Reliability Incentive,
Delivery Incentive (for delivery of equipment
in time or before time) may, if considered worth,
be offered.

5. Failure Analysis
Reliability can be improved by minimising the

failure frequency ) which is the reciporcal
of mean time between failures {m.t.b.f.) where

BT _ Total hours of service.
T T Number of  failures

If 200 equipments are in operation, opera-
ting for 500 hours per month and on the
average there are 27 failures per month, then

m.t.bf = &2);509 = 3700 hours.
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Now for minimising the failure rate, what
can be done is that an equipment may be sub-
jected to the extreme of environments under
which it is supposed to be subjected in actual
use, then observing failures and determining (A).
Then using certain different set of components/
design, subjecting it to the extreme of the en-
vironments, (3) is again determined. We choose
that design/set of components for which (&) is
minimum.

6. By Redundancy

In many systems, called ‘repairable systems,
if an equipment fails it can be repaired or a
failed component may be replaced. However,
there are certain systems, called ‘non-repairable
systems,” which once put into action, are not
accessible for repairs or for replacements. Ex-
amples of such systems are: rockets, guided
missiles, aircraft on flight, ete. etc. The reliability
of the latter types of systems can be improved
by the use of standby units as redundant units
connected in parallel with the original unit so
that failure of the equipment due to the failure
of a ceriain unit will occur only when that basic
unit as well as all its redundant units fail.

The unit used as a standby may be a single
component or a sub-system or the entire system
itself. However, it can be proved that reliability
is improved best by providing standbys at
component level. Of course, there are limita-
tions of cost and weight of the equipment and
thus problems of optimisation come, which
are discussed later. Standbys are of two types:

(a) Loaded standby

In this when a system functions, the basic
unit as well as all its redundant units function
together and failure of any unit is an indepen-
dent event.

If there are (n-1) redundant identical units,
each with the same reliability r, as a standby to
one basic unit, it has been shown that the relia-
bility of this arrangement is given by

Roy=1—-{1-—1)
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ith Subsystem Using Redundancy

so that if a guided missile system has a
power supply unit with reliability of say 0.7,
then providing one additional unit as a standby
to it will make its reliability as

R=1—{1—-07y
=091

If a system has m functional units (sub-
systems, or components), each ith unit has
(n;—1) identical redundant units, each of
reliability r;, then reliability of this system is

..
R= 1l
i=1

1_(1__I.i).n§ (See Fig. 2)

(by Unloaded standby

In this case, when a system is working,
firstly its basic uuit will function; if that fails,
only then its function will be automatically
taken by its redundant units one by one.

In this arrangement, when r is smail then
reliability of a unit with (n—1) identical redun-
dant units is given by

1
Rn == a'—].(l—'r)"
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However, if r is different for each redundant
unit, then

R, = 1—% (1—12)(1—ts)...(I—r,)

where r1, fg, .oovvvveeens t. are reliability of
Ist, 2nd............ nth unit in the arrangement.

It can be shown that better reliability can
be achieved with unloaded system than with
loaded system.

Methods of Optimisation of Reliability

By optimisation of reliability we mean fin-
ding ‘its ‘best’ under given circumstances. It
may involve ‘maximisation’ or ‘minimisation’
under the given restrictions.

Several methods have been developed for
optimisation problems for reliability, viz., Sim-
plex, Linear Programming, Non-linear Program-
ming, Integer Programming, Geometrical Pro-
gramming, Fractional Programming, Calculus of
Variation, Dynamic Programming and the
method of Lagrange’s Multipliers. Of these the
last two are the main techniques employed.

Dynamic programming formulation for
system employing redundancy described earlier
155

L
Max R="1I I—(l—ri)ﬂi‘}

i=1
Subject to restrictions
m where
o =c c;=cost of each subsystem

i=1 w,==weight of each subsystem

m c=total cost of system
T owe < w w=total weight of system
i=1

This has been solved by the technique of
dynamic programming.

In Lagrange’s multiplier method, suppose

we have to maximise a function f (X1, Xe,...... Xn)
subject to m restrictions gi (m, Dz........ Na),
i=1,2,...m

Under certain conditions, we construct a
Lagrangian function

RELIABILITY & OPTIMISATION

F(X1, Xz...Xns )q, Aa...t\m)
m
2f(l’ll, ﬂg...nn) +2 Algl (nl nz...ﬂn)
1=

Necessary conditions for max or min of F are

§£ =0 1= P n
bﬂ{

8F :

SE__ 0 Jﬂl, 2, ...... m

These are m-n equations which, in general,
can be solved to find optimum values of A and
thus optimum f{ can be found.

APPENDIX
The Neverite Corporation installed an auto-
matic sprinkler system in its warehouse in
January 1946. Its cost was £10,000, Its
maintenance cost alone was as under:

Maintenance Maintenance
Year Cost Year Cost
1946 180 1956 2820
1547 200 1957 2830
1948 1000 1958 2900
1949 1650 1959 3300
1950 1730 1960 3800
1951 1840 1961 4000
1952 1890 1962 5000
1953 1950 1963 8000
1954 2000 1064 G800
1955 2010 Later figures not vet

available.
18600
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The data and the graph show how the main-
tenance cost increases and that if the equip-
ment is made use of even after 19 years of ser-
vice, by which time it has become obsolete and
unreliable, its maintcnance cost is as much
as £9,800 which is almost equal to the original
cost of the equipment itself.

Further, we observe from the graph that
during the first 15 years of service when the
equipment is quite dependable, cost of mainte-
nance increases at a steady slow pace but after
which, when the equipment becomes quite
unreliable, its maintenance cost increases
with jumps.
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Growth Is Not Productivity,
But India Can Have Both

To accelerate growth is not the same thing

as to increasc the utilisation of the existing re-

sources, manpower, and capital capacity. .By putting the idle resources to work, consumption can
be increased both now and in future. ‘The same is true of other measures to improve the efficiency
of allocation of resources. We can all agree, I presume, on the desirability of growth measures
free of any cost. If that is the meaning of growth policy, there is no issue,

For short periods of time, stepping up_the utilisation of capacity can increase the recorded
rate of growth of output and consumption. But over the decades fluctuations in the utilisation of
capacity will have a minor influence compared to the growth of capacity itself. To express the
same point somewhat differently, the subject of economic growth refers mainly to supply, or capa-
city to produce, rather than to demand. In the short run, accelerating the growth of demand for
goods and services can, by increasing the rate of utilisation of capacity, speed up the growth of
output. But in the long run, output and real demand cannot grow faster than capacity. If mone-
tary demand is made to set a faster pace, it will be frustrated by a rate of inflation that cuts real

demand down to size.

- JAMES TOBIN of Yale University.

{Papers and Proceedings of the 76th Annual Meeting of the American Economic Association.)



Application
of
Linear Programming

Job-Evaluation in a Multi-Trade Plant

RP Khandelia*

Linear programming appreach is presented here for a quick and fairly accurate assessment of
common relative-factor weights to be assigned in a job-evaluation programme for a multi-trade
plant with separately identifiable traits in which the discrete job-evaluating factors are essentially
the same but vary in proportion of quantified factor-weights from trade to trade.

THE point system in job evaluation provides

a detailed computational procedure, based
on systematic progression of job positions,
in relation to their relative difficulty and impor-
tance. The first steps involved in the method
are:

(a) Selection and definition of job-evalua-
ting factors, viz. system components.

(b) Determination of the number of factor-
degrees, their definition and quanti-
fication in terms of points.

The accuracy with which we attach quanti-
fied weights to factoral degrees decides to a
large extent the accuracy of the whole analysis.
However, the actual results obtained may be
erroneous and the shape imparted to the wage
contour considerably distorted if attention is
not paid to systems design and the interaction
of system parameters and activities. The
application of scientific methodology in assig-
ning proper and ranked positional weights 1o

*HindultaniMotors Ltd. Hooghly, West Bengal

job-evaluating factors under all trades is para-
mount. When the nature of work, the status
and social background of workers. and the
organisational framework in which the jobs of
each trade are carried out are substantially
different, we get many dissimilar job-clusters,
each leading to separate wage curve even when
administered under one organisational set-up.
In practice, separate sets of relative factor
weights have to be applied from trade to trade.
To simplify and to administer a uniform system,
management has to have a common basis for
quantification which will meet the varying re-
quirements of jobs in each trade. The pro-
blem is thus concerned with the integration of
weights which comprise a complicated manu-
facturing operation.

The author was confronted with this pro-
blemina job-evaluation programms at Messrs.
Hindustan Motors, a large automobile con-
cern, embracing many distinct trades in the
same complex.

Ruling out the possibility of a single absolute
factor-weightage for each job-evaluating factor
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in different trades of the same plant to mest
the considerable disparity in the intensity of
job-factor demands, an attempt was made to
organise the various trade activities or sub-
systems into an overall system of interaction in
the most efficient and profitable way within
practical limits.

The problem has been solved in two stages;

(i) First, by statistically finding out the
factor-weightages for jobs of each identi-
fiable trade separately. using the
method of paired comparison.

(ii) Then, solving for the resultant factor-
weightages of all job elements using
Simplex Tableau method of Linear
Programing.

For the application of linear programming,
it is advisable that more jobs be used in the
analysis than there are different evaluating ele-
ments. For example, if 10 evaluating factors
have been defined. 15 to 25 jobs may be required
to obtain the desired accuracy for the element
factor-weights. The number of jobs required
to be analysed depends on the variability among
jobs. Key-jobs are usually selected from
each trade for evaluation. These key jobs,
preferably numbering between 10 and 25,
constitute a stratified sample with a meaning-
ful distribution over the entire job range. Equal
numbers of key-jobs with adequate variability
are selected from each trade so that no one
factor or category of work predominates in the
sample. All trades concerned must accept these
key-jobs as being representative of the entire
wage-range for their respective trades.

In order to apply linear programming effec-
tively, it is necessary that each key-job be evalu-
ated with the utmost care under each evalua-
ting factor and suitable degrees assigned based
upon the extent or intensity to which jobs of a
specific trade require a given factor. Selection
and definition of factor degrees, to be determined
with care are followed by quantification. An
arithmetic progression of points is usually used
for evaluation. However, a geometric pro-
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gression or any other curvilinear and less sym-
metrical distribution can be used when deemed
feasible. Concept of half degrees may also be
used.  The curvilincar distribution is useful
only when highly technical jobs are considered
together with jobs of little or no skill. While
a wage-curve with geometric differentials is not
culed out in 2 highly complex economy, it be-
comes rather difficult to translate these diff-
erentials into a systematic plan which will be
easily understood and accepted by the entire
working class. For the sake of simplicity,
arithmetic progression will be used in our exam-
ple. Further, the number of degrees has uni-
formly been fixed as five for all factors and the
concept of hall degree avoided. A maximum
total number of 1,000 points has been used for
evaluation. This means, a factor-weight of
5% corresponds to 50 points in the evaluation
sheet and each degree of this factor values 10
points, there being 5 degrees in arithmetic
progression.

Table 1 shows the 13 factors which were
accepted as common denominators of job-
value for all trades of the plant. It also shows
the factor-weights in percentage for each trade
separately as deduced by the statistical method
of paired comparison. It is obvious that
there is considerable disparity in the total points
ascribed to various major factors and in the
distribution of these points by sub-factors {or
‘factors’ as referred herein) under different
trades. Thus the four factors under the topic
‘SKILL’ receive 45% of total points for a
trade like Tool-Room, whereas, they receive
only 25% points in Foundry. Further, the in-
tensity of job-factor demand for a single factor
of education for the above two trades varies
from as high as 139, to as low as 29/ respec-
tively. Besides, the two trades stand at par in
Manual Skill.

To illustrate how linear programming can
be used to arrive at factor-weights common to
all trades, we may consider the key-jobs in the
Evaluation Sheet (Table 2). For each key-
job, a record has been kept of the degree of
cach factor evaluated and the total points ob-
tained by evaluating all the job-characteristics
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TABLE 1

FACTOR-WEIGHTS IN PERCENTAGE FOR EACH TRADE
As found out by the method of paired comparison

!

