


Objectives of APY-"70

I.  To achieve greater prosperity through productivity;
2. To increase productivity consciousness; and

3. To intensify productivity action for accelerating
economic growth.
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NATIONAL PRODUCTIVITY COUNCIL

il

OFFERS

SPECIALISED TRAINING AND
CONSULTANCY SERVICES IN

I

. Materials Management 6. Supervisory Development &

|

| 2. Marketing Management Training

|3, Marketing Research 17. industrial Safety

" 4. Cost & Budgetary Control I8. Communication in Industry
5. Plant Layout & Materials Handling 19. Management Development
6. Work Study 20. Management Accounting
7. Production Planning & Control  2l. Financial Management
8. Preventive Maintenance 22. Financial Planning & Control

These services are essentially practice-oriented to conform 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
I1. Cost Reduction 25. Teaching Communication !

' 12. Organisation & Methods Methods |
" I3. Wage Administration—Incentive 26 Production Engineering & Tool |
| & Job Evaluation Design !
© 14, Fuel Efficiency 27. Appreciation Programme for f
I5. Personnel Management & Indus- Development of Small and i
trial Relations Medium Scale Industries. i

REMEMBER

NPC SERVICES ARE PUBLIC SERVICES SEEKING
TO PROVIDE THE VERY BEST AT THE LOWEST
COST FOR THE CAUSE OF NATIGNAL PRODUCTIVITY

|
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THE MYSORE PAPER MILLS LTD.

Manufacture

the finest qualities of papers 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 Milis!

Our Other Popular Brands :
* AZURELAIDS—BONDS (White & Coloured)
* COVER PAPERS—COLOURED 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 Telephone: 331 & 362

Sales Manager’s Office 1 267
Sales Manager's Residence : 318
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It’s easy now...

YOU CAN BE A
SUCCESSFUL
SUPERVISOR

EVERY YEAR INDIA NEEDS SEVERAL THOU-
SANDS OF SUPERVISORS...AND IF YOU ARE
AMBITIOUS AND ENTERPRISING YOU CAN
BECOME A SUCCESSFUL SUPERVISOR...AND
WITH YOU IN MIND, THE NATIONAL PRO-
DUCTIVITY COUNCIL OF INDIA HAS INTRO-
DUCED A NEW SUPERVISORY DEVELOP-
MENT SCHEME LEADING TO A NATIONAL
CERTIFICATE EXAMINATION, AND AWARD
OF A FORMAL CERTIFICATE IN SUPERVISION.

(See Page 646 for Details)
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Asian Productivity Year—I970

ESSAY CONTEST ON
QUALITY RELIABILITY IN TEXTILES

Under the sponsorship of National Productivity Council, the South
India Textile Research Association invites from persons working in the
textile industry and allied organisations essays in English on “Quality
Reliability with particular reference to the Indian Textile Industry.”

The subject can broadly cover quality reliability, quality control,
quality audit and inspection procedures, process control, corrective measures,
and other related aspects,

The following prizes are offered :

FIRST PRIZE (one) Rs. 500
SECOND PRIZE  (one) Rs. 300
THIRD PRIZE (two) Rs. 100 each.

The contribution must be an original unpublished paper in English,
not exceeding 5000 words. Five copies of the essay, typed on only one side,
double spaced, with all illustrations, diagrams, tables, etc., neatly written,
should be sent to Director, SITRA, Coimbatore Aerodrome P.O., Coim-
batore-14, before 31st August 1970,

A panel of five experts from Textile and Quality Control areas will
be constituted to scrutinise and decide the prize-winning essays.

The resulis of the contest will be announced early in December 1970.
The decision of the panel on all matters pertaining to the contest shall be
final.

SITRA shall be arranging a seminar some time in December 1970 for
the presentation of the prize-winning articles.

The NPC has the rights for publishing the prize-winning articles in
their journal.
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Quality Reliability

THE Asian Productivity Organisation has, quite appropriately, chosen *Quality Reliabi-
lity’ as the main theme of the Asian Productivity Year-1970. To several countries in
the region, it is of special relevance because they are industrially developing themselves,
and striving hard to raise the living standards of theic people. Productivity is the primary
requirement of rapid industrial expansion, and to raise the level of productivity still higher
we need to promote and sustain Quality Conirol. In fact, Quality Control—or SQC asit
is now called—isa powerful technique for raising productivity, but despite the vigorous
drive launched by APQ and the various National Productivity Organisations in the *sixties,
its application in industries has been still on a limited scale. Which mecans that the drive
to focus the importance of Quality Control in the minds of industrialists must go on for a

long time to come.

Let us look at the problem alittle more closely, Quality Control consciousness
began growing rapidly after 1950, In the early stages, inspection was considered as an
important factor, but when it was realised that quality cannot be imparted toa product
through this method, efforts were made to have it built into the product by taking the sQC
system into the production stages. With this came the concept of Total Quality Control
under which it had to be organised by the combined efforts of all the departments of an
enterprise. 'This concept has since becn popularised widely through seminars, training
programmes, publications, etc.

) There are a number of advantages accruing from the adoption of an SQC system—
like conservation of materials, production of a larger volume of better quality goods at
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lower cost, fuller utilisation of available resources, and, above all, customer satisfaction
which is the goal of the modern integrated marketing system. Despite these known advan-
tages, one may ask why there had been no acceptance of this system on a large scale by
indusiry in our country, where we need it more for developing the dimension of markets
both within the country and abrosd. The explanaticn for this liesin the fact that in
almost every sphere of the economy the demand has a'l threush far exceeded supply, and
where anything and everything can sell, who would bother abut quality. Fortunalely, the
siluation Is changing since the country is now swilching over from a sellers’ to a buyers’
market. And when the customer has the final say, naturally we can expect the positicn to
improve, and the producers to keep to standard. Statistics have shown that 90 per cent
of new products in America are failures, despite catchy advertisements, which provas that
the consumer cannot be fooled, and that he ¢an discriminate.

Allindustrially advanced countries have been finding increasing application of SQC
techniques.  Thercis a growing qualitv consciousness in cur own country, and several
industrics like steel, en sincering, (extiles. matches, and pharmaceuticals have benefited
from the SQC methods, but those yet to tike to Quality Conirol are so numerous that it is
necessary to educaie them on the importunce of ensuring quality.  For this a Quality and
Reliability Campaign should be organised on proper lines,

Better quality and rcliablity certuinly raise the productivity and profitabiiity of a
manufacturing  industry. A nationwide drive to improve quality and reliability may
build up atiitudes and strengthen a spirit of cooperat:on which may ensure that Indian
industry in the future may be known all aver the world for the quality of its products.
A compelling reason for such a drive is that we have to incre.se our exporis to other
countries.  Tn fict, the production of quality  goods has become necessary not only
to compete in the national market, but with advanced countries too. There is a great
demand for Indian goods outside, and our exports huve certainly gone up during the just
few years, but the general compluint againt fndian exports has been their lack of un:form
quality. Sustenance of our exports would only be possible through quality, and cost
reduction. India has a vast potential for Exports, 10 many countries, and our aim should be
that every fresh consignment should be better than the previous one, both in terms of
quality and cost. Our goods shou'd project an image of India’s heritage of skilled
crafismanship which is known the world over, If exporters main:ain the consistency of
quality of their products, there is $20pe 10 increase our exports manyfold to the
USA, and also 1o other countries; and India can have a favourable balance of trade,
leading to an casing of her forcign exchunge problems.

In fact, export earning is an important nez=d of all countries, and to meet the growing
competition in export trade the introduction and maintenance of a quality control syslem
in industries is essential. Such a system ensures advantages not only “to the industrialists,
but also to the nution. The National Productivity Council, the Indian Standards Instita-
tion, the Indian Statistical Institute, and a few other oreanisations have been playing a
valuable partin creating quality consciousness, fixing a minimum standard for quality
etc. The NPC has been condu:ting training programmes, seminars, ete., to enlarge the
outiook of top management, and to indicate the scope for higher profit through Quality
Control. The NPC has also been assisting enterprises in the installation of an SQC systzm.
As part of its APY-1970 programme. it pProposes to organisc a number of seminars at
different centres, and to help enterprises on how to organise a Quality Reliability
campaign. In such a campaign, it is necessary to drive home the point that QR is not
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the function of any one individual or group, but of everybody within a plant. 1In fact, it
should be the aim of management to make QR everybody's business by ensuring the
involvement of everyone in a firm from the boardroom to the shopfloor. Top management
should evolve policy guidelines so that the procedures and practices needed to ensure
QR are developed. In fact, what is important is the creation of a proper appreciation of
the importance of QR whether it be through talks, films, or any other media,

We have the experience of the U.K. in this field. In 1966, the British Productivity
Council organised the Quality Reliability Year, and innumerable firms benefited from its
programmes. A firm of some 500 employees making thermostatic mixing valves and
recording instruments at Cheltenham planned a works campaign asa part of the QRY,
and a report in the Targer stated: *‘Such was the interest stimulated by the change, and by
1alks and films on QR given in the works. that when the Department Chief asked who would
be interested in an SQC appreciation course arranged by the Gloucester and South Worces-
tershire QR Group, 21 of an eligible staff of 40 volunteered immediately. They included all
the production foremen, the production superintendent and four setters.the complete inspec-
tion department, and two of the four quality engineers in the rew department. .7 The QRY
was a great success, and published figures of savings arising from cost reduction, etc.,
have been impressive. There is parallel experience in the U.S. A., Europe, and else-

where.

In a paper on the Assessment of Quality Control programmes in developing count-
ries, published in this issue, the authors have pointed rightly to the need for management
to re-examine and assess objectively, from time (o time, its quality problems, programmes,
and policies. Even a mere recognition of it, they say, would be “a significant step forward
in the direction of a breakthrough in modern Quality Control Management’.

Itis a formidable task to arouse the awareness of management in this regard,
but steps need to be taken on an cxtensive scale. The Government should give adequate
attention to the problems of industry, and stress the importance of SQC as a national
policy. The professional organisations set up by Government should foster greater
appreciation of the concepts and techniques of Total Quality Control to raise productivity
and ensure optimum utilisation of resources of men and materials. Industry and SQC
experts should be brought together, and efforts made to make available technical infor-
mation in regard to the latest developments overseas in the field of Quality Control.
Further, efforts should be made to develop in workers and consumers an appreciation of
quality, because unless they become used to quality goods, there would be no production
of quality goods. Consumer protection, consumer enlightenment. and consumer infor-
mation are all interdependent, and the main aim of consumer education should be to
import the idea of choice, and of rejecting what is unsatisfactory. It should not teach
what to buy, but how to set about buying what is needed.

For a country like ours which today is on the threshold of an industrial revolution,
the problems are many, and should be tackled speedily, so that, in the not too distant future,
the consumer and industrial goods manufactured by usdo not lack the assuranc: of
quality which has been a bottleneck in the expansion of exports. Quality is a MUST for
the survival of the MNaticn.



India’Launches National Scheme
for Supervisory Development

Fakhruddin Ali Ahmed

FPresident, National Productivity Council

The key to the success of any industrial enterprise is
an adequate supply of intelligent, and socially conscious
first and second line supervisors who can motivate their
subordinates to turn out better output and better quality
of work...And to meet the demands of the situation in
India, the MNational Productivity Council has launched a
massive scheme for Supervisory Development the usefulness
of which, from the point of raising national productivity, is
referred to here by the President of the NPC.

HE National Productivity Council has played a notable part in drawing the attention of
both employers and labour in our country to the paramount need for higher productivity in

the intcrest of economic prosperity and well-being of the nation. This is testificd by the increase
in the rate of utilisation of its specialists’ services this year, which have registered a 1309 rise
over the three-yearly averages before the India Productivity Yc&rsooﬂ }966-67. Income {rom these
services has increased even more markedly—by as much as 306%: The Council’s fuel efficiency
services have uniformly drawn praise from industries, A band of dedicated officers under the

guidance of its present Chairman has worked towards this commendable performance.

Set up by the Government of India in 1958, asa tripartite organisation of employers,
employees and technocrats, including government officials, during the initial ¥ears the National
Productivity Council had concentrated its efforts in generat'ng productivity consciousness in the
country. Since, in a vast country like ours, the gigantic task of achieving higher productivity
cannot be carried through from one centre alone, a number of Regional Directorates and Local
Productivity Councils had been set up to shoulder this extensive responsibility, many of which
today have proved to be busy centres of activity.
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Productivity consciousness, however, is
not an end in itself. Tt had to be followed by
the adoption of practical productivity techni-
ques for increasing the operating efficiencies of
the enterprises. By 1962, therefore, action was
taken to recruit and train industrial engineers
and other specialists for providing highly appli-
ed training as well as consultancy services,
popularly known as Productivity Survey and
Implementation Services, so as to solve the pro-
blems of the ciitical areas of enterprisc opera-
tions which commonly retarded their
productivity. A trainer who is incapable of
demonstrating the practical know-how could
seldom be effective for imparting applied
training. The NPC, therefore, attached a

good deal of importance to this work, seeking

to combine training expertise with consultancy

Fakhruddin Ali Ahmed

in one and the same person, which, in turn,

enriched the quality of both. The NPC’s field services are being continuously improved
upon, and in many directions these have reached a high degree of qualitative excellence. Asa
result, such services have become immensely popular both in the private and the public sector
enterprises as well as in public utilities and government departments. The NPC has alsc made
a good beginning in providing international service—to the countries of Asia and Africa—a

service which in the years to come is expected to expand further.

In spite of such commendable achievements of the NPC, people may well ask as to why
the overall productivity of our country compares so unfavourably with several other countries of
Asia. I must at once correct such an assumption by stating that the productivity achievements
of a country, in order to be realistic, must be assessed in terms of its own parameters, and not
against those of other countries whose historical background, demographic pressures, capital and

resource dispositions, per capita foreign assistance, etc., might be altogether different. For
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example. as the Pearson Commission has pointed out, the per capita foreign assistance received
from the Western countries and Japan, by India was 2.5 Dollars, as against 4.2 Dwollars by
Pakistan, 7.1 Dollars by South Korea, 31.6 Dollars by Liberia, and 36.6 Dollars by Jordan. Many
of us are old enough to remember the state of economic development of the country before Inde-
pendence, and should refrain from unreasonable if not unseemly criticism of the achievements of
many & dedicated person, both in the public services as well as outside, amidst the vagaries
of nature, and various imperfections all around. An objective observer like Dr. Gunnar Myrdal,
in his important work 4sian Drama, has stated that <“India’s three Five-Year Plans represent the
most serious attempt at economic planning in South Asia, or inany underdeveloped country
outside the Soviet orbit.”” The Pearson Commission, in its report to the World Bank, has
mentioned that *India’s achievements during the past two decades have been dramatic and
important, but problems rather than achievements have been usually highlighted.” We are, how-
ever, not complacent because of such compliments, and fully realise that a long anc arduocus

Journey lics ahead of us before we reach the standard of the developed cconomies.

The primary responsibility for improving the productivity of un enterprise rests with the
managers and  the workers, and a supervisor is alink between these two for transmitting the
productivity techniques to the shop-floor. We in the NPC believe that one of the most critical
areas which has retarded industrial productivity is weak and ineffective supervision Apart
from its own value in translating the managerial concepts to the shop-floor and providing
much-needed leadership and guidance to the workers, Supervisory Development is a stepping
stone for providing opportunities for the vertical rise of the deserving workers to managerial
positions over a period of time. Whatever might be the erganisational or structural arrange-
ments for workers’ participation in management, through trade unions or otherwise, 1 feel that
this is an issue of basic importance in a society like ours, where class distinctions often assume
pathelogical proportions. Every Indian worker must be made to feel that hard work and merit
will be rewarded,—that opportunities exist before him for going up in lifc through training and

self-development,

A supervisor can be deemed to be competent only when, besides knowing his job, he
possesses the necessary skill to organise team work for attaining the objectives set before him.
In this task, he must clearly be aware of his authority and responsibilities. The necessary

attributes to achicve the desired result are the maintenance and promotion of discipline, and
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the motivation of workers through proper guidance, demonstration, and traming 10 meet the
ever-growing and varying demands of an organisation. Unless he inspires the confidence of those
working under him in his ability, a sipervisor will never get the best out of them. A modern
supervisor has also to maintain constant surveillance over cost and quality. To sum up, he
should be proficient in the technical and munagerial skills along with the social skills, i.e.,
disciplining, motivating, and instructing the workers, applicable to his work centre. Itis
rather unfortunate that while the work of a supervisor is becoming more sophisticated,
demanding new orientation, there has not been adequate recognition of the need to equip him

with the requisite professional knowledge as a manager of a work centre.

The size of the Supervisory Training problem in India is immense. The present strength
of supervisors and the future demand for them in our developing economy indicate the size of
the Supervisory Development problems. The existing supervisory strength is estimated at
3,00,000, and, on the basis of the present rate of industrial growth, the country would require

annually 16,000 more supervisors,

Taking inte account the above facts, it would be obvious that mere institutional
training cannot possibly cater for the large number of the needed supervisors. A basic solution
to the problem of such massive dimensions could only be achieved by progressive
managers throughout the country with the promotion of supervisory develop-
ment schemes of a fair standard, on a self-study-cum-tuterial basis, which will enable supervisors
to qualify at the National Certificate Examination. Much of the tutorials could > given by
the enterprises themselves; also the assistance of the National Productivity Council and the
Local Productivity Councils may be sought for providing additional inputs by way of specialists,

course materials, etc.

In conclusion, T would like to add that the fullest cooperation of the management of
the irdustrial units and the trade union leaders is vital for the success of the scheme. I hopel
they will appreciate the importance of this scheme towards the betterment of the individual worker,
thz betterment of the industrial units and their efficiency, and of the economy of the nation at
largs, and give their fullest measure of support in the introduction and development of scieatif

supervision at all work centres throughout the country,
—Broadcast from Delhi Station of AIR



ASIA’s Decade

By
Ichiro Oshikawa
Secretary-General, Asian Productivity Organisation

In this paper, Mr Ichiro Oshikawa, who has rendered signal service to the
cause of productivity, remarks that productivity impovement throughout Asia
is a more vital pre-requisite for sound economic growth and development than
it has ever been”, and says that, in this decade and in the ones to follow, its
importance will continue to increase rapidly. He analyses the three goals set
for APY-1970, and has called upon National Productivity Centres to try to
improve existing ties and farge new ones with Governmental as well as private
interest at all levels.

WE all have heard, any number of times, that

the decade of ‘seventies will be Asia’s de-
cade, Asia’s age. I myself, as my Indian friends
know, have consistenily sided with thosc hold-
ing that view. But we know that there are no
guaraniees, that there are many if’s. And
that is why Asian Productivity Year is so
significant.

The improvement of productivity through-
out Asia is a more vital prerequisite for sound
economic growth and development than it has
ever been.—and its importance will continue 10
increase rapidly in this decade, and the ones to
follow. Because of reasons, including the
trends for internationalisation in many areas,
in the immediate future there will beall themore
need for reinforcing and building upon the
sound foundation of regional cooperation
which has marked our past and preseni activi-
ties in regional produciivity movement.

Task Ahead

We must outdo by fur the very substantial
contributions made thus far to the economic
growth and development of Asia by the
productivity movement. If the task is great,
so are the stakes. Buc I am convinced-—and T ) .
hope that my Indian friends share this convic- Ichiro Oshikawa
{ion—that the great distance we have come
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together has prepared us well for the task of
improving productivity throughout our part of
the world,

This, then is the background for our Asian
Productivity Year. As has been widely pub-
lished throughout Asia_ we have set out during
this year 10 achieve three goals:

1. To achieve greater prosperiiy through
productivity

2, To increase consciousness of produc-
1ivity; and

3. To intensify productivity action for
accelerating economic growth.

Concerning the first goal, we can cite many
instances of an enterprise’s success in immedia-
tely reducing costs, or improving the quality
of products through the proper iniroduction of
productivity techniques. And it is generally
and widely accepted that the presence of a
vigorous mational produciivity campaign,
spearheaded by a national productivity organi-
saion, makes a real and appreciable difference
in acouniry’s economic growth and develop-
ment. But T would also like to draw your
attention to the need for also mairtaining a
lon%-range view, in connexion with 1his
goal,

Cencerning the second goal, let me stress
here the need 10 carry the productivity move-

Computer Aids Diagnosis

A computer jnstalled in the
California Pacific State Hospital
can predict and in some cases
help doctors prevent death. While
a doctor or hospital staff could
miss a relationship between cert-
ain symptoms, the computer will
not miss anything, if properly
programmed. This would ajd
doctors in adopting the line of
treatment to prevent avoidable
mortality. The California compu-
ter keeps records of over 13,000
patients ranging from infants to
the elderly.

ASIA’S DECADE

ment further afield and more thcroughly, in
each member country. Productivity Year, ora
Productivity Week, or Preducitvity Day, are all
certainly fine endeavours—but productivity
consciousness must be an integral part of all we
do. Finally, the need to intensify Productivity
action is pariicularly an important task of the
national productiviiy organisations, which must
strive to improve existing ties and forge new
ones with governmental as well as private inter-
ests, at all levels. For APO itself, in part this
means a time of intensifisd activities, as is
already reflected by our programmes for 1970,
and alsointensified coordination of programmes
and activities with not only the national pro-
ductivity organisations in each member country,
but also with other regional organisations,
international organisations, and development-
related entities of all kinds.

Productivity Congress

In late August, we will hold the Asian
Productivity Congress, in Tokvo, at which time
I hope to welcome many friends, old and new,
from India, as we sit together 1o discuss the
role of productivity in economic growth, and
the role of different agencies in promoting
productivity aciion. By that time we should
be able to look back on the major portion,
timewise, of the Asian Productivity Year, and
it is my firm hope and even expeclation that at
that time we will be able toidentify many signi-
ficant contributions. tangible and intangible, of
India’s productivity leaders to the regional
movement. Of course, there is -0 doubt
that on the national scale as well there will be
a myriad achierements deserving the atiention
and applause of Congress participan:s from
other countries, and, indeed, 1his should be
true for cach APO member-country.

By any measure, the APO has come g long
way, and as the end of our first decads draws
near, I think we have as good a perspective of
our second decade as we could expect to have,
To the extent that we live up to the overall
objectives behind APO's founding. that second
decade should by all mears be a bright one,
with improved productivity contributing greatly
to our prosperily.



Competition and Cooperation

By

Ichiro Nakayama
APO Director for Japan

The world of the ‘seventies may be quite challenging, and, in this thought-
provoking paper, Dr. ichiro Nakayama, Emeritus Professor, Hitotsubashi
University, and APQO Director for Japan, remarks that this decade “will be one
of more keen competition among nations than during the preceding decade.”
He stresses that the uliimate aim of increasing production in the face of inter-
nationa! competition, could only be achieved with continuing productivity im-
provement in its real sense, draws attention to the fundamental relations between
productivity and competition, and asserts that *to promote productivity is, in
its last resort, to increase the power of competition.” [t is his view that world
cooperation has been first promoted by the most Competitive of nations, and
he poses the question of how cooperation can be coordinated in order to im-
prove the living of the people. Though he regards this as a problem for the
world at large, he concludes by stating that “it applies to the region of Asia
as well . .. . especially becausz of the diversity inthe stage of development,
population growth, natural endowment, etc. of each nation.”

WE have now launched the Asian Productivity
Year (APY) with ourcommon goal of atiain-

ing prosperity through productivity. In Japan, = -
the Japan Productivity Center is celcbraiing, —-
wgether with APY, its National Productivity "’/_.."-- Pt
Year. The first JPC meeting for this was held o3 (;.\
- ; 5 s |
on Jan 29, 1970 in Tokyo. [ am happy 1o sec g \?..-_
our long-cherished dream thus being realised / ( )
step by step by the conceried efforis of the e

APO member-countries.

& !
The Productivity movement was first intro- i

duced. as is well known. in Europe afier World AN

War I1. It was a part of the Marshall Plan e

which aimed at the rapid rehabilitation of the w7/

economies of European countries for thesake of

world peace. The drive had been energetically :

pushed by the European Productivity Agency
(EPA), with headquarters in Paris, which
resulted in the establishment of 16 National
Productivity Centres in Europe by 1950. Five
years later, on March 1, 1935, the Japan Pro-
ductivity Centre was inaugurated 1o underiake Ichiro Nakavama
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the same activities as in European countries
which  already had shown by that
time remarkable success in several important
areas of industry. Of course, Japan was not
alone in this drive. Many other Asian coun-
tries were found to be in the same campaign.
And itis quite natural that these individual
efforts led at least 10 the formation of APO in
1961.

Real Problem

Now we are concluding our first decade with
success, I believe, al least in disseminating (he
ideas o productivily, and finding out effecrive
means of promoting productiviry through re-
gional cooperation. But I think the next decade
beginning with the year 1971 will be, and
should be, more significant than the first. In
the first place, this is the year when the second
Development Decade Plans and activities of the
United Naiions are being finalised afier the first
Development Decade of the “sixties, with many
valuable experiences concerning aid and deve-
lopment on the part both of aid-giving and
aid-receiving countries which are most relevant
especially to the developing countries of Asia.
Secondly, the world in the ‘seventies seems
to be one of more keen competition among
nations than during the preceding decade—
which has rather important efforts on the nature
of the productivity drive in this region.

The real problem lies in the relation between
competition and cooperauon which sounds
at first glance rather contradictory.

To be clear aboul the significance of APY,
and the broad objective of (hedrive in the com-
ing decade, it wiil be worthwhile to give some
thought 10 the true meaning of productivily
inits essence. In this connection it seems to
me absolutely necessary (0 distinguish between
production and productivity. The principal
aim of the drive in Europe was not merely 0
increase production, bul 10 promote produc-
uvity in the sense of efficiency of inpuy compa-
red with the owiput. 1t was indesd the large
difference of productivity, in the sense as defin.
ed above, between Europe and America, which

COMPETITION & COOPERATION

struck the countries of Europe irnmediately
after the war.

US Experience

Study teams were sent to  America 1o
learn the effective technologies which had been
developed and improved there in spite of the
involvement in the war; and pamphlets and
Journals were published for the dissemination
and exchange of useful ideas and methods 1o
promote productivity. Productivity centres
WEre s€t up 10 promote cost consciousness
among entrepreneurs of various kinds of busi-
ness. All were to narrow up ithe gap in
productivity. This was not taken (o mean that
production could be neglected. On the con-
trary, the improvemen; in productivity should
eventually be realised in the increase of
production which is the ultimate objective of
the drive. In practice, moreover, it may be
difficult to distinguish production from produc-
tivity, or productivity from production. In the
time of an emergency in particular, we must
admit that there is no room to distinguish
between the two to answer the vitally necessary
demand for some particular commodities such
as staple foods. But s:ill it is not only necess-
ary, but also quite useful to bear in mind the
difference between the two, because the ultimate
goal of increasing production in the face of
international competition can only be achieved
with the conlinuting improvement of produc-
tvity in its real sense.

Power of Competition

Here we can recognize -he fundamenial
relation between produciivity and compztition,
To promote productivity is, in its last resort, to
increase the power of competition. In the case
of Europe, the drive meant the augmentation of
competitive power against the United states;
in the case of Japan, against the world in
general. The direct objeciive of the drive in
each nation may differ from ore another, yet
we cannoil understand the (rue meaniag of
productivity if we overlook its impact on com-
petition. In the case of developing countries
especially, the keen interest manifesied towards
the productivity drive might have been the basic
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reason in this connection. Competition may
not be limited to international markets. It may
exist and functjon among different industries
of the same nation, between agriculture and
industry, for example. According to the power
of competition based on productivity, labour
moves from one sector (o the other, and prices
may be cut relatively. This goes on both
domestically and internationally, and this is
really the source of human progress in gene-
ral.