-
{

|
& g ) 5
a8 = | 3 )
= ! — [ o
| & i 3 & o2 Eg > E i
w O : & | a8 77} ] ‘ 8 8 [
Job Evaluating Factors £ B E 1 a 1 =2 | @ E=' Ba S & 2 | Rangein
s E .‘ e 32 & 3-‘8‘ 22 | .8~  Factor-Weights
s E|& 55 Ez|EiEE ¥plags 3 o hoomheeM
'z A U;‘:z.cn‘:nﬁ_ra &2 &< SR> = Low  High
a  Education 4 2 2 8 10 2 5 2 10 13 2 13
b Experience 10 6 10 12 10 7 10 15 10 10 6 15
SKILL
¢ Manual Skill 10 10 12 10 10 10 10 10 10 10 10 12
d Mental Skill 10 7 3 10 14 5 10 5 15 12 3 15
¢ Physical Effort 7 7 10 7 8 10 5 10 5 6 5 10
EFFORT
f  Mental and/or Visual 10 S 5 10 5 7 8 5 10 12 5 12
Effort
g Resp. for Eqp/Process 10 10 5 8 8 15 10 5 8 6 5 15
RESPON- h Resp. forMatl./Product 15 12 10 |5 7 10 10 10 5 6 5 15
SIBILITY
i Resp. for Work of 5 8 5 3 g8 2 10 10 5 6 2 10
others
i Resp. for Safety of 5 s 8 5 7 10 10 8 5 6 5 10
others
¥  Working Conditions 7 10 10 5 8 10 5 10 10 6 5 10
r I Accident Hazards b R 10 5 3 10 2 5 & 5 > 10
HAZARDS
‘Lm Occupational Hazards 2 10 10 2 2 2 5 5 5 2 2 10
TABLE 3
Job No. 1 Job Title: MACHINE MOULDER Trade: Foundry
\ i I Work-
! | ing Total
Job Factors Skill Effort Responsibility i Condi- Hazards Points
- . | tions
Sub-Factors a b c d e f g h i j k 1 m
Factor Weights 2% 6% 10% 1% 7% 5 10% 12% 8% 5% 10% % 10%
Factor Points 20 60 100 70 70 50 100 120 80 50 100 80 100
Degree Requirement | 2 2 3 2 1 2 3l 1 4 3 4
Points Obtd, 4 24 40 4z 42 20 20 43 32 10 80 48 30 490
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EVALUATION SHEET FOR THE CHOSEN KEY-JOBS
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to complete the jobs. 20 key-jobs, 2 from each
of the 10 trades studied, have been considered
for analysis. The data for these 20 jobs appear
in Table 2. Table 3 shows a sample calcula-
tion for a foundry job to arrive at the total
job points.

Application of Linear Programming

Linear programming can now be used to
find the factor weight i.e. points for each job-

OBJECTIVE FUNCTION:

APPLICATION OF LINEAR PROGRAMMING

evaluating element which minimizes the sum
of the absolute deviation between the actual
total points for any job and the total points
that would be calculated by summing the
determined factor-weight points for that job.
This is expressed below mathematically.

Each restriction equation is formed from the
total points relationship of its corresponding
key-job. Both a positive and negative slack
variable, si, are used in each res:iriction equa-

Minimise { (s)= S, +5,48,+5,........ ) +540

RESTRICTION EQUATION
a +2b+2 +3d+ 3 +20 + g4+ 2hL2i + § 4+ 4k +3 +~4m L+ sl — §2 = 490
a3 42 +3d 42 + 3+ g+2h+2 - jo+2k+2 4 2m+s3 — sd4 = 406
2a - 3b 4+ 2c +3d 4+ 3e 4-2f + 22 +2h + 1 4 j 4+ 2k 4+ 21 + 2m + 85 — s6 = 430
5a -+ 5b+ 4c +~ 4d - 2¢ + 4 + 3g + Sh + 4 4+ 3 4+ 2k + 2l + 4m + 57 — s8 = 762
2a +3b 4+ 3 42d - e +2f +3g -2h 4+ 0 - ] -2k 20 4 m 4359 — sl = 426
28 +2b 4+ 2¢c + d+ 2 +2f + 22+ h-2i + jJ +2k+ 21 +2m + S11 — 512 = 344
a--3b+4c + 2d 4 Se +4f 4+ 3g + 3h + 3+ 2] 4 4k = 3 4 4m + 513 — 514 = 660
28 + 3+ 3% +~2d+ 3 4+ 2+ g +-2h+ 1 4+ ] ~2k+2A 4+ m 4 sl5S —sls = 414
2a 4+ 3b+2c 4+ d+ 3 +2f + g +2h4+31 + j + 2k + 2 + m 517 —s18 = 374
3a +4b 4 3¢ 4 2d + 2 + 2f + 32 + 3h + 3 + jJ L2k 4 ) 4+ m 4 s19 — s20 = 496

h +
g + 2h +

a + 2b 4+ 2 4+ 2d +
a4+ 2b -+ 3¢ 4+ 2d 4+ de + 3 +

e+ 2f + g+

a4+ 3b+ 3 +3d +4de + 3 + 22 + 3h+ 2

4a = 5b 4+ 4¢ + 4d 4+ 3e - 3 4 2g + 4h +

33 + 5b 4+ 3¢ =+ 4d - 3e + 4f + 4g 4 4h 4+ 3 =

P+2) =2+ |
3 04+ 2) + 4k + 21

+ 2m + 521 — 522 = 308
+ 3m + s23 — 324 = 3510

4+ 3 + 2k 4+ 3l 4 2m -+ s25 — s26 = 552
i+ ) +2k+21 4+ m + s27 — 528 = 670
+ 2k 2= 21 +2m + s29 — 530 — 654

a-+2b+4+ ¢+ d4+4de +2f+ g+ h+AH + 2 4+ 4k + 31 +4m = s3] — 32 = 424
2a +3b 4+ 2c +2d +3e + 2f + 3g + 3h + 3 + 2j -+ 2k 4- 31 -+ 3m + 833 — 524 = 504
22 +3b +2c +2d 4+ 2e + 3 4+ 3g 4+ 3h -+ 01 4+ 2) + 2k + 2 + m + s35 -— 836 = 440
Ja +4b +d¢ + 3d 4+ 3¢ + 2 228 L34+ 4 s+ jo4+ 2k+ 2 - m 4 s37 — 538 = 550
S5a 4+ 5b 4 4c - 4d 4 2e | Af 4+ 2g +4h 20 ~ jJ - k-t L - m o+ s3Y — 540 = 660

where—

a==Points for the 1st degree of factor ‘education’

b="Points for the 1st degree of factor ‘experience’
c=Points for the Ist degree of factor ‘manual skill” and so on, such that
m="Points for the 1st degree of factor ‘occupation hazard’

-
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tion to account for the absolute deviation of
the actual total points from the calculated
points which may be either positive or negative
depending upon the inter-action of system para-
meters. The objective function is formed by
summing these deviations to give the sum of
absolute deviations without regard to sign.
The simplex tableau method of linear program-
ming will ensure that at least one of the two slack
variables in each restriction equation is zero.

The simplex solution when put on computer
gave the following results to the problem in
hand. However, the figures were rounded off
to get more rationalised values for element
factor-weights (Table 4). The values of slack
variables si corresponding to the modified acti-
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vity level of job elements were obtained as
follows:

S1 =10 Sl7= 6 S31=22
S4 = 2 S19=14 $33= 2
S6 =2 S21=18 S36= 2
§7 = 4 §23=22 S38= 4
89 =20 S25=24 $39:=36
S13=:22 S27-=34

and f(s) = 244, whence

average deviation = 324 = 12.2 points.

The solution obtained in Table 4 is no doubt
the best solution with minimum absolute sum
deviation. However, it will be noted that the
above solution has not resulted into a proper
and satisfactory ranking for job-factors. It

TABLE 4

Activity level : Approximated |

Factor Weight

Factor from solution activity level expressed in Ranked paosition
percentage

a 21,691 20 10 h  Responsibility for Materials/Product
b 12.039 12 & d  Mental Skill
c 25,386 24 12 ¢ Manual Skill
d 26.068 26 13 m  Occupational Hazards
c 20.318 20 10 a Education
f 9.734 10 3 e  Physical Effort

16.318 16 8 g Responsibility for Equipment/Process
h 27.0599 26 13 k  Working Conditions
i 1.885 2 1 b Experience
j 3.235 4 2 f  Mental/Visual Effort
k 13,130 14 7 1 Accident Hazards
1 6.093 6 3 J Responsibility for Safety of Others
m 21.707 20 10 1 Responsibility for Work of Others
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constraint in the Linear Programme but still
achieving the basic objective, of course, at the
cost of slightly higher sum deviaition : X £ (s).

was, therefore, further improved by setting out
factors in order of their over-all importance
giving a new ranking, thus introducing another

Now, if the assigned "Ranking’ be:
or expressing mathematically,

Manual Skill c
Experience b a »] ie. a—lp0
Resp. for Matl./Product h b »h ie. b—hp0
Mental Skill d ¢ b ie. c—ba0
Resp. for Equp./Process g d »g le d—gp0
Working conditions ke 2] ie. e—jp0
Mental;/Visual Effort f [ e ie, {—ep0
Physical Effort/ e g 2k le g—kpO
Resp. for Safety of others j h »d ie. h—dp0
Resp. for Work of others i i pa e i—ap0
Education a j i le j-ip0
Accident Hazards 1 ¥ 2f ie. k—1fp0
m | »m ie l—mp0

Occupational Hazards
the new solution values are given in Table 5.

TABLE §
Factor Activity Level Appgo'ximated | Factor-wei_ghts
from Solation Activity Level i expressed in o)
a 9.176 10 5
b 21.088 20 10
¢ 29.963 30 15
d 21.088 20 10
e 13.779 14 7
f 13.779 14 7
17.500 18 g
h 21.088 20 10
i 9.176 i0 s
j 9.176 10 5
k 13.779 14 7
1 9.176 10 5
5

m 9.176 10
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The values of slack variables, is, are :

tion, it has been possible to obtain the desired

Thus, by allowing a slightly wider devia-

. . . ranking for job-factors. Also an average devia-
g}; :';’g g{g:lg gg(l):;é tion of 14.50 points in a total of 1,000 is in-
S5 — 6 S20— 2 s33_ 5  significant being 1.45%.
57 =16 §22=10 S36=12 Conclusion:
§9 =2 $23=18 $38—14  Oonciusion:
ggilg g%gi;g 539=46 Lincar programming can thus be used to
and = £ (s) = 290 o, Wi obtain a single set of factor-weights which will
average Asviitiod — 200 — 14.50 points satisfy the varying requirements of different

JOYS of An Executive

Executives are a fortunate lot. For, as everybody knows, an executive
has nothing to do. That is, except:

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

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

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

trades and their jobs without appreciably affec-
ting the accuracy of the overall system.



Studies in Absenteeism’

DH Butani

VWhen I assumed charge as Director of Research of the National Productivity Council in the
autumn of 1968, it had already been decided to undertake studies in Absenteeism. In fact, elaborate
statistical designs had been prepared, and the ground laid for the construction of seasonal indices on
a mass scale. This really quite frightened me, though at one time I had been a recognised miver-
sity teacher for postgraduate studies in, ameng other subjects, the science of statistics. However,
I thought this time, socio-economic subjects like Absentecism should be treated as ‘human refations’
studies in depth, and undertaken as researches in, what may be called, industrial sociology.
Accordingly I proceeded to do the job, utilising as best as I could my experience as a social scientist for
nearly four decades. Since I am leaving the NPC, T thought 1 might as well take the opportunity of
summarising the work done in the line. In deing so, names of firtms have been eliminated, as
also any details, which might give any possible clue to their identity. Only such facts have been
recorded which are analytically essential for an understanding of what has become an intractable
problem practically throughout the whole social economy. Men and women just absent themselves
from work; and they are absent, “even when present’’. This is really an essay in understanding
what is essentially a complex human problem in behaviour.

FOR quite some time. the attention of the

National Productivity Council was drawn
to a phenomenal rise in the rate of Absenteeism
in Industry from around 7 per cent in 1957-58
to around 20 per cent in recent years, and in
some places, to as high as 30 per cent, and in
some seasons and at places. in some occupations!

*1 must record my gratefulness to three colicagues—
Prem Chand, RK Goswami and Ram Prakash—who
have been intimately associated with me in these rescarch
studies.  Practicaily all the ground level work was
done by them ; and I only enjoyed the luxary of analysis
and putting it into shape for presentation. In fact, ]
would be failing in my duty not to record my feeling of
appreciation of the exceptional integrity and devotion
of Prem Chand in thesc research studies. Prem Chand is
a rare type by any standard. Also, none of us—I mean
the whole research team—could equal Goswamy in his
understanding of statistics, Ram Prakash was associated
with the last study ; and he did a very creditable job, in
assoclation with Prem Chand.

!Cotton Textile Industry (Bombay) being the oldest
industrial complex in the country was taken as
representative of industry in general. The 40 per cent
figure, however, relates to our own findings. It is, of
course, an exceptional figure, but it is nevertheless real:
we actually discovered it in a survey of abscnteeism in
one of the biggest Municipal Corporations in India.

to such abnormal levels as 40 per cent of the
labour force.

Probably in pre-war times, this would not
have been a matter of any great concern
to Indian industry. for industrialisation in
india was still almost primitive, and the
demand was confined to more or less
unskilled labour, of which plenty was waiting
each morning ai the factory door. Investment
being of small magnitude, and markets of
small dimensions, unutilised capacity was
not financially burdensome. and full utilisa-
tion did not necessarily bring any very hand-
some profits.

Very obviously the situation has undergone
a sea-change, with massive investments having
taken place, both in the private and the public
sectors of industry, Even in the first (small)
plant, where we did a survey, the capital-labour
ratio. counting cven the casual labour employed
from day to day, would work out to not less
than Rs 30,000 per worker, and might well
have risen in less than a year, when their ex-
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pansion plans were lo be completed, to nearly
Rs 40,000 per worker, or ¢ven more.

This would mean that the absence of one
worker would cause so much idle (unattended)
equipment  d thus lcad to a lowering of Capital
Productivity.  ich is reallv the crucial factor
in question. One can well imagine the daily
prospective loss in industries. more capital
intensive than the onc, with which we were

e CONCETNE i OUr analysis.

3

The losses in output can be equally well
Mstrated from the Sample study under consi-

ation. The average daily ouotput at the

v of our wisit was around 381 metric

nes, and at the then quoted price of the

nmodity around Rs 212 per tonne. this would
aean a gross revenue of about Rs 1.23.000
per day. more or less: or Rs 615 per worker,
counting all workers. permanent as well as
casual. This may well be considered in
gross value terms the average productivity of
labour.

Taking a dynamic view of the situation. the
loss on account of absence of lubour—a term
which needs very close analysis—resulting into
idle capacity in relation 1o current market
conditions: the loss. that is to say. the difference
between potential and actual prolits may be
very considerable.

We were informed that the two mills, onc
of which was the subject of our study, were
capable of turning out with the same equip-
ment and about the same labour force, a thou-
sand metric tonnes per day: and demand existed
across the counter. Tn fact, the company
was booked with advance orders to the extent
of 15 10 20 thousand tonnes. int respect of which
money had already been received,

This gives us the clue 1o the problem:
the  anxiety of management regarding
Absentecism, which they fear as the plague,
and in fact. treat as a menace: for even per-
manent workers were regularly chargeshected
for practically any absence: of course, as readily
forgiven. for there is no real substitute for a
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permanent worker, trained to attend to costly
equipment over a long period of time.

The shiftless casual worker 15 really no
substitute under the circumstances of modern
indusiry. even in a plant of an clementary lype
with its hoppers. feed tables, conveyor belts,
elevators. grinder rollers, water and oil guages,
heavy electrical equipment, and cables all over:
in fact, he is a safety risk, and the cost to mana-
gement under the Workmen's Compensation
Act and other labour laws would be heavy
indeed. and in fact very uneconomical, consi-
dering the low marginal produetivity of casual
labour.

This brings us to the crux of the matter.
With increasing capitalisation, a permancnt
worker has become an asset: and his “absence’’
can cause a substantial loss in revenues, under
current market conditions, with industry rapidly
recovering from recession. Even in the case
with which we were concerned in our study, the
diference between current and potential output
was around 400metric tonnes per day, or in gross
value terms, approximately Rs 85,000 per day,
at current market prices. The marginal cost in
terms of raw materials, electricity and water—
the principal variable costs—would at the out-
side be about Rs 45,000 per day. thus leaving
around Rs 40,000 a day, as the net gains of
productivity, on account of market demand,
the enterprise and investment of management,
and last but not the least, the critical productivity
of labour.

And this brings us to the substance of our
quest: the nature and causation of abscence in
industry: for it is really a compiex socio-eco-
nomic phenomenon, born out of attitudes and
circumstances and compulsions. A man may
be absent, not only because he is sick, but his
wife and children are constantly sick; his old
mother or sister is sick at the village home;
there has been a quarre! over water or latrine
in his locality, where men, womei, children live
herded likeanimals: or someone comes alongand
offers u little paid work. whose advantages far
outweigh the acute discomfort of traveliing
{every day) several miles to the factory; or he
just gets drunk out of despair or habit. when
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his absence or presence at the factory makes
very little difference, for he is absent “even when
present” Or  over-time may disable him
from attending the regular shifi; or there is a
‘wild® type of foreman, who js quite a terror,
causing absence due to sheer fright; and the
Pathan money-lender, from whom he has
borrowed left and right, may well be the cause
of temporary absence, for the worker is naturally
loathe to part with what remains of his net
Take Home Pay.

In this inquiry, we went into a detailed study
of these and many other causes of Absenteeism
in Industry in the hope that it may be the begin-
ning of a line of inquiry which lays bare the true
causes of industrial malaise, which shows the
way to Higher Labour Productivity, and the
Means to Prosperity for all concerned with
industry.

Absentceism is really not an isolated pheno-
menon: it is an integral part of the psy-
chology and economics of industrial production,
and should be understood and tackled, as such.

And it should not—and cannot—be tackled,
with a medieval psychology or ethics. The
feudal idea that the employer pavs the worker
out of his pocket, which seems to persist among
certain types of Indian managements, is really the
major cause of the mischief, and has necessarily
to be given up. The fact is that the market
pays both for the management, as also for
labour: and under rising market conditions,
there need be no conflict between manage-
ment and labour: in fact, under rising market
conditions, there is a compelling harmony
between management and labour to exploit
the market potential, which is immediately
capable of remunerating both the parties, sub-
stantially, only if they would sit down together
to consider how to make the best of 2 promising
situation.  All the money needed to motivate
labour to put in its best and to motivate mana-
gement to cxploit the market to the best ad-
vantage of the company would come out of the
Productivity Potential, resulting from current
market conditions.

We are conscious that such a solution would
not fit recessionary conditions, which can
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only be tackled by major acts of Public Policy
with which we are here not concerned.

We are here concerned with an economy,
fast moving out of recessionary conditions,
in which industry is moving again to quasi-
boom conditions.

And industry is in a position to satisfy
rising market demand, with existing resourc
in terms of equipment and technique, provi
labour is appropriately motivated. The sat,
faction of higher market demand out of e
ting material resources will yield surplu:
part of which can provide resources for Inw
ment in Human Beings.

It is this line of approach which will br
& lasting solution to the intractable problc
of Indian industry: and Absentecism is OIly
a symptom of a rather complex disease, caused
by shocking housing conditions, the absence of
any real medical facilities, back-breaking trans-
port conditions, reckless alcoholism, gambling,
acute and almost universal indebtedness pre-
valent among labour ; and there is no means by
which labour can pull itself out of the morass.
It is only when Government and industry make
substantial investments in the human material
of industry that its productivity will rise materi-
ally: and higher labour productivity will pay
for the investments.

Before undertaking the research project refer-
red to earlier, we had done a preliminary survey
of a number of concerns at a metropolitan
industrial centre, in order to prepare the ground,
To equip ourselves for the study, we collected
statistics on absenteeism for the whole State
for a sample number of industries as recorded
in the Labour Journal, for the period 1954
to 1968. Broadly the statistics showed a rising
trend from an average of § to 13 per cent in
1954 to 15 to 20 per cent in recent years. There
was thus reason to suppose that the direct and
indirect costs consequent on rising absenteeism
would be adversely affecting the productivity
of industry, particularly in view of the rapid
rise in the fixed capital investment per
worker.
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In the context, we also examined some old
hypotheses such as the Pull of the Land, the
pre-monsoon and harvest-time demand for
labour, housing conditions, the character of
front line management, the lucrativeness of
side jobs etc. etc., but no statistics could be
found to support any of these hypotheses.
In fact, the unexplained residual factor—after
social and religious causes and accidents had
been eliminated—was very substantial.

shere was reason to believe that 20 years’

wistrialisation and inflation must have lopped
2 substantial bit of the Agricultural Hypo-
illuis, and the Recession of the last 2-3 years
derat well have cooled off the attitude of
tim oyers to absenteeism; but there appeared
ton' basis for valid conclusions,
cor
™ 1 order, however, to test the Agricultural
. dthesis statistically, the peak and low levels
of absenteeism for industries for which records
were available were plotted on graph paper.
While these showed wide divergences from year
to year, the peak levels for some of the industries
—with some exceptions — were reached about
April-May, when land had to be prepared
for the monsoon. Beyond that, however—
and that also with considerable limitations,
or peak levels in certain industries were reached
in widely different months—there was little
confirmation that agriculture was still having
a pull on industrial labour.

In the context of these findings, it was
considered worth while to make investigations
at the unit level; and also to consult with some
other research institutions, which had been
working in the line. In this connection we
were advised to contact the Central Labour
Institute, which with ILO technical assistance,
had also a research project for the study of
absenteeism, handled by their Industrial Psy-
chology Division.

Their methodology, however, is quite
different from the one outlined by us. It was
nevertheless worthwhile examining their cau-
sal hypothesis. The basis of their study is that
absenteeism is an attitude of mind, entrenched
in the psychology of the individual. Their

171

study is, therefore, purely “attitudinal” designed
to identify the characteristics of chronic absen-
tecs, with a view to offer advice to personnel
managers on screening out, at the recruiting
stage, applicants likely to prove chronic absen:
tees on the basis of the findings of the Industrial
Psychology Division.

Though at the time that we discussed this
matier with the experts of the Central Labour
Institute, we frankly expressed our doubts as
to the practical uses of their approach for pur-
poses of management policy, particularly under
conditions of rapid social change, yet later in
our analysis of the sample case we did come
across some chronic absentces. Even in our
earlier investigations, we had found that there
was quite a bit of truth in the Central Labour
Institute hypothesis of absenteeism being a
psychological phenomenon: we found it parti-
cularly in relation to old employees, in one of
the concerns, at which we did a preliminary
survey towards the end of 1968 . It is a possi-
bility that needs to be explored, namely, that
an old established concern with ageing ecmployees
may suffer from the plague of chronic absen-
teeism.

However, while in particular situations
and in short periods, a psychological study of
individual worker’s attitudes would be of
immense use to a management, over a period,
the causes of absenteeism have to be found in
socio-economic conditions; and a management
relying upon the purely psychological hypothesis
might get fairly deeply informed about a few
chronic absentees, whom they would find nearly
impossible to improve, while they would be
lacking significant information regarding social
and economic conditions of their workers:
an information vitally necessary for the for-
mation of management policy, regarding labour
matters, for effectively dealing with problems
arising out of habits and attitudes of which
Absenteeism is just a phenomenon.

We were really in search of a valid causal
hypothesis, that could give us the clue to our
inquiry into absenteeism, in terms of social
and economic conditions. We thought it worth-
while in the context—particularly because the
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ultimate objective of the inquiry was to help
management evolve a progressive and effective
Labour Policy: in fact, it appeared logical to
understand the attitudes of employers to Absen-
tecism, and to know what they considered, in
terms of their own expericnce, to be the real
causes of Absenteeism. The following is an
account of the Employers’ thinking in the matter,
as culled from the various discussions we had
with them in the Preliminary Surveys condueted
by us towards the end of 1968.