Itis true thatthe productivity drive will
lead sooner or later to the competition at
home and abroad. Every productivity drive is
supported by the hope of increasing the power
of competition in the long run. This does not
mean that the competitive power should always
be directed to competing with a foreign rival
in the world market. The power may be used
mainly for ihe betterment of living of the
people of the relevant country, and the
region in general. The power is one that can be
used either way, the real point being that
without power which is based on improved
productivity, nothing can be achieved.

APY Theme

In this connection, I must hasten to add
some remarks about competition in order to
avoid possible misunderstandings. 1 repeat
here the power of competition based on im-
proved productivity, excluding cut-throat
competition or competition which aims at the
monopoly of the market at the expense of others
in general. Such a competition may be
executed by merely dumping the increased
products into markets or through some other
meanswithout referring to the productivity. But
this is not the competition which always leads
to the progress of human econcomy. Here we
should remind ourselves of the theme of the
APY, that is Quality and Reliability. It is the
competition with quality and reliablity that
really matters. Not only by the increase of
production, but rather by the constant improve-
ment of the quality and reliability, we can
compete with each other for raising standards
of living.

We may have stayed too longon this matter
of competition. Some may doubt about the
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feasibility of cooperation among nations of
the region because of the excessive emphasis
placed on competition. Itis needless to say
that cooperation has been the very foundation
of our organisation. If there had been no
possibility of improving productivity through
regional cooperation, there could not have been
such an organisation at all. The necessity,
the possibility, and the effectiveness of coopera-
tion has been repeatedly reminded, confirmed,
and stressed. The APY is nothing but another
occasion (o reconsider its fundamental impor-
tance.

So, if competition seems 10 contradict
cooperation, we may lose our way at this
critical moment.  But fortunately enough,
there is no contradiction between the
two.  Theoretically, this has been
sufficiently proved by the theory of
division of labour and the theory of com-
parative cost in foreign trade. Practically
this has been proved by the experience of both
EPA and APO. Each National Productivity
Center may be oriented rather competitively,
but this does not impair the advantages of
cooperation among them, The only thing we
must make clear in this connection is the need
to recognise the power of competilion as the
basis of real cooperation, As has been said
before, the power of competition may some-
times be misused, but if we do not lose sight
of the real virtue of cooperaiion, its power
can only be the source of promotion of it.
Just look at the world order of our time!
World cooperation has been first promoted by
the most competitive of nations; the larger
the power, the more it competes with others.
and the stronger the ties of cooperation join-
ing them., We should not forget 1he fact that
both competition and cooperation should be
based on the improvement of productivity in
the real sense. But so far as this is true, there
can be no discrepancy between the two.

Looking Ahead

Looking ahcad 1o the years 1o come in the
world of the ’seventies which may be expected
to be highly competilive years, 1 should like to
draw attention to the basic relations between
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competition and cooperation. How to coordi-
nate them with regard to improving the living
of the people isa quesiion we are to face.
This is, of course, the problem of the world at
large. But it applies to the region of Asia as
well. Rather it applies 10 Asia, especially
because of the diversity in (he stage of develop-
ment, population growih, natural endowment,
etc., of each naiion. We know all this very

COMPETITION & COOPERATION

well, Through ten years’ experience we have
learned of the difficuliies which lie ahead of us,
We have also learned how to break through
our own way, and surmount such obstacles in
order to achieve the noble cause of our drive, 1
believe, the success of APY is already assured if
we continue to go this way steadily with firm
conviction in the future,

FOOD FOR

...Integrity without knowledge
is weak and useless, and know-
ledge without integrity is dan-
gerous and dreadful.

-—Samuel Johnson

...In order that people may he
happy in their work, these three
things are needed: They mustbe
fit for it: They must not do too
much to it; And they must have a

sense of success in it.
-—fohn Rutkin

...In my younger days | used to
blame the older generation for the
trouble they got us into. Now
here | am in the older generation,
and trouble is still with us,

-Mike Mansfield

...The "great’”” commitment alt
too easily obscures the “‘littie’ one.
But without the humility and
warmth which you have to deve-
lop...to the few with whom vyou
are personally involved, you will
never he able to do anything for
the many...Love. . would remain
...powerless against the negative
forces within you, if it were not
tamed by the vyoke of human
intimacy and warmed by its
tenderness ..

-Dag Hammarskjoeld

THOUGHT

...Even in politics, an evil
action has evil consequences. That,
| believe, is a law of Nature as
precise as any law of physics or
chemistry...

—fawaharlcl Nehru

...1f the world were merely
seductive that would be easy. If
it were merely challenging. that
would be no problem. But | arise
in the morning torn between a
desire to improve {or save) the
world and a desire to enjoy {or
savor) the world. This makes it
hard to plan the day...

—E.B. White

...Love must be learned, and
learned again and again, there
is noend to it. Hate needs no
instruction, but waits only to be
provoked ..

. -Katherine Anne Parter

...The need for authority re-
flects a distrust of human beings.
The essential philosophy of demo-
cracy.. telis us to trust a person
until he proves himself untrust-
worthy. The prejudiced person
distrusts every person until he
proves himself trustworthy. ..

--G.W, Aflport

.. It isgood to collect things:
it is better to take walks...
——Anatole France




A Decade of Organised Effort to
Improve Asian Productivity

APO & Its Achievements

The Asian Productivity Organisation has come a long way.... and in the
tirst decade of its existence it has contributed a lot for the propagation, accep-
tance and application of productivity concepts and techniques in the Asian
region. In fact it was recognition of the importance of productivity as a
determining factor of economic growth that led to its establishment in 1961.
Today, it has grown in membership, and in the scale and scope of its activities.
And it was to mark the close of its first decade, and to set the pace for the
second, that ir decided to designhate 1970 as Asian Productivity Year.

This write-up attempts to highlight APQ’s contribution to enhance the
understanding of the importance of productivity in Asian development. It does
not attempt 1o catalogue various achievements, but certainly it gives glimpses
of the activities undertaken by APO since 1961. APO has grown to the extent
that it now has 14 countries as members, and its programmes involve hundreds
of managers, engineers, consultants, and trainers every year. An indication is
also given here of the activities which APO has programmed to undertake under

its Five-Year Plan expected to end in 1974,

ASIA has shown remarkable economic
advancement since 1961 --the year in which
the Asian Productivity Organisation (APQ)
was established. It would be rather difficult
to measure APO’s accomplishments by calcu-
lating the aggregate of productivity increase
achieved by its activities, and express the same
in terms of statistical figures. Productivity
involves such a wide range of activities and
factors that any atiempt to show direct results
would be futile. It is, however, generally
accepted that the pace of economic develop-
meat in countri¢s having productivity organisa-
tions 1s [aster than these without, and that
the propagation of productivily concepts and
the application of productivity techniques
invariably accelerate the rate of growth,

Eight Asian Governments signed the APO
Convention in 1961 to establish this organisa-
tion. By the end of 1969 membership stood at 14,
the Governments of which exercised sovereignty
over more than one billion people and nine
million square kilometers (three-and-half
miliion square miles) of territory, A break-
down is shown in Table 1.

According to U.N. statistical data, most of
the APO member-countries showed encourag-
ing growth in terms of n.tional and per capita
product over the period 1961-66. Although it
is difficult to establish a direct rclitionship
between such growth and the endeavours of the
APQ and the various Nuticnal Productivity
Organisations in member countries, there is no
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denying that the productivity movement has
made definite contributions. For instance, a
recent survey conducted by ECAFE, communi-
cated to APO, shows ‘a wide realisation,
basically as the result of the efforts of your
organisation in the recent past of the impor-
tance of management, particularly in indusirial
enterprises’ .

Table I

Population and Area of APO Member
Countries, 1967

Population Area

(1,000) km?®

Ceylon 11,701 65,610
Rep. of China 13,142 35,961
Hong Kong 3,732 1,034
India 511,125 3,268,080
Indonesia 110,079 1,419,564
Iran 26,284 1,648,000
Japan 99,918 369,765
Rep. of Korea 29,784 98,477
Nepal 10,500 140,717
Pakistan 107,258 140,797
Philippines 34.656 300,000
Singapore 1,955 381
Thailand 32,680 514,000
Rep. of Vietnam 16,973 173,809
TOTAL : 1,009,787 9,054,405

Source @

Regional Cooperation

APO

promotes

regional

Statistical Yearbock, 1958, United Nations,

cooperation

through its member-governments and respective

National

Productivity

Organisations in the

development of management skills and produc-
tivity technology, covering agriculture, manu-
facturing industry, and servicing industry.
Regular meetings are held among member-
countries to exchange info mation on
productivity activities, to review past efforts,
and to make plans for the future. APC also
maintains contact with various intersational
organisations and bodies, not only to promote
the productivity movement in Asia, bur also
to help member-countries with information on
advanced management concepts and new inno-
vations in technology through various media.
In 1963, it entered into formal relationship,
on a reciprocal basis, with the ILO, and an
agreement was signed. Similarly, it keeps close
contact with the Colombo Plan, ECAFE,
OECD, FAO, UNIDO, ADB (Asian Develop-
ment Bank)etc. It has been granted consulta-
tive status by the Industrial Development
Board, Governing Organ of the UNIDO,
and, to better serve the needs of its member-
countries, it has aiso tied up its information
activities with the technical inquiry services of
such international organisations as UNIDO,
FAQ and OECD.

Manpower Development

One of the main fields of APO’s acrivities
is in manpower development through symposia,
seminars, study missions, fellowships and other
training projects, including the Small Business
Management Trainers” and Consultants’
{(SBMTC) course, and the Production Level
Engineers’ Training (PLET) course. More-
over, APO deputes experts from both within
and without the region to member-countries
upon request, to give guidance to specific pro-
blems. A totul of 365 projects was implemanted
from 1961 to 1969, and the number of partici-
punts stood at 6,669 by the end of that period.
During the same period, 180 experts werz de-
puted to offer technicul assistance to member-
countries, or to lead seminars or conduct
training courses therein.

These experts were drawn from both within
and without the region. Asa result, many
industrial enterprises increased their producti-
vity, and a few examples are cited below :



A textile machinery factory in China
introduced cost control with the help of an
APO expert, and increased its sales by 30 per
cent, whereas a nut and bolt factory increased
its sales by 60 per cent as a result of its im-
proved design and packaging, both introduced
by an expert. Tn Thailand and Vietnam, APO
experts were instrumental in establishing facul-
ties of metallurgy in universities. A ceramic
factory in Pakistan constructed modern
kilns and took measures to improve quality,
while at the same time increasing its operating
rate by 25 per cent. Another APO expert
helped to improve milling techniques in Nepal,
thus reducing the rate of loss of rice grains,

[n 1966, APO started taking up agricultural
projects. It is still too early to assess the
impact made in this sector, but among APO's
endeavours in this field surveys may be men-

APO
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tioned: In 1967, a survev on agricultural machi-
nery was implemented in member-countries, fol-
lowed by a symposium in Tokyo attended by the
concerned government officials and engineers. A
report published subsequently met with enthu-
siastic reception. [t is being widely utilised as
a source of reference in APO member-countries
as well as by international organisations and
concerned parties in advanced countries. In
1968, a storage and transportation of food
grains survey was conducted, the results of
which were acclaimed by the Research Institute
of the Ministry of Agriculture and Forestry,
Government of Japan,

Multiplier Effect

Participants in all APO projects are achiev-
ing a multiplier effect throughout the region.
They are all eligible for membership in the

RAW MATERTAL
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APO Society, and receive APO publications
regularly. These former participants in one
way or another, have created a tremendous
impact on the productivity movement of their
respective countries. To cite a few examples:

In the Philippines, 55 former participants
in APO projects formed the APOQ Society of
the Philippines Inc., in 1967. It organised
seminars, held monthly meetings with guest
speakers on various aspects of productivity,
organised plant visits for its members, and laid
down plans to intensify its multiplier effect
through the establishment of a permanent
secretariat to issue publications, to sponsor
productivity exhibits and to offer voluntary
consultancy services to small-scale industries
and small farmers, etc.

Hong Kong has sent, through the Hong
Kong Productivity Centre, numerous manage-
ment/technology trainers, to APOQ training
projects, and these trainers, upon their return,
have conducted numerous training courses in
Hong Kong. In 1968, the Centre conducted 20
training courses with over 500 participants, 90
per cent of whom came from smalt and medium-
scale manufacturing enterprises. Of these
participants, more than 500 formed an Indus-
trial Engineering Group under the uegis of the
Centre to further exchange views and dissemi-
nate knowledge.

In Ceylon, a former participant in APO’s
Production Level Engineers’ Training course
applied the techniques acquired during his 1967
training in his factory, and made an improve-
ment in efficiency of 130 per cent. In [ranm,
another former participant in the same course
13 now the head of the industrial engineering
department of a leading manufacturer of chemi-
cal products, and has been applving modern
engineering methods with success.

Information

One of the main objectives of the APO is
to constitute itself as a clearing house of
knowledge. Under its information programme,
the APO produced, from 1961 to 1969, 291,900
coptes of publications, in addition to its month-
ly bulletin Asian Productivity, and 180 sets of
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slides/filmstrips to propagate the idea of
productivity and to introduce newlv developed
techniques, To effect a wider dissemination
of newly developed productivity knowledge, it
also undertakes translation work to make
available to its member-countries materials
written in languages other than English, mostly
in Japanese. Both the Japanese Government
and the USAID give support to this project,
A Regional Information Unit was established
in Manila in 1967, with the support of the
USAID and the Government of the Philippines.
Following this, APO accelerated its informa-
tion activities to identify the need for both
general and technical information muaterials in
member-countries and to take concrete steps to
meet such needs,

Following the decision to observe Asian
Productivity year-1970, a Poster Contest and
an Essay Contest were launched in 1968.

Future Activities

Ever since its inception, APQ has placed
emphasis on training for top manageinent, the
modernisation of small and medium-sized
industry, and the improvement of industrial
relations. Since 1966, it has been concerned
with agricultural affairs, with emphasis on the
economics of applying advanced agricultural
management methods and technology These
lines of activities will be pursued by the APO
in the future,

Top management plays a vital role promot-
ing productivity consciousness and accelerating
economic growth, and APQ programmes will
continue to provide opportunities for members
of the top management in member countries
to assimilate the latest managerial developments
and technological innovations. On the medium
and small industry side, APO’s project will not
be limited to the training of managers and
engineers, but will include the developmsant of
entrepreneurial talents and guidance in the
development of industries themselves, Concern-
ing the improvement of industrial relations, the
importance of labour/management cooperition
and the means of promoting better understand-
ing between labour and management will be
stressed.
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The APO is now planning its activilies on
a five-year basis. A Five-Year Plan, which
extends through the calendar year 1974, was
adopted in 1968, and is now in the course
of implementation. To highlight this plan,
Asian Productivity year is being observed with
special programmes in all member count-
ries.

Also, during these years, it appears evident
ihat the APO network will move forward
progressively towardsa more substantial role
in ithe economic development of Asia and
improvements in the standard of living of its
peoples. The APO will make every effort to
become increasingly involved in programme
coordination, joint project implementation wiih
and provision of technical services to other
Asian regional and multi-laieral development
entities, especially the ECAFE, the ILO, the
ADB, the Asian Insiitute of Management, the
Asian Agricultural Research and Development
Center, the South East Asia Education Minisiers’
Council, and the FAO. Realisation of the true
potential of the APO programme during the
coming years will also, inevitably, require ex-
tended support from its own member-countries,
both in membership contributions and In
programme participation.

Another developmen(, which is expected 10
increase the capability of the APO, should be
the addition of several ECAFE member-coun-
tries in South and East Asia who are not yet
APO affiliates.

Major developments in APO programme
activity during the coming years are expected
to include:

I. The initiation of research and training
in basic aspects of the relation of productivity
to economic growth, technically-sound measu-
rement of productivity, and sound analysis of
the factors affecting productivity levels and
dynamics. including social and  cul-
tural as well as the physical and technologi-
cal factors. The APO is already tentatively
assured of future special support on such
efforts by several of its member countrics {espe-
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cially Japan and India) as well as by the East-
West Center, the Rand Corporation of the
U.S.A., the OECD and the U.5.AID

2. Anexpansion is foreseen in the provis-
jon of APO-sponsored fellowships for leaders
and specialists in Europe and the United States,
and in the provision of experts—especially from
Europe—for work with NPO'sin APO mem-
ber-countries. With the anticipated closer
working relationships with other regional deve-
lopment entities. Itis contemplated that U.S.,
European and Asian experts wil} share their
time in Asia between service to NPO's and 1o
other in-coun'ry. regional or multi-lateral
organisations working with and supporting the
APO.

3. The APY and following years are ex-
pected to witness the development by the APO
network of a highly desirable cross-exchange of
managerial and technological information in
printed and visual form, in line with earlier
recommendations of the Governing Body at
several past meetings It is hoped that this
effort will receive the support of the U.S., the
OECD, and other donor entities, and that it
can coordinate effectively with the work of
UNIDO, the FAO, the ADB, and the organi-
sation of American States in Latin America.

4. As APO's regional, technical and general
information publications and visual aids pro-
gramme matures and develops, it is aniicipated
that its programme will be an increasingly
important source for resources and materials
{or the member-country and regional training
courses, seminars, symposia, and fellowship
projects. It is also expected to draw from and
to service the publication programmes of each
member country, to assure a muliplier effect
for useful materials.

5. 1f present anticipations arc realised the
APO, within the next (wo years, will be able to
provide a technical enguiry service (of at least
limited scope) to its members, together with a
film and small visual-aid loan library service,
in support of seminars, training projects, and
related activities.
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NPC SUPERVISORY DEVELOPMENT SCHEME

NATIONAL CERTIFICATE EXAMINATION

* This is a scheme for ambitious and self-motivated workers for
acquiring requisite professional knowledge in supervisory duties.

* This is also a scheme for existing supervisory personnel to acquire
formal qualifications in scientific supervision.

* This is essentially a self-study scheme in one’s own time, duly supple-
mented by enterprise-level guidance which all progressive employers
should provide.

* This is a scheme that offers the management an objective means of
assessing the suitability of employees to fill up supervisory positions,
and thereby strengthen supervisory cadres on a continuing basis.

* This is a scheme which provides a challenge to both employees and
employers for improving quality and output, and reducing costs to
their mutual advantage.

* All persons qualifying at the National Certificate Examination
receive the formal Certificate of the National Productivity Council in
Supervision.

For a free copy of Prospectus, please write to :

THE EXECUTIVE DIRECTOR
NATIONAL PRODUCTIVITY COUNCIL

38 Golf Links, New Delhi-3




A Photo I:ealure

on

APY.1970

The Asian Productivity Year-1970 was launched
in India and in 13 other member countries of the Asian
Productivity Organization early this year. As part of
its programmes for the vyear, the National Producti-
vity Council sponsored a 15-day Training Programme
in New Delhi on the Measurement of Productivity. the
first of its kind to be held in this country. A number
of participants from member-countries of APQO, Indian
Universities, etc., attended. Photo on this page shows
Mr NN Wanchoo. Chairman of NPC (right), welcoming
Mr Ichiro Oshikawa, APO Secretary-General, who
specially flew in from Tokyo to meet the participants.




Above, Mr R Venkataraman, Member, Planning Commission, and Mr Wanchoo chatting

with Mr Mario L Cabanero (extreme right), a participant from the Philippines. Mr

Venkataraman inaugurated the Training Programme. Below, Mr BN Bhattasali, NPiC

Executive Director, greeting Mr H Hirukawa, participant from Japan. On the extreme
right is Dr. 8 Yamada, a Faculty Member,
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First meeting of the
Promotional Committee
of the Japan Producti-
vity Center composed
of leaders of labour,
management, university
and government circles.

The Japan Productivity Center, the largest Productivity body in th? world, celebrated its
15th Anniversary in March. Simultaneously, it also held the inaugural ceremony of
Japan Productivity Year.




Above, Directors of the Japan Productivity Center discussing with Ministers of the
Japanese Government JPC-Government Cooperation.

N

The Hong Kong Productivity Center partici-
pated in the Annual Exhibition of the Chinese
Manufacturers” Association, the opening of
which synchronised with the launching of
APY-.1970 in Hong Kong. Photo (left) shows
the Acting Governor of Hong Kong, Mr Hue
Norman Walker, arriving to visit the
Exhibition.



Photos on this page show sore of the
exhibits put up by the Hong Kong Pro-
ductivity Centre in its pavilion at the
Annual Exhibition crganised by the
Chinese Manufacturers’ Association,



Above. the Hong Kong Productivity Center’s pavilion as seen from the outside at
the Annual Exhibition held in Hong Kong by the Chinese Manufacturers’

Association.

Below : Members of the Japanese Regional Productivity Promotion Mission
which visited India in February as part of APY-1970. The team visited the Head-
quarters of NPC and had discussions with the Executive Director and other
officers.
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As part of the Asian Productivity Year, the Patna Productivity Council organised 2 Semi-
nar on Training in Industry in which representatives of Government, Industry,
Labour participated.

and
Top Mr KSV Raman, ICS (Retd.) delivering the inaugural address.
Left to right are Messrs GS Srivastava, Deputy Director of Training.

SR Adige. Director of
Training & Employment, and P Havrlant, President, PPC. Below A section of the audience.




A number of functions were organised by the various Local Productivity Councils in
India in connection with the Asian Productivity Year-1970. Top Mr Somnath Pandi-
tha. |.A.S., addressing a Seminar on the Importance of APY-1970, organised by the
Agra Productivity Council, at Firozabad on March 14. From right to left are Messrs
MM Agarwal, Executive Secretary, Agra Productivity Council, PC Kulshreshta,
Assistant Labour Commissioner, who presided, SN Panditha, P.D. Paliwal, Secretary,
Agra Productivity Council, K. Nath, Director, Socia! Welfare and Rehabilitation, and
Bal Krishna Gupta, Agra LPC Treasurer. Befow Mir DR Chavan, Minister of State for
Petroleum and Chemicals, inaugurating a Seminar on Cost Reduction through Cost
Control and Quality Control organised by Delhi Productivity Council in March 1970.




Productivity In Asian Countries
By
R Venkataraman

Member, Planning Commission

The author stresses that praductivity is a factor of immense practical impor-
tance as is evident from the close relationship existing between the rate of
economic development achieved by the various countries and the improvements
which these countries have secured in productivity. He points out that, in the
context of international commerce and trade, quality improvements through
productivity techniques can bestow rewarding returns in terms of larger exports
and foreign exchange earnings. In referring to Productivity Measurement, an
important tool of economic and social analysis, he says that in capital-scarce,
labour-rich underdeveloped countries, ““a more appropriate concept for measur-
ing productivity would be the one related to the minimum use of capital
for a given output”, and in calling for the planning, evaluation, and formulation
of measures for improvement in productivity, he has stressed the need far
“a number of well-tailored productivity indices which would throw distinct
light on progressive changes over time in the efficient utilisation of labour,

capital, and raw material,”

IN broad terms, productivity means the

efficient utilisation of the available resources
for the production of goods and services
required by the community., It aims at the
optimum utilisation of the available resources,
and the maximisation of the benefits therefrom.

Productivity is thus a key factor in econo-
mic planning and economic development.
Hence, the improvement of productivity is of
universal application, and is of significance to
all countries. But it is crucial to underdeve-
loped countries which suffer from inadequacy
of capital, material, and skilled manpower
resources. The resources being limited, these
countries can hardly afford to neglect their
optimum utilisation. To the extent higher pro-
ductivity can secure larger outputs, it brings
about savings in resoutces which can be utilised
elsewhere in the economy. Higher productivity
through the rationaluse of labour and material,

and by improved manufacturing and managerial
techniques, is thus basic to the acceleration
of capital formation, and, consequently, to
economic and material welfare.

Wider Connotation

There is still another dimension to the pro-
ductivity concept. Productivity is not merely
an increase in production per unit of resources
employed, though, no doubt, this quantitative
aspect is important. The emphasis should,
however, be equally applicable to the qualita-
tive aspect of productivity. Thus, for a given
unit of resources, even if there be no improve-
ment in the quantity of ocutput, but its quality
is enhanced, that would still reflect a better
productivity; for, in terms of wealth produced,
the value of such quality output is bound to
be higher than that of the same quantity of
poor quality product turned out previously. Pro-
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ductivity has thus a much wider connotation,
and, in the context of international commerce
and trade, quality improvements throurh pro-
ductmty techniques can bestow rewa.ding
returns in terms of larger exports and fercign
exchange earnings.

That productivity is not merelv a theoreticul
concept, but is a factor of immensz practical
importance is evident frem the close rel.tion-
ship that exists berween the rate of economic
development achieved by the various count les,
and the improvements these countries have
secured in productivity. According to the data
available for the period 1965-66, the growth
rate of labour productivity in the manuiactur-
ing secior in Japan was 8.1%, West Germ ny
5.2%, France 4.79%., US. A, 3. 82/, and UK
3.4%,. The countries which have maintained
hight growth rates of productivity huve :l.o
been the countrics which have shown rapid
rates f economic development. Thus, ¢ne of
ti.e most important factors responsible for the
rapid growth of the Japanes: economy has
been its commendable achievement in increasing
productivity. As against these sr wth rates
in cther countrics, certain rough estimates of
the improvements in industrial productivity in
India places the rate of rrowth during 1951-63
at ab ut 3.4%, and during 1963-68 at bout
4. 4% per annum,

Important Tool

Productivity measurement 1s, therefore, an
important (o:.1 of economic and social analysis.
As i means to secuie 'arger outputs of better
quality preducts, produciivity measurement
can ass.st business undertakings and the Go-
vernment 1n arriving at appropri.e decisicn
and fermulaton of suititle policies. Inter-
plant variations in productivity can spctlight
the weak points, and help inthe general im-
provement of the productivity of the industry
as a whole. The scope for improvement will
thus be well-defined, and measures directed to
remove deficiencies. Over a period of iime,
preductivity  meusurement  would  indicate
cranges in the economic structure, and can
serve as a toul for detatled economic planning,
Thus, at various levels, whether it be coucorn-
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ed with general economic analysis, or in terms
of the decisions to be taken at the corporate
level, or by way of formulating governmental
policies, it is important to have well-recognised
methods of measuring productivity.

Productivity is often measured in terms of
output per man or per manhour or manday.
Thus the rhysical cutpul in relation to labour
input is penerally adopted as a norin for the
measurement of productivity.  While this is a
relatively simple concept, and easy to follow
and measure, it is necessary to guard against
some f the pifalls in this type of measure-
ment. Olten enough, this type o!f measurement
m .y lead to the presumption that tie worker
alone is respons-tle for productivity, and impro-
vements in productivity can be secured only
by an increase in the output per worker. In
fact, productivity has a much larzer dimension,
and while L.bour productivity is, no doubt, an
importunt element, several other factors also
coniribute to improvements or declines in
productivity. The level of technolegy and the
cfficiency of manacement arz factors which are
equally important in the productivity concept.
Tt would be wrong to put the blame on the
Jabour alone for the iils of low productivity.
In the abs:nce of an enlightened and progres-
sive manarement, any extra labour or increased
workload will not yield higher prcductivity,
Just as labour productivity needs to bz improv-
ed, there is also considerable scope for impro-
vement 1n productivity of the manugement
through rationalisation and reconstruction.

Labour Output

Similarly, the output per worker s depen-
dent on the level of technology adopted. Con-
sidering the vory diffarent technological and
economic environments, it would be highly
misleading to compare the lzbour productivity
of the developing countries with tha prevail-
ing in the developed countries. In thz develo-
ped countries, where labour is a scarce factor,
necessarily the concern is to ensure the best
use of this scarce lactor, viz., labcur. Hence
productivity studies have been primarily orient-
ed to labour productivity. Accordingly,
these countries have adopted technologies where
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the input of labour required is minimum.
This has led to the adoption of highly mechanis-
ed industrial operations, and the introduction
of automation. Conditions are entirely diffe-
rent in the capital-scarce, labour-rich under-
developed countries. The scarce resource in
these countries is capital, and therefore, a more
appropriate concept for measuring producti-
vity would be the one related to the minimum
use of capital for a given output. The fact
that labour productivity in these circumstances
is not up to the levels prevailing in highly
developed industrialised countries can be no
reflection on the quality or skills of the man-
power. 1 have tried to stress this point in
order to prevent the generally erroneous and
misleading conclusions which are often drawn
on a superficial examination of the so-called
fower productivity in the underdeveloped
countries.

Sharing the Gains

Another related aspect in this context is
that sustained labour-management relations
geared to improvements in productivity can
be secured only if there is an equitable distri-
bution of the gains of productivity among
the entrepreneur, the labour, and the consumer.
Admittedly, there is some considerable diffi-
culty in precisely measuring the contribution
made by the different factors of production in
raising productivity, No national, industrial,
or regional formula has commended itseif for
acceptance in this regard. Different formulae
have been suggested by expert bodies, but no
agreed solution has so far been found. While
there is general recognition of the principle of
equitable distribution of the gains of pro-
ductivity in @ manner as would lead to increas-
ed remuneration te labour, higher returns on
investment to the entrepreneur, and cost reduc-
tion to the community as a whole, the formu-
lation of a detailed workable arrangement
based on this principle has presented many
problems. However, any formula that might
be devised should be one which is acceptable
to the labour, as without their cooperation no
productivity improvement is possible. Given
the goodwill, it should be possible to arrive at
a mutually acceptable arrangement for the shar-
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ing of the gains of productivity, and further
efforts in this direction should be continued,

We have made some cousiderable advance
in this country in introducing productivity
techniques. and securing general improvements
in productivity, Concrete and well-directed
activities connected with improvements in pro-
ductivity began with the establishment of the
National Productivity Council in 1958. Apart
from the NPC at the apex, near about 30 local
Productivity Councils have also been set up at
all important industrial centres. That NPC
activities have made significant contribution
in raising productivity and improving the effi-
ciency of the industrial units is evident from
the fact that Industry and labour are taking
active interest in the activities of NPC and
LPCs. The services of the Councils at the
local level and at the apex are now in consider-
able demand. Over a period of time, the
NPC has expanded its activities, and now covers
inrer alia training programmes, productivity
survey, fuel efliciency service, agricultural
productivity, and productivity research. The
expertise developed by NPC has now been
well-recognised in the international field and
NPC is assisting other countries in their
productivity effort.

Productivity Gap

The small enterprises have an important
role in the developing countries. The need
for a larger diffusion of industrial enterprises
over all the regions, the compuisions of finding
employment to a growing population, and the
general scarcity of captial resources all point
to the desirability of laying a greater emphasis
on promoting a viable and technologically
competent small-scale sector. At the same
time, in order to ensure that such small units
are economically efficient, considerable impor-
tance would need to be attached to their pro-
ductivity, In the context of the situation that
prevails in the developing countries, it is neces-
sary that particular effort should be made to
deal with the problems of productivityin the
small-scale sector.  On the data presently avail-
able, there is a great deal of difference in
productivity between large enterprises and
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small ones. According to the Annual Survey
of Industries 1964, the value added by manu-
facture per unit of employment which may be
taken to serve as a rough measure of producti-
vity, worked out to Rs. 2510 In the small-scale,
Rs. 3460 in the medium, and Rs. 4870 in the
large-scale sector. This underlines the produc-
Livity gap between large and small enterprises
which we must try to close as far as possible.
Of course, comparisons between small and large
enterprises are not always fair to the former,
since the economy of scale, mode of operation
and resources available for both in terms of
money and men are widely different. However,
since small enterprises may have an increasingly
important role to play ina country like India,
considerable attention needs to be paid to the
problems of raising productivity through the
modernisation and rationlisation programmes,
and adoption of better management techniques.

Worth Emulating

Japan is one country where a much closer
mtegration between small-scale and large-scale
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industries has been brought about with con-
siderable beneficial effect on her economic
development. The trend in Japar. has been
to encourage the small-scale enerprises to
develop a spirit of self-reliance through techno-
logical improvements and modernisation of
production methods so as to enable the small
units to compete on equal terms with large
industries. There is a good deal to be learnt
by a detailed study of the measures adopted in
Japan to bring up a closely integrated and viable
small-scale industry, competitive ard modern,
without sacrifice to the large economic interests
and efficiency. The achievement of Japan in
the field of productivity has been unique and
is worth emulating.

In our present stage of development, we
need a number of well-tailored productivity
indices which would throw distinet light on
progressive changes over time in the efficient
utilisation of labour, capital and raw material.
—Excerpts from the Inaugural Address to the
APO Training Programme on Measwrement of
Productivity, held at New Pelhi in January, 1970

QUADRUPLE

in West Germany, and 47 kg. in Brazil.

damage.

INDIA’S STEEL DEMAND MAY

India’s steel demand is likely to reach 25 million tons of ingots in 10 years from
now, according to Dr. W, Bading, Chief Superintendent of the Rourkela Steel Plan:. He
says that the per capita consumption in India at present is only 12 kg.. while it is 674 kg.
Since the latter is undergoing a transformation
process from an agricultural to an industrial economy like India, he argues that India
should achieve the same per capita consumption as Brazil, which would necessitate
quadrupling the present production of 6.5 million to 25 miillion tons of ingot steel,

The Rourkela Steel Plant in 1969-70 will
profit. According to the plant authorities, this is due mainly to about 10 major s-rikes
and labour unrest which affected production during the last year.
coke ovens, hlast furnaces, and rolling mills had repeatedly to be shut down to avoid

Two leading German steel experts, who recently visited Rourkela as members of the
Abs-delegation, described the steel plant as most modern in both layout and equiprnent.
They felt that, with marginal expenditure, the production at Rourkela could be increased
from the present 1.2 million to about 3 million tons of ingot steel per year.
low development investment could boost the production to 5 to 6 million tons without
addition to the present labour force of about 31,000,

IN 10 YEARS

most probably show only a marginal

Important units like

Relatively




Major Factors Affecting
Productivity In Israel

By

Israel Meidan

Director” Israel Institute of Productivity

Industry in Israel is relatively new, and management has had little time to

gain experience, Despite this, a tremendous progress has been made in the field
of productivity there, and, in this paper,the Director of the Institute of Productivity
sets out the major factors affecting productivity. *In the fast ten to twelve
years,” he says, “‘we have seen an annual average increase in output per worker
of some five to six per cent. Today, following a period of recession, indicators
show an increase of close on 12 per cent per worker—a considerable perfor-
mance.” Mr Meidan is confident that the present-day trends in his country’s
economy point out to a slow but steady move in the right direction, and
remarks: “We are forced, to a considerable extent, to adopt original approaches

and solutions.

And, in formulating, testing, and implementing solutions, we

are working on a long-range time schedule.”

ISRAEL’S approach to efficiency has run

parallel to that of every other developing
nation. With the establishment of the State,
the whole matter was put aside: the major
problems were the acquisition of capital, the
integration of immigrants, and the develop-
ment of production, Here and there, some
attempts at rationalisation and efficiency were
made, but they were isolated instances, and
passed almost unfelt. The ‘cost plus’ concept
on which the economy was operated did little
to intensify the drive for efficiency.

A glimmering of the idea dawned in 1952
when attempts were made to move from a
system of price controls and a policy of frozen
wages to some sort of free economy. The
concept of productivity and efficiency was
strongly tied to labour output. It was assumed,
somewhat naively, that, once we succeeded in
raising labour productivity, all our economic

problemis would be solved. Most of the mana-
gerial effort was in the direction of more
efficient methods of execution, while little
aftention was given to planning. The major
thrust was directed towards the measurement
of labour output, and the introduction of
incentive pay systems. The overall results of
these efforts brought about the concept of
tying wages to productivity: organisational
patterns and production processes were hardly
changed.

“Total System’ Approach

This phase, however, made people realise
that introducing incentive pay systems did not
in itself solve economic and managerial
problems. The importance of efficient mana-
geria] practices was gradually recognised.
Disciplines, such as Production Planning and
Control and Method Improvement and Labour
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Payout, were introduced into industry. We
saw a slow evolution of middle management,
while special training schemes were devised
for foremen, technical staff, and functional
managers. This activity led, in turn, to the
development and application of more sophis-
ticated management techniques, such as the
use of Operations Research and Value
Engineering.

At the outset of the sixties, we began to
see the connection between management
strategy and the rational use of rescurces,
between initiative in  innovation, product
policy and marketing and its effect on produc-
tivity. Here we witnessed the emergence of
the ‘total system’ approach to productivity,
takinginto consideration all the factors—both
external and internal—affecting enterprises.
Changing economic conditions during the
1965-66 recession strengthened this develop-
ment. In my opinion, this approach has to be
spread even wider. We have to change our
overall strategy in order to utilise our resourcges
more fully. This process will take time; but
the trend has been established, and we can
already see some encouraging results,

The major factors affecting productivity in
Israel are :
(a) management, and decision-making processes,
(h) technolog cal knowledge and application,
(c} size of plants and utilisation of capacity,
(d) marketing and distribution,
(e) product policy and quality control,
() methods of production,
(g) levels of operative and supervisory skills,
(h) quality of administration, services and physical
infrastructure,
(i) industrial relations,

Management has been placed at the top of
the list as the most Important: all the others
are affected by it. This is not to belittle the
level of managerial skill in Israel; however, it
leaves much to be desired, It isa difficult
problem. Industry in Israel is relatively new,
and management has had comparatively little
time to gain experience, In addition, the rapid
developments which have taken place through-
out the world demand constant study. Some

FACTORS AFFECTING PRODUCTIVITY IN ISRAEL

managers, when catapulted into positions
demanding knowledge and experience, have
done well. But others, in spite of considerable
technical knowledge, lack any conception of
logistics. If it were possible to train managers
through schools alone, we could quickly solve
the problem. However, while there is certainly
room for formal theoretical training, the art of
management can only be learned by a combi-
nation of theory and practice. We must
expand management training, and educate new
generations of mmanagers through 1he univer-
sities; but subsequent experience is also needed,
and that takes time.

Technological Knowledge

Managers are conditioned by their social
and economic environment. The overall
development policy for Israel has, however,
not been primarily concerned with productivity.
Managers discovered that pressurg to obtain
a subsidy or a change in economic policy
often brought better results than those to be
achieved by the long struggle to improve
plants from within. Then there was the empha-
sis on getting things done, regardless of cost,
It is difficult to come along 15 or 20 years
later and tell managers that they :must now
mend their ways and turn their eyes on
internal plant efficiency. QOne may conclude
from this that, in addition to «eveloping
management training, we must alsc examine
every Government policy decision to see what
are likely to be its effects on manageraent, and
the direction in which management will develop
as a consequence of it.

The extent of scientific knowledge on our
academic campuses is considerable, Scientists
already at work, plus those still being trained
in our institutes of higher learning, are capable
of solving many problems. The real trouble
is that we still fall to involve the scientist in
the economic structure of our socisty. We
perpetuate a framework of production based
on a concept of manual labour. We do not
yet take sufficiently into consideration the
increase in productivity and output which can
be achieved through a more scientific approach,
Hence we must base our economic structure
far more on skilled engineering and technical
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staff. This is not an easy matter, and presup-
poses Government initiative in encouraging
scientists and other professionals to interest
themselves in the problems of productive
enterprises and service institutions,

Marketing

The more one produces of a given commo-
dity, the more one is likely to achieve maximum
utilisation of the productive potential. Israel
is limited by the fact that the local market
caters to a population of only 2.3 million.
Basing industries on the chance of their
exporting a substantial part of their production
is a riskyv business. In addition, there are many
instances where several small factories produce
the same commodity. A check on one branch
of manufacturing in 1964 revealed that all
six factories producing the same tvpe of goods
were utilising only between 20 and 25 per cent
of their capacity. Tn 1963, Prof. Harold Martin
of the Ranssler Institute in the USA visited
Israel, and carried out research on the utilisa-
tion of productive capacity in 13 of our
industrial enterprises. His findings reveuled
that the average exploitation of potential was
only some 37 per cent of the optimum in these
factories, all of which were working only one
shift. Such wastage is a structural failing. 1 do
not believe in the use of administrative controls
to solve this problem; but I consider it essential
to permit the laws of economics to work in
their own way in bringing about the optimal
use of the means of production.

The connection between marketing and
production should, in fact, be clear. However,
In practice, it is seldom that one sces a recog-
nition among Israelis of the mutual dependence
of these factors. We are still far from realising
that marketing should serve as a means of
rationalising production, and that production
itsell must be sufficiently flexible to meet the
demands of the market. Improvements in
marketing cannot be effected overnight. The
whole subject is one in which there is a need
for training, guidance, and the development
of marketing organisations and market research.

It is a common mistake to suppose that
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quality control implies that the product should
be of an incomparably superior standard.
Quality exacts a price: there are occasions
when an improvement in quality becomes un-
profitable and even beyond the functional
purpose which the product seeks to fulfill.
There are markets both for the Ford and the
Cadillac. The problem here is to achieve that
level of quality which is suited to the market
for which the product is intended, while, at the
same time, ensuring that this level can be
achieved rationally. Much of Israel’s goods and
services are of a satisfactory quality. What is
questionable s the price paid to achieve this.
In one factory, we found 80 per cent of rejects
as a result of the final inspection. These goods
were subsequently returned to the production
ling for repair. Had the same factory operated
a system of quality control beginning from the
receipt of the ruw material and contnued
through all stages of manufacture, it could
have doubled its output. Incidently, there has
been considerable effort invested in Israel
recently in introducing new techniques of
quality control, While we are still far from
having reached a satisfactory standard, the
results show that increases in output and
productivity, and our consequent ability to
compete in overseas markets, are far greater
than one might have expected. Here, too,
there is room to harness scientific and research
institutes to the service of the economy, to
provide increased training for engineers and
technicians in control methods, and for the
Government to adopt a policy which will make
it worthwhile for the manufacturer to institute
proper quality contro! procedures.

Systems Improvement

In the last few vyears, there has been a
worldwide revolution in the harnessing of
quantitative mathematical disciplines to the
needs of production and its planning, It is
possible to deterinine the optimal production
policy, testing alternatives by the use of techni-
ques, such as operations rescarch or value
enginecring. In Israel, even simple techniques
of conventional industrial engineering are not
widespread. Some factories have introduced
gxtremely sophisticated meodels to aid in
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production planning. In others, little use is
made of planning and control of the processes
of production. Attempts so far have shown
that the introduction of correct planning
systems is likely to produce results which,
compared to the investment itself, will yield
far greater returns than otherwise in raising
the level of operations. Experiments have been
carried outin the use of linear programming
maodels for production planning in a number of
kibbutzim; increased output and considerable
profit margins have resulted. Even if we did
not use the most sophisticated systems, but
applied quite ordinary methods familiar to our
engineers and professionals, we would still
gain the enormous profits which are merely
waiting to be achieved.

If what we are after is a rationalization of
production and an increase in output, then
we must expend considerable effort in  persuad-
ing manufacturers to note the value of produc-
tion planning by qualified professionals. We
must refute the attitude that claims that added
professional manpower for these functions is
an unjustifiable burden on an enterprise. We
will also have to sce that management is trained
to appreciate planning techuiques, the organi-
zation cf planning and the benefits which they
can reap from them. Incidently, a similar
problem exists with the determination of pelicy,
Planning of economic development is generally
in the hands of economists who do not coord:-
nate their work sufficiently with engineers and
behavicural scientists. A greater use of inter-
disciplinary teams at this leve! would improve
decision-making process.

There is neced for vocational training for
labour. Whatever has already been achieved
in Israel in this direction is very creditable:
our investment in training has been relatively
large. However, we have no industrial tradi-
tions and must continue to expand our training
schemes, But we still Jack several things. Most
of the training is left to the Government and
the school system; little has been done in the
factories themselves. Vocational and technical
training schools can teach the elements of a
subject; but further study of how to carry
out a job with the maximum efficiency can
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only be had in the plant itself. A second
omission is our failure to appreciate the role
of the managers of works and services in
ensuring the correct level and quality of train-
ing. Without considerable training of foremen
in this direction, we shall not be able to infuse
dynamism and professional know-how into
our training teams, A third failing is that we
have not developed sufficient flexibility in
transferring workers from one occupation to
another. We are an economy which must rely
on the most advantageous use of our human
resources. We talk a great deal about the
mobility of labour, but, in fact, we have done
little to provide opportunities for job retraining.
There is doubt that an advisory service would
raise the professional level and mobility of our
labour force. This advice should be available
in both schools and factories.

Service Infrastructure

For some reason, raising productivity in
Israel was always regarded as a function of the
industrial complex (which is, of course, compe-
titive} to ensure bigger exports and hence an
improvement in our trade balance. Too many
of usignore the connection between the quality
and efficiency of the service infrastructure and
those of the producer. Rising costs and ineffi-
ciency in the substructure constitute & burden
on industrial enterprises, which cannot be
ignored. Transport and haulage services, the
supply of information needed for determining
plant policies, means of communication, and
methods of financing and banking, must all be
as efficient as the productive enterprises them-
selves. Here, too, greater efficiency does not
necessarily depend on cutting down on
manpower. Of course, there is no point in
continuing to employ surplus hands, From the
point of view of morale, the labour force in
the service industries should be well-halanced
and not top-heavy. But the danger stems from
another source. The trouble with such efforts
is that they are liable to lead one astray, and
induce a mistaken feeling that, once surplus
workers are laid off, the problem has been
solved. In fact, improving efficiency in the ser-
vices means taking steps similar to those effected
elsewhere : Improving management cdecision-
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making, planning execution and supervision,
and the judicious use of all the advanced
organizational techmiques. It is, however,
difficult to measure some of these improve-
ments, and they must be studied in depth. It
is precisely this sector of our economy that
needs professionals well-equipped with all the
latest technical devices, including computers.
Because of the diverse nature of the different
branches of the economy involved, it is
impossible to lay down a uniform solution to
the whole problem. Surveys and research are
needed for virtually every one of the compo-
nents, in order to arrive at the best methods
to be adopted in each individual case.

Industrial Relations & Labour Qutput

There are shortcomings here which must
be remedied. Full employment over the last
few years, on the one hand, and the network of
labour relations built up by collective labour
agreements, on the other hand, have led toa
slackening of work ethics among certain sections
of our labour force. At the same time, nothing
could be more unfair than to discuss this
subject in generalities. The picture is far from
identical in all areas. Conditions in cach
factory affect work discipline and output per
head.” Shortcomings in the intricate web of
institutional relationships must be repaired:
nevertheless, morale and productivity are for
the most part determined within each enterprise.
They are frequently the consequence of mana-
gement and employment policies. Research on
absenteeism—an indicator of work morale—
shows a correlation between the size of the
enterprise, the existence of sound employment
policies, encouragement of worker identification
with the enterprise, on the one hand, and the
level of absenteeism on the other. Similar
correlations exist between the extent of responsi-
bility and trust and absenteeism, and between
absenteeism and the means of communication.
Findings of this nature reinforce the conclusion
that management and leadership determine
employee morale and attitudes to work.

A great deal of attention has been paid
recently to work norms. They have even played
a part in determining Government policies.
Israel’s labour force varies in size between
eight hundred and nine hundred thousand
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persons. Of these, some 650,000 are wage-
earners. If we subtract from this number all
those found in the agricultural collectives
(kibbutzim and moshavim), we arrive at a number
which is somewhat less than half a
million. Of these, only some 200,000 are
employed in those areas where it is possible to
measure productivity. About 85,000 are today
employed on a basis of norms, or-—more
correctly—on a system of payment which links
wages to output. These are for the most part
in manufacturing, although some are also
employed in service industries and agriculture.
Of these 85,000, only 45,000 are employed on
norms which professionals term sobjective’ ;
the remainder work on fixed output contracts
determined by agreement, without any pretence
of objective assessment. A check by the Israel
Institute of Productivity of the norms
system in use showed that its introduction
had led to an increase in productivity of up
to 60 per cent per head. In my opinion,
this increase is largely a by-product. In every
casc where the system had been introduced,
management had to undertake work study,
method and plaaning improvements, and the
introduction of inspection and supervision.
Premiums paid to employees, as a result of
productivity above the objective norms average
some 20-25 per cent of their wages. This shows
that the introducton of objective norms forces
managements to adopt a more rational
attitude. However, the determining of norms
entails a string of problems, It creates opposi-
tion te any change; it demands constant
maintenance to ensure that there isno falling
off, and 1t becomes increasingly important as
machinery becomes more advanced, Norms
also create weighty social problems. Since the
system cannot be applied universally, it creates
pressures to equalise wages which are not
always easily withstood. Nevertheless, with all
these limitations, over the nextfew years its
advantages will outweigh its disadvantages.
There will be room for its wider application,
on condition that it is based on previous
research and with an eye always on the
accompanying dangers. But we cannot regard
the extension of norms as a substitute for a
direct attack on the basic problems of organi-
zation and management.
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The Philippines, where traditionali

sm exercised a mighty force untj

| recently,

has made impressive breakthroughs in agriculture, especially in the growing of

tice. The country is now on the take-off stage of

its industrialisation, and s

making vigorous efforts to blaze new trails in the economic field. The author,
who deals briefly with Productivity and the Productivity Movement in his

country, says rather optimistically that *the ‘seventies

are certain to be the most

exciting so far in Philippines’ development efforts. The challenges are as inte-
resting as they are great. The people must face them with courage and confi-
dence if they have to find their destiny to greater progress and achievements.”

HAT is Productivity? There are many de-
finitions, but they all mean the same 1thing
—getting the maximum output with the mini-
mum input, or turning out the most goods and
services with the minimum of investment. Dr.
Ichiro Nakayama, Emeritus Professor, Hitotsu-
bashi University. defines productivity as <the
principle of realising a maximum effect with o
minimum cost. Or, expressed in the simplest of
terms, productivity is producing more and more
from less and less. for more and more people.™

As a general rule, productivity is enhanced
first, through technical manpower programmes
which help make cvery worker produce more
for a given time; and, second, through the em-
ployment of the machine which multiplies the
quantity of goods and scrvices that can be pro-
duced in a given period. Productivity, in turn,
makes it possible, for the averagze workcr to
earn much more than he would if the producti-
vity of his industry be poor. Thus, in the olden
days, when men laboured without the benefit of

the machine or the latest technical know-how,
his daily wage was hardly sufficicnt to provide
him with the basic necessities of lifa.

APO’s Aim

The Asian Productivity Organisation was
launched precisely at the beginning of the last
decade to assist in raising the ievel of produc-
Livity in Asia. Asians were virtually condenined
to a marginal standard of living. It was beljeved
that if the Asian countries could get together
and exchange productivity knowledge and in-
formation, and avail of the latest technical
know-how from the advanced countries, they
would be in a betler positicn to accelerate
their cconomic development and raisc their
standards of living. It is for this reasoa that
APG is now invoived in a long-range infor-
mation and public relations programme design-
ed to effect greater and more efficient
dissemination of knowledge among the
member-countries,
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Tt is a truism that Asians, many of whom
have gained political sovereignty ouly during
the post-war period, have been living in a de-
plorable state because their colonial past has
deprived them of their ability to shape their
own economic destiny, and, perhaps, because
they lack the means with which to improve
their living standards. In a large measure, their
poverty is due more to the lack of knowledge
of modern production techniques and pecuni-
ary impoverishment than to anything else.

Antiguated Methods

Even today, in many places in Asia, one can
still see antiquated methods being used in pro-
duction—methods similar to the ones employed
centuries ago. Beasts of burden, for example,
are still being used to pull the plough in tilling
the fields. As a result the farm yield falls short
of the desited goals, This fact aggravates the
situation. For, while the production of food
remains stagnant, population, on the other
hand, continues to mount from year to year,
causing hunger and misery where there should
be none.

The output of handicrafts has also been
very meagre due to the obsolete equipment
used, and the work techniques employed in
production. Because the small output gives
scanty return for the labour employed in turn-
ing out any given item, the people in many
places barely earn enough to keep their body
and soul together.

The APO sincerely believes that this situa-
tion, which is causing untold hardships, and
even tragedy, to many Asians, can be corrected
and that Asians deserve a much better deal
than what they have been getting so far. In
fact, if one delves deeper into history, he will
discover that mainland China was already en-
joying much greater prosperity, and a much
higher degree of civilisation, when Europe and
America were stifl in wilderness. What China
could do centuries ago, 1 believe, could still be
duplicated, provided Asians adopt modern tech-
niques that would yield more abundant
results in terms of goods and services and bring
exuberance and meaning to life itself.
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Even the Philippines, where traditionalism
exercises a mighty force that has yet to be over-
come, has never been immune to this problem
which infects people in many other developing
countries. Her social, political, and c¢conomic
thinking and practices are still being domi-
nated by her colonial experience in the past.
Getting rid of this experience poses much diffi-
culty which the country is overcoming. Without
fear of contradiction, it may be stated that only
after the last war were the Filipinos able to
cast away the anchors that tied them with the
past, and to blaze new trails in the economic
fields, Economic programming, for instance, and
implementation of the projects approved and
adopted are now being synchronized and pushed
through relentlessly and systematically to
provide greater benefits to her people.

Through the Productivity and Development
Center (PDC) and the Information Unit in
Manila, APO is working in close collaboration
with the Philippine Government in enhancing
economic prosperity in the country through
greater productivity, and the production of
goods that can boast of quality and reliability.

The Qutlook

There seems to be general agreemeat that
the next four years, and, in fact, the present
decade will witness substantial and meaningful
gains in the Philippines” economy. The re~clec-
tion of President Marcos, who will nolonger play
politics since he is not likely to run again fora
re-clection, should usherin a new era devoted
largely to the full development of the nation’s
resources and potential. All indications are for
a wiser and more judicious use of the available
resources. First, the administration will be tight-
ening on the utilisation of both her currency
and foreign exchange resources. The kind of
controls now being imposed may contribute to
the channelling of resources to the more pro-
ductive sectors.

Good management of resources also requi-
res the establishment of a favourable climate
under which business can flourish, and the eco-
nomy can advance on a sustained and long-
range basis. Philippines has, therefore, to over-
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haul also basic national policies to draw out
more of the hoarded native capital, and to at-
tract more of the risk foreign capital to aug-
ment her limited available resources. Even as
she adopts temporary negative policies to con-
serve peso and dollar resources, she should take
positive steps that may stimulate private enter-
prise and boost productivity.

No Reason to Despair

Philippines has made impressive breakthro-
ughs in agriculture, especially in the growing of
rice. Her performance in infrastructure im-
provement has been phenomenal. And, for all
practical purposes, the country is now on the
take-off stage of its industrialization programme.
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There is no reason to despair. On the con-
trary, there Is every reason to be optimistic that
the country can surmount the problems ahead
and that it can sustain growth.

The ’seventies are certain to be the most ex-
citing so far in Philippines’ development efforts.
The challenges are as interesting as they are
great. The people must face them with courage
and confidence if they have to find their destiny
to greater progress and achievements.

Because APO objectives parallel closely with
the policies of the administration, President
Marcos readily accepted PDC's request to
serve as one of the patrons in the celebration of
the Asian Productivity Year which started in
January.

from M $79 million to M $157 million;
M $735 million.

only slightly.

view of the British puli-out and the May riots.

all races™.

about M $603 miliion more than in 1968.

STRENGTH OF MALAYSIAN
ECONOMY

The biggest item of expenditure in Malaysia is still education at M $542 million. Education
canstitutes 271 per cent and debt servicing 13 per cent of the Budget for 1970. Wages of Govern-
ment servents have gone up to M 8735 million and are sxpected to go up further by about M $100
million when the salary increases recommended by the Suffian Commissicn are implemented.