In these discussions, which involved several
private managements, besides one of the Jargest
Municipal Corporations in the country. we ¢xa-
mined the various hypotheses : also how far
these hyrotheses had been affected in material
particulars, by rapid industrialisation, inflation,
and subscquent recession and recovery.

While the employers naturally presented their
own hypothesis of the case, there was gencral
agreement on facts: in fact though the indusiries
covercd by official statistics were not identical
with the industries where we did our preliminary
surveys, practically every management was of
the opinien that the official statistical averages
did actuclly reflect the conditions as they
obtained in the general structure of indusiry.
The trend, they said, was rising and
disturbing.

The problem was discussed with the cmplo-
yers in the context of recessionary conditions
that had developed during the preceding years,
and the possibility that the employers them-
selves might be indifferent 1o Absenteeism,
on account of the general decline in demand.
fHowever, at the time we did these Preliminary
Surveys, industriz managers being sensiuive
barometers of the market. had to some exient
begun o feel the lucts of recovery in their inven-
tories: also because of large fixed investments
that they had undertaken during inflationary
days, they found abscntecism o be a rather
costlier proposition than in the duys when
industry was under-capitalised.

As a matter of fact, the first “sample’ plant
which we selected later as the principal place
for an exbaustive socio-economic survey, and
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which had, in the very midst of recession,
added a second mill in 1967, and prepared
expansion plans for a dryer plant and a
maodern packaging plant: a fact. which indicated
that the management was sufficiently far-sighted
to look upon Recession us a passing phase:
and they were very much concerned with the
Problem of Absentceism, and anxious to know
from the N PC what the causes could be,
along with the remedies. During this preli-
minary survey, the management was CONScious
of the high cost of absenteeism on account
of rising fixed investmeni per worker. Such
absenteeism could, at critical points, put the
whole nmachinery out of gear: a fact which we
suw with our own eyes, when we were actually
engaged in the socio-economic survey.

The managment was also conscious that this
cost of absenteeism would rise markedly, as
the factory moved forward from the then 30
per cent capacity utilisation to a near-full utilisa-
tion, s the domestic market revived and export
markets opened up.  They were already feeling
the strain on uccount ol the working of the
factory on a three-shift continuous basis.

Average absenteeism at the factory worked
out, according to the management, to around
20 per cent, which was by all standards on the
rather high side.

In u detaiied discussion of absenteeism, it
was sought to arrive at a broad estimate of the
statistical breakdown of causes; the consensus
was as follows:

(1) 5 to 7% on account of genuine per-
sonal sickness.
(i} 5to 7% on account of genuine family
sickness.
(i) 11024, onaccount of bonafide relaxa-
tion neceded due to warking overtime.
(iv) About 3°, due to bonafde emergencies.

(v) About 5%, on account of soclal exigen-
cies.

{vi} About 5%, on account of distance from
the factory.

Al =t e
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{(vii) About 15 to 209 on account of long-
term holidays.

(viii) About 5 to 1079, on account of ear-
ning higher wages on side jobs.

{ix) 15 to 209, on account of drunkenness

(X} 3 to 10%, on account of manocusring
for overtime.

(x1) 5 to 7% on account of personal dis-
harmony with foremen ete.

The management was of the opinion thart
the system of advances to workers and the
working of Thrift Societies were also a power-
ful cause of absentecism: practicully every wor-
ker managed to get an advance of one kind or
another, 2 to 3 times a month and whenever
he got more money than he knew what to do
with. he got drunk and absented himsel{ from
work.

Thus we had a fairly good idea of what
the management considered to be the principal
causes of absenteeism: ESI and alcoholism;
nevertheless they expressed their anxiety for a
socio-economic analysis to arrive at the true
causes. and to suggest remedies.

We thought. however, that 2 much wider
perspective of labour was needed belore we
could organise such a survey in depth, in one
single concern. In this context. we availed
of an invitation from a Mumcipal Corpora-
tion, which is and continues to be among the
largest employers of labour.  We had an in-
tensive discussion with the senior officers of the
Municipal Corporation, particularly with re-
gard to absenteeism in thetr Conservancy Ser-
vices, Maintenance Labour etc. Though they
did not give a precise statistical idea of the
magnitude of the problem, they appeared to
feel its intensity in their day to day working,
for they have come to the conclusion that
municipal workers. particulurly in the con-
servancy services, were just not interested in
their jobs.

They themselves offered some old hypotheses
about village moorings etc. etc.  They suspected
that practically all their workers, particularly
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their sweepers, bad part-time jobs: and drunken-
ness was rampant among them. The Municipal
Corporation, we found on enquiry, had made
no survey of living conditions of their workers
and they provided no accommodation, except
as a matter of sheer necessity and that to only
half of their censervancy staff, obviously be-
cause if some of them cannot be located, the
Municipal Corporation would have to take
the responsibility.  The state of affairs could be
judged from the tact that they had recently been
on strike.

The Municipat Corporation, however. did
not sufler from the evils of the ESI, for they
enjoy an exemption under the law. though it
does not provide any specilic medical or health
facilities for its workers. except what is open
to the general public.

As u test case, a fairly intensive study was
made of one of the major ‘wards’ in which the
Corporation had divided the city. This ward
covers 2000 acres. with a population of around
hall a4 mitlion. and more than 1700 registered
factories. The Municipal labour strength in
the Ward is around 2.000: 1200 concerned with
gonservancy, 700 with maintenance of roads
and drains and the rest dealing with such
items as malaria etc. Besides it muintains 2
whole list of Badli workers (substitute labour)
of around 250 to 300 for conservancy purposes
which serves the purpose of making up for ab-
senteeism.

The existence of Badli (substiiute) labour
is worth a special study, for it means the ready
availability to the employer of a large reservoir
of labour for whom he 1s not at all responsible
in terms of the law; they enjoy no leave facility
of any kind; they are not eligible for provident
tund, or any other benefits. They are just at
the mercy of the mukadams from day to day,
who may or may not employ them.

The Ward Officer’s estimate of absenteeism
was on the average 10 to 159, rising to 209,
immediately after pav day and as high as 409,
immed:ately before the monsoon. Regarding
disciplinary action, the Municipal workers
were like Government servants, who had to be
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charge-sheeted before their services could be
dispensed with. They were entitled to enjoy
one month’s earned leave plus 20 days’ casual
leave. Conservancy staff had a basic pay
grade of Rs 45 to 80. Besides they got D.A.
of Rs 115 and in some cases an uncleanliness
allowance of Rs 7 per month, The minimum
wage worked out to Rs 160 per month as against
the general wage level of Rs 250 per month for
industrial labour in the City. Though all per-
manent conservancy staff were entitled to rent-
free quarters, housing accommodation was
given (o only 600 persons and the rest got a
house rent allowance of Rs 6 to Rs 10 per month
on production of receipt.

Municipal labour consists largely of local
people, with quite a sprinkling from neigh-
bouring areas. Many of them, according to
the Municipal authorities, own small pieces
of land and were interested in Kheti (cultivation).
In the Kheri season (May, June and July) and
again in the harvest season (September and
October), absenteeism rises as highas 40percent.

No incentives had been offered for counter-
ing absenteeism, except the payment of travel
allowances, as detailed below. There was
a Labour Officer and a number of Welfare
Officers. Sometimes they organised a tour of
the workers to important places, and a travel-
ling allowance was offered once a year provided
the worker did not disappear in the Kheti
season.

The Municipal Corporation did not allow
jeave 1o be encashed. There were, in fact, no
incentives, nor were there any deterrents to
absenteeism. The officers themselves felt
that the major cause was the relatively low grades
of pay as compared to mill workers who got
not only more pay but also more facilities.
Some statistics were offered in support. While
a public telephone operator got Rs 350, a tele-
phone operator in a private company got bet-
ween Rs 700 to Rs 1000 per month. A mainten-
ance man in the Corporation was paid Rs 6 a
day and Rs 12 outside. A Municipal carpenter
was paid Rs 7 a day but Rs 20 outside.

The consequence of it was that the Municipal
Corporation got the very scum of the workers

who are, as one officer said, ‘‘absent even when
present”. Their masons are no masons, and
their plumbers, no plumbers.

There is a whole hicrarchy of supervisors,
from mukadams, overseers, assistant
supervisors and head supervisors, but they
too are, relatively, very poorly paid. Muka-
dams are reully promoted workers, most of
them hardly educated up to vernacular standard,
and a few up 10 8th Class. Of course, 2 to 39
of labour may be considered as educated, as
having passed the 8th standard; a few are even
SLC. Mostly they are illiterate. However,
due to compulsory education, more literate
labour is coming in.

Thus it was clear that in respect of Municipal
labour, a wage level out of alignment with
current market conditions was the princi-
pal cause of absenteeism, the workers trying to
make it up on the roundabouts for low compen-
sation on the main job,

We also took the opportunity of visiting a
capital-intensive concern, manufacturing power
cables, covered wires and magnetic wires, [t
has an investment of nearly Rs 2 crores in fixed
equipment which works out to a capital invest-
ment of over Rs 60,000 per worker for a working
strength of a little over 300. Our presumption
therefore was that in a factory of this type,
absenteeism would be a c¢ritical factor even be-
low the normal 10 per cent level, but as the
demand position was weak at the time, the
management appeared somewhat indifferent,
The fact of the matter was that their industrial
relations were not in good shape: and as an
obiter dictum, we may as well say at this stage,
what really is a commonplace proposition,
that for tackling Absenteeism, or any other
problem for the matter of that, a studied attempt
at improved labour relations is a vital, preli-
minary step. Without good labour relations,
nothing would work, neither incentives nor job
evaluation. The Company had in fact got
job evaluation done: but that was also in dis-
pute.

However that may be, the power cables
factory, referred to above, did in fact suffer

head
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from very serious bottlenecks, due to chronic
absenteeism. Our rough estimate was that
even a 5% absentecism in this factory was a
critical hmit. particularly in power cables.
Daily, 2 or 3 machines stopped due to sheer
absence of mechanics; and for these machines.
orders were pending. Each of these machines
cost lakhs of rupees and because they are part
of a long assembly line. it can be easily presum-
ed that work on other machines would be
affected.

Actuaily, from a certain point of view, the
situation appeared rather promising because
70 to 807 of their workers are young bachelors
and therefore on all grounds, excellent material
for shaping up. And this is the only factory
where drunkenness is not a problem. The
management blames absenteeism on the ESL. *“Jf
there were no ESI, we could bring absenteeism
under control”. In spite of the ESI, the Cont-
pany employs a part-time doctor who comes
on alternate days, and according to manage-
ment, workers like to be treated by him. Workers
living at a distance get the benefit of sub-
sidised transport: 2/3rd of the bus fare from
the nearest railway station to factory site.
Out of the monthly bus fare of Rs 30, the worker
pays only Rs 7.50. This subsidy, however, is
paid by all the companies in that area because
they would otherwise get no workers.

There is a canteen in the factory, for which
the company provides free premises. free uten-
sils, free gas and free water. The company
is not by law bound to provide free gas, but it
does. The company also pays a subsidy
to the contractor equal to 60 per cent of sales.
The worker is thus able to get a good lunch for
50 paise and a substantial lunch for an additional
15 paise.

Of the 334 workers employed in the factory,
the break-up by origin was as follows:

Hindi and Urdu speaking 82
Southern 92
Neighbouring area I 25
Neighbouring area 11 135

Total 334
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Thus a large part of the work force came
from outside the State: in fact more than half
from the North and the South of India. This
may have something to do with Absenteeism.

Though the Company does not know it
precisely, it is generally presumed that most
workers have some agricultural land. Practi-
cally all have agricultural connections and
part of the absenteeism is due to distance and
rural connections.

The peak fcvel of absenteeism is reached in
August—September. the harvest scason. rising
to as high as 20°,. but it is also as high in May.
the month preceding the monsoon. The lowest
absenteeism is & to 9%,

These calculations, however, are inclusive
of privilege leave. If it is excluded. the mini-
mum level of absenteeism is 3%, and the maxi-
mum around 9%. The maximum is reached
during 2 to 3 months. ance in May. and once
or even twice in the harvest season. during
August and September.