The strength of the Malaysian economy is indicated by the increases in expenditure for the
last decade from ~960 to 1970. They are: Defence from M $180 miilion to M $380 millicn; education,
M $174 million to M $477 million: rural develepment from M $19 mitlion to M 8§27 million: health
and personal

During this period the prices have remained rather steady, with the cost of living going up
Unemployment is still not a problem, but the educated vouth seeking jobs in urban
areas could create a social and political problem. The Government is concerned with this and the
waork permits scheme is expected to solve this in some way.

The Gavernment *‘accepts with regret’” the need to increase defence and security expenses in
It has also tried to cut expenditure in other sectors
like social services, natural resources, commerce and communications.
for economic development to provide ‘“wider and egjuitable distribution among ail peoples of

Tun Abdul Razak, Director of Operations, said that in 1970 Malaysia can expect even greater
ecocnomic achievements than in 1963 when the foreign exchange reserves reached M $1886 million,

emoluments from M $236 miltion to

The savings are 1o be used




Rise and Growth of Japanese
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The one and the only key to the success of the Japanese economy, not
favoured with resources in capital, has been the all-out Productivity Movement

throughout the country in the last 15 years.

The author, who is the Managing

Director and Secretary-General of the Japan Productivity Center, which is tha
largest productivity body in the world, deals here with the characteristics of ths
Japanese Productivity Movement, and points out that the marveilous progress
which Japan has been able to achieve is due to the fact that both government
and civic circle and labour and management similarly understand the importance
of higher productivity, and are engaged in the movement as a national drive.

T is a privilege for me to write, at the request
of the National Productivity Council of
India, on the history of the productivity move-
ment in Japan, and what we are going to develop
in the future. This, I hope, will be found
helpful in promoting the productivity movement
in India as well as in Asia,

The year 1970 is the fifteenth anniversary
of the Japan Productivity Center. and coin-
cides with the Asian Productivity Year. Taking
this opportunity, I think it significant to reflect
on the achievement we have made, and to consi-
der about the future direction of the movement.

During these 15 years, the Japanese economy
has made a considerable progress. Japan is
now ranked third in terms of GNP, next to
the U.S.A. and the U.S8.5.R. In particular,
she 1s ranked first in manufacturing and export
of ship-building, second in automobile manu-
facturing, and third in steel production. In
terms of the annual growth rate of economy,
Japan has marked more than 109 successively

for the past decade, which is more than twice
those of the U.S.A. and other zdvanced
countries.

No Special Secret

There is no special secret for such marvel-
lous progress of Japanese economy which is
not favoured with resources and capital. The
one and only key to success is the all-out pro-
ductivity movement throughout the country.
Much is due to the fact that both government
and civic circle and labour and management
similarly understand the importance of higher
productivity, and are engaged in the movement
as a national drive. The achievement in Japan
of such higher level of productivity will, I
believe, lead to the confidence of the Asian
people in a prosperous future.

The Productivity movement in Japan was
launched in 1955 when she began to seek a
self-sustaining economy after the rpost-war
period of rehabilitation. At that time the
moderaisation of business administration and
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{abour-management relations and improve-
ment of industrial structure were our main
concern. We promoted the international
exchange of ideas and techniques, and the
¢ducation of the industrial people of every
strata, ‘The scope of exchange and education
was such as had never been seen before. lts
effects were also marvellously great,

The high economic growth rate was a new
experience to Japan. Industrial and employment
structure were changed, internationalisation of
economy was promoted, and innovation occur-
red, both in the production method and distri-
bution, through automation and higher
utilisation of transportation machineries.
Unemployment as a result of automation,
which was feared by labour unions, at the
coemmencement of the productivity movement,
was found groundless. The labeur shortage of
today was not foreseen then, This fact should
attract the attention of Asian mnations, now cn
the road to development.

Use of Computer

Very recently, the use of computer has been
highlighted, opening a new era for productivity,
The high economic growth has, however, given
rise to not a small friction. The rise of com-
modity price, etc., have now been threatening
human life, Qur spiritual life is also very much
disturbed. Tt is a contradiction that while
Japanese economy has achieved higher produc-
tivity and high economic growth, it is plagued
with problems of human beings.

Higher productivity shouid be for the bene-
fit of the man. The productivity movement
should not be separable from the expansion of
freedom and equality in man, and promotion
of closer collaboration, [t will lose its ground
vastly if it does not aim at the realisation of
justice and challenge to proverty. Being aware
of it, onz must have a firm belief in human
progress, and a determined attitude to challenge
a change in relation to the productivity move-
ment. Inthis sense, the scope of the problems
which the movement should tackle with will
be extended in width and depth.
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JPC’s Goal

At the beginning of 1970, which is the Asian
Productivity Year, we set the following
objectives:

1. To promote the rule of equality and
consultation practice between labour and man-
agement not only at company level, but also at
industrial and national levels, and to establish
modern labour-management relations, com-
mensurate with technological innovation.

2. Toestablish an organization and admini-
stration system In an enterprise, equal to the
so-called information society.

3. Tointroduce new management techni-
ques from abroad and to adapt them to the
social and econemic environment of Japan, and
further to disseminate information for the mod-
ernization of management,

4, To make small businesses play a proper
role in the scene of national economy, to
remove backwardness in distribution structure;
and so achieve fair competition, removing the
demerits of monopoly,

5. To give a new role to the productivity
movement in Japan which has achieved a lot
in technical exchange with advanced countries,
and work for the welfire of mankind, hand in
hand with the developing countries especially
of Asia.

Productivity Congress

Now I like to refer to the JPC program-
mes for 1970 ia relation to the Japan
Productivity Year (JPY). As mentioned earlier,
this year is the 15th anniversary of the JPC.
The proposed Asian Produectivity Congress will
be held in Tokyo from August 18 to 22, and it
will be attended by representatives of govern-
ment, industry, labour unions and academic
circles in the APO member-countries. The Con-
gress will discuss about the role of productivity
in economic growth, and the role of the respec-
tive bodies for the promotion of productivity.
Among other programmes are the dispatch
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of six Japanese top management teams to some
APO member-countries, receiving study
teams and trainees from Asian countries, co-
operation with those countries in relation to the
exchange of publications, audio-visual and other
reference materials, etc. Domestically, again
we will hold an assembly of those who partici-
pated in our team-sending programme which
will exceed 10,000 this year. National debate
meetings of labour unionists, and of young
workers, have also been planned. In comme-
moration of JPC’s 15th anniversary, there will
be prize contest for a Productivity Song,
Slogan and Symbol.

Apart from the programmes for JPY, the
following programmes are also scheduled for
1970:

(1) Management Development program-
mes: 20 long-term courses, and some 300 short-
term seminars, with 25,000 participants
expected.

(2) Labour Education: 300 courses, with
20,000 participants expected.

(3) Consultation in about
businesses.

{4y Dispatch of Study Teams: 28 teams to
the U.S.A., 16 to Europe, and 4 to South-East
Asia (besides APO programmes) and one to
the U.S.S.R., and receiving of about 10 study
teams from abroad.

(5) Research and Study on (a) how to
strengthen managerial capability, (b) develop-
ment of integrated accounting information
system, (¢} productivity statistics, and (d) value-
added productivity.

(6) Publication of about 35 books and
weekly newspaper (50,000 copies circulation).

(7) Audio-Visual Activity: production of
slide, film, and VTR, and reproduction and
sale of recorded tape, etc.

130 small

Largest Productivity Body

To promote the productivity movement in
Japan, therc are 8 regional centers and 14 pre-
fectoral councils throughout the country, besides
the Japan Productivity Center. The number of
employees of JPC is about 300, and its annual

JAPANESE PRODUCTIVITY MOVEMENT

budget is 1,600,000,000 Yens (US $ 4,00,000).
1f those of the regional productivity centers
and prefectural councils are all included, the
number of employees will be more than 500
and the annual budget 2,100,000,000 Yens
(US § 6,000,000), being the largest productivity
body in the world.

_In concluding this article, I like to summa-
rise the characteristics of the Japanese pro-
ductivity movement as follows:

1. A great many study teams were dis-
patched to overseas countries to study cases
of increased productivity. (The rnumber of
participants is expected to exceed 10,000 by
October 1970.)

2. With the successful cooperation of
labour and management, the productivity
movement was promoted as a national drive.

3. Special emphasis has been laid on
management and labour education, with a view
te modernise labour-management relations, and
to innovate business administration.

4. The movement was developed as a
voluntary private drive, with powerful leadership
of top-level managers and labour union officials,
while government subsidised a part of it.

A Wonder

It is not only a surprise to foreign countries,
but also a wonder to the Japanese people them-
selves that the Japanese economy has achieved
arapid and smooth progress such as this, des-
pite the fact that she had not a small obstacle
to be solved. While overseas economists have
given comments on our rapid progress from
various points of view, my view isas stated
above.

As the Indian Prime Minister, Mrs, Indira
Gandhi, said recently, a great gap between
countries in terms of technology and weaith
would pose a tension in the world to come. She
called upon the people of the world to strive
together for technical progress and economic
prosperity, and we, Japanese, feel that we should
share our prosperity with the Asian people.

I believe that we, Japanecse, should at least
be a bridge between the developed and the
developing countries for the cause of world
peace and human happiness.



Production Planning & Control In
Rourkela Steel Plant
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in recent years, a number of industries, including steel, have well recogni-

s.d the importance of a Production Planning and Control system.
who describes here the working of the system in the
points out that “the increased complexities and huge
necessary fo have better customer-services,
so that a better image can be projected. The
and control system can be measured
lume produced or, in other words, the

equipment and investment,

effectiveness of a production planning
by comparing periodically the rupee vo
invested in the business.

sales realisation with the capital

The author,
Rourkela Steel Plant,
investment, make it
maximum utilisation of the

A number of new

technigques have been developed in recent years which may be used intelligently

to exercise an effective production planning and controt function.
have a computer

Rourkela Steel Plant proposes 10

The
for production planning and

scheduling work, as at the expansion stage it will be a most difficult task to

do the job manually.

THERE are various parameters which may
affect planning in a steel plant. Having a
separate organization for production planning
and control in a steel plant, the goals of
management can be beteer realised, as there
is always a conflict between the requests of the
sales staff and the production managément
who would like to have long runs without
much disturbance. There is always a lack of
clear criteria that can be applied to clarify the
inevitable Sales/Production conflicts. It is
necessary, therefore, to develop such un-
ambiguous criteria and realistic systems for
providing information, so that a correct de-
cision can be taken, The profitability angle
should be the criterion for solving such
conflicts.

The complexitics of the planning of the flat

product mills in an_integrated stecl plant have
been well recognized in most of the steel plants
in the world. The Rourkela Steel Plant is
mainly producing flat steel products, viz.,
plates, hot rolled sheets, cold rolled sheets, hot
dip and electrolytic tin  plates, galvanised
sheets and electrical steel sheets. Rourkela
has also a Pipe plant, producing large diameter
ER.W. pipes. The flow chart is shown in
Fig. 1. Every flat product mill has to follow a
certain pattern of rolling schedule which is
necessary from the point of the quality of
products, economics, and equipment life. The
various qualities of steel for feeding in the
various mills need different treatments. The
Jead time may vary from mill to mill. To take
care of all these aspects, itis necessary to
have a centralised Production Planning and
Control Department which will look into the
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interest of all the mills from  the organizational
point of view as a whole, and supply steel of
the right quality and quantity in the right time
to the various mills, and maintain the optimum
inventory level for the smooth functioning of
the production units.

From the initial period of steel indusiries,
planning and scheduling systems have existed
in one form or another. The planning used
to be done by giving a handful of operation
details by the people working under the Mill
Superintendents.  Due importance was not
given for the amount of pre-planning which
was necessary and the working schedules were
mostly based on intuition. Elaborate planning
wa$ not being done. In the modern days,
particularly in the integrated steel plants, the
activities are much more complex, the dimen-
sions of the problems are of much higher
magnitudes, and the equipments are much more
costly. In view of this, for the efficient utilisa-
tion of the investment, it ts very necessary to
have a production planning and control system
on a very sound footing. Also to have a
better customer relation and to project a better
image as a public sector organization, it is
essential to supply the material to the custo-
mers in right time, particularly for carrying
out projects of national importance.

Planning & Scheduling

The Planning and scheduling activities are
done in stages identified in terms of time scale,
market forecast, and the delivery requirement
of the order. This is done on five-yearly,
annual, quarterly, monthly, weekly, and
finally datly basis. The degree of detailed
working of each planning varies with the
variation of time, and increases from five-
yearly basis to gradually daily basis when
the final execution of the orders is being done.

Long-term  Planning : The production
pattern for the various mills in the product
categorywise is worked out on a five-yearly
basis, which is again broken down into yearly
basis, indicating further details. These five-
yearly and annual production plans are worked
out taking into account the plant’s capacitics,
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limitations, and cquipment  availabilities,
major shut-downs such as relining of blast
furnace, the sales forecast, and the future
expansion programme. In order to make this
plan realistic, it is essentiul to have a detailed
market study to evaluate realistic forecast,
both in the internal as well as in the export
market demand. These five-yearly and annual
plans are done on the basis of long-term
organisational goal; and so it is very essential
to prepate such planning, taking into account
the management’s policies, and also the new
needs of the various developing industries.

Sales forecast plays a vital role in preparing
the base for such long-term plans. When the
sales forecast indicates that there is an increas-
ing trend of demand for a certain category of
product, it has to be analysed whether we shall
be able to meet this increasing irend of demand
in the future, and, if necessary, suggest to
management to create extra facilities for
taking care of such needs. For example, when
the steel plant was built, the fucilities re-
quired for the production of killed quality
steel were not envisaged. But, with the in-
creasing complexity of the country’s industria-
lisation, the demand for killed quality steel is
increasing. Hence it has become essential to
acquire certain additional fucilities on a long-
term basis—so-called balancing facilities—in
order to effectively cater to the demands of
the market, so that the imports of such
materials are kept to the minimum level. Thus
long-term planning is based on the present
production capacities, expected development,
major shut-down, and the capital repairs of
long-term company policies.

The raw materials requirements are worked
out on the basis of the aforesaid long-term
planning. To work out the raw materials
requirement, the norms for the consumption
of such items are used. Also, the losses in
handling and due to other reasons are also
taken note of. About 409% to 50% of the
total cost of a product in the steel indus-

try is due to the raw material cost and,
hence it is essential that the planing of
such items as coal, iron ore and lime-

stone are worked out very carefully. The
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requirements of the Steel Mill Shop (S.M.S.),
such as, the iron ore, limestone, dolomite,
ferro-alloys, and other additional elements, are
also worked out well in advance, so that the
procurement action can be taken up in
right time, and right inventories are maintained
s0 as to protect against production loss due to
shortage of such items, and also see that an
undue amount of inventories are not maintained,
thereby tying up a huge amount of capital.

This kind of long-term planning for raw
materials helps in getting into long-term
confracts with the various suppliers, This has
manifold advantages, such as steady supply
of material, and better bargaining position for
price f{ixation. Such contracts may also be
made with more than one supplier, so that the
organisation need not be entirely dependent
upon the supply of raw materials from a single
agency. The long-term planning also helps in
exercising a better budgetary control.

The day-to-day planning of raw materials
is, however, at present entrusted to a separate
agency.

Short-term Planning ; The annual pro-
duction plan, which has been discussed earlier,
is  further worked out in detail in the
quarterly production plan for the various
mills, for the different categeries of products.
While executing the orders, a certain amount
of arisings are there at various stages of
processing. While working out the guarterly
production plan, the anticipated amount of
such arisings are also worked out, and indi-
cated to the Sales Department for procuring
necessary orders for their disposal. However,
this quarterly production programme does not
actually meet our day-to-day requirement due
to deviation taking place at various stages
of processing from the planned action, and
also due to the breakdowns of the machinery
and other short-term maintenance/repairs, and
hence this quarterly programme is again
worked out into further details in the form
of monthly production programme, weekly
production programme, and finally daily
production programme. While working out
the monthly production and despatch pro-
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grammes, the equipment availubility and other
technical limitations, the availability of orders
in hand, and availability of raw materials are
taken into consideration.  The day-to-day
planning {s made on the basis of actual inven-
tories which could be made available for
processing the rush ordcr, and other regulur
orders in hand, the mil] conditions, ztc.

Planning of Iron & Steel Group

Coke Qvens & By-products: Tt is nceessary
to maintain a steady production level in the
coke ovens,despite blast furnaces having fluctua-
tions in production or shut-downs. This is im-
portant because of the fact that ap:rt from
supplying coke for the blast furaaces, the
coke-oven gas is required for the Fertilizer
Plant, and also for heating purposes in the
Rolling Mills and other units of the -lant.

In the By-products Plant, a number of
by-products arc made from the cokzoven gas.
The profitability for exch product varies, and so
the product mix is revised frum time to time
in order to maximise the sales realisation.

Blast Furngces & Sintering Plant:  The
production target for the blast {urnaces is
worked out on the basis of the requirement
of hot metalin the S.M.S., the handling
capacity for producing pig iron out of the
excess available hot metal, the inventories of
pig iron, and the internal requirement, and
the requirement for outside market in-
cluding the export marker. Techn :logically,
it is not desirable to change the production
level in the blast furnaces very often. The
shutting down of blast furnaces and putting
them back into operation is a very costly affair,
and hence a cuareful analysis is to be made
for taking decision on such matters well in
advance. The blast furnace gas is also used
for power generation purposes, and other
heating purposes, after mixing with coke oven
gas. When enough hot metal is non available
during the time of relining of blast furnaces,
the open-hearth furnaces have to operate on
cold charges and as such it has its own effect
on steel production, both from the quantity
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and quality point of view. Hence, when the
blast furnace is to be tuken down for relining
purpose (which will have a prolonged effect on
the various units of the steel plant), careful
analysis is made of all these aspects, and the
manazement advised on making a suitable
decision. The production target for the
Sintering Plant is worked oul as per the sinter
requirement for the blast fornaces.

Steel Melting Shop : The Rourkela Plant
is producing a number of qualitics of steel
in Indian specifications and also in some
forcign specifications, for catering to the
needs of the various categories of products.
The S.M.S.is equipped with open hearth
furnaces and LD converters. Each of these
steel-making processess has its own advantages,
and such advantages are exploited while
processing stecl from these equipments. Most
of the steel for the cold-rolled and hot-rolled
preducts produced in the Hot Strip Mill are
made in LD converters, while most of the stecl
for boiler quality materials, killed quality speci-
fication, thicker plates, API quality steel for
making E.R.W. pipes, and shipbuilding quality
steel, are made from open-hearth furnaces.

The S.M.S. operates on the basis of the
duy-to-day steel order given to them. depend-
ing upon the requirements of the rolling mills,
and other factors like processing of priority
orders, etc, While ordering steel, the difficult
and relatively easy specifications are ordered
together as far as possible. so as to allow
opportunities for absorbing the steel in the
relatively casier specifications when the heat
goes off the specification while attempting the
difficult quality stecl.  Also, a close liaison is
maintained with the $.M.S. and the production
planning centre in the Blooming & Slabbing
Mill, to take care of such off-the-schedule heats
as far as possible.

There arc five different types of moulds in
use for processing all different types of pro-
ducts. While ordering steel, it is also seen that a
sufficient number of moulds are available in
those particular sizes for which steel is ordered.
The selection of mould sizes for processing a
particular size of orders is done in such a way
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as to achieve the highest productivity in the
Rolling Mills, and also to achieve the maximum
yield. The reduction in a number of varieties
of mould sizes will help on the one hand the
Steel Melting Shop, while on the other the pro-
ducitvity in the Rolling Mills will be affected
greatly. In view of this, the varieties of
moulds for use are to be determined, so as to
achieve the optimum results, considering the
interest of the Steel Plant as a whole.

Planning & Control in Rolling Mills

After the orders have been received from
the Sales Department, the details of planning
are worked out depending upon the delivery
period required as per the orders. All these
orders are converted into slab orders according
to the qualitics. The slab orders are prepared
in such a way as to achieve the highest pro-
ductivity in the rolling mulls, and also to
obtain the maximum yields and minimum
losses in the process. From these slab orders,
the stee! requirement is worked out and finally
utilised for ordering steel in the S.M.S. as
discussed earlier.

The flow of materials on an ycarly basis
in Rolling Mills is shown in Fig2. The steel
ingots are rolled into slabs in the Blooming
and Slabbing Mill. The slabs are inspected and
conditioned as and when required, depending
upon the qualities of the material. These are
then transferred to the slab yards of the Hot
Strip Mill and Plate Mill as per the orders. The
daily rolling schedules are made for these mills,
depending upon the mill requirements, order
position, priority orders, and the stock of slabs.
The rolling schedule in general is started with
the wider products, gradually narrow down, and
finally ends with the narrowest products for a
roll change eycle. This pattern of scheduling is
followed in all the flat rolling mills, starting
from the hot-rolled to the cold-rolled products.
It is necessary to follow this system of
scheduling from the point of quality and
shape of the material, roll life, and other
cquipment lives. In order to follow this parti-
cular pattern of schedule, it is necessary that
4 cortain amount of inventory of slabs should
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be maintained in the slab yards, and this in-
ventory is to be kept under rigid control,

Slmilarly, at every stage of subsequent
processing units, certain amounts of inventories
arec maintained for the smooth working of
these production units, depending upon their
lead time and the daily rolling schedules.

Although the delivery schedule is not quoted
for many of the orders, even then a number of
orders are to be processed on a priority basis,
like defence orders, materials for national pro-
jects, and on the basis of the priority status
accorded by the Joint Plant Committee. All
the orders, 1n particular the rush orders, are to
be followed up very closely ateach stage of
processing, Corrective actions are to be taken
for such orders which deviate from planning
while executing them. There are uncertainties in
many stages, like the variation of yield from in-
got to slab, the rejection of slabs due 1o surface
condition, the materials failing in testing and
final inspection. Al these factors, in addition
to the missing identities, lead to deviation from
regular planning, and hence the feed-back of
information is done at various stages for taking
corrective actions, The downgraded mate-
rials, which do not fit into the requirement for
which the material was originally processed,
usually create problems as to their suitable dis-
posal. This is taken care of etther by proce-
ssing the material for stock, or by procuring
orders in advance by indicating the anticipated
arisings to the Sales Department, However,
the market demand of such categories of pro-
ducts is very limited, and hence a number of
times such materials are held up in stock for a
long time.

For processing the export orders, the plan-
ning is done for each stage of operation in
greater detail.  The follow up of such orders is
also done very closcly. Failure to meet the
delivery schedule leads to heavy penalty, and
so, a close follow up of the processing of
such orders is essential. Extreme care is also
exercised so as not to produce in excess, and
also to see that the materials are not ready
much ahead of schedule, and they do not unduly
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lic in stock for along time, bringing adverse
cflect,

Weighment of Materials in Flow

There are a2 number of weigh bridges at
various Jlocations, for weighment purpose.
These are located at the entryside of the plant
for weighment of the incoming raw mate-
rials; at cokeovens for the weighment of coke;
at blast furnaces for the weighment of hot
metal; at S. M. 8. for the weighment of steel;
in the soaking pits for the weighment of slabs;
and at various stages of semifinished proce-
ssing units in the finishing mills for the weigh-
ment of loaded wagons prior to despatch. Also,
there are facilities for the weighment of various
types of scraps before sending to the S. M. S.

These weigh bridges serve to collect the
following data regarding the operations in the
steel plant :

(a) The collection of information and control on
the incoming and out-going materials, for the purpose
of accounting with suppliers, customers, and trans-
porting agencics, This further serves the costing
system of many units.

(b} For collecting the information and control on
the in-plant material flow for accounting the indivi-
dual plant units within themselves, and to find out the
charges in terms of materials through processings; for
example, the scrap arisings, loss of yield, and rolling
and scarfing losses.

{c) Control function by determining the input mate-
rials, the processing time, and piling up of materials
of semifinished and finished products, according to
the weight against the various orders, and according
10 the various processes.

Scrap Balance

The S. M. S. requires a certain amount of
scrap for making steel. It is also necessary that
the S. M. S. gets the right type of scrap at the
right time for steel making, to  achieve
higher productivity. There arisc scrap materials
at various stages of processing, and these scraps
have market values depending upon the cate-
gories of the materials. So, from the point of
view of economics, the balance of scrap has to
be scrutinised from time to time, and the con-
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sumption of scrap and the arisings of scrap
have to be matched. If the scrap arisings fetch
higher sules realisation, such scraps may have
to besold, depending upon the scrap balance
of the plant. Also, if the scrap material is
available at a lower price from outside
sources, it may be advisable to purchase such
scrap materials from the outside, and to dis-
pose off the scrap arising from the plant to
outside agencies which have a better sales
realisation,

Standardization & Product Mix

In the earlier days, hundreds of sizes
of plates and hot and cold rolled sheets
used to be produced in the Rourkela Steel Plant.
This created a lot of problems with regard to
the procassing of such materials, and the dis-
posal of the residual production. Under such
circumstances, meeting the delivery schedule and
keeping track of such materials at every stage of
processing becomes extremely difficult.  In view
of this, variety reduction and standardisation of
the products have been done. This has resul-
ted in manifold advantages. Orders can be
processed in bulk, right from the steel-making
stage to the finishing stage, by combining the
requirement of the various customers for simi-
lar products. Thus, the processing time
is also reduced, since the processing equipments
can be sct for processing a larger quantum of
material at a time. There is also a flexibility
of diverting the material processed for one order
to another order, depending upen the need.
Due to this flexibility, the delivery period can
be shortened, and also this facilitates the wor-
king of the shipping department. Inventories
at various levels are also reduced.

After the standardisation of products, steps
have bzen taken to determine a suitable product
mix. The various factors affecting the cost of
production have been identified, and efforts
made for cost reduction. To processcs some
categories of products, additional processing has
to be done, and there are extra losses in mate-
rial, time and production, additional use of
consumables, etc, and these involve additional
cost, Such areas have been brought out for
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revising the extra charges for these additional
work. Taking all these factors into considera-
tion, a suitable product mix has been worked
out for the various mills in order to have maxi-
mum sales realisation and equipment utilisation.

Scope of Development

Computerisation of Production Planning and
Control system + In the last few years, develop-
ments have taken place all over the vorld to
computerise the various operations. In most
of the steel plants in other countries, the pro-
duction planning and control system has been
fruitfully computerised. In the production
planning and control department, computers can
be used for making annual long-term forecasts,
based on the plant capacity and the market
demand. In day-to-day planning also, it can
be used for putting out detailed work schedules
for different mills of the plant. In this parti-
cular case, the computer is fed with the details
of orders against the particular category of
steel, and the computer is pre-programmed in
respect of plant capacity and limitations of pro-
duction, particularly dimensions, sizes and
categories of products. In addition, the com-
puter is fed with the preferred sequence of
processing and other planning details, so that
when the inputs with regard to the steel and
slab availability are put, the rolling schedules
can be obtained, After feeding the above inputs,
the computer can be asked to calculate the
delivery dates, the position or the status of any
ingot or slab. 1t will thus be possible to main-
tain an up-to-date record of the progress of
each order from the slab stage to the finished
product stage, and to give prompt renlies to
queries in respect of despatches or the alance
position of a particular order. The information
needed right from steei-making to the finished
product, at all stages, can be obtained, and
this can be used whenever deviations occur, to
bring out a better rolling schedule as well as
for using the diverted steel to the best possible
advantage of the company.

In the future, the Rourkela Steel Plart may
also have a computer for the production
planning and scheduling work. The optimi-
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sation problems of production planning can best
be solved by having a computer to do the jobs.
At the expansion stage, as well as for future
expansions, it wil be most difficult to do
the job manually, and to take actions and
decisions right at the stage something happens,
instead of doing the postmortem and taking
such remedial measures for the future only.

The cost involved for hiring a computer
can be set against the savings which can be
achieved by reducing the inter-processing
inventories, maximising the uses of equipment
capacities of the plant, and also by winning
the goodwill of the customers for the prompt
delivery of orders,

Variety Reduction for Sicel Quality: Presen-
tly, a large number of qualities of steel are
being produced to meet the various customer’s
requirements. The differences in the propertics
of materials required for manufacturing the
end products are not always far off, and in
many cases, the properties required for the end
uses of the material are overlapping. This
shows that there is a scope for variety reduction
as far as the qualities are concerned, and the
steel plant may have its own codes covering a
group of specifications according to manufactur-
ing processes and the end use requirements of
the materials. However, the variakility cannot
be exploited without proper codification and
standardisation of steel-making practices.

Delivery Schedule : The flourishing of the
business depends largely on customer refation-
ships, and the ability to meet the delivery
schedules for the orders. It is imporiant to
quote a realistic delivery schedule.

If it prolongs, the business of the company
goes down in the competitive market. A shorter
delivery period, although advantageous for
increasing the business, runs the risk of not
being able to meet the delivery schedule
also, which has an adverse effect in the com-
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petitive market, and hence it is very essential
to determine the realistic delivery schedule

which will strike the optimum between the
opposite forces.

Steel industry being a key industry, it is
important to meet the delivery schedule not
only from the point of view of maintaing better
customer relationship, but also from the point
of view of national economy. If the customers
can rely upon the quoted delivery schedule,
they can maintain lower inventorics in their
organisations without running the risk of
shortage of material. Stcel being a costly
item, a high amount of working capital will
have to be blocked up in their end for main-
taining a high amount of inventcries if the
material availability position is uncerlain,
Hence in the interest of the national economy,
it is essential to work out a realistic delivery
schedule. A computer can be used gainfully
not only for the working out of a realistic
delivery  schedule, but also for the proper
follow-up of the material, and to derive the
other advantages as discussed earlier.

Conclusion

The importance of a Production Planning
and Control system has been well recognised in
the steel industries. The Rourkcla Steel Plant
has already such a system which is being
followed for production planning and contrel,
as discussed above. The increased competitive-
ness, complexities, and huge investment, make
it necessary to have better customer seivices,
maximum  wtilisation of the equipment und
investment, so that a better image can be
projected. The effectiveness of a production
planning & control system can be measured by
comparing, pericdically the rupee volume
produced or in other words, the sales realisa-
tion, with the capital invested in business. A
number of new technigues have been developed
in recent years, which may be used intelligently
to exercise an effective produciion planning
and control function.

PRODUCTIVITY IS EVERYBODY'S BUSINESS




Management Trainee Selection
Test Battery

S. Chatterjee & Manjula Mukherjee

Psychometry Unit, Indian Statistical Institute

This paper describes the development of the Management Trainee Selection
Test Battery used for selecting students at the Indian Institute of Management,
Calcutta, and also the follow-up study for this group. Leading organisations
have evinced interest regarding the type of tests used, and their validity, etc.,

and this study may meet a felt need in the field of
training. The Institute selects students
Training Programme in Management on the basis
Factors,
The predictive validity of these variables

Educational Qualification, Personal

Selection Tests,

industrial and management
for their two-year Post-Graduate
of four variables, viz.,
Interview  Evaluation, and
were studied by

censidering a group of 57 students selected in a particular year, and the authors

conclude that “the selection test scores,

though not able to predict success

in afew subjects covered, have fairly high ability to predict the remaining

ones."’

HE Indian Institute of Management,
Calcutta, has been conducting a post-gra-
duate programime in management for young
graduates, since 1961. This training course aims
at_providing ‘‘the rapidly growing need of
private industries and government for manage-
rial manpower through the provision of well-
designed and well-directed programmes of pro-
fessional education.”t The number of applicanis
for admission being quite large, and the seats
being limited, it was necessary to develop an effi-
clent screening device and select only those who
were really suitable. Tn this work of developing
a suitable selection procedure, the Psychometry
Unit of the Indian Statistical Institute helped
the M, and the present study was undertaken
to evaluate the efliciency of the selection tests
which were developed in this connection.

Selection Procedure

At the outsct, we shall give a briel descrip-
tion of the selection procedure;

The selection procedure took into considera-
tion different types of information about each
prospective candidate in addition to cons dering
his performance in the selection test,

(a) Educational Qualification: On the basis
of educational qualification, each candidate is
given a mark whose maximum limit is 100, Of
these 100 marks, 20 marks are meant for his
performance in the Higher Secondary or its
equivalent examination. A candidate who has
passed this examination in the third division
Zets a score of 5, in second division a score of
10, and in first division a score of 20. Sixty
marks are reserved for the Bachelor’s Degree,
and the remaining 20 for qualifications above
Bachelor’s Degree.

(b) Personal Factor: This includes such as-
pects as age, recommendations (from “hree
persons), work experience, proficiency in
English, and compatibility of the candidate’s
carcer-goal with the objectives of the training.
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The maximum marks a candidate can earn in
this is also 100 as in the earlier cases.

(c) Interview Evaluation: This evaluation is
based on the marks independently given by
members of the interview board. The number of
members is usually five. Here also the maxi-
mum possible marks that a candidate can get
is 100.

(d) Selection Tests: The tests are objective
in nature, and the scores obtained by the candi-
date on different tests of the battery are con-
verted into stanine grades. A composite stunine
grade is also obtained by suitably combining
the scores on different tests.

Development of Selection Test Battery

In 1964, objective tests were introduced for
the first time while selecting the candidates for
the Post-Graduate Programme of the IIM.
A battery of tests in which Mathematical
Comprehension and Graph & Table Reading
(constructed by the authors) were included, was
administered to the group of applicants. For
certain reasons, the validity study of this selec-
tion could not be doneby the authors, Since
1963, both the authors have been revising and
developing the selection test battery for this
training course of the IIM.

An examination of various tests of foreign
origin and of candidate’s manual of tests used
for similar purposes indicated that these two
tests, viz., Mathematical Comprehension, and
Graph & Table Reading might be of value. On
the basis of this information, and ideas gathered
from several days of discussion with the con-
cerned teaching staff of the Institute, a decision
was taken about the nature of the tests to be
included in the battery. Accordingly the two
tests referred to remained, and, in addition,
several other tests were constructed, and this
battery of tests was used to select the candi-
dates for admission to the course in 1965. A
brief description of the tests included in this
battery is given below.

Breadth of Knowledge : This was a test of General
Knowledge, though not of the usual type. It required

broad understanding and knowledge of various things
which any educated and cultured person wils expected
to know. The students of this training course were
expected to deal with various types of persons in their
future carcer, and hence broad general knowledge was
expected to be an asset in establishing interperspnal
relations. This test contained 38 items, and wus to be
answered in 30 minutes.

English Knowledge & Comprehension : The selected
candidates were going to have English as the medium
of instruction in the training course, and hence those
with good command of English language would
naturally have an added bencfit. Morcover, it has
been empirically found in several other studies and
the ability to understand written English is a good
predictor of success in different training courses. So,
such atest was included in the batterv., This test
contained 66 items, and the total time allowed was
60 minutes.

Mathematics ; Mathematics was onc of the major
subjects taught during the training period. Some of
the candidates had little background knowledge in
mathematics, while there were sevcral candidates
with good knowledge in this field. The institution
concerned had decided to make up this deficiency
in the casc of those selected from the former group
during the training course. Naturally, instead of
testing the knowledge in the field of mathematics, it
decided that mathematical comprehension of the
candidates be tested, Thus, even those who had
little background in the subject earlier, but had
adequate aptitude in this direction, should be able
to earn good marks in this test. The test contained
25 jtems, and the total time allowed was 60 minutes,

Graph & Table Reading ; This test was intecded to
measure the candidate’s ability to read and interpret
the data presented in a tabular or graphical form.
Some of the subjects covered in this course required
such ability on the part of the students. Morcover, the
position which these students wecre expected to
occupy in future would also require an understand-
ing and interpretation of data presented in graphical
or tabular form, The total time allowed was 60
nmiinutes, and the number of items in the test was 29.

Quantitative & Verbal Reasoning ; To measure the
General Ability, both of the Verbal and Numerical
types, these two tests were used. These tests con-
tained 24 and 30 items, and the total time limits
were 20 minutes and 25 minutes respectively. Of
this test, Part I was Verbal Reasoning and Part 1]
was Quantitative Reasoning.

Biographical Questionnaire & Interest Attitude Check
List ; In addition to the above tests, a Biographical
Questionnaire along with an Interest-Attitude Check
List was used before the administration of the
aptitude tests, primatily with the idea of settling the
candidates before they started the actual test,
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Administration of Tests (1965)

The battery of tests was administered on the
samc day and, at the same time, at eleven
different centres in India. To do away with
the advantage that a few candidates might
have over the rest on account of familiarity
with the objective type of tests, a manual was
sent to each candidate explaining the nature
of the test, the types of questions to be used
in the tests, and the manner in which these
questions were to be answered by them.

As the tests were administered at different
centres, is was important to maintain unifor-
mity in the testing proceduers at all the places.
Scores of candidates from different centres
could be compared only if the same schedule
was followed, and the same type of instructions
were given to the candidates at the various
centres. Hence, a manual was written for
the supervisors, which discussed the supervisor’s
duty, including what instructions he had to
give to the candidates during the test,

Scoring

As the items included in the tests were of
the muliiple-choice type, it was possible fora
candidate to hit the correct answer to some of
the questions by choosing the alternatives sug-
gested at random, even if he did not actually
know the correct answer. So, there was the need
for correcting the “right” score (i.e., the total
number of correct responses given by the
candidates) for guessing, and the correction
formula using the omission score (i.c., the total
number of items omitted by the candidate)
was employed.

These scores were then converted to stunine
grades, and a composite stanine was also obtain-
ed by adding the individual test stanines. It
may be mentioned here that the stanine grades
range from I (Low) to 9 (High). These grades
arc obtlained by dividing the raw score distribu-
tion into nine parts, so that, on the basis of the
normal probability curve, the corresponding
areas assure equal intervals.

As stated earlicr, the students were selected
on the basis of the scores obtained by them on
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the four factors, viz., Educational Qualification,
Personal Factor, Interview Evaluation, and
Selection Test scores. Thus about 60 students
were admitted to the coursc out of 1058
applicants in 1965,

Analysis of Selection Test Scores

To find out the predictive ability of the
selection test battery, suitability of the tests
for the group concerned and other rele-
vant statistics pertaining to the naturc of the
tests used, it was decided to find out the means,
standard deviations, and intercorrelations
among the tests, in addition to finding out the
relationships between the selection test scores
and class performance as indicated by the
examination marks obtained by the sclected
students during the training period.

In 1965, the number of candidates who took
the admission tests was 1058, Instead of
considering the entire data. 200 of the 1058
cases were selected at random, and the means,
etc., were calculated as indicated above. The
obtained values are presented in Table L.

Examining the figures presented in Table I,
it appears that the test of Mathematical Com-
prehension was a bit easy for the group,
whereas the tests of Verbal Reasoning and
Graph and Table Reading were relatively
difficult. The other three tests were of average
difficulty. The standard deviation of the tests
indicated that the ranges of distribution cf the
scores were adequate from the point of selec-
tion. The obtained reliability values, which
are presented in Table 1 are fairly high.

Item Analysis : In order to determine the
nature of the items included in the tests, and
to find out whether further improvements
could be brought about in the individual tests,
item analyses were done for all the seiection
battery. For this purpose, 370 cases were
selected at random from the total available
1058 cases, and by using the upper and lower
27% of this group (i.e., 100 cases i1each
group), the difficulty level and the diser mina-
ting ability of the test items were estimated.
The abac developed by Hurper® was used in



CHATTERJEE & MUKHERJEE 675
TABLE 1
Intercorrelations, means, standard deviations, maximum possible scores ete., for
the selection tests used in 1965 (based on 240 cases)

N=200 Math, EKC QR VR GTR B.K.
Math. —_ Rrbid L60%* 7% 48 254
English Know, & Comp. ATee — .10 45 35+ .07
Quantitative Reasoning GO+ 10 — A 0% 2T
Verbal Reasoning il A5ke Aexe — 33 37
Graph & Table Reading A8 35w 394 A3 — 2202
Breadth of Knowledge J25% 07 274 J3TH* 224 -
Mean 16.47 31.17 14.77 11.19 10.09 19.92
Standard Deviation 5.12 8.51 5.13 3.67 4.50 4.70
Reliability .82 78 74 .58 .70 .59
Max. Possible Score 25 66 30 24 29 18

* & ** jndicates significant at the 59 and 12 levels respectively.

this connection. The distributions of the
obtained difficulty and discrimination values
are presented in Table II.

Fxamination of the figures in Table IT in-
dicates that the items in the mathematics test
were relatively easy, and at the same time had
high discrimination values. The range of distri-
bution of the discrimination values was short for
the two tests, viz., Breadth of Knowledge and
English Knowldge Comprehension, in compari-
son to those of the remaining tests. From
the distribution of the discrimination values of
Graph & Table Reading, it seems that the items
were quite difficult for the groups, as in only 387,
of the items the difficulty values were 50
or above. It was observed that if the
items with discrimination values equal to or
above 20 were retained inthe revised version
of the tests, then only about 28%; of all the

items would have to be either dropped out or
replaced by modified items.

Predictive Ability of Selection Test Scores

Before discussing the validity of the tests,
it is necessary to give some idea regarding the
criterion against which the tests were to be
validated.

Brief description of the course : The du-
ration of this training course is two years,
and each academic year is divided into three
terms. At the end of each term, the prefor-
mance of the students is evaluated for each of
the subjects taught. During this period, the
following subjects are dealt with. 1In the first
year, the subjects covered are (a) Mathematics,
(b) Statistics, (c) Behavioural Sciences, (d)
Finance, (¢) Financial Accounting, (f) Econo-
mics, (g) Organisation & Administration
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() Operational Rescarch (i) Production Mana-
gement (J) Marketing, and (k) Personncl& Union
Management Relations. In the second year,
the following subjects are taught: (a) Manage-
ment Policy, (b) Social & Economic History
of Modern India, (¢) Indian Legal System,
(d) Business & Government, (e) Two Optional
Subjects for specialisation or a thesis,

Method of Grading and Subject Evaluation:
In connection with the evaluation, *“the factors
to be weighed by the facully members in-charge
of the subjecis may include examination
results, research papers, performance in semi-
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nars and group discussions, and any other
means appropriate o the subject.

The objectives of the evalution are to in-
form the student of the extent to which his work
meets the required standards of performance,
to enable the members of the faculty to deter-
mine where an individual student needs assis-
tance, and to provide a record of achievement
which will be considered with the student’s
performance in the comprehensive examination
for the purpose of award of the diploma.’t

The grade given to each subject ranges
from Superior to Unsatisfactory performance,

TABLE I

Distribution of difficulty & discrimination values for the items incleded in different
tests of the selection test battery used

Test Math, B. K. EKC QR YR GTR

Range D+ D#*  D»* D# D+ D#s D+ D D» D+ De D#+
Il:aglg?vd s - 1 7 16 1 2 4 3 9
16—20 - . vie 4 11 2 1 3
21--25 10 1 9 2 2 3 3 2
2630 3 4 10 2 12 1 3 4 3
31—35 2 2 8 11 2 2 2 3 4 5
36—40 1 4 4 5 11 3 1 3 3 2 1 1
4145 4 3 12 4 3 4 6 1 5 3
46—50 5 3 8 10 6 4 5 I 4 1
51--55 3 2 5 6 4 5 2 2 2 2
56—60 6 4 6 9 3 4 3 3 3
61—65 6 2 1 5 2 1 2 : .
66—70 3 4 1 3 2 1 e
ch?\i.d 1 1 2 1 5 . . 1 1 -

*Difficulty **Discrimination
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which is expressed in the nine points from 1
(Low) to 9 (High). “The tfotal grade points
earned for the term, and cumulatively, will be the
sum of the products of the number of credit
hours for each subject multiplied by the num-
ber of grade points earned for that
subject.”’!

Reliability of Criterion: One of the most
essential factors in the validity data is the re-
liability of the criterion itself. Unless the cri-
terion is a reliable or stable one, even high
validity coefficient would be quite useless as
an index of predictive ability of the test battery.
If the criterion itself undergoes change from
time to time, the fact that the test proved to be
a valid measure on one occasion would be
no guarantee of its serving so on a future
occasion.

It is alrgady stated that there are six ter-
minal examinations during the two academic
years, over which the course is spread. To
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start with, the intercorrelations among the six
grade-point averages obtained in these six
examinations were calculated, and these might
be considered as estimates of the reliability
of the criterion scores. If the six-grade-point
averages vary too much among themselves,
then it would be difficult to get a battery of
tests which would predict all of them accura-
tely. Obtained intercorrelations are presented
in Table III. The correlations of the six grade-
point averages with the final cumulative grade-
point average are also presented in the table.

From the obtained values presented in
Table I11 it can be concluded that a fair degree
of correlations existed among the terminal
examinations i.e., the GPA’s.

Further scrutinising the nature of the exami-
nations revealed that for some of the subjects
wo sets of examination marks were available.
Hence, in order to obtain the reliability of

TABLE T

Intercorrelations among the six grade.point averages and the cumulative
grade-point average (N=50)

Grade Point Average TERMS Final

1st 2nd 3rd 4th 5th 6th Gaha
1st Term ST Seee S8 .28+ 23 T3
2nd Term 57%e AGe Bl¥e 4ore SToe Glee
3rd Term S6e# A6+ .53se .23 -.02 660
4th Term 58 Hlve L33* AQ* J3e LT
5th Term 28 A6%* 23 A0 4740 S5
6th Term .23 57es -0 33k 47 394
Final CGPA J3e bl 6% 67> S5 354

*indicates significant at the 5% level,
**indicates significant at the 1% level,
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TABLEY

Correlation cocfficients obtained among the six GPA’s and each of the selection
tests and other factors considered for selection

(N=50)
Test & orther Factors GRADE-POINT AVERAGES Fina}
Ist 2nd ard 4th Sth tth CGPA

Educ. Qual s 26% A2 2o 03 14 09
Pers, Facwor 1% 15 09 30 ,“.pg A3 L26*
Interview Evai, 22 10 01 A7 ..l‘; RUH] A5
Math, Compre. .20 .06 17 07 .05 —.03 2
Breadth of Know. —.01 35 —.09 —.09 01 --.0% —.04
Eng. Know. Comp. .09 22 09 .09 04 J5ee 350
Quant. Reason, 13= 24 25 21 RV 26 J30%=
Verbal Reasoning. %] 20 .34+ 20 L34+ 15 Ages
Graph & Table 23 11 Qe A% —. 10 —.20 25

*indicates significant at the 59 level.
##indicates significant at the 13 level.

Validity of the Tests Against Different Subjects
Taught During the Entire Training Period : Wext,
the correlations among different subjects
taught in the course and the selection tests
were computed. As stated earlier, in the
first four terms there arc several common
subjects for all the trainees, but in the last two
terms only the special subjects are tested. So
the common subjects included in the first four
terms only were considered. These values are
presented in Table V1.

From Table VI it is clear
relations among different subjects and the
selection tests were not equal. Among the
selection tests GTR had the maximum number
of positive significant validity  coefficients.
Quantitative Reasoning was the test which had
the next highest positive and significant validity
coefficients, and was followed by Mathematics
and Verbal Reasoning. None of the obtained
correlations for the English Comprehension

that the cor-

test was statistically significant. It is interesting
to note that for the Breadth of Knowlege test
all the obtained validity coeflicicnts were ne-
gative, and some of them were statistically
significant.

It can also be concluded for the figures
corresponding to subjects like “Indian Legal
System™, “Organisation and Administration”,
and “Marketing” that some new tests were to
be added to the battery for predicting future
performance in these subjects.

In order to investigate the medictive ability
of the other three factors. viz.,, Educational
Qualifications. Personal Factor. and Interview
Evaluation, the same procedure was followed,
and the correlation coefficients thus obtained
with different subjocts are presented in the
lower three rows of Table VL.

An examination of the figures in Table VI
indicates that for the following subjects, viz,
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Mathematics, Statistics, Behavioural Sciences,
Operation Research, and Management Accoun-
ting, one or other of the sclection tests were
able to predict performance, and the obtained
validity coefficients were statistically significant,
and that the prediction was more accurate
than that obtained by using any one of
the other factors, viz., Educational Qualifica-
tion, Personal Factor, and Interview Evaluation
considered for admission purposes, in addition
to the selection test scores. For Economics,
the predictive ability of “Educutional Quali-
fication” wus better than that of the selection
test scores. Of these three other factors consi-
dered, it could be generally said thut Educa-
tional Qualification and Personal Factor were
related to success with some of the subjects
taught, whereas Interview Evaluation, as obser-
ved earlier, was not able to predict any one.
Success in  subjects like Marketing. Muna-
gement Policy, and Social & Economic
History could not be predicted on the basis
of the selection testscores, whercas they were
positively and significantly related to Educa-
tional Qualification. The coefficients obtuin-
ed against Personal factor were. however,
significant at the 59 level for four of the
subjects, viz., Behavioural Sciences, Financial
Accounting, Marketing. and Management
Accounting. The Indian Legal System was
the only subject which was related neither to
the selection iests not to the other three factors.
Hence, from the point of view of further
improving the selection test battery, some new
tests which could be able t» predict success
in subjects like Economics, Operation Research
and Indian Legal System may be included in
the battery, and for this purpose some explora-
tory study isrcquired. The results obtained
from further follow-up studies based con the
revised version of these tests would be reported
in due course. It should be kept in mind that
these validity coefficients are based on a small
section of the group of students tested, and
due to this restriction of range the obtained
values would be lower than the actually existing
relationship.

Development of the Regresvion Equation for
Maximising Prediction of Future  Success:

681

Finally, it was dccided to investigate the
nature of the regression equatiins which could
be used to predict the grade-point averages or
the cumulative grade-point average on the busis
of the selection test scores, Instead of consi-
dering the six grade points separately, the follo-
wing three criteria were obtained by com-
bining them. The final cumulative grade-
point average was also separately condsidered.
Thus there were four criteria, viz.,

Criterion T : Average of the grade
points earned in the first
threc icrms.

Criterion fI © Average of the grade
points earned in the last

three terms,

Criterion I1I; Average of the grade
points earned in all the
six terms during the two-

year period.

Criterion IV : The final cumulative
grade-point average,

The predictor variables, ie., the factors
considered during selection were first divided
into two groups, The first group consisted of
the three factors other than the selection test
scores, whereas the six selection test scores
were put in the second group.

Regression equations and corresponding
multiple correlation coefficients were calcula-
ted with the four criteria mentioned above.
The two groups of predictor variables were con-
sidered together and separutely in this connec-
tion, The obtained regression coefficients and
the corresponding multiple correlations are
presented in Table VIL

It was found from the figures presented in
Table VII that the multiple correlations were
all significant when the predictor variables con-
tained the selection tests. The other three
selection factors failed to predict the success
in the training coursc when considered separa-
tely (as all such multiple correlations were
insignificant), and the increases in the multiple



MANAGEMENT TRAINEE SELECTION

682

19497 % 13U 1 weagiusis SaIRdIPUL,,

[342] 7,6 241 Je Juedyiudis saeaiput,

L1 ] ik " e £l ] L * * % * *% * *
®lar"  (R)6F  (DOT WP RIF (097 (R0F (R0t (9o eI (e (1oc MPTA IATIIPIL]
XEIN Ym S[QRLIEA
Y aesy 08 axly g 2 +68° S welY Ty e uaywanoy apdnn
SLOBOY sI¥7LTv 10LSSE 1906t Y9768 6IS'RY  61L1S  abb'8E  PRL'OL  RED6] $ICSE  61SOF wyd)y
0zo° 1o ) SO0 900" - 1200 900" i oL o T dulpeay 2[qeL ¥ Ydeio ¢
€0 680 : L1 Ll " g10° R v ey 600 Suiuosedy Trqiop g
A (o o0 £00° 900’ Lo v 000" oo Ruuoseay saneueng oy
21t o ‘ o0 £00° - €00 - 90U — vo0 o ) Uolsusyaidwo))
¥ o8paymoud ysySug g
0L0 — 180 - 600 - 600 - : o0 — 500 — L -- T — TRPAMOUY JO Yiprarg ¢
£€00° 000 L) o 100" zoo o POy 210 uosuatpldwo)
[eanewsyiey ¢
rE0’ oLty oy - FIO— €10 - 90— £ : o - UOHENEAT Md1AINW
10T L8t opy - SE0'—  £50°— SEO— 100 — L5 Topeg [puesisd 'z
0ss ’ e o : Ziy 1 L60° 67!’ d ogL uolRAgIENY
|euoneoNpy |
Iep IBA IBA Iep RLEY “IeA ITA JeA ep 1eA JBA ABA
6lY 9ION EISHL 6l 9N €II4  GIIV GION €IS GV 9 ON ¢ IS RILLSTERN
(0E="N) Al uouMaNI}y  (pg=-N) 1l UOLL) (PS=N) 11 uouiI) FC=N)T uouon1)

G961 W Pa1I3[as suapn3s Jo dnoid ayy Joj pasn LI
oy ) jsuede saqqeries PRIpad ) jo suonearod aldpnu ‘$HuUIILYIOI wo1$sa1331 ayp Surmoyg

1IA HT19VL



CHATTERJEE & MUKHERIEE

correlations by adding these three factors to
the selection tests were also statistically not
significant. This shows that the precision of
the prediction was not increased by consider-
ing the three factors along with the selection
tests. The multiple correlation was highest
when the criterion was the final cumulative
grade-point average, and this was desirable.
Again, the prediction of the first-year grade-
point average was more accurate than that of
the second year as indicated by the values of
the obtained multiple correlations, It can be
further observed that except for the first three
terms’ GPA’s, the test of Verbal Reasoning had
the maximum correlation with the criterion.
But no definite conclusion should be drawn on
the basis of this result, as these were
ohtained with a single group of trainees,

683

Unless the consistency of the obtained results
is proved by analysing the data based on
several successive groups, no major conclusion
should be taken,

So, it can be concluded that the selection
test scores, though not able to predict success
in a few subjects covered, have fairly high
ability to predict the remaining ones. More-
over, these scores alone have more predictive
ability than the other three factors considered
for selecting the candidates, including Educa-
tional Qualification,

The test battery is being improved each year
on the basis of item analysis, etc., and it is
expected that the predictive ability of the

seleciion battery for the subsequent selections
would further improve.

chase must be—-(i) of the right quality,

(a) interest on the capital.
16° of the cost of materials. (3) If {a) the

are no rejections.

in peinting out the above,

produce desired

the event,

Computerisation of Inventory
Control Suggested

In an average industry the cost of materials is as high as 557%.
this field, therefore. gives a major gain in the whole economic yield of the organisation.
Economy in materials can be achieved by : {1) reduction in purchase cost; i.e. every pur-
{ii} of the right quantity, (iil} for the right price,
ource.
ssed by the rate of return the company earns
ion in inventory itself will reduce the deno-
{ii) Reduction in the inventory will increase
numerator as the inventory carrying charges are reduced. These charges comprise of
{c) storage and handling,
pilferage, spillage or deterioration, (e} loss due to obsolescence, —and amount to about
rate of consumption remains always constant;
ding to the scheduled deliveries: and {c) there

(iv} at the right time, and (v} from the right s
ciency of any commercial undertaking is asse
on the total capital investment —{i) Reduct
minator as it will reduce the capital lock-up.

{b} insurance,

{b) the suppliers deliver the materials accor

Mr. P.G. Patankar, Controller of Stores, B.E.S5.&8T.
Undertaking, Bombay. has, in an article in fBM Report, stated that
power must be predominantly used, can have computerisation on a selective basis in
areas of overwhelming public interest —in areas where mere use of manpower cannot
results in a desired time-limit.
where manual efforts produce either too little information and always too late,
Computer, therefore, comes very handy in this field.

Any economy in

{2) Reduction in inventory: The effi-

{d) loss dua to

India, where man-

The field of inventory control is such
and after
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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
anesthetics!