As regards the foreman class, the fore-
men employed by the company were
generally  science  graduales, who  had
received one year training. They started on a
minimum pay of Rs 500 . Below the foremen
were supervisors who. though Matriculates
(at least 50797 of them), had received practical
technical training over long periods of time.
and were all experienced. Their minimum
salary was Rs 250 plus D.A. of Rs 180, total-
ling Rs 430. It was very obvious that the rela-
tions between supervisors and workers were
“not very good.”

Entering into discussion in depth, the mana-
gement was requested to differentiate between
workers who were making good money, and
others who were not making good money;
the management came out with a firm reply
that those who were making good money usually
did not absent themselves. In the context.
the introduction of a production bonus, over and
above what the workers were gelting on all
accounts.  was  suggested. The manager
himself said that while he was with another
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Company, the introduction of a Production
Bonus had worked wonders in respect of many
things including absenteelsm.

As a corrective to the findings recorded
above. we were anxious io  complete our
Study by a preliminary examination of a light
consumer industry. We were invited to sce
the records of a private partnership of 30 years’
standing, manufacturing watch straps of all
types: stainless. leather. plastic. nylom. rolled
gold cic. ete.  They have ncarly 450 workers:
26 highly skilled. 57 shilled. 363 semi-skitled
and 3 unskilled.

The company has kept detailed records of

absenteeism. which may be summarised a8
under:

TABLE 1

ABSENTEEISM AS " OF SCHEDULED SHIFTS

YLAR  AVERAGE  MAXIMUM MINIMUM

1961 i2 17 (May) 7 (Julyy

1962 It 185 (Maw) 7 (Angzust)
1963 12 |7 (February) & (September)
1904 12 20 (Mayvy 7 {August)
1963 | 16 (May) 9 (November)
1966 13 12 (May) 10 (November)
1967 13 20 (Mayy R {Augush

It appeared to us to be a fairly well-organised
firm  with regular departments devoted 1o
industrial engineering. design. process plan-
ning and control. tools. labour and wellire.
accounts. purchase and stores. etc. cte. Their
wage scales appearcd fairly satisfactory by
comparison: even the unskilled workers gt
from Rs & 1o Rs 10 a day. the highly skilled
workers from Rs 11 to Rs 13 a day and the
group leaders (purticufarly in the tool room
and the machine shep) from Rs 16 to Rs 19
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a day. These payments were inclusive of dear-
ness allowance. Most of the workers were
old workers. having been trained on the job.
and they draw the maximum of the pay scale.

They had also monthly-rated staff, for
example, mukadams who had a fairly compli-
cated govermment 1ype incremental scale. but
being old workers they had practically all
reached the maximum, each getting around
Rs 440 per month. These mukadams. while they
were almost completely illiterate, “ound extremely
remunerative side jobs on account of their high
skills,

The factory had a badli system with a sub-
stitute list of around 25 to 30 and practically
every day 5 10 6 workers were drawn from the
Badii list. This, however, did not solve therr
probiem of absenteeism which was endemic m
three eritical arcas: the Tool Room. the Dye
Room and the Leather Department. These
departments suffered from chronic absentegism
due to side jobs being available for practically
all the workers of high skill.

Work also suflered in this factory on account
of ESI medical facilitics. The Company had
however its fairly liberal medical scheme for
employees drawing upto Rs 500: they are
covered under India Insurance Medical Scheme.

The total monthly wage bill of the Company
was ground Rs 1,350,000 but the workers hardly
aat money on the pay day. because for the most
part they drew 1t by way of advances. They
also get loans from the Consumers’ Coopera-
tive Society and ihe Thrift Socicty. The workers
even sold coupons obtained on credit from the
company on a cash discount of 30°,.

The factory was situated in the heart of the
city: and it provided no housing. no conveyance
nor transpert allowance to anybody.

The company had made no survey of hving
conditions but il was abvious to the management
that most of the workers susfered from high in-
debtedness and absented themselves of even re-
signed Lo escape the Pathan moncy lenders. On
the pay day. 4 or 5 Pathans were always waiting
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outside. On the two pay days, for the workers
got advance pay on the 20th and the regular
pay on the 7th, absenteeism rose to as high as
20°%. Absenteeism also rose to a high level
after the payment of bonus just before Diwali.

Most of the labour came from neigh-
bouring districts and were known for drun-
kenness and family irresponsibility. Nobody
kept his family with him.

Thus we had another realistic glimpse of
the possible causcs of absenteeism: lack of
housing, uprootedness, drunkenness, family
irresponsibility, above all, gross indebtedness
etc.

Apparently we were on the track to a fairly
valid and comprchensive diagnosis.

After we had completed these studies, we
undertook a research assignment ina Company of
international repute, which had set up a highly
efficient production-oriented system, organised
in all respects, including the scheduling of equip-
ment and working strength, leave and pay

“...Sordid and Ignoble the Whole Trade of Engineering...’
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arrangements, incentive systems, rules re-
garding discipline and penalties, so as to get
the best out of the business. The modern
character of the management could be gauged
from the fact that practically all the workers—
more than 90 per cent out of a workforce of
over 500—enjoyed a five-day week, with a
compulsory (fortnight’s) vacation. For some
of the workers, the Company provided good
housing accommeodation on a modern scale.
The company’s interest in workers’ welfare
is evidenced from the fact that they maintained
a middle school for the workers’ children and
provided them free lunch and transport. Never-
theless, the plant suffered from Absenteeism,
and workers found an escape-hele through the
ESI, which was availed of to the maximum
extent possible.

Obviously, absenteeism in Indian industry is
a deep sociological probiem of great com-
plexity; and its study will, if sufficient invest-
ment is made in the research, throw a good
deal of light into the whole complex of human
relations in Indian industry. g @@

“Plutarch has recorded that Archimedes . .would not deign to leave behind
him any commentary or writing on such subjects; but repudiating as sordid and
ignoble the whole trade of engineering, and every sort of art that lends itself
to meore use and profit, he placed his whole affection and ambition in those
purer speculations where there can be no reference to the vulgar needs of life.”
(Plutarch’s Lives, “Marellus’’, New York, Modern Library edition p. 378.)

—Quoted by Dr K J Charles, ‘Das Kapital After one Hundred Years'
Economic Affairs (Calcutta) Jan-Feb "68.



Absenteeism in Indian Industry’

Prem Chand & Ram Parkash

It has now become =z common experience in industry that its smooth functioning is
increasingly hindered by a tendency among workers to absent themselves from work. Actaalily,
what ostensibly goes on as ‘absenteeism in industry’ is only a symptom of a complex socio-
economic phenomenon, resulting from the malaise in industrial relations, It needs an immediate
analysis in depth because not only dees it raise costs through interruption of production
schedules, but it also constitutes a seriows hurdle in the way of manpower planning, 1t
causes wastage and quality deterioration, and is one of the major causes of accidents in
industry, because managements are compelled to put raw hands in place of seasoned workers,
who absent themselves from work from time to time due to a conjuncture of personal and
social circumstances. The situation is onc which needs study. We have here summarised a
number of general and specialised studies on the subject, in some of which we have ourselves

been engaged as officers of the National Productivity Council.

ABSENTEEISM refers to the tendeney on
the part of a worker to remain away from
his scheduled work. The phenomenon of
absenteeism does not exist only in Indian
Industry, butitis a universal fact. The diffcren-
ce is only in terms of its magnitude. In
Indian industry, the magnitude of absenteeism
varies broadly from 8 per cent to nearly 28
per cent, as would be clear from the Table on

page 180.

This Table shows that there is a phenomenal
rise in the rate of absentecism since 1951 in
most of the industries. In the cotton textile
industry at Sholapur, it shot up from less
than 19 per cent in 1951 to 32 per cent in 1967.
At other centres, the rise was not as marked;
nevertheless it was substantial at a number of
places; for example, at Bombay, it increased

*The NPC Research Studies in Absenteeism, referred
to in the text of the article, were done under the guidance
of Sri DH Butani, Director of Research of the NPC.
The article, printed here, has been considerably refined
by him for publication in the Productivity Journal.
We express our gratefulness to him for his encourage-
ment and guidance. We would be failing in our duty,
if we did not mention the name of Sri RK Goswami,
who collaborated with one of us (Sri Prem Chand)
in the first major assignment. In the second study, the
two authors worked as a Team.

from 13 to 20 per cent in the period under review.

In the engineering industry, the rate of ab-
sentegism increased from 139% to 17.0% in
Bombay; in West Bengal, from 10.1% to 15.99;,
and in Mysore from 9.7% o 14.4°%

A similar trend was observable at the Wool-
len Textile Centre (Dhariwal) and in the Planta-
tions at Mysore,

Absenteeism in industry, however, is not a
new phenomenon. As early as 1931, the Royal
Commission on Labour drew the attention of
the authorities to the prevalence of absenteeism
in Indian industry. The Commission attributed
the high absenteeism among industrial labour
mainly to their rural orientation. Rudraswamy,
in A Study of Absenteeism in Textile Millsl,
has referred to studies conducted by Panakal
and Rao. As a result of detailed investigations
Panakal found out that the basic causes of
absenteeism  were:

{a) Unsuitable working conditions

(b) Unfavourable mental attitude arising out

of boredom,discontent with wages, resent-
ment against incfficient supervisors, ete.
1. A Study of Absentecism in Textile Mills
—V. Rudraswamy, SITRA.
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{c} Lack of provision for general welfure.

(d) Inadequate medical facilities for minor
injuries.

(e) Increased distance
ment and woikers.

between manage-

‘Rao made a study of variations in absen-
teeism in different industries like cotton textiles,
woolen mills, coal mines, iron & steel etc.
His broad findings werc that absentecism in
Indian Indusiry varied from 10 to 135 per cent.
There were two arcas of high incidence. In
plantations, it rose to 25 per cent, and in mica
mines, as high as 40 per cent. Absenteeism was
higher in northern India than southern India.
The rate of absentecism was lower in western
Europe than in India which he assigned to
industrial consciousness of the workers.

Rudraswamy has also referred to Murthy's
sociological researches: “Younger employees

were not regular and punctual. An inverse
relationship was observed between length
of service and absenteeism. This may be

assigned to gradual adjustment of the workers
to the environment. Workers coming from the
rural areas had a higher rate of absenteeism.
As the distance travelled by workers to reach the
work spot increased, the rate of absenteeism
also increased.”

Rudraswamy confirms that only a few
workers who absent themsclves very frequently
contribute to a greater part of the total absen-
teeism. Money in hand is also a factor affect-
ing the absenteeism of the workers. The rate
of absentesism increazsed considerably on the
days following payment of wage and bonus
distribution. The incidence of absenteeism
both before and after a holiday was found to
be higher than that on the normal days.
Absentecism  differs from department to
department within a unit.  For example,
in Mixing and Blow room and Bundling and
Baling, where orly a few workers were employ-
cd and the physical conditions were better than
in other departments, the rate of absenteeism
was comparatively less. As the size of the group
increased, rate of absenteeism also increased.
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Sinha? has analysed the various variables in
relation to absenteeism under the following
heads:

(1) In-Plant causes
(i} Personal causes
(i) Community or social causes

Desai? on the other hand considered (i)
Socio-cultural factors (ii) Job-related factors,
and (iii) other difficulties.

However, these factors appear to be present,
practically cverywhere, of course, in varying
degrees.

Hewitt® and Parfit in their studies in a British
Textle Plant stated: “‘one would expect the risk
of coming into coatact with poor morale, like
the risk of infection, to be greater in the larger
workshops.”

Dr. Baldev R Sharma® has quoted some
American studies which draw attention to the
several aspects of work satisfaction such as job
satisfaction, work group cohesiveness, satis-
faction with the management and supervisors,
workers’ perception of the company’s promo-
tion policy, pay ete, and relate one or more
of these variables to workers’ attendance
behaviour.

Dr. J.G. Rankin® pointed out that about 10%
of absence was due to alcoholism.

Chan,* among others, devoted attention
to the analysis of the following factors, as causes
of labour turnover and absenteeism:

(i) Job Induction and Training
{iiy Supervision

3. Absenteeism: A Search for Correlates—Dr.
Baldev R Sharma, Indian Journal of Industrial
Relations, January 1970 (Vol. 5 No. 3)

3. A Study of Absenteeism in Textile Mills,
V. Rudraswamy, SITRA

4. Labour-Turnover and Absenteeism—W.H. Chan,
The Production Engineer, May 1970, p. 202-210.
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(111} Accidents
(iv) Motivation
(v) Employee selection.

Chan stated that corrective measures can be
developed from past experience but it is equally
true that there is no substitute for good design
(of Personnel Policy, production and organisa-
tion structure) and leadership.

Sinha® and Singh found a relationship between
absenteeism and job satisfaction in the depart-
ment of an Indian Steel Company.

Vaid® draws a distinction between absence
and absenteeism. According to him absen-
teeism meant unauthorised absence, while absence
was something of which previous intimation
had been given. Ina Seminar on “Absenteeism”
recently held at Madras under the auspices
of the Madras Productivity Council, Vaid said
that the popular belief that absentecism was
the result of a slackness in production and low
standard of living had been disproved. Over
the last 20 years, despite higher production and
better living standards, absentecism had been
steadily growing up. Again, absenteeism in the
higher and lower income groups was almost the
same, and attributing it to poverty and illiteracy
had no meaning. A good deal of absenteeism
was also the direct result of some policies of the
management,

Vaid further points out that the “pull of the
land™ resulted in mass absenteeism during parti-
cular months of the year. The months of
February, May and June were found to be
periods during which absenteeism was at its
peak. Industry had to reconcile itself during
these months to a high rate of absenteeism.

Vaid, in his book entitled “Papers on Absen-
teeism™? reports that the behaviour of the chronic

5. ﬂe;tecism: A Scarch for Correlates—Baldev
R. Sharma, Indian Journal of Industrial Rela-
tions, Jan, 1970 (Vol. 5 No. 3)

6.  Abscnteeism—No Solution in Sight, The Economic

Times, 23rd. June, 1970.

7. Papers on Absenteeism—K.N, Vaid, Asiz Pub-
lishing House, 1967
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absentee workers constitute the most important
influence on the rate of absenteeism in a plant.
A small segment of the workforce remained
absent so often and for so many days that it
inflated the rate of absence and absenteeism.
It was noted that 33 out of over 2,600 employees
In a department accounted for about one fifth
of the total man-shifts lost in the year. Vaid
lists chronic absentees into five groups (i) entre-
preneurs (i) status seekers (iii} epicurians (iv)
family oriented and (v) sick and old.

Vaid compares these chronic absentees with
regular workers in order to find out why some
workers become chronic absentees, In this
connection, certain factors were made the sub-
Ject of special study: working conditions and

wages, work groups, supervisors and communi-
cations.

A reference may be made again to the work
of Dr. Baldev R. Sharma. He selected 30
variables under the following heads:

() Personal factors
(1) Background factors
(i) In-plant factors
(iv) Worker Satisfaction
(v) Union [Involvement

(vi) Social factors

Dr. Sharma has analysed these factors in
relation to absenteeism, using primary data
from an automobile plant in Bombay. His
findings are that, except for rural urban back-
ground and union involvement, most of the
sclected variables failed to show significant
association with absenteeism,

We may now summarise and integrate the
findings of the researches, so far made:
absenteeism differs from industry to industry
and within industry, from one unit to another,
on accouit of the style and practices of manage-
ment, the composition of the labour force and
what may be called the culture of an organisa-
tionetc. For general understanding, the factors
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tors responsible for absenteeism can be grouped
as under:

I. SOCIO-ECONOMIC FACTORS

(a) Living conditions of workers

It is noticed that except for the few families
who are either living in company quarters Or
their own pucea houses with certain amenities
where living conditions are good. the workers
live in by and large insanitary and inhuman
conditions. This affects the health and the
morale of the workers, with absenteeism as one
of the conscquences of the socio-economic
situation.

In one study we observed that housing had
a marked effect on the habits and attitudes of
the workers. It was scen that the record of
absenteeism of the workers provided with
company quarters was better than that of wor-
kers not provided with quarters. In one depart-
ment, the true?® absenteeism record of 70 workers
not provided with quarters was more than twice
as high as the record of 22 workers provided
with quarters.

(b) Health of Workers

It was found that most of the workers sufler-
ed from Jow vitality. This is because their
Take Home Pay® is small and their family are
large: many workers have family of 7 to 8 mem-
bers and they have to spend a lot on social occa-
sions etc. The result is that they just cannot
afford nourishing food. Lack of nutrition and
insanitary living conditions are the causes of

a low state of health among industrial
workers. This is one of the major causes of
absenteeism,

8.ﬁTrTe absentceism was differentiated from Total

Absentecism for purposes of our study. True
absentecism included leave without pay of all
kinds whether guthorised or unauthorised, where-
as Total Absenteeism covered all types of tcave,
leave with pay (privilege leave and casual leave)
as also leave without pay (authorised or unau-
thorised).
9. Take Home Pay=DNet Pay+ Overtime

Net Pav=Gross pav—all deductions,
vident fund, ESI, Company Loans,
Fund Loans, Society Loan etc.

i.e. pro-
Provident

ABSENTEEISM IN INDJIAN INDUSTRY

In one of our studies, it was revealed that
15% of workers have nothing to take home on
Pay day. Another 20% took Rs. 50 or less,
yet another 36 %, between Rs. 50 and 100. This
is a desperate position. In fact it is at the bot-
tom of all the mischief in respect of absenteeism
and many other evils from which Indian Industry
suffers. '

(¢) Drinking Habits of Workers

Workers are many times found addicted
to drinking country liquor which entails a heavy
burden on their small resources, besides an
adverse effect on their health. This also
causes absenteeism in many €ases.

(d) Indebtedness of Workers

Workers are found to be in the clutches
of money-lenders. In fact, being always
short of cash, thev tap ali resources for whatever
they can get; and when they finc it difficult to
pay back, as is often the case, thev absent them-
selves from work, in order not to be traceable.
We found in one of our studics that a worker
had borrowed more than 11 times his net pay:
another more than 9 times: a third worker more
than 8 times, a fourth more than 7 times; yel
another more than 6 times; and so on. This
is the general case in Indian industry.

As such, the workers mind always remains
worried about financial matters. This naturally
causes a strain on the worker’s health and life,
and consequently results in absenteeism.

(e) Education

Workers are usually educated to a very low
standard which makes their thinking very nar-
row; consequently they cannot manage to come
out of their old beliefs and practices, as for
example, spending excessively on marriages/
deaths/feasts; unplanned family life, aimless
living etc. Asaresuit, we getan attitude of mind,
of which absenteeism from work is one of the
facets.

In one of our studies it was revealed that in
a department where the level of literacy was
higher than in other departments, true absen-
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teeism was comparatvely much lower: 2.9%
as compared to the overall figure of 7.4°%,

(f) Social Norms and Values

Most of the industrial workers come from
a rural background. They have a frequent urge
fo go to their native places for various reasons.
They still continue to have faith in their own
long-established norms and values, for example,
arranging a big feast on the occasion of marriage.
death etc,

(g) Side Income

There are now increasing opportunities of
earning additional income through ‘side’ activi-
ties, particularly in big cities. This also, many
times, results in ahsenteeism,

II. IN-PLANT FACTORS
(a) Attitudes and Practices of Management

[u-plant factors play a major role in a
worker’s life. An enlightened management has
a humanistic attitude towards workers and fol-
lows policies which in the long run are bene-
ficial to the workers, whereas a traditional
management treals the workers as hirelings.
This makes all the difference in the attitudes of
workers to life and work in the factory. 1In
the former case workers have a sense of belon-
ging which bears fruit in the shape of higher
productivity and lower absenteeism. In the
second case, we get a ‘contrary’ attitude, result-
ing in high absentecism.

(b} Working Conditions

The working conditions within the plant
at many places are not conducive to the welfare
and efficiency of workers. Bad working con-
ditions reflect on their health and consequently
cause absenfeeism.

(¢) Personnel Policy

Systematic and proper selection and mdue-
tion of workers go a long way towards creating
a proper atmosphere for work. Promotion
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should also be based on reasonable and logical
grounds which the workers can appreciate.
A personnel policy, defective in these material
particulars. results in frustration and ab-
sefteeism.

(d) Welfare Amenifies

Lack of welfare amenities in respect of hous-
ing, transport, education, canteen and recrea-
tional fucilities, get-togcthers etc. also results
in the creation of an atmosphere, not conducive
to motivating workers to come regularly for
work.

(e) Leave Facilities

Due to a combination of social and economic
causes, workers soon exhaust the leave due to
them. The result is that even at the time of
genuine need they have to fall back on ESI
lcave. Under the ESI scheme they can have
56 days leave in a year on half pay. Instead of
going without pay, the workers avail of the ESI
facility. Supervisors with work-oriented rather
than man-oriented approach are zlso a factor
compelling workers to absent themselves on
ESI certificate, rather than availing of leave on
bonafide grounds.

(f) Differential Wage and Bonus Payments

The wages and bonuses, if not favourably
comparable to the units situated in the neigh-
bourhood, also create frustration amongst
workers, resulting in excessive turnover, of
which absenteesism is only a phenomenon.

(g} Working of Trade Unions

Most industrial concerns suffer from the
evils of multiple unions. Responsible trade
unionism alone can help management in creating
a healthy climate, very essential to the smooth
working of an organisation. It can help in
curbing absenteeism.

III. ESI SCHEME

A reference has already been made to the
ESI. The scheme covers almost all the indus-
trial workers drawing less than Rs. 500 per
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month, working in the perennial factories.
Under the provisions of this scheme, besides
various other benefits, a worker can take off
for as long as 56 days in a year and excepting
for the first two days of each spell of sickness,
he gets half of his wages for the leave on ESI
account, [t is generally now found that ESI
is the major cause of absentecism. In one of
our studies., we found that true absenteeism
amounted to 39,420 days for the three year
period ending 1969. and leave on ESI account
worked out 1o 97% of this figure of true ab-
senteeism.

The ESI system lcads to absentecism for other
reasons, also. The system of compensation is
no expeditious, resulting in workers taking
loans from money-lenders with the assurance
that it would be repaid on receipt of money
from the ESI authorities. When they actually
receive the payment after a period of 2-3 months,
it goes to meet some of their other pressing
needs and the loans in this way go on accumula-
ting.

iV. OTHER UNAVOIDABLE FACTORS
(a) Oeccurance of Accidents

Inspite of the best efforts put in by manage-
ment for proper training and safety precau-
tions, there are still good chances of accidents to
occur. Several studies have been made of the
occurance of accidents in I[ndian industrics
and it has been established that the worried
state of the worker is among the major causes
of accidents. Of course it does not need any
proof that the incidence of accident would be
a causal lactor in the incidence of absenteeism.

(b) Personal Matters

Many a time a man has to abstain himself
from work on account of personal alfairs, as
for example arranging or attending marriages
of his near ones, attending funerals of his

near ones, family sickness, attending court
etc. This bhas also to be taken into account
in  the analysis of absenteeism.

INDIAN INDUSTRY

REMEDIAL MEASURES

Absenteeism  behaviour springs from the
interaction of multiple forces. It is in fact
a by-product or consequncce of socio-economic
conditions in-plant factors like personne! and
welfare policy, social environment, housing,
transport, indebtedness, alcololism, etc. How-
ever, the factors which would be responsible
for abseniecism in one plant differ from those
in another plant. Hence the remedial measures
must be tailor-made.

However there are a few factors of which,
if proper care is taken by management in time,
it can be confidently said that the magnitude
of the problem of absenteeism would be materi-
ally reduced. These measures may be listed as
under:

1. Regulation of Sick Leave

(¢) ESI Scheme should be well regulated:
It is a general impression among workers/
managements that less attention is paid by the
medical officer/ESI authoritics to the provision
of good and effective medical aid and medicines
than to the provision of medical certificates
for obtaining leave. The system needs radical
change. An attempt should be made to im-
press upon legislators and administractors the
necessity for proper enactment of rules and their
stricter enforcement to prevent improper use
of the provisions of the E.S.I. scheme.