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)

'I-I-I-I-I-I-I-I-I-I-"-I-I-I'I-I-I '-’-,"-’-’-’-"
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Newfields

The complete range ol heavy
electrical machines and equipment
produced by us has heiped the
country make big strides in the
peaceful revoiution in industry and
agriculture and thus bring pros-
perity to the Nation,

At our factory at Bhopal, which
s ane of the largest of its kind in
Asia, we manufacture the whole
range of Steam Turbines, Genera-
tors, Condensers and Feed heating
equipment for Thermal Power
Stations, Water Turdines and
Generators for Hydro Power
Stations, Butterfly Valves for
genaral hydraulic systems, Power
Transformers and Switchgear for
sub-stations, Electric  Traction
equipment for freight and passen-
ger trains, indusirial Rectfiers,
Power Capacitors, Motor Control-
gear and Large A.L. & C.C.
motors tor Cement factories,
Roliing Mills, Mines and other
applications.

HEAVY ELECTRICALS (INDIA) LIMITED, BHOPAL

{A Government of india Undertaking)
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The Garden city
G0 years ahead of its time

Jamshedpur, the steel city, is full of trees and Hlowersl
In fact,it is one of India’s most beautiful cities. And
Ihe amazing thing is that Jamshedpur was conceived
and planned exactly as it /s today, more than 60 years
ago, long before planned cities became common aven
i the West v

Sonari—an underdeveicp-
ed area transformed. Uncer
a phased programme, Tala
Steel has helped the pecopia
to convert 20 underdeve-
loped areas into beautiful
localities, with well-ligntad
roads and adequate water
supply,

i

Jubiles Park. 'Flowsers,

parks, and trees suppiy
something which is, |
imagine, of more basic
importance 1o human be-
ings and the human spirit
than even iron and steet
and it was a very happy
thoughtto... provide this
beautiful park.”

L Jawahariof Nehry

The Tata Main Hospital. In additicn
ta this well-equipped 600-bed hospital,
Tata Steel has contributed 16 the seiting
up of an B2-bed TB hospital w th a speciz!
chiidren’s ward.

Our strength is in our psople
&8s much as in our steel

i, TATA STEEL



take two, they’re small.

uniquely designed with roller chains, these light weight indef portable electric
hoists are the only ones with } and } tonne capacities in india. made for you
by hercules hoist Itd., at economical prices with german expertise. other
indef material handling products: link chain electric hoists, chain puliey
biocks, travelling trolleys and ratchet hoists. care for some? call 259611,
forbes st., bombay-1 for our sole selling agents:

batliboi & co. pvt. ltd-, they'll help you,

AMBD 4
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IS MINDING YOUR BUSINESS

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 we have for you—

GENERAL ENGINEERING @ ELECTRICAL PRODUCTS ® MARINE CRAFT ® FAN
PRODUCTS ® TEA & SUGAR PROCESSING MACHINERY AND TURNKEY ENGINEERING

YULE yyryyrc AHEAD

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

Branches:

BOMBAY—32, Nicol Road, Ballard Estate, Bombay 1
DELH1-—127, Jorbagh, New Delhi 3
MADRAS—"Mount View”, 132 Mount Road, Madras 6

AYCIED-ITR



Masvy

MATERIAL
HANDLING
EQUIPMENT

PALLET TRUCK

Masvy hand Pallet Truck &
also Hydraulic Paltet Truck
are available 1n two sizes
each, with Jload carrying
capacity of 500 Kgs. & 1000
Kgs. Please ask for details
stating your requirement.

MASVY & CO. PVT. LTD.

B Marketing & Export Division:
Sheel Chambers, Cowasjt
Patel Street, BOMBAY-1

® Works: "Yantrashala', Kennedy
Road, POONA -1

089

Manufacturers of

PRESSURE VESSELS &
DISHED ENDS
TO ASME SECTION VI

HEAT EXCHANGERS
TO TEMA CODE

I

EVEREST
ENGINEERING
WORKS

Cross-Cut Road, COIMBATORE-12
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Eva 13.95—-17.95

Supertough 14.96—21.95

The moment you walk in a Bata shoe, it gives

[ ]
you quite a feeling. A pleasant fesling of Tﬂ ReVlve

sturdy support, blended it a lightness and

flexibility that only Bata engineering can give. 1 s
And a contident lesling of being rignt in t e anls I“g %“t

style. Lively styles with the ook of now, in

materials marked cut for sure-footed comfort. ]
Everybody knows that Bata shoes are specially ﬂf a |“
built for walking. And walking. And walking.

Purba 14.50

Executive 54 95

Sadeni 27 44.95

Ritu 16.9%



' Alantox'— the brand name of
Titanlum Dioxide manufac-
tured by Travancore Titanium
Products—is a pigment of vital
Importance to many industries,

From paints and paper to
cosmetics and textiles... from
enamels and plastics to rubber
and leather .. "Ajantox’ is tha
best opacifying and bright-
ening agent known to industry.

Travancore Titanium Products
are the first to manutaciure

TRAVANCORE TITANI

P.0.Box 1, Trivandrum-7. Sole Selling Agents: M!s. T, T.

Titanium Dioxide from India's
own mineral sands.

As in the case of any pioneer,
the early years were besget
with many hurdles. Supply
couldn't keep pace with
demand. The manufacturing
techniques—the Sulphate pro-
cess~— had to be perfected by
years of research to make the
product of optimum purity
with the best pigmentary cha-
racteristics. Expansion plans
had to ba worked out, utilising

Indian resources ana skim.

Today, Travancore Titanium
Products look to the future
with  optimism. By 1971,
production will ql? up o 24,000
tonnes a year. The needs of
Indian industries will be more
adequately met and a greater
saving of foreign exchange
will be achieved,

No less important, it wil also
mean a new gain in prestige
for Indian enterprise.

UM PRODUCTS LTD.

KRISHNAMACHARI & COMPANY,

Bombay, Calcutta, New Delhl. Madras & Secunderabad,

‘AJANTOX’
paints a
brighter future

for Indian

Bensons-1128 B/

industries |

o
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The Residual Factor and The
New Economics

By

DH Butani
Director of Research, NPC

This is part of a paper read by the author at the APO Training Programme

on Productivity Measurement, held early
deals with what is known as the
concerned largely with Education and

in January 1970 at New Dethi, and

Residua! Factor in Productivity Measurement,
Health, as operative elements in National

Income generation processes; also, with the emerging New Economics, which
treats the Human Factor as the centre of the piece.

PLANN[NG in 1ndia, and other underdevelop-
ed countries, has been seriously concerned
with the contribution of such factors as
Education and Health to Productivity Growth.
What portion of the increase in the Gross
National Product is attributable to Edu-
cation, taken, of course, in its widest connota-
tion? Precisely, of Productivity increase, how
much is attributable to the Residual Factor,
when account has been fully taken of additional
capital investments, and the increase inthe
manpower emploved?

As usual, in our answer te the problem
posed by planners. we first sought refuge in
intangibles, then in the practical impossibility
of segrezating Quuality from Quantity, meantng
thereby that it was already reflected in the
Quuality of Luabour, and its utilisation  of
capital. We all know. how  difficult it 1sto
work out a specific measure of productivity,
in the sphere of educational (and health), not
1o speak of the analyticaily more difficult 1ask
of breaking up Total Productivity into the
Productivity of Capital, the Productivity of
Lubour, and the Productivity of the Residual
Factor.

Difficulties

Probably. the difficulties involved 1n build-
ing up a measure of Productivity in the sphere

of education! and health have been best dealt
with by Prof. Myrdal who says in his Asian
Drama:

“Any attempl 10 measure educational levels 1n terms
of the financial resources devoted to education or the
facilities provided, such as the teachers employed,
is bound to fail for a number of reasons. To measure the
‘output’, the ‘inputs’ of resources would have to be more
specifically defined. But even if a certain ‘education-mix’
were assumed, the output of education both in the im-
parting of abilities and the improvement of attitudes
would bear no definite relation to the inputs of resources. .

*Mareover, neither health nor education can be dealt
with in isolation. To begin with, conditions of health and
education are closely interdependent. On the one hand a
child's ability to take full advanage of the schooling
provided him depends on his health, and an adult’s ability
1o use the knowledge and skills he has acquired depends on
his mental and physical fitness. On the other hand, the
extent to which health conditions can be improved
depends on people’s knowledge of and attitude toward
hygienc. Standards of both health and education
depend, in turn, on the whole societal milieu. . ..

“A propaganda campaign, directed towards a specific
purpose—for instance, the spread of birth control—
may be launched. If the purpose is achieved, this is.
of course. an educational improvement, €ven though
brought about by means not usuatly thought of as edu-
cational efforts.?

Probably this is like Keynes’s duck: ~The
wild duck has dived down to the boitem—as
deep as she can get—and bitten fast hold of
the weed and tangie and all the rubbish that
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1s down there, and 1t would need an extra-
ordinary clever dog to dive after and fish her up
again,”?

We have really got tangled up; and we had
better clear up the position in academic terms.

“Prof. David and Klunder( say: ‘'Itis by now generally
conceded that the presence of a large residual element
in the growth of aggregate output, an element that is not
accounted for by the growth of inputs of capital and
labour measured’in a more or less conventional manner,
is aesthetically unsatisfying in explanations of the supply
side of economic growth, Moreover, the simpe labelling
of that residual element as the consequence of technical
progress, or an equivalently broad and imperfectly under-
stood phenomenon does ot prove practically  helpful
in guiding decisions about policies aimed at influencing
the aggregate growth rate. .. .In this situation it is hardly
surprising that the notion that there is some sense in
which inputs just equal output would acquire strong
appeal. Indeed, this has been the line taken by much
of the recent interesting work with aggregate production
functions. The residual has been treaicd as the con-
sequence of the mismeasurement of the inputs; conven-
tional measures of inputs of labour and capital are re-
garded as inadequate because they fail to reflect alterna-
tions in the economic guality of physical units of the factors
of production. As this approach is currently being
pursued, the object of the game is to make the offending
residual disappear by contriving new (and more appro-

" e) measures of the growth of labour and capital

puts which will, between them, fully account for the
growth of output. .. . It leads to the embodying

" technical change in capital inputs, on the one hand,
1d, on the other, to the embodying of ostensibly superior
al knowledge and skill in the labour force through

agency of education 4

As a general statement of the position, the
2ove analysis is unexceptionable, However,
1 terms of the problems of Economic Growth
it we face, the issue stands out somewhat
fferently, and may probably be understood
ter, in the language of Prof. Arthur Lewis:
‘The central problem in the theory of economic
wth Is to understand the process by which a
nmunity is converted from being a5 per
10 a 12 per cent saver—with all the changes
n attitudes, in institutions, and in techniques
hich accompany this conversion’’.s

Problem

Now the problem, from our point of view,
whether we can differentiate the impact of
: changes in attitudes, institutions and techni-
les, and build up relevant and specific meas-
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ure of productivity. | was about to write down
a reply in the negative, when my attention was
drawn to a recently published work of the
United Nations Research Institute for Social
Development at Geneva, where they have tried
to build up *‘a new general index of socio-
economic development. This index is inten-
ded to cover social factors and structural fac-
tors more adequately than does the per capita
national income.’’s

of course, even in the models with which
we are familiar, certain modifications are
being made. [ shall again draw upon Myrdal:

“New models have been consiructed. Most of these
have aitempted to isolate the contributions to growth
made by expenditures on education, but some have also
included health and other factors previously rejected as
non-economic”, The starting point has usually been the
addition of a term to the Cobb-Douglas produdtion func-

o a Y o
tion, making it Y.-a K La H ., where Y is national
income, K Capjlgﬂ, L [,abo_ur, and H a ragbag term for
*human factor,” including ‘improved knowledge’, better
organisation, economics of scale, and so on; g a, ﬂ .

4 o
are conslants; and o+ B.=1. Thus whatever is not

caught in variations of K and L is atiributed to H. ‘Im-
provement in knowledge' is another name for what has
been called the ‘coefficient of our ignorance.”” Whatever
the value of these models for advanced Western countries,
and however welcome their atiempt to get away from con-
centration on physical investment, their application to
the problems of underdeveloped countries has bred
confusion™.

Of course, Myrdal has gone
Harrod-Domar Model, with its capital-output
ratio. which has been the basis of macro-
planning in India and other dev eloping countries
in South Asia; and he has discovered in it all
conceivable fallacies: adapted cereris paribys.
automatic nuuatis mutandis, one-factor analysis,
misplaced aggregatisn. illegitimate isolation.
[ shall not waste your time on the logic of
Prof. Myrdal's position.

equally at the

Statistical Problems

However, we, in India and other similar]y
placed countries. cannot escape the statistical
problems involved in the measurement of
capital and output:

“How are planned public ‘development expenditure”,
not all of it investment in the normal sense, and estimated
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private investment lumped 1ogether to arrive at capital
irput? In addition, there is the question of the correct
valuation of capital and output in economies where
restrictions and direct controls are ubiquitous. The
specificity, heterogeneity. complementarity, and indivi-
sibility of capital in South Asia make aggregalion impossi-
ble. When the productivity of newly constructed capital
goods changes, the question arises whether the capital
goods should be measured in terms of output or of input.
Measurement in terms of output is useless for our purpose,
for it would make the capital output ratio a tautological
constant. The difficulty with the input measure, on the
other hand, is that despite the increase in the productivity
of these capital goods, the value of the resources used in
their production may not have changed.®

This would, as you know, lead to endless
discussion; and we would be only going round
and round. Probably, all this 1s indicative of
a struggle towards a new economic theory,
first stated by Keynes in his General Theory:

“] sympathise with the pre-classical doctrine that
everything is produced by labour, aided by what used to
be called art and is now called technique, by natural
resources which are free or cost a rent according to their
scarcity or abundance, and by the results of past jabour.
embodicd in assets, which also command a price accord-
ing to their scarcity or abundance, It is preferable to
regard labour, including, of course, the personal services
of the entreprencur and his assistants, as the sole factor
of production, operating in a given environment of tech-
nigque, natural resources, capital equipment, and effective
demand.'

Prof. Galbraith alse has been working
towards some such theory, probably an im-
provement on Keynes's position of 1935, 1In
his Liberal Hour, Prof. Galbraith says:

“Both technological advance and improved skills and
abilities are the product of personal development, Machi-
nes do not improve themselves..most technelogical
advance is now the result not of the accident of inspira-
tion or genius, but of highly purposeful effort. Once
we had to wait for the accidental appearance of Edisons
and Wrights. Now through education and organised
effort in a laboratory or experimental shop, we get some-
rthing approaching the saine resulis from such more com-
mon cler.  So it comes 1o this: We get the larger part
of our industrial growth, not from more capital invest-
ment, but from improvement in men,...We gel from
men pretty much what we invest in them....”

In his New Indusrrial Stare, Prof. Galbraith
ireats knowledge and technology as the Central
Factor and others as subsidiary, in modern
economic development,  Probably, we are
veering round to the Marshallian position,

RESIDUAL FACTOR & NEW ECONOMICS

though modern economists have the sensation
that they are creating something new. Mr. H.P.
Gideouse says:

““Much of the past discussion of economic growth—
in development as well as in urderdeveloped countries—
appears to be as obsolete as the abandoned and useless
furniture in the attic of an old family homestead., .
Clearly..a new concept of “capital’—and a new political
economy—is in the process of formulation since the old
concepts, which were limited to tangible pronerty, are now
manifestly inadequate. The main shift in the present
development is characterised by the tendency 10 think
of the cause of economic growth as the capacity to create
wealth rather than the creation of wealth itself . .."10

I have tried to clearup abit of essential
theory, for no progress is possible in what are

regarded as practical matters, unless one is
clear about the theory of the matter.
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Great Saving in B.E.S. & T. by
Reduced Capital locking

The Stores Department in the B.E.5. & T. Undertaking. Bombay, caters to the
needs of two major activities: (a) the Bus Transport, and (b) the Electric Supply.
The annual purchases are worth Rs. 8 crores, and an effective control on the inventory is
of vital importance. There are about 20,000 items. Many of them, which are vital for
the running of buses, or supplying elsctricity to the city, contain substantial foreign
exchange efement. The tendency, therefore, is naturally to err on the safe side and
stock larger quantities. The two services, viz., Transport and Electric Supply. are also
of a nature where emergency work is common. The local availability of quality items
is also restricted. All this creates a tendency to hoard. Under these circumstances,
the inventory control needs a scientific and modern approach, so that both the stocks
and the stock-outs are the minimum.

Manual control was not effective at the various stages of the various activities,
The reports to the Management were so much delayed that a corrective action was
of no avail. The position of the stocks at the end of a month was known only after
4/6 months. We, therefore, decided to computerise the inventory controi about same
months ago with a view to obtaining (a) maximum timeliness, accuracy and availability
of information; (b} prompt procurement action; {c) exception reports to highlight insta-
nces of excessive stocks, delays etc., (d) comparative budget vs actual analysis:
(e) effective cost control; {f) accurate costing of issues; {g) prompt accounting of
receipts; (h) periodic analysis’ of inventory activity; (i) reduction ininventory costs
(J) intergrated. economical, and safe data-keeping; and (k) scientific inventory
management techniques.

B.E.S. &# T. designed its own system to suit departmental needs. This gave it an
advantage. Computerisation could be effected without any disturbance ‘n the working
of its departments. ~“We now propose to improve slowly on this system, so that the
outputs could be utilised by other departments for improving the efficieny in their own
fields. If we were to change the output formats entirely, this would have needed
adjustments in other departments, and would naturally have delayed the scheme. We
also trained our own staff for programming. The staff being familiar with the working
of the Undertaking could adapt themselves quickly for automation. Training facilities
provided by 1BM were satisfactory. Three years ago our inventory level was about 15
months, later it came down to 9 months. It is now 7 months and very sooch we expect
to come down to about 4 months. This itself means a great saving by way of reduced
capital locking.—P. G, Patankar, Controller of Stores, B.E.S. & T. Undertaking, in *I.B M. Report”




Concepts And Measurement of
Capital Productivity

G C éeri

Senior Econamist. National Council of Applied Economic Research

BEF()RE we take up the subject ol capital
productivity itself, it will be worthwhile to
examine the shortcomings in the concept of
labour productivity which indicate  the
necessity for evolving the concept of total
productivity as also  of capital and other
productivities.

Theindex of output per manhour is usually
subject to an upward bias. If the index relates
output to manhours of work done only by
‘production-worke;s’—which is frequently the
case for individual industries—there is a further
source of errer. In that case, the index
will usually rise more rapidly than output per
manhour of work done by all workers, for
‘non-production workers’ have, over the vyears.
generally increased in relative importance. This
bias results not only from the omission o/ capital
input but also because the usual index of output
per manhour fails also to take into account
change in the composition or quality of labour.
That is, manhours worked by persons of
different skills, levels of education, and lengths
of experience are treated as if equivalent, thus
ignoring important forms of human capital
that aid in production and coniribute to wage
and salary differentials. The index of output
per weighted manhour catches some of this
intangible capital, for the labour in industries
with high rates of pay is given a heavier weight
than that in low-pay industrics. All the fabour
within an industry is still assumed to be
homogencous.!

Thus, at first sight, variations in the produc-
tivity of <labour’ may seem to be due to
‘labour’. However, if the definition of produc-

tivity is examined carefully, it should te clear
that any factor affecting output or labour
input may have an influence on productivity.
In fact, much of the confusion results from the
fact that the number and variety of factors affect-
ing the productivity of labour are generally not
fully appreciated?. Since labour is only one
of the input factors, labour productivity data
should be interpreted with the utmost caution.
In particular one Las to guard against two
possible dangers in analysing such data:

(1) Danger of placing undue emphasis
upon what can be done by workers to
increase production.

(2) Danger of giving insufficient attention
to problems of what can be done to
increase production by making a more
efficient use of other factors of produc-
tion,*

Because of these dangers and its other
limitations, the concept of labour productivity
has been criticized by some authors, 1t seems
worthwhile to note what these cxperts have
said about labour productivity,

Professer H. 8. Davis, pointing out the
incompleteness of this concept, asks these
questions: Can total input bhe completely
expressed n labour terms? Can 1he efficiency
of industry be fully me:sured by the ratio of
physical output of labour effort put forth,
including the sum of actual and embodied
labour? Professor Bye provides some help on
these questions when he identifies the basic
elements of production as: (1) effort, (2) ability.
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(3) saving, (4) Iand space, (5) natural materials.
(6) risk-bearing. Of these six elements, it is
obvious that manhours can he used to measure
only the expenditure of ‘effort’ and ‘ability’
and even this meussure will be subject 1o some
criticism unless it 18 accompanied by the
acknowledgement that munhours are only a
rough measure of these elements, since they do
not register va i1itions in the degree of effort
or grade of abilitv cxpended 8

According to John W. Ko:nJrick, the chief
objecdon to viput per manhour as an indica-
tor of productivity is that it reflects inter-factor
substitution as well as changes in  over-all
productivity cfficiency. Ounly by relating output
to all tangible inputs can it be determined
whether there has been a <“net” saving in real
costs per unit of output, or conversely, a gain
in productivity.® To quote Fabricant again :
When other resources are used in significant
volume, and chinge occurs in the volume of
such resources used (which is almost always
the case). a measure of productivity based on a
single resource migh' tell us little or nothing
of change in the cfficiency with which this
resource was being ut'l'zed. It might not even
point in the righ: direction® For example,
output per unit of plant and equirment might
have fallen because plant or equipment was
being substituted for labour or other resources.
Yet the efficiency with which plant and cquip-
ment was being used might have risen. Even
the late Dr. Rostas, a pion:cerin the field of inter-
nationil comparisons of labour productivity,
had to recognisc the im;oriance of other types
of productivity measurements in the following
words: “But in industries where this proportion
(i.e. shar: of labour in total cosis)? is small,
and the im-ortance of other factors in toial
costs high, the measurcment in labour producti-
vity only may not lead us very fur, without the
measurement of other imput factors.”s

The views of different experts cited above
seem to carry more weight with regard to
underdeveloped countries  where labour is
cheaper and is abundantly available. A
change in labour productivity in such countries
as has already been said, might be mislecding.
For productivity may be increased in an
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establishment or industry by purchasing
components or partly processed materials from
elsewhere, or by installing capital equipmeni®.
This not only emphasises the two possible
dangers already mentioned, in interpreting
labour productivity data, but also belittles the
significantce of such measurements in the under-
developed countries, The utility of any concept
of productivity in such countries should be
judged in the light of the importance of one
or more inputsin the economy. As T. Barna
also points out: If problems of production are
approached from the ‘iewpoint of capital
employing labour, the cheapness of labour rela-
tive to capital is one of the main factors deter-
mining methods of production, and money costs
of production are of paramount importance. If,
on the other hand, the view is taken that labour
employs capital (and not the other way round)
to increase tts  standard of life by capitalistic
methods of production, “dear” labour becomes
the object of policy and not one of its deter-
mining factors!®, From this criterion it seems
that the concept of labour productivity alone
is not very halpful in underdeveloped countries.
To quote S. Tilles: the chuice of only one
concept of the gencral term ‘Productivity’ is
unfortunate, since it secems to mply that an
increase in productivity necessarily means an
increase in production (with possibly con-
comitant distribution problems) or less labour
(with possibly serjous technological unemploy-
mentj. Preductivity is by no means limited to
this interpretation alone, despite the fact that
output per manhour is a convenient index when
making economic comparisonst!. Tilles uses
the concept of productivity as the ratio of
output (o inputin a more general sense. The
significance of this gencral concept, as he
points out, is not merely that productivity of
other resources may be measured, for measure-
ment of productivity is only the first step.
What is really important is the imrrovement
of productivity and, if we insist always on
productivity, in the sense of labour productivity,
we shall be led by our definition to concentrate
primarily on labour-saving techniques!®.

It will be interesting here to know the views
of the productivity mission sent to India by
the LL.O. Since the Mission had an opporiu-
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nity to study the problem of productivity in
Indian industries on the spot and as it
interrogated various parties, employers, em-
ployees, trade unionists, etc., its views should
be considered all the more important. Pointing
out the confusion prevailing over labour
produciivity in India, the Mission observes
in its Rerort: To many in India who tended
to think of productivity exclusively in terms of
labour productivity, the only way of increasing
productivity secemed to be the installation of
new, labour-displacing equipment. [t was
thought that reirenchment would be certain
and new  capital investment necessary. A
consequence was that many employers and all
trade unionists were wary of the consequences
of raising productivity,”  Further, pointing out
the dungers of teo much emphasis on labour
productivity, the Mission goes on to say: The
usual method of measuring productivity in
terms of ‘labour productivity’, although the
most convenient for various reasons, tends to
concentrate attention on the productivity of
capital equipment. Even in the more advanced
countries the growth of automation and the
very heavy cost of new plant in many industries
is rendering the full utlisation of capital
resources sometimes more important than the
fullest udlisation of the human ones. It may
pay to have a few men to spareif, by doing
so, an cxrensive piece of plant can be more
fully utitised. This is even more true in
countries where unskilled labour is plentiful
and cheap.!s

It follows trom the foregoing that the
concept of labour productivity, unaccompanied
by other related measurements, is not appro-
priate in underdeselored countries. We should,
therefore, develop some other concepts, accord-
ing to the tmportance of a particular input or
mputs in an industry. Seeing the present
capital shortage in India, it might be helpful to
measure the productivity of capital cquipment
and or of raw materials and fuel in addition
to that of labour. But the matter isnot so
simple as it seems at first sight, for in practice
many difficulties arise while measuring total
productivity or productivity of any factor
other than labour. Nevertheless, our ideal
should be to measure the total productivity.

CAPITAL PRODUCTIVITY

During the two years 1958 and 1959, 1
myself was associated with the construction of
production and productivity indexes with the
Indian Data. | wanted to measure the capital
input particularly in regard to the fixed capital.
1 give below the extract from what 1 had
written then:

Although a direct measurement of capital
consumption, and consequently of capital
productivity, does not seem possible with the
Indian data, we can. however, usean indirect
measurement for the same. Since plant and
machinery are mainly run by means of electric
power, the consumption of clectricity may be
deemed to be in proporiion 1o the amount of
services of plant  and machinery used. This
means the greater the consumption ot electric
power, other things being equal, the greater
the use of plant and machinery in factory, and
vice versg. This assumptlion. however, cun be
rendered inappropriate if a number of factories
start generating their own power, instead of
purchasing 11 from outside. and use the same
in their manutacturing process. This 1s because
Census of Manufactures will not  give such
data regarding the generation of electricity and
its use within the same plant: our assumption
will. accordingly. fail to indicate the true extent
of mechanisation. However, the limitation is
not only true for electric power, it also holds
for any inputs, say, fuel and materials produced
and used in the same factory. Al the same, it
seems reasonable to assume that itis unlikely
that in a short pariod such changes take place
on a large scale.  As such the assumption may
be regarded quite plausible  for practical
purposes.

It may be further pointed out that the
muroduction of capital input 1s considered
necessary since  in its absence the Material
Input Index is heavily weighted. As material
is generally the largest single input in an
industry, the Muterial Input Index is likely
to influence unduly the other productivity
Indices. The introduction of capital input, no
matter in this indirect manner, gives appropriate
weights to all the purtial productivity indices
and is. therefore, likely to give better results
provided that capital productivity itself does
not give a distorted picture,
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In his book!® published in 1961, John
Kendrick has introduced the concept of ““total
factor productivity” or “total productivity”
which implies the measurement of cuiput per
combined labour and capital inputs. Comment-
ing on this new measure of productivity, Stanley
H. Ruttenberg has raised certain basic issues.
For example, what is the conceptual basis for
the new produciivity measure—i.e. Does total
factor productivity purport to measure cfficiency,
in terms of dollar costs to business, alone? Or
does it attempt to measure efficiency in terms
of costs to the economy as a whole ? Again, when
the measure does not include other inputs,
such as education, science, technology, social
orpanisation, cultural heritage, and quality of
human skills, how can it be called as “total
factor productivity” or “total productivity™?
So much about this measure of “total factor
productivity™ which forms the subject of another
lecture. I will now confine mysell to the
measurement of capital productivity based
mostly on the above work by Kendrick.