There should be expeditious system of pay-
ment of compensation to workers. Inordinate
delays have been noted in the case of compensa-
tion payments: this adds to the chronic indeb-
tedness of the workers and thus strengthens
the forces working towards absentecism.

(&) Option out of the ESI: If improvements
are not made in the scheme by the concerned
authorities {which is to some extent difficult).
management must find out a way to opt out of
the scheme. Therc is a way out. The ESI
Act allows both temporary us also a permanent
relaxation of the ESI, in respect of a factory
or even a class of workers.
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The Employees State Insurance Act of
1948 contains provisions which would enable
a determined employer to substitute the ESI
with an arrangement of his own. Section 87
of the Act empowers the State Government
to exempt any factory from the operation of
the ESI for one vear, and this exemption is
renewable. The section reads as under:

“The appropriate government may, by
notification in the official Gazette and subject
to such conditions as may be speicified in the
notification, exempt any factory or establish-
ment or class of factories or establishment
in any specified area from the operation of this
Act for a period not exceeding one year and
may from time to time by like notification
renew any such exemption for periods not
exceeding one year at a time”.

{c) Establishmemt of a fully equipped dis-
pensarylhospital of their own: This will serve
many purposes. On the one hand, the mana-
gement can ensure that proper medical atten-
tion is paid to genuine cases and good and
effective medicings are provided for the workers
in need. Secondly, there would also be a
check on the issue of medical certificates;
however, objectivity and fair play must be
ensured.

There should also be an annual medical
check up of workers and their health conditions
by company medical officers. This would be
useful in detecting symptoms and conditions
of ill health and taking corrective action in
time.

II. Workers Should be Motivated Towards Work

The management should invest a small
portion of their earnings in their work-force.
This pays in the long run. This will create a
sense of belonging among the workers. They
would not like, then, to absent themselves
from work.

This requires job satisfaction in workers.
They should have chances of promation with-
in the organisation and while promoting workers,
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regular attendance should be given due weight.
Genuine difficulties of the workers, say, need
for money at the time of marriage, death etc.,
family illness, should be recognised and mana-
gement should try to mitigate it through pro-
vision of welfare funds to which, a percentage
of gross earnings may be credited.

Wages should favourably match with the
wages in other plants of the same industry as
well as other plants located in the neighbour-
hood.

Management should undertake to provide
houses, maybe on a modest scale, to as many
workers as possible. In an attack on the pro-
blem of absenteeism, this should have the
highest priority. Industrial managements,
which fail to provide housing for their workers
should be penalised.

Management should identify chronic cases,
have a deep study of their attitudes, habits
etc. and then by counselling technique the wor-
kers can be put on the right track. This means
that management must organise research in
Human Resources of Industry.

Management should take interest in worker
welfare activities, food arrangements, trans-
port, housing, medical aid, education etc.,
large establishments should have a full time
welfare officer who should concentrate ail his
time and energy on the study and application
of modern welfare principles to the work-force
and their families. This would pay in terms of
improved output and would lead to a trans-
formation over time in the habits and attitudes
of the workers and positively to a reduction in
the rate of absenteeism.

III. Other Measures

(a) General Education: Habits are very hard
to break, so is the case with social customs,
values, conventions and traditions which
have a bearing on absenteeism. In order to
have an impact on the problem, there should be
continuous propaganda through company’s
literature/speeches in company’s informal
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social getherings or company's union for not
spending excessive money on burials, marriages
etc, which is, in fact, a social wastage as well
as a cause of indebtedness among workers.
Adult literacy classes should be organised for

workers and  their women so that they
may change their outdated customs and
traditions.

(b) Wage payments and indebtedness: There

s a law governing wage payments, but it is
more honoured in the breach than in the ob-
servance. The law must enforce that the Take
Home Pay is not less than 70 per cent of Gross
Pay so that it may have a motivational force
for the worker to come for work and to put
in his best in the work. Simultaneously, a
Friendly Society should be organised in every
factory, with the welfare officer as Chairman,
the President of the union as Vice-Chairman,
Secretary of Thrift and Credit Society, if any,
as Member-Secretary. It should be mainly
concerned with liquidation of loans, both ex-
ternal and internal. It should act as a social
force for curbing future indebtedness. It
should recommend financial assistance in gen-
uine cases.

(¢) Accident Prevention: There should be con-
tinuous search to find out the causes of acci-

ABSENTEEISM IN INDIAN INDUSTRY

dents and work out the lines of corrective
action, As a long-term measure, this would
have a good effect on absenteeism.

(d) Attendance bonus and artendance awards:
A scheme of attendance bonus on gross ear-
nings accompanicd by attendance awards will
serve as motivational tool for workers to be
more regular.

(e) Strong union: A strong and well-informed
union is a source of strength to the management
and it is an axiom worth quoting that a weak
union goes alongside a weak management
and vice versa. We are convinced that the
management can contribute materially to the
development of a strong and well-informed
union. The union, in turn, will help mana-
gement materially in the curbing of absenteeism
and maintenance of discipline. Moreover it
can make sustained efforts to dissuade the
chronic absentees and develop a high sense of
responsibility among them.

The best way to deal with absenteeism,
if a management is really serious about it, is
to organise continuous research in living and
working conditions, and to take immediate
corrective action, in response to the finding of
objective research. g @@

Industrial Psychology : A Lot of Baloney

The Rev W. Basil Williams, aged 72, of New Way Road, Leicester, wrote :
“For many years | was a full-time chaplain at Parkhurst, Wormwood Scrubs and

Wandsworth.
almost a pal of mine.
the Home Office is disastrous.

At Wandsworth | attended 20 executions.
| am convinced that the present kid-glove approach from
And the introduction of psychologists and c.,

Albert Pierpoin was

is a lot of baloney. Every man at the end of the rope knew exactly what he

had done.

There was little or no exception™.

—The Times, {London)
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for productivity.

WE MAKE PRODUCTS
BEHIND PRODUCTIVITY

Greater productivity is the need of the day.
Behind productivity ties planning.
And behind planning, papers and boards!

Alive to this need, we produce quality PAPERS and
BOARDS. To provide the literal and figurative base

SESHASAYEE PAPER AND BOARDS LTD.,

Pallipalayam,
Salem District, Tamil Nadu.

‘KOTHARY
258 TR

With the Compliments of

Kothari Sugars & Chemicals
Limited
Kattur Railway Station, LALGUDI P.O.
Tiruchirapalli District, TAMILNADU
Manufacturers of WHITE CRYSTAL SUGAR

The Kothari Group :
Kothari & Sons
Blue Mountain Estates & Industries Limited
{Kothari Superphosphate Factory)
Waterfall Estates Limited
{Kothari Coffee Curing Works)
Balmadies Plantations Limited
Investment Trust of Indiz Limjted
Kothari Textiles Limited
Adoni Spinning & Weaving Co. Limited
The Madras Safe Deposit Co. Limited

Head Office : ‘KOTHARI BUILDINGS’
No. 20, Nungambakkam High Road

Telegram ;
Telex

24 & 44
Lalgudi

Telephone :

Madras 34.
Telegram : ‘KOTHARI' Telephone : 82038 (8 lines)
Talex 1 325 MS Trunk : BUT421 (3 lines)

SMILE,
PLEASE!

Thal's scmething you say bo people while taking a anap.
¢ keep yoursel! happy and smuling at your own results, rely on
NDU Photographic materiats, Many professional photographers da.

P FON SDRE $40T RESULTS! Roll Film » Portruid File ¢ Bromids Prper
WINOUSTAR PHOTD FILMS MFg. o, LTD,
‘

A Gart 8 incie Enterpeise]

Indunagar, Cotacamurd.

iNOU—NDIA'S OwN
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Universal Design Systems (India)
Private Limited

Offers highly specialized consultancy services
in
4% MANAGEMENT INFORMATION SYSTEMS
% COMPUTER PROGRAMMING
% OPERATIONAL RESEARCH
% INDUSTRIAL ENGINEERING
% GENERAL MANAGEMENT

ADDRESS : PHONE :
G-16, N.D.S.E.-1 1, NEW DELHI-49 626492

The wheels of industry turn on
producing mote.......oo..o more
and moie............
_ bringing prosperity to the nation.

The wheels move on  SIMCO METERS LT0. humble enough
to realise it is @ mere spoke in the
wheel is ever ready to play its rofe
in bringing the cheriched goals of
ecanomic self sufficiency nearer.

SIMCO METERS LIMITED

TIRUCHIBAPALLI {TAMIL NADU)

. < Single Phase Meters
| Y Polyphase Meters
A comprehensive range of
kWh, kVAH and kVArh meters
| Y Maximum Demand Meters

&

i
MGnUfGCtU rers 0f| A combination of kW and kVA
[

Maximam Demand Meters mounted
on & common terminal board
and tully wired up internally

&

Y Magnetic Level Gauzes




189

iy b + G o4 -+ - --o-‘ﬁo.o.o.o-o-o-omoﬂo-l*--0-0-0---.---0-0-0'-..-4

CHEMISTRY

the best friend of man !

No other branch of science and industry renders greater service to the
needs and comforts of humanity.

Take a basic thing like clothes. Less people would be wearing less
clothes if it were not for Caustic Soda, Sodium Hydrosulphite and
Chlorine.

And imagine a bath without soap ! Or for that matter surgery without
anaesthetics !

At its manufacturing and research facilities T.C.C. is actively engaged
in making Chemistry render even greater service to man. Listed below
are our main product lines. We may be just the ones who can make
Chemistry an even better friend of yours.

Rayon-grade Caustic Soda
Sodium Hydrosulphite
Sodium Sulphide
Chlorine

Hydrochloric Acid

The Travancore-Cochin Chemicals
Limited

UDYOGAMANDAL P.O,
ALWAYE (Kerala)

ane M - - - = * oo ‘e - = N+ G+ D e Sy
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ESSAY CONTEST FOR COLLEGE STUDENTS
DURING ASIAN PRODUCTIVITY YEAR 1970
LAST DATE EXTENDED TO OCTOBER 15, 1970

Consequent on requests from a number of sources, the National Productivity Council
{NPC) has extended the last date for submission of entries in the Essay Contest for
College Students from July 31, 1970 to October 15, 1970.

All College Students, including Research Fellows registered in any University or its
affiliated colleges in India, are eligible to contribute original papers in English, not
exceeding 5,000 words in length, on the following topics as relevant to them.

(a)——Students of Arts, Commerce or Management Subjects :

“AN ELABORATION OF THREE MOST IMPORTANT SOCIAL AND ECONO-
MIC FACTORS WHICH HINDER THE RISE OF NATIONAL PRODUCTIVITY,
AND WAYS AND MEANS TO OVERCOME THESE.”

{b)—Students of Science, Technology or Engineering Subjects:

“AN ELABORATION OF THREE MOST IMPORTANT PRODUCTION TECH-
NOLOGIES WHOSE DEVELOPMENT WOULD SUBSTANTIALLY MITIGATE
THE UNEMPLOYMENT PROBLEMS AMONG THE TECHNICAL FERSONNEL,
GIVING REASONS.”

The following prizes are offered -

A B

{Rs.) (Rs)

First Prize — one 500 500

Second Prize — ome 300 300
Third Prize — three 100 each 100 each

Candidates should submit three copies of their Essays through the Heads of their
respective institutions, neatly typed in double space with 4 cms. margin. Al Essays
submitted will become the property of the NPC, and will not be returned. The results of
the contest will be announced early in January 1971. The decision of the NPC on all
matters pertaining to the contest shall be final. The envelopes containing the FEssays
should be superscribed “Essay Contest (APY)”, and reach the

Assistant Director (Coordination),

NATIONAL PRODUCTIVITY COUNCIL
38, Golf Links, New Delhi,
on or before October 15, 1970.
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Essay Contest
on
“Quality And Reliability Through
Standardization”

On behalf of the National Productivity Council, the Indian Standards Institution
has great pleasure in organising an essay contest on “Quality and Reliability Through
Standardization”. The contest forms a part of the celebration of the Asian Productivity
Year-1970.

The contest is open to all persons connected directly with any facet of industrial
production, designing, manufacturing, quality control, standardization, distribution.
maintenance, after sale service, etc.