The main difficulty in the measurement of
capital productivity brings on the concept and
measurement of capital input, In the industry,
for instance, different types of capital are
employed—fixed capital comprises land, build-
ing, machinery, tools, transport equipment,
furniture and fixtures, etc.; working capital
comprises inventories or stucks of material.
stores, fuels, semi-finished goods including
those in process, products and by-products,
cash in hand at bank. In the context of
productivity —measurement, it s neCessary
to take both fixed capital and working capital
into consideration though some studies have
indicated that only fixed investment actually
utilised is a more appropriate indicator of
capital utilization.!®

The first step in measuring the capital input
is to estimate the real net capital stock
employed in the various industries; the next is
Lo weight these figures by the basc-period rates
of return. To estimate the real net capital
employed, the capital stock data have lo be
deflated to eliminate the effect of price changes
in such a way that a ncw unit reflects the base
year value.
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Age of plant and equipment is another
relevant factor, as the repair and maintenance
charges mount up with age so that the contri-
bution to net output falls, In other words
real value of capital stock net of accumulated
depreciation allowance is regarded as a more
suitable measure of the capital input than the
gross stock of capital. The problem of depre-
ciation is, of course, not applicable in case of
land as it is generally believed that maintenance
expenditure on land preserves its capacity to
contribute to output at the same level as in the
base year. The real stock of land in each
industry is combined with other types of capital,
belore being weighted by the rate of return to
capital as a whole in each industry.

Inventory estimafes represent average
beginning and end-of-year numbers of units
of the various types of goods times the average
price inthe base year. In other cases, book
value estimates are deflated by price indices
designed to convert to constant, base-year
prices.

TABLE 1
Private Domestic Economy

Growth Rates in Real Product and
Productivity Ratios, 188%-1957

{Average Annual Percentage
rates of change)

Period Real Real Product Unit of Real
Gross Gross  per Capital Gross
Product Total Labour lnput Product

Facior Input per

Input Man-

hour
(unweighted)

1889-1957 35 1.7 2.0 1.0 2.4
18891919 3.9 1.3 1.6 0.5 2.0
19191957 3.1 21 2.3 i3 2.6
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TABLE I

Private Domestic Economy, Covered-Industry
Sector 17

Growtl Rates in Output and Productivity
Ratios, 18891953

{Avcrage Annual Percentage
Rates of Change)

Pericd Quiput Qutput Unit of  Capial

per Total Labour Input
Factor Input
Input

1889-1953 a2 1= 1.9 10

1889-1919 R a6 0.8 0.

1919-1953 3x 2.6 2.8 1.9
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PRODUCTIVITY measures can be broadly
classified into two types: partial factor and
total tactor productivity measures. Partial Pro-
ductivity is the average productivity of the
particular input in question. The productivity of
labour has been the subject of study for a long
time, both because of the relative case of meas-
uring it and its welfare aspects. Capital produc-
tivity has been investigated by several workers
during the last three decades or so. In recent
times the productivities of various materials
and fuels have also been studied. All these are
partial factor productivities in the sense that
output is related only to one input at a time,
without explicit recognition of the role played by
other inputs in the production process. Lately,
emphasis has shifted to total factor productivity
measures. A measure of total productivity
compares output to a weighted combination of
inputs, usually labour and capital. This
measure, however, leaves out of account several
intangible factors, such as, managerial skill,
degree of competition in the market, and to
that extent it is not truly an index of total
factor productivity.  The term multi-factor
productivity is perhaps a better one. This
composits measure of productivicy has been
given other names like “technical change”,
“measure of our ignorance™ and “the Residual”.
The importance of the measure is clear from the
fact that several American studies, to cile an
instance, have shown that 80-90 per cent of the
growth of output per unit of labour has been
explained by the so-called technical change, the
remaining 10-20 per cent being all that capital
per unit of labour could claim.

The various studies dealing with measure-
ment of total factor productivity differ in their
methods. However, all of these studies use
the concept of a production function, either
explicitly or implicitly. Some derive measures
of productivity by taking the ratio of output
(or a weighted combination of outputs) 10 a
weighted combination of particular inputs
(usually labour and capital). Other studies
estimate production functions for the purpose
of measuring productivity, We shall discuss
here some important methods of both types.
First we shall describe the notation to be used.

Y ==index of output in physical units

L=index of labour input in physical units

K=index of capital input in physical units

A=Residual, total factor productivity, or
technical change

a=ratio of the value of labour input to the
value of output (the relative income
share of labour)

B=ratio of the value of capital input to the

value of output (the relative income share
of capiial)

t=time
Y, L, K. A==relative (percentage) rates of

change of the respective
variables per unit of time,

W =wagss per unit of labour
i=rental per unit of capilal services
The zero subscript

magnitudes.
unity.

_ indicates base year
The price of output is taken as
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The Arithmetic Index

The most commonly used measure of total
factor productivity is based on the arithmetic
index. The index of productivity, A, is given
by

Y=A (W,L-i;K) )
or
i
A= ®,L K 2

A is thus the average productivity of an arith-
metic combination of labour and capital with
factor prices in the base pericd as weights,
It all variables are expressed as inder numbers
with a common base period. the weights can be

expressed as factor sharcs (o, and B), as
follows:

YAl WlriK -

A Wil L iK, K
YO 'L@ ' Y’H b K(,

() |
I (3
(=) 8(5) ’

The constant prices used as weighis in (2) can
relate to any one reriod or canbe an average
of over several periods. Some of the pioncer. of
this subject, namely Schmookler Abramovitz
and Keadrick, used this type of index and so
Domar calls this the SAK method.

so that A=

The Arithmetic
(implicitly)

Index method assumes

(i) that the production function is linear
i1 labour and capital

(i) that competition prevails in the factor
markets, and

(iii) that the firms are in equilibrium
respect to their use of labour
capital. These assumplticns are
to justify: The linearitv of the

with

and
hard
pro-

TOTAL FACTOR PRODUCTIVITY

duction function implies that the
marginal products of the inputs are
independent of the quantities of inputs
and that capital and lubour are perfect
substitutes in production, The equality
of the marginal preduct of capital with
its pricz calls for long-run equilibrium,
““a rather hazardous assumption in a
study of economic growth’ (Domar),

The price of capital (i) in practice, is not
a rental payment for the ‘use of capital, nor
the market raie of interest, but the average
rate of return.

The Solow Method

Next in importance is Solow’s methad (1957).
Solow begins by assuming that technical change
15 neutral, in the sense that it leaves the mar-
ginil rate of substitution between inputs
unaitered but changes the output obtainable
from given inputs, so that the production
tunction is of the form

Y=A (1. f(L, K) 4
with A (t) measuring the cumulated effects of
technical change. The other two assumptions

are;
(i) that f (L, K) is homogeneous of degree
one, and
(iiiy that facter prices equal to their
respective marginal  products. By

differentiating boh sides of (4) with
respect to 1, we got

dy dA
Ht—,f(L, K). St

af §L . sf dK
Aot 5 k. @)

and dividing by v,

I deLgA_;Ll sf 1 dL |
v dt Adt - 5L L odt
1 gf 1 dK
Kf sk x ar
. - 1 sf — 1 sf
1.€., ¥ —TA +LT ‘ST:L—:*I\TE—K (5)
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where v = I e

y d

1 dy — 1 dL
= A -ftetc.,

Now assumption (ii) implies (by Enler's
theorem) that

L %E—+K. _85{ ~f(L, K)
and by assumption (iii)
§=W and —;L]; =i
o LS LW _,
and - 2L —p )

Subslituting (7) in (5), we have
¥ =A +al 48K (%)
where o §=1, by (5)

. A=7 —(aL+BK) 9)
The rate of growth per cent of total factor pro-
ductivity is the difference between the per cent
rate of growth of output and a weighted sum of
the per cent rates of growth of labour and
capital, the weights being equal to factor
shares in the current period. Using time series
on the discrete analogues of Y, L, K and a,

one could derive a time series on A and thence
on A(t) itself

Wecan express (9) in a slightly different
form:

A=(v—L)—B(K~—L) (10
The term ( y—Lj on the righthand side of (10}
is the relative rate of grewth of output per
unit of fabour, while (K—L) represent the re-
lative rate of growth of capital for labour
unit. Thus the relative rate of growth of total
productivity equals the relative rate of growth of
labour productivity minus the share of capital

times the relative rate of growth of the capital
labour ratio.

We note that the Solow method uses
moving rather than constant weights. Further-
more, it does not assume that the production
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function is linear in inputs with the implica.

tion that the marginal products are independ-
ent of the levels of inputs.

The Geometric Index

Suppose the production is of the Cobb-
Douglas type,

v=a L% kP an

with constant ¢ and B, and a—+PB=I1. Let us
assume (i) that competition prevails in the pro-
duct and factor markets, and (ii) that there is
equilibrium, Then the equilibrium conditions
are that the marginal products of the inputs
are equal to the respective factor prices:

Y Y.
ar =W and BT(—ﬁl

W iK
or a-—--L—.— and B=lT (12)
so that the exponents@ and 8 in the produc-
tion function (11y are equal Lo the respective
factor shares in every period.

7

Taking logarithms of both sides of (11). we
get

log v=log A-alog L+Blog K {13
Differentiation of both sides of {13) with

respect to t gives the following relationship
between relative growth rates:

1 ﬂ '::.]_ &A&a _l_ _S_L 'Is ) BK
T st A st U 5 "MK st
v=A+al +8K (14)

It may be noted that equations (8) and (14)
are quite alike, with the difference that @ and
P are constant in (l14), but not in (8). Thus
the operational difference between the Solow
and the Geometric Index methods is that the
former uses shifting weights while the latter
uses constant weights,

We note, in passing, that (11) implies the
following:

Am T

-, with a+8=1
® P

(15)
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Equation (15) shows that the measure of total
factor productivity. A, is obtained as the ratio
of output to a weighted geometric mean of
labour and capital with factor shares as
weights. Hence the name “Geometric Index™.

Domar has pointed out that the ditference
between the rates of growth of a geometric and
an arithmetic index will be small if the period
is not long and the rates of growth of labour
and capital are not appreciably different. The
geometric index should be preferred to the
arithmetic for long-term comparisons, for two
reasons: (i) since the main interest is in relative
rates of growth of the Residual, it is proper to
use the rate concept all the way, that is, to
combine both inputs and outputs geometrically:
(ii) the expression for the rate of growth of
total productivity,

A~ 7—al—8 K

is easicr to comprehend, manipulate and expert-
ment than its arithmetic counterpart.

Finbergen Method

The point of departure of this method s
the wnrismicred  Cobb-Douglas  production
function,

a ;

v Ay L Ka with g-- B! {16)
which allows for the possibility of non-constant
returns to scale. Tinbergen further specified that
total productivity increases at a constant rate, ¢
so that,

Ay=A,et
and the preduction function becomes
v oAy et L KP (17)
Its logarithmic transtormation is
log v—log A, ; a log L- Blog K -zt (l¥)

The parameters, ¢, # andx can be estimaled by
regressing log v on log L, log K and t
The cocfliciert ot 1 15 tle estimated rate of
technical progress, net of the effect of s:ale

A A
economies which are estimated by (a+p—1). It
is interesting to note that this method attempis
to disentangle the effect of scale economies

TOTAL FACTOR PRODUCTIVITY

from that of technical change and that it does
not postulate comyetitive equilibrium, How-
ever, this method does not always yield good
results on account of the strong time trends in
the variables.

Both the Geometric Index and the Tinber-
gen methods postulate a Cobb-Douglas type of
production function, and thus assume that the
elasticity of substitution between libour and
capital is unity.

Index Based on the CES Function

The merit of this index is that 11 does not
specify the elasticity of substitution to bea
particula - number, like unity or infinity. All
that i assumes i that the elasticity is a
constant at all levels of inputs and output. The
index is based on the Constant Elasticity of
Substitution (CES) production function,

|

¥ --A{EL'*P o el BT } o

The condition that the marginal rate of
substitution equals the price ratio gives the

relationship,
K
) = P log f

(w ; ) ( and p.

which can be used to estimate 3
from

Then

1

oLe ca—srl v
total factor productivity involves th: use of an
exponentiall, wezighied harmoenic average of
input indexes. This method obviously involves

difficult calculations and, therefore, has not
been extensively used.

Fyaluative Comments on the Vethods

All the methods discussed above assume that
technical change is neutral and disembodied.
Technical change is said to be “embodied™ if
it affects output through the improvement in
the quality of an input, usually capital
Technical progress is embodied in new capital
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in the sense that ‘‘capital formation is a
vehicle for carrying technical change into
effect” (Solow). The relaxation of the assump-
tion that technical change is of the disembodied
type resulls in the reduction of the magnitude
of the Residual. Studies by Solow, Denison,
Griliches, and Jorgenson dealing with this
aspect will be discussed later.

All the methods, except the one due to
Tinbergen, postulate constant returns to scale
and compe:itive equilibrium, which are restric-
tive assumplions. Release of these assumptions
has been found to lead to a smaller Residual,
as will be shown later, The earlier studies
attributed 80-90 per cent of the growth In out-
put per unit of labour to *“technical change™,
which was nothing but a measure of ignorance.
More recent studies have tried to show that
improvements in factor qualities, economies of
scale, etc., accoun: for a substantial proportion
of the so-called technical change.

Treatment of Raw Materials

The production function for a particular
industry or sector should include material
inputs purchuased from other industries or
sectors. The correct arithmetic index of pro-
ductivity in this case is

T
A:’ e
\NUL-TIUK—?hDR
where R is the materials input and h, is the
price of materials in the base period. In
practice, the cost of materials in constant

prices is subtracted from both sides of the
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production lunction, and the following formula
is used to calculate an index of productivity

¥ — h,R

Al . 0

WoLTIOK
It can easily be shown that A!SsA, the correct
index, according to A%, so that the elimina-
tion of the cost of materials has the effect of

exaggeraling the absolute rate of growth of the
residual.

Measurement of Output and Inputs

The problems of measurement of output
and inputs are the same as in the case of the
siudy of partial productivities and must have
been discussed in the context of labour and
capital productivities. To avoid repetition and
duplication of effort, these problems are not
discussed here.
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Measurement of Agricultural
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JAPAN'S agr.culture is churacterized by the

small-scale furming, depenlent heavily on
rice cu'tivation, us is the case in many other
countries of Asia and the Far Fast. However, it
seems 1o be noticeably diflerent in the foltows
ing three points.

Firstly, a far-reaching land reform was
implemented just after World War II and
nearly all the farmers became owner cultiva-
tors, It cannot be emphasized too much
that the land reform brought about the demo-
cratization of rural communitics and resulted
in increased produciive capacity of food and
other agricultural products, which has contri-
buted to a ¢reat extent o the reconstruction of
the national cconomy during the period from
the mid-1940's to the mid-1930's. It js true
that the land reform did change the traditional
pattern of ownership of agricuitural land
fundamentally, but failed to alter the then
prevailing small-scale srtucture of farming.
Today, when 20 years have passed after the
land reform, domestic as well as international
conditiens surrounding agriculiure have altered
almost entirely. It is increasingly recognized
that the policy in favour of owner cultivators
living on small-scule farms has become an
obstacle to a leap of agricultural productivity.

Secondly, fand productivity, i.c., vield per
unit of land area is a: wvery high levels. For
instance, the FAQ siatistics show thatin 1967
paddy yield per hectare in Japan averaged
3.8 tons, and this is about three times as much
as in South-Fast Asian countries such as
Thailand, Burma, and the Philippines. This

is made possible, among others, by the huge
investment in land improvement projects and
the advancement of agricultural technology
especially in the field of rice cultivation,
together with the development of agriculture-
related  industries of fertilizers, pesticides,
insecticides, agricultural machinery, etc. Now-
adays. mechanical power is used widely in
agriculture instead of draught animals. ~ For
one thing, 96 per cent of the area under paddy
1s now ploughed by power machines,

Thirdly, the national economy as a whole
underwent a surprisingly rapid growth averag-
ing as high as ten per cent per annum during
the past decade. One of the key factors
making possible such unprecedented prosperity
of the Japanese economy was undoubtedly an
abundant supply of manpcwer of good
quality, of which farm population provided an
important  source. The Basic Survey of
Employment Status indicates that during the
decade cnding 1968. the number of emplo-
yees in the nenagricultural sectors increased
by 10,543 thousand in all, while agricultural
and forest workers decreased by 4.618 theusand
during the sanfe period.

Income Objectives of Government Policies

It was not until after 1935 when the
Japanese economy entered the period of high
rate of growth thai agricultural and forest
workers began to compare their own in-
comes or levels of living with those of other
workers and become conscious of a wide
gap between these sectors, Backed by both
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their intense consciousness of income gap
and their desire for its rectification and
the raptd growth of the economy in general,
the Government enacted the Agricultural
Basic Law in June 1961. whereby the Govern-
ment revealed the basic lines of policies to be
followed in the field of agriculture,

The Agricultural Basic Law provides in
Article I that «.... .the objectives of the State’s
agricultural policies shall be to secure agricul-
tural development and raise the status of
those engaged in agriculture in line with the
growth of the national economy and the
elevation of social standard of life, while
offsetting the disadvantages of agriculture
arising from natural and socio-economic handi-
caps, with the aim of ensuring that ugricultural
productivity may increase in such a way as will
narrow the gap in productivity between agricul-
ture and other industries and that those engaged
in agriculture may earn greater incomes which
will enable them to make a living comparable
with those engaged in other industries.”

To realize parity of levels of living would
logically presuppose the achievement of income
parity which is generally regarded as an ideal
originated in soctal Justice in the modern
society. In principle, however, income parity
attained by other means than improvement of
labour productivity would often prove to be
unreasonable from the standpoint of national
economy. That is why in the foregoing Agri-
cultural Basic Law. the reduction of producti-
vity gap, instead ol income parity. from the
efficiency point of view and the parity of living
levels from the welfare point of view are
juxtaposed as the ultimate objectives of
government agricultural policies. In making
a comparison of levels of living between
farmers and urban wage-earners, however, it
is, of course, necessary to clarify sources of
their incomes as well.

In reality, it would be impossible to achieve
parity of living levels for every agricultural
worker  with those of  nonagricultural
workers by means of agricultural income alone.
Therefore, one should have to aim at ensuring
the improvement of the whole farm income
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incleding income from non-agricultural sources
as far as the majority of farm households are
concerned. One of the foremost tasks now con-
fronting government agricultural policies is to
foster ‘economically viable farming units ™
which are defined as highly efficient family
farms yielding encugh agricultural income for
their members to make a living comparable with
that of those engaged in other occupations,

Under the provisions of the Agricultural
Basic Law. the Japanese Government is required
to compile and submit annually to the Diet
“the Report on the State of Agriculture” which
includes a description on the trend of agricul-
tural productivity and living levels of farmers
in comparison with other segments of the
economy.

Methodological Problems of Comparison

First of all, the concept of productivity
should be made clear.

The definition once given by the Organisa-
tion of European Economics Co operation is
that productivity is a quotient which 1s achieved
by the division of the product by one of the
productive factors. It states that in this
manner the measurement of produclivity can
be made in the form of land productivity,
labour productivity and capital productivity by
calculating the ratio to the output in respect of
each of the productive factors such as land,
labour and capital.

Again, the ILO (International Labour
Organization) defines as follows: Qutput iz what
can be obtained as the result of the invested
quantity coupled with the multitude of various
factors. all having significance, such as equip-
ment, resource, energy, labour, technigue and
management. These various factors can be
divided into principal classificatio.;s as labour,
capital, land and organiration. The propor-
tion to the output of each of the invested
factors can be called the productivity of the
respective factors in question. Now, when
one actually delves into the problem of produc-
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tivity, what sort of concept should be regarded
as the most appropriate in different cases?

Broadly speaking, it is divided into pro-
ductivity as an indicator of enterprise man-
agement and productivity as an indicator of
economic welfare, and our concern is with
the latter, After the War, the concept of
labour productivity was looked upon as vital by
every country. This labour productivity is
undersiood in the form of physical producti-
vity, behind whi. h lies the general understand-
ing that cvery country c¢an enjoy economic
welfare which will be brought aboui by the
increase in labour productivity,

To unders:and productivity, what is to be
measured and in what form? According to
the above definition, there are  various
me:hods of measurements such as labour pro-
ductivity, capital productivity, land producti-
vity, collecuve productivity. While the first
three indicate ratio to owpu: in respect with
one productivity fuctor. collective productivity
signifies that all the productive factors are
converted into one same unit and the rauo
to the outputin regard to the t1otal invesied
quantity thus converied is arvived at.

Furthermore, by using output expressed in
value, the concept of value productivity can be
obtained in place of the physical productivity.

Regarding the comparison of the levels of
the productivity between different sectors of
the economy, labour productivity is usually
cmployed in practice partly becuuse of the
hhmitation of reliaile statistical data. Broadly
speaking,  there are two ways ol sectoral
comparison of lubour productivity. One isa
so-called macroscopic way of compartson as
measured i terms of gress or net product per
worker in different industries by using national
income and labour force s:atistics, The other
is, 5o to speak, a microscopic wav of compa-
rison in terms of the value added per worker
based on surveys of imdividual farm manage-
ment and of business results of non-agriculiural
enternrises. It appears that the former way is
adopted morc frequently than the latier in
this country. In using the latter way, more-
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over, a question would arise asto what size
of groups of farms or enterprises should be
chosen for comparison purposes.

_Either way of comparison faces & common
ditficulty of the existing different patterns of
employment between agriculture and other
industries.  As is well known, agricultural
workers are usually not able to work cons-
tantly throughout the year because of the
seasonal nature of their labour requirements.
Even if they are forced to be idle in farming
for a fairly long period in a year, a certain
number of family workers are normally being
retained on the farm holding to wmeet the
labour requirements in the busiest season.
For this reason, agriculture is desiined to have
relatively more workers than  other industries.
Therefore, it would seem, some insist. more
Appropriate (0 express in terms of manhours
for a comparison instead of the number
of workers. [t might also be important to
take account of the quality of labour in view
of a marked difference in the components of
labour force between agriculture and other
sectors, Nevertheless, sufficiently reliable
statistical data on man-hours to be usable for
comparison are not available as ye:. not to
specak of those on the quality of labour.
Another point is that the concept of producti-
vily would intrinsically be better expressed in
physical jerms, The absence of reliable defla-
tors of gross or net product by indusirial
origin, however, has made it difficult to arrive
at a precise macroscopic comparison in real
terms. It is true that use of indices of labour
productivity in different secrors would enable
tis to compare rate of change in the respective
time-series with each other, but it would be
unable to show the magnitude of the gap itself
in levels of productivity,

Labour Productivity & Income Disparity

Productivity Gap Between Agriculture and
Industry:  In 1967/68, the net product per
worker computed on the basis of both net
domestic product and labour force by indus-
trial origin, amounted to Yen 317 thousand in
agriculture as against Yen 823 thousand in
manufacturing. In other words, the former was
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as low as 39 per cent of the latter. From Table
1, however, it may safely be judged that such
productivity gap, though with annual ups or
downs, has on the whole tended to narrow
slightly in recent years, The narrowing gap,
however, has primarily resulted from a sieep
rise in ag-icultural price relative to prices of
manufactured goods, Between 1960 and 1967,
the index of physical labour productivity in
agriculture rose by 60 per cent {or 6.9 per cent
annually), the rate of increase matching that of
advanced Western countries, However. the
corresponding rise  for the manufacturing
industry was much greater, reaching 90 per cent
(or 9.6 per cent per anuum).
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Income Comparison

Of course, the low comparative productivity
of agriculture is by no means directly indicative
of disparity of incomes distributed to workers
between agriculture and other sectors, since
profits, rescrves, dividends, etc. accruing to
corporations and included in the net product
of nonagricultural sectors hardly ever goto
their workers, whereas virtually all the realized
agriculture income goes to agricultural workers
in this country. The comparison between
agricultural income and industrial wages shows
that in 1967/68 ihe average agricultural income
per man-day worked out for farm households

TABLE 1

Comparative Productivity of Agriculture and Related Indicators, 1960 to 1967

Net product per worker at
curtent priges *

Indices of Prices *
(1960/61 = 100}

Indiges of labour
productiviiy**

(1960 —=1C0)
Apgricul- Manufac- Agricubiure, Agriculture  Manufue- Agricultural Wholesale
ture turing as per cent turing Prices to Pricas of
of Manu- Producers Manufac-
facturing tured Goods
\l[' ‘;O U")
1960 113 406 27.9 100 100 100 1c0
1961 124 166 26.6 10F 116 109 100
1962 145 82 30.1 113 113 120 Y8
1963 162 350 29.4 117 124 128 100
1964 186 599 310 126 139 134 99
1964 218 623 4.0 133 144 149 100
1966 155 721 354 143 163 160 102
1967 n7 %23 38.% 160 190 174 102
Source : Econamic Planning Agency: National Income Statistics; Statistics Bureau of the Prime Minister’s

Office: Lahour Force Sirvey;
Japan: Fndex Nember of Wholesale Prices,

Japan Productivity Centre: Labour Preductivity Indices; Bank of

Ministry of Agriculture and Forestry: fudex Number af

Agricultieral P!'(:rirlf'lir)rr, and Index Number of Prices Received by Furmers,
= Fiscal vears beginning [st April of the years indicated.

** Calendar years.
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TABLE 1I

Ratios of Agricultural Income* to Manufacturing Wages** on
Per Man-Day Basis, 1960/61 and 1967/68

As per cent of manufacturing wages

Manufacturing establishments  emploving :

Agricultural
income per § or more S0 29 30 10 99 100 to 499 500 and
manday regular regular regular regalar over
in Yen workers workers workers workers
National average
1960/61 525 82.0 96.9 74.3 61.3 438
Farm household
196768 1,632 87.0 116.2 100.7 86.1 68,3
Farm size groups,
excluding Hokkaido :
1-—1.5 hectare
1960,61 527 62.2 97.2 74.5 61.6 4.0
1967/6% 1,570 83.7 i11.7 96.9 ¥2.8 65.0
1.5--2 hectares T T T -
1960761 616 72.7 113.7 87.1 2.0 51.4
1967/68 1.765 91.t 125.6 109.0 93,1 73.8
2 hactares 1960,61 811 95.7 1496 114.7 947 67.7
and more
196763 2.239 119.3 159.4 138.2 118,2 936

Source 1 Ministry of Agriculture and Forestry: Furm Household Ecorcmy Surver and Ministry of Labour:
Monthly Labour Survey.