The contribution must be an orginal unpublished work in English not exceeding
5,000 words. Three copies of the article neatly typed in double space on only one side
of the paper and complete in all respects, such as drawings, charts and tables, should
reach Director General, Indian Standards Institution, 9 Bahadur Shah Zafar Marg,
New Delhi-1, not later than 31st October 1970. The entries would be scrutinized by a
panel of experts drawn from the field of quality control and standardisation to decide
about the award of the following prizes :

First Prize (One) Rs.  500.00
Second Prize (One) Rs. 300.00
Third Prize (Two) Rs. 100.00 each

The decision of the panel of judges will be final and no further correspondence
will be entertained in this regard. The results of the contest will be announced in
November 1970 and the prizes will be distributed at the forthcoming ISI Convention to
be held at Bombay in December 1970.

The NPC and ISI reserve the rights for publishing one or more of the articles
received in their respective journals.
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The Mysore Paper Mills Ltd.

Manufacture

the finest qualities of paper from their most modern plant,
which bear the familiar famous trade mark

‘BISON’

Our Creamlaids and Krafts are a speciality with the customers !
Paper of excellent composition comes to you for your
personal use from our Mills !

Our Other Popular Brands :
% AZURELAIDS—BONDS (White & Coloured)
% COVER PAPER—COLOQURED PRINTINGS
% WHITE PRINTING—MAP LITHO—M.G. PLAIN KRAFTS
% PULP BOARDS (White & Coloured)

The Mysore Paper Mills Ltd.

Factory : Registered Office :
Paper Town Arun Mansions
Bhadravati Jayachamarajendra Road
(Mysore State) Bangalore-2

Telegram : "PAPERMILL" Trunk Telephone : 24856
Trunk Telaphone : 331 & 362

Sates Manager's Office s 267
Sales Manager's Residence : 318




Thanks to 'Ajantox' —the brand
of Titanium Dioxide manu-
factured by Travancore Tita-
nium Products—a lot of things
in your life are a lot brighter !

What is "Ajantox’? An indus-
trial pigment made trom India's
own mineral sands. Travancore
Titarium Products are the first
to exploit these valuable re -
Sources.

Titanium Dioxide is of vital
importance to many industries.
It is among the best Anown
opacifying—and brightening —

TRAVANCORE TITAN

PO Bax1t Tryandrum 7

agents. It is used in the manu-
tacture of many preducts, fram
paints and cosmetics 1o paper
and textiles. From enamels and
plastics 1o rubber and feather
And many more materials of
everyday use.

The pioneering years were
beset with hurdles. Supply
coutdn't keep pace with

demand. The manufacturing
technigues—the Sulphate pro-
cess — had to be perfected by
years of research to make the
product of optimum purity with
the best pigmentary characte-

nstics. Expansion plans had to
be werked out, utdising Indian
resgurces and skilt,

Today. Travancore THanium
Praductsiook fo the futyre with
optimism. By 1871, production
will go up to 24,000 tonnes a
year. The needs of Indiar
industries will be mgre ade-
quately met and a greater sav-
ng of foreign exchange will be
achieved.

No less impartant, it will aiso
mean a new gain in prestige
for Indian enterprise.

IUM PRODUCTS LTD.

turning a

new leat...
with plans for

a brighter

future

Bensony. 1 128-D.}
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THE INDIAN JOURNAL OF PUBLIC ADMINISTRATION
Official Organ
of
The Indian Institute of Public Administration

Published quarterly since January 1955

Subscription :  Annual - Rs. 16or£2 5s.0r US. § 600
Single Copy : Rs. 5.00 or 13s. or U.8. 8 2.00

The Special Number [Vol. XV, No. 3 (July-September)] for 1970 is
on
UNION-STATE RELATIONS—ADMINISTRATIVE ASPECTS

The Special Issues brought out so far are :

Subject Year
Administration and Five Year Plan 1951
Panchayati Raj 1952
Administrative Reforms Since Independence (a Supplement
to this issue was also brought out) 1963
Organization and Management of public Enterprises 1964
Collector in 1960s 1965
Tasks and Priotities in Administrative Reforms 1966
Administration of Food Production 1967
Urbanization and Urban Development 1968
Science and Government 1969

For full information and subscription, please write to !

The Administrative Officer,
INDIAN INSTITUTE OF PUBLIC ADMINISTRATION
Indraprastha Estate,
Ring Road, New Delhi-1.
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National Drodt,ul:tiviﬂL Council

OFFERS

SPECIALISED TRAINING AND
CONSULTANCY SERVICES IN

mis

L' 1. Materials Management 16. Supervisnry Develepment &
2. Marketing Management Training

. 3. Marketing Reseaich 17. Industrial Safety

I 4. Cost & Budgetary Control 18. Communication in Industry
5. Piant Layout & Materials Handling 18. Managament Development

| 6. Wark Study 27. Management Accounting

. 1. Production Planning & Coatrol 21. Financial Management
8. Preventive Maintenance 22. Fipancial Planning & Contral

These services are essentially practice oriented to eonform to actual

operational needs of your enterprise for lowering cost, improving quality,

and enhancing profits, and also cover assistance for installing, operating
and training your staff in new systems with follow.ups.

9. Quality Control 23. Profit Planning and Control

10. PERT 24. Analysis of Financial Statements

11. Cost Reduction 25. Teaching Communication

12. Organisation & Methods Methods

13. Wage Administration— Incentive & Joh 28. Production Engineering & Tool
Evaluation Design

14, Fuel Efficiency 27. Appreciation Programme for

15. Personne! Management & Industrial Cevelopment  of  Small and
Relations Medium Scale Industries.

)

REMEMBER

NPC SERVICES ARE PUBLIC SERVICES SEEKING
70 FPROVIDE THE VERY BEST AT THE LOWEST
COST FOR THE CAUSE OF NATIONAL PRODUCTIVITY
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Here, the

Andrew Yule & Co.

Bata Shoe Co.

Batliboi & Co.

BECO Engineering Co.
Colour-Chem Ltd.
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They saved
the ancient

‘Let jt stand,” somecone said of the
banyan tree as the site was being cleared for the
Hindustan Lever Research Centre, at Andheri.

So the tree stll stands—and it stands for

quite a lot. For one thing, the tree signifies that
we can't easily get away from what is home-grown.
Appropriately, therefore, the Centre will tackle
problems rooted in India—the kind that can
only be solved here:

Can we discover and exploit hitherto unused

local sources of oil, thus cutting imports and saving
foreign exchange? Can we develop milk foods

that are ideally suited to Indian needs? How

can we improve the nutritive value of protein-poor

foods? Can we develop

processes for the

preservation of Indian type

Research on all this can only

food dishes?
begin at home: It has,

at the Hindustan Lever Research Centre in Andheri,
The sweep and thrust of the studies are daring.
The scientists are producing new devices for

old, making traditional things happen in new ways.

They have, of course, left the banyan tree
alone 10 grow by itseif.

Hindustan Lever

Lintas-HLLPR. TA-198
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FOR TODAY’S FASHION SWINGERS...
SHOES THAT ARE STRIGTLY NOW!

{

These are the shoes
that are strictly NOW |
Young ., dashing . ., hip.
Styles that move in 2 new
kind of grocye, for dressing up
or geing casual. They're your
kind of shoes if vou're atoday's
fashion swinger. See the full
Go-Go range. Toda

Style 23
Rs 29.55

Style 20
Ry 25.95

Right : Style 65 Rs 26,55
Extreme Right : Style 85 Rs 26.95
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= Fine band feed —1deal for tacing operations

PRAGA 50.8 mm
production

drilling
machine

MODEL 550

DRILLING CAPACITY IN STEEL 50.8 MM (29)
DRILLING CAPACITY IN CAST IRON 57 MM (217)
TAPPING CAPACITY UP T0 33 MM X 3.6 PITGH (1}* BSW)

PLUS FEATURES:

Rugged, rectangular box-Lypé
column for taproved stablilty

Wide range of speeds and
automatic feeds to Cover 8 variety
of drilling and boring operations

Compound table with 025 mm
reading dials standard, with
nydrauglic vertica! adjustment

Automatic lubrication

pre-set drilling depth oontrol
with autematic tripping mechanism
_sp useful for drliling accurate
depth biind holes

5

3

Mannfacturers:

PRAGA
TOOLS LIMITED,

Secnnderabad-3 (AP}

Por more delatls, contact: ot
'or more deladls, coniasrs - o cesrnvt 4 PUT. LTD.
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Colour-Chem can now provide the
dye~tff industry with these intermediates, conforming
to the highest international standards.

Yet another Colour-Chem contribution to
import substitution!

For your requirements please contact:

Colour Chem l

COLOUR-CHEM LIMITED
Ravindra Annexe, 194, Churchgate Reclamation, Dinshaw Vachha R Bombay-20




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 ot pioneering the indigenous manufacture ol
speciatised cables ... saving and garning the country valuable
fareign exchange.

DELTON CABLE INDUSTRIES PVT. LTD
Delton House,24 Daryagan],DELHl-a

G.DC
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With Subscriber Trurk Dialling
(STD), you don't have to
bock a trunk call and wait
your turn—it is as sagy as
dialling local ealls. STD
provides for direc! dialling
between subseribers of two
distant places.

STD was introduced in India
for the first time between
Lucknow and Kanpur in
November 1980. This has been

progressively extended to
cover other major cities in
India as part of the country's
National Dialling Scheme.
STD is now working between
Delhi and Agra, Ahmedabad,
- Chandigarh, Jaipur. Jammu,
Jullundur, Kanpur, Lucknow,
Meerut, Patna, Simla, Srinagar,
Jammu-Srinagar; Kanpur and
Agra, Varanasi; Bombay and
Ahmedabad, Poona, Surat;
Madras and Bangalore,
Coimbatore, Tiruchi;
Bangalore-Coimbatore.

“T can’t wait
to give
Ramesh
the good news...”

The automatic switching
equipment and the
transmission equipment
needed for the STD scheme
are being manufactured by
[ndian Telephone Industries to
the requirements of the Posts
and Telegraphs Department,

“We
don’t have to—-
we'll just dial
direct”

TELEPHONE
INDUSTRIES LIMITED
BANGALORE 16

Communication
is our business

im i3



REMEMBER GOD IN EVERYTHING

There are some who worship GOD
and Forget this WORLD.
There are others who are so
worldly-wise

that they forget GOD.

In J K. we remember GOD in the
midst of everything

And that is our Key to success.

iN THE

We not only provide bettar evironmett for
work that 15 worship but have generouty
contributed the projects of worship - llke
working such as Temples, Dharamshalaz,

soctal and religlous organisations.

Wa have thus hefped the citizens to lTva
on ethics and enlightened sense of belonging:

J.K .oreaANISATION
SERVICE OF THE PEOPLE
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GoEIngs, MTOVLD

QI Yonfern, ot

. Rotary, To
Micro, ¢ !
Button, Lieu:
Knifa, Centr
fugal, Doer,
Enclosed Swi'-
ches, D g,
Stations, etc.

&

NSTALITE®

he wonderful portable

Autematic Emergency
o Lighting Units for
Sudden Power failures.

x v
GAS & QIL
RELAYS
(Available in 3 rangas)
Fer protection of oil-
mzrsed transformers

SR SRty
PROTECTRON &
the only transistorised §
‘ unit for praventi;
B buring aui of motsra
due
£ind!a phasing.

-Aiso Irvertron Curre Potantiaj Transiormers % Battery Chargers, Voltage.
Stabilizers & Roctifiers » Spot Welders & Rubber & Metal Hardness Testers, Etc,
For further datails, contaet

INDIAN ENGINEERING COMPANY

BOMBAY :132, D~ Basani Rd., Worli Naka, Bombay-18. Phones : 3795“]45—374565[%
CALCUTTA : 95, Or. Sundari Mohan Avenue, Calcutta-14. Phones:44ooai-4aooezf¢ '
XA W MADRAS: 34, Thambu Chelly Street, G. P O. Box 1999, Madras-1. Ph. 22785
E\ NEW DELH!: 18, Pusa Road, New Delhi-5. Telephone : 562876
BANGALCRE : 1, Narasimharzja Road, Eangalore-2. Phone 23054
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