*Agricultural income per manday is obtained by dividing annual agricultural income on the
average farm by total mandays spent on its family furming,

**Manufacturing wages per manday is arrived at by dividing the average amnual toral wage
carnings by the average number of days worked per vear,
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was cqual to 87 per cent of the averapge daily
wage in manufacturing establishments employing
five and more regular workers. In recent years,
rising agricultural prices and decreasing labour
input have brought about a substantial increase
in agricultural income per manday, leading to
a diminishing disparity with industrial wages
(see Table 1I). Naturally, the level of agricul-
tural income or industrial wages varies accor-
ding to the size of farm land or the number
of regular employees. In 1967/68, the average
agricultural income per man-day on the farms
with 1 to 1.5 hectares of cultivated land ap-
proximated to the average daily wage of small
factories employing 30 to 99 regular workers;
and the corresponding income on farms with
1.5 to 2 hectares or on those with 2 hectares
and over of cultivated land was still 6 to 7 per
cent below the average daily wage of medium
factories with 100 to 499 regular employees or
of large factories with 500 or more regular
employees, respectively. The wage differentials
of factory workers among enterprises of diffe-
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rent sizes have recently tended to dwindle,
reflecting an aggravating difficully of recruiting
young labour especially in the medium and
small enterprises, but are still very wide as
mentioned earlier,

It should be kept in mind that, no matter
how high the agricuitural income per manday
may be, it is rather the parity of annual total
agricoliural income with yearly wage earnings
in other sectors that would concern agricultural
workers who include many short-time workers.
In fact, the estimated agricultural income per
head of fictitious full-time workers into whom
the aggregate mandays of agricultural labour
were converfed on the basis of the number of
days worked (averaging 280 days a year) of
regular workers in the manufacturing industry,
remained only 82 per cent of the annual wage
earnings of the average factory worker in
1967/68. To attain such parity of anoual
income, it is primarily the scale of farming
that matters,

Hyderabad Firm’s Bonus Scheme
Linked with Productivity

The Comprehensive Bonus Plan introduced by the Vazir Sultan
Tobacco Company Limited, Hyderabad, has been a success, according to
the Chairman of the Company, Mr. A. M. Lal. Addressing the 3%th
Annual General Meeting, he traced the genesis of the plan, and in doing
s0, he observed : * While | have spoken of productivity before, | would like
to touch upon one aspect which is unique, and that is the workers’
participation in productivity. Whereas many manufacturing units work
on individual incentive schemes, and determine Bonus on the profits
made, we hold the view that profitability under normal conditions is
under the control' of management, as employees do not participate in
decision-making. They are, however, responsible for productivity. This
thinking led some years ago to the creation of a comprehensive Bonus
Plan, which has subsequently been modified and brought up-to-date.

“This Scheme incorporates a Productivity Payment Index for diffe-
rent levels of production. Workmen get advances each month against
the Production Index, and the final adjustment is made at the time of
paying out the Annual Bonus. This year, the Bonus amounted to over
five months’ basic wages. Rewards directly linked with Productivity
are eminently sensible, and the added bensafit is that this Bonus covers
not only machine-operators, but also all non-management employees in
the plant and office. Apart from the monetary aspect, the Scheme gives
the employees a greater sense of dignity and involvement in the
Company’s production plans.”’
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Quality Reliability is the theme of the Asian Productivity Year-1970. In
India, as in several other countries of the Asian region, it has been a tremendous
task to create an awareness, among managements, of the importance of quality.
“The problem is acute by itself”, say the authors, “more so for a developing
country with a sellers’” market sheltered by import restrictions.” The three typical
case studjes presented here have an important moral, particularly for develop-
ing countries, and in presenting the problem the authors state that “even a
mere recognition by top management that there is a real continuing need to
relook intc and assess objectively its quality problems, programmes, and
policies from time to time is in itself a significant step forward in the direction
of a breakthrough in modern Quality Management.”

IN a developing country with a sellers’ market
sheltered by import restrictions, complace-
ncy has often prevented managements from
recognising quality problems, and the need to
resolve them employing modern QC methods.
Only pressure of crises or similar cause has
compelled the attention of some of them to
review their quality problems, programmes,
and policies.

A few studies, typical of the many the
authors encountered in the course of their
work in the companies, are presented in this
paper. These studies have brought out an
urgent need for arousing a positive attitude in
the managements for contingous review and
audit of their quality programmes and modern-
ising them. The question in such a context is
posed as to how to accelerate the pace of the
QC movement without waiting for ¢rises to
develop.

Presented below are three typical case
studies having an important moral to convey,
particularly to developing countries.

CASE I

The Director of a factory, producing
industrial and medical equipment, invited a
group of Quality Control Specialists, and
desired them to answer :

{a) How effective are the activities of
Quality Control in my plant?, and

{by Can its working be improved, and if
‘yes', how?

The factory, of medium size, is producing
precision industrial and medical equipments
with an annual turnover of about $ 1.33
million. Short-run jobs are characteristic of
its production. The plant with overseas colla-
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boration has reportedly established a reputation
for the quality of its equipments.

There are 11 Sales Branches in the country
which in a way form the first line customers.
The branches inspect the equipment again for
quality, and the defects and rectifications in
them are relayedto their Director, who, in
turn, transmits these to the Factory Director,
The branches also provide field service and
report similarly the complaints from the ulti-
mate customers,

The Factory Director is proud that the
field complaints on quality have not been many—
less than one per cent of the equipment mar-
keted. The defects and rectifications from the
branches have, however, caused some concern
to him from time to time.

It is against such a background that the
questions were somewhat confidently posed by
the Factory Director,

Steps Taken

At a meeting of all the Divisional Heads
and the QC specialists convened by the Direc-
tor, the Plant Manager circulated a Note,
which suggested certain study areas by the
specialists’ team. In the discussions that follo-
wed, divergent opinions were noted both on
the nature of quality problems in the plant,
and the studies thereon. Strong views were,
however, expressed that raw material and
bought-out components accounted for many
quality problems.

Arising out of these discussions, it was
finally agreed to constitute a Diagnostic Study
Group, including the Chief Inspector and
Production Manager, and pilot an exploratory
Quality Audit to identify the areas for special
studies in depth.

The Audit comprised: (i) a questionnaire
(Annexure 1); (ii} analysis of company data
as well as fresh data collected; and (iii) dis-
cussions with the various operating Divisions
which included purchasing, marketing, and
costing,
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Based on the above, a Check List (Anne-
xure IT) identifying the specific areas was drawn
up, and depth studies were launched. The
constitution of an ad hoc committee of the
plant Manager, the Chief Industrial Engineer,
with the team members enabled expeditious
completion of the tasks of the team in about
three weeks,

Qutgoing Quality: About 40 per cent (major
and minor defects) of some of the equipment
did not meet with the requirements. Consi-
derable differences existed from branch to bra-
nch in the standards of inspection, and also
between the factory and the branches.

Final Inspection & Assembly: Hundred per
cent inspection is carried out on all product
characteristics. Audit, however, showed the
following defects on a few key products:

Products % Defective % day-to-day
Type variation
A 23.2 10.2 to 34.1
B 22.0 12.3 to 28.6
C 10.6

1.3 to 18.5

In-process Inspection: Most of the gauges
were worn out. Patrol checks during produc-
tion were carried out arbitrarily on 350 to 60
per cent of the items. Capability studies with
respect to about 40 components showed that
in more than 80 per cent of the cases, the ma-
chines could not meet the drawing tolerances.
Concessions wete frequently allowed, but not
all documented. Reliable scrap assessments
were rendered difficult because of unaccounted
losses. Arbitrary cutting and machining allow-
ances frequently resulted in the production of
components either in excess or deficit from the
antipicated targets. Reworks were not syste-
matically recorded. The assessment of setting
scrap, machine resettings, etc., was renderad
difficult as there was no record.

Raw Materials: The data recording system
was inadequate: Vendorwise information was
not available, The sampling and acceptance
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procedures employed were defective, and ineffi-
cient.

General Observations: Operator consciousness
of Quality was inadequate. While inspection at
the final stage was excessive, the inspection of
incoming materials and components was insu-
ficient,

Sources: Coming to the sources, it was
noted that (a) no specific internal acceptance
standards were available for most of the equip-
ments produced; (b) goals were not set forth
for various quality losses {scrap, defects, wastes,
safety allowances, etc.); (¢) the responsibility
for the prevention of defects was not clearly
specified as between production and inspection;
and (d) no apparatus for feed-back or follow-
up existed,

Management Appraisal & Actions

The results were first discussed with the
factory Director, and was followed up by a
meeting with all the Divisional Executives,
The findings of the team, described above,
which provided an answer to the first question
of the Factory Director, were considered in
detail, and the need to reorganise the QC
system in the Plant was agreed to.

Coming to the second question, the team
had prepared a list of recommended sugges-
tions for improving the QC system which
included (a) Formulation of clear-cut Quality
Acceptance Standards; (b) Establishment of
Quality Audit Cell; and (¢} Setting up of
goals for internal losses (scrap, defects, wasles
etc.).

The Management accepted the recommen-
dations, and set up Working Groups and an
implementation Committee to proceed with the
tasks ahead.

CASE 11

There is the case of another factory produ-
cing bearings. It isa mass production plant
with an annual turnover of Rs, one crore, A
fifth of its products is exported, and, like the
former, has overseas collaboration,

ASSESSMENT OF QUALITY PROGRAMMES

The Plant Director is happy that there are
not many qguality problems, as his is, unlike a
Job shop, a mass production plant laid out
mostly for standard bearings. Problems of
machine loadings and setting, patrol checks
on quality, etc,, are reported to be not serious,

Inspection strength accounts for about 10
per cent of the manufacturing group. A 100
per cent check is carried out on all the bearings
at final inspection. About 20 per centto 30
per cent of intermediate products are snap
checked, and at two of the machining stages
a cent per cent check is instituted.

The Director, in view of an expansicon pro-
ject, desired to know from external QC spe-
cialists —

(i) how effective was his existing Inspection
Department, and

(iiy to what extent the reinforcement of
the Department was necessary to take
up additional lead.

To answer these, the QC specialists set
about their task commencing with a Quality
Audit in the Plant, Discussion meetings
were held first with the top, and, next. with
the middle management executives to seek
their views on the effectiveness of current qua-
lity activities in the factory, Opinions widely
varied both within and between levels on the
status of Quality Activity. Arising out of
these discussions, three quality audit teams
were formed, including in each of them execu-
tives of Departments. A Questionnaire (Anne-
Xure 1) wasalso employed to compile a com-
prehensive picture of the QC  Department’s
work, The audit itself lasted for about two
weeks,

Here again, contrary to the beliefs of the
management, the operating results showed
that about 32,5 per cent of the outgoing bear-
ings had defects (both major and minor);
machine scrap widely varied from 3.9 to 18.3
per cent; almost one fifth of the products both
in the standard and the special production lines
was reworked (No documents were available
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on reworks or concessions allowed); the mach-
ine downtime for ‘Quality reasons’ was almost
40 per cent; customer claims on a few types
were fairly high—4 to 5 per cent of their turn-
over, though the overall claims settlements
were assessed at 0.5 to 0.6 per cent of the sale
value,

Tracing the major reasons, the teams ob-
served: (a) The inspection was mostly pre-
occupied with segregating good from bad
products; (b) No clear-cut responsibilities or
procedures existed for preventing defects; (c)
The areas of quality losses were not clearly
identified, and goals were not set forth for
various quality losses (scrap, defects, wastes,
ete.)

The results peinted out that (i) there was
an urgent necd to reorganise Inspection as a
QC Department with redefined functions and
appropriute structure to step up its effective-
ness, and (i) the existing strength was ade-
quate afrer reorgagnisation of the department,
to meet all the needs of the expansion, without
any addition—an observation which caused
considerable surprise to the management,

CASE 1L

A third example is of an Insulator Fac-
tory. Against an installed capacity of $7 million,
the present annuzl turnover was $ 3 million or
a saleable output of about 42 per cent only of
the kiln output. The Dircctor scemed concer-
ned about this low yield; along with the Senior
Executive he attributed the Jow vicld to the
raw material—<lay—though ready remedies
were not available,

He was, however, concerned with  the
stream of customer complaints on the dimen-
sions and visual defccts from the field. The
situation was all the more purszling to him, as
he had a QC Department with respounsibility
for 100 per cent checks not only on the finished
but also on the simi-finished insulators.

Tn this context, heinvited QC Specialists
and posed them the question: “What is defi-
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cient in my present Quality set-up which pre-
vents us from getting full assurance that the
quality shipped is O. K, ?”

The Specialists commenced their task with
an evaluation of the field as well as the internal
product quality status. Asin the earlier cases
study teams were constituted, The teams
conducted comprehensive quality audits both
of the products and the functions ofthe QC
Department. The steps and the procedures
employed were nearly the same as in the
previous cases,

The results showed that (a) about 25 per
cent of the insulators were passed under con-
cessions particularly for dimensional devia-
tions; (b) there were no documents either of
actual dimensions or concessions granted; and
(c) overchecks and feedback were almost non-
existent.

It was noted that in-plant corrective action
was all that was required to climinate practi-
cally all these complaints.

While the Director’s question was thus ans-
wered, the investigations concurrently brought
out revealing results in respect of low yield:
(a) About a tenth of the in-process losses was
unaccounted; (b) Kiln Scrap — about 50 to
709, significantly varied from shift to shift, car
to car and between one product type to
another; (¢} About 20% were retouched for
repetitive defects; and (d) Operator to operator
differences were significant,

The results showed that action on the above
within the plant can step up the yield by an-
other 40%; (raising the yield from 40 to 80%)
using the same clay — carlier believed to be
the culprit for low yield.

Need for Breakthrough

These cases, as already stated, have an
important moral to convey, particulurly to
devcloping countries. They are typical of
many more encountered by the authorsin the
course ol their work in companics, where the
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managements had felt that all was well with qua-
lity. While the managements at least raised the
questions in these cases, In most others com-
placency has prevented even that curiosity.
Even a mere recognition by top management
that there is a real continuing need to relook
into and assess objectively its quality problems,
programmes and policies from time to time is in
itself a significant step forward in the direction
of a breakthrough in modern Quality Manage-
ment. How best to arouse the awareness of
managements for such a positive need to have
their Quality programmes and achigvements
audited for their own and the country’s benefits
still remains a formidable task. The problem is
acute by itself, more so for a developing country
with a sellers” market sheltered by import
restrictions.

ANNEXURE 1

Assessment of Quality Programmes
Questionnaire Items

Company : XYZ
I. Position and structure of the QC Depart-
ment—
IT. Primary responsibility for:
{a) Defect prevention during production—

(b) Prevention of defective products from
being purchased or accepted—

(¢) Prevention of Defectives from reaching
customers—

(d) Improvements of product or process
quality—

(¢) Reporting  to  management
product and process quality.

regarding

III. By which group* are the following functions
carried out ;

* 1. Inspection; 2, Quality Control; 3. Inspection and
Quality Contrel in one group; 4. Industrial Engineering;
5, Maieriazls Control; 6. Production Planning and
Control; 7. Preduction; 8, Purchasing; 9. Research and
Development; 10, Reliability. (Add remarks, like,
received litile attention, not defined, etc.).

ASSESSMENT OF QUALITY PROGRAMMES

(A) Physical Inspection of

Purchased material

Manufactured parts

W bk

Mettalurgical, Chemical, ete. nature
4. Finished products

(B) Reporting of Quality

Quality Audits
Quality Ratings
Vendor rating
Customer complaints

Action reporting
Quality Costs

. Basic paper work (appraisals, evalua-
tion, follow-up)

e S-S

(C) Studies using statistical techniques

1. Sampling inspection

2. Experimentation

3. Process capability studics
4, Charts

(D) Gauge Inspection & Control

(E) Taking corrective action

(F) Studies to reduce cost

(G) Reliability studies

(H) Quality assurance

() Vendor approval

(J) Systems & Procedures

(K) Scrap and Rework evaluaticns

(L) Disposal of non-confirming material
(M) Creating quality consciousness

{(N) Liaison with Government and other outside
inspection agencies,

IV. Relations of QC with other Departments.

V. Evaluation of results of Quality Control:
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(a) Measurement of

(i) Routine Control charts and sampling
inspection procedures;

(i) Product and process improvement
studies;

(b) Do you expect the results of quality
contro! to reflect on your Balance-Sheets?;

(¢) Cost savings from quality control pro-
grammes (Quote specific cases).

ANNEXURE 11

Checklist items for QC Depth Study
Company XYZ
Time schedule: 3 weeks

1. Final Equipment:

(a) Audit and Evaluate the Quality of out-
going equipment—cover two vital items in each
of the industrial and medical equipment cate-
gories. Draw the items from the finished
products stores;

(b) Compare and analyse the branch and
customer complaints;

(c) Analyse the value and defect priorities
for claims, returns, damages;

(d) Classify the defects—assess if' inspection
differénces exist—cover two key cquipments.
With reference to medical equipment, analyse
measurement characteristics;

(e) Assess the significance of standards,
procedures for testing, etc., with reference to
two key items.

2. Final Inspection, Assembly & Sub-Assembly
and Machine Shop :

(ay Assess the overall quality losses for
the six months ¢nded—reworks, scrap, wastes,
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downtime, deviations in standards, and un-
accounted losses;

(b) Evaluate the actual current situation
by pilot studies on two key items;

{c) Conduct machine capability studies for
as many components as possible;

(d) Explore limits and fits;

(e) Develop a model list for Quality checks
with reference to two of the key items;

{f) Scrutinise generally the quality reporting
and feed-back systems and in particular with
reference to one of the items;

(g) Sample and its gauges in everyday use;

(h) Analysec  concessions, history and
proceedings;
(i) Formulate the basis for Inspector

deployment with due considcration for job
precision, their quality history and machine
capabilities.

3. Raw Materials and Bought Out Components ;

{a) Examine the adequacy of current record-
ing system of inspections;

(b) Snap audit a few bought out compo-
nents and material in relation to the quality
and nature of inspection;

(c) Carry out Vendor Analysis for a few
major items; and

(dy Snap survey of the QU systems of one
or two key suppliers,

4, Inspection Department : Examine the goals

set-up, its place, siructure, composition,
“strength, nature of responsibilites, budget,
etc.

Reference

1. Dr. 1. Qshikawa - Vile proceedings of the All-India
Conference on Quality, 1967, ISI, Calcutta,
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APY-1970
Essay Contest
for Supervisors and Foremen

The National Productivity Council (NPC) invites Supervisors and Foremen
to write Essays/Articles, not exceeding 3,500 words in length, in English
or Hindi, on the following topic:

WHAT | HAVE DONE TO IMPROVE PRODUCTIVITY AT MY
WORK CENTRE THROUGH ELIMINATION OF WASTES
AND INCREASING THE VALUES OF THE OUTPUT

2. The following prizes are offered :

First Prize : (One) Rs. 300 with a Certificate
Second Prize : (Three) Rs. 100 each with a Certificate
Third Prize : (Ten) Rs. 25 each with a Certificate

3. Entrants to the contest should be employed in any industrial or other
organisation in the capacity of a Supervisor or a Foreman for not less than
two years.
4. Two copies of the Essays/Articles, neatly typed or written, should be
submitted through their respective Heads of Departments. All articles
submitted will become the property of NPC, and will not be returned.
5. The results of the contest will be announced early in January 1971. The
decision of the NPC on ali matters pertaining to the contest shall be final.
6. The envelope containing the Essays/Articles should be superscribed
“Contest for Supervisors and Foremen,”’ and reach the

Assistant Director (Coordination}

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

on or before fuly 31, 1970




Coordination Through the Secretary

Y

KN Sapru
Chairman, National Small Industries Corpn. Ltd.

OORDINATION is a word very difficult to

define and still more difficult to put into
effect. Its scope is very wide, but fortunately
its meaning is well undersiood. T should,
therefore, particularly like to focus attention
only on coordination as an administrative and
managerial process,

To my mind, this process is best illustrated
by taking the example of a machine. A machine
is composed of several parts, which move in
various directions and ways. Such motion,
however, is regulated and synchronised, so
that the parts are made to mesh with one
another, ltis this meshing together that leads
to production and it is the meshing process
that is called coordination. An industrial
organisation, likewise, is composed of many
departments, units and cells, all of which
perform their particular roles. The task of
the coordinator is to make their activities
mesh into a meaningful and purposeful whole,
Coordination is, therefore, the binding force
tying together the various managerial funcions
of planning, organising, and operating. ltis
the synchronising of effort from the standpoint
of time and sequence of execution. It is the
common element in all managerial efforts.
Authority arises from responsibility. Responsibi-
lity is discharged through leadership. Leadership
is multiplied through delegation, and defined
through delineation of functions. Coordination
is the process of tying together or synchronising
of all efforts of management, The Chief Execu-
tive Officer is usually the supreme coordinating
authority in the enterprise. Human relation-
ships spring from human understanding, and the
beginning of all relations is then the meeting and

knowing of people. Good relations i an enter
prise come frem carefully pianned coordination
of common activities and objectives. Tt is only
through coordination that the Chief Executive
Officer—the leader—can face and overcome
the effects that the external and interpal
influences impose on the life of the concern.
The external pressures arise from a variety of
factors like State policies over which he has no
control. Likewise, internal pressures develop
from inside the company from unforeseen
occurrences, or from policies which have been
established in good faith. Price competition,
better quality goods, better after-sales services,
more effective  advertising—all of them,
gives rise to pressures of various kinds,
Changes in the standards of living, wage rate
change of fashion may affect sales volume
International occurrences, like tariff changes
and currency fluctuations, may affect sales
and financial soundness. The chief executive
officer must so perform his intricate job of
coordination as to ensure that the standards set
are not too high or too low. He must medjate
and decide when differences of opinion or
judgement are apparent, and he must be
prepared to initiate other  means of
reconciliation when his personal intervention
is not desirable or possible. It is up to him to
decide when coordination can be best secured
by establishment of new objectives, policies or
procedures, by the delegation of new responsi-
bility or authority or by the withdrawal of
authority and centralisation of command of
the activity.

In an organisation, the scalar chain consti-
tutes process of coordination, through which
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the coordinating authority operates from the
top throughout the entire organised body.
The scalar process becomes effective through
(i} leadership, (ii) delegation, and (iii) func-
tional definition. The clear identification and
effective integration of functions completes the
cycles of coordination in organisation practice.

A communication system is a pre-requisite
to effective coordination. Therc are three
directions in which communication should flow
in any human organisation: downwards, up-
wards, and sideways., We must not just think
in terms of problems. techniques, media and
information system, but must consider the
people in industry who are talking, arguing,
and negotiating—in other words, the communi-
cators, The objectives are the central points
of plans and operation, and must be developed
and defined clearly before we set out to accom-
plish them or suggest the lines on which
coordination is to be done,

The Committee is a common device for
achieving effective coordination amongst vari-
ous units, in divisionalised organisation, or in
large plants. In order 1o solve an immediate
problem, managers frequently have to deal
horizontally with their peers and diagonally
with people at different levels who are neither
superiors nor subordinates. To follow estab-
lished formal routes would be too time-consum-
ing and costly. It is the chief executive
officer’s task not only to recognise these
undefined relationships, but also to make them
work definitely and smoothly, Once the
discrepancy between organisation and techno-
logy has been recognised, steps must be taken
to integrate the {wo by one or more of the
following methods:

(i) Change the technology to conform to
the existing organisational structure;

(i) Change the organisation so as to
define and formalise the relationships
with technology; and

(i) Maintain both the existing organisation
and existing technology, but introduce
mechanisms to reduce or minimise
the discrepancies belween the two.

COORDINATION THROUGH THE SECRETARY

Widespread use of the highly developed
and specialised techniques for rapidly process-
ing alarge amount of information, and then
its application to decision-making problems
reduce the coordinating activities made outside
the chief executive function. It is only reason-
able to expect that all such specialised analysis
and techniques are coordinated before they
are put into effect. The chief executive can
fargely accomplish ccordination through use
of committee meetings, personal staff, and
specialised staff assistance. The Committees do
help carry out the responsibilities of coordi-
nation, and generally consist of principal line
and stafl heads. They meet periodically to
counsel, advise and coordinate objectives, pro-
grammes, organisational changes, use and
expenditure of funds and other operating
matters brought before it. It isan interesting
point to ponder over whether or not worker
representative should be invited to attend,
as it may result in getting real cooperation and
coordination among the entire plant group.

Role of Secretary

The secretary of any industrial or commer-
cial enterprise is preeminently the coordinator
of the organisation besides being the link-pin
between the policy-making organ, viz.,, the
Broad of Directors, and those to whom it is
given to carry out those policies, viz., the
executive,

Much depends also on the size of the
company. The larger the organisation the
more specialised do managerial functions
become, and the more numergus are the levels
in the line of command. The more difficult,
therefore, is the task of ensuring that all are
working to a common policy and pulling in
the same direction, This is the essence of the
Secretary’s task as coordinator.

Further, coodination demands not merely
that all executives on the same or different
levels are pulling together, but also that the right
kind of specialist advice is made available to
them before managerial decisions are taken.
It is on the Secretary that this responsibility
devolves. The Secretary has a pivotal position
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in a company whether it is in the private sector
or public sector. The Companics Act casts
upon him responsibilities for compliance with
its various provisions. Various Returns are
to be filed with the Registrar of Companies
and other Government Departments within
the prescribed time, and the meetings of the
Board of Directors or Shareholders are to be
called and certain resolutions passed in a
particular manner. He acts as a link between
the policy-making body, ie., the Board of
Directors, and the Top Executives. The various
proposals and plans needing consideration of
the Board of Directors pass through his hands,
and the decisions taken thercon are again
conveyed by him to the Executive concerned.,
In this function, whether the Secretary ought
toact as a Postman or he should have a soul
of his own is a debatable point, The argument
in the former case is that the proposals going
to the Board are drawn up by Departmental
Heads who are specialised in the subject, and
therefore, the Secretary could not be allowed
to meddle with their notes prepared for the
consideration of the Board. On the other
hand, the same argument is given to justify
that the Secretary of a company who also acts
as a Secretary to the Board must act as a
conscience-keeper of the Board. He, being
an officer uninvolved in any specific operation,
can impart objectively to the proposals by
bringing out some more vital information
which either gets withheld as 2 deliberate
action or inadvertantly. Particularly in a
public enterprise, the part-time Directors have
no financial stake in the organisation. and
have little time for detailed scrutiny, and,
therefore, their decisions tend to be taken on
whether information is circulated to them,
According to this view, the Sccretary must
examine, get clucidations wherever nccessary,
and satisfy himself as an agent of the Board
before including the proposal in the Agenda
for the consideration of the Board, andin that
event he must accept reponstbility for f.ctual
and correct presentation of the case.

Public & Private Sectors

What T have said so far applics equally to
the role of a Secretary in privaie and public
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enterprise. There is, however, an important
distinction between the two types of enterprises
which the Secretary has constantly to bear in
mind. This distinction lies in the difference in
motivation. Both private and public enter-
prises serve the public by producing goods or
providing scrvices as cconomically and efficiently
as possible, But, whereas in public enterprise
service is o direct and conscious purpose, in pri-
vaie enterprise service is incidental to and a by-
product of profit-making. There is, or should
be, no conflict in a public enterprise between
the social purpose set for it and the largest
profits compatible with the social purpose. But
in private enterprise such a conflict is not only
possible, but virtually inevitable. This is be-
cause the maximusation of profit does not
necessarily pive rise to the maximum public
benefit; the more so if the enterprise is operating
in conditions devoid of competition. In the
performance of his role as coordinator, the
Secretary must take carc to ensure that the
purstit ol profit does not obscure the social
purpose or militate against its achievement,

Equally the Secretary must guard against
the danger of the enterprise developing into
some kind of *-Managerial Empire” in which
officials enjoying the security of tenure, charac-
teristic of the civil service, become apathetic
about the social purpose they are supposed to be
pursuing, and even become overbearing in
their attitude to the public.

There 15, or used to be, a popular misconcep-
tion that a public enterprise should be allowed
to pursue its social purpose uninhibited by the
commereial constraints that characterise private
enterprise, This view is not correct. In the
actual running of a public enterprise, sound com-
mereial policy has a definite meaning and place.
A public enterprise, like any other enterprise,
should endeavour to minimise the cost of
production, and strive as far asis compatible
with the social purpose to make the concern pay
its way. Economic viability, however, should
not be given undee emphasis. In an underdeve-
foped country, it may be necessary to run the
enterprise at a loss, even for prolonged periods.
Such losses have to bebalunced against the
actual or potential gain to the economy as a
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whole. Ttis the needs of the economy,. long-
term and short, as conceived by the authorities
responsible for the development programme,
that must take priority. It will be the Secre-
tary’s task to steer a course between these
opposites so as to achieve the maximum public
good at minimum cost.

Internal & External Coordination

There are two types of coordination-—intet-
nal and external. As regards internal matters
that need to be coordinated, they are diverse,
and cover a wide range. Broadly speaking,
they include;

(i) Relationship between the executive
headed by the Managing Director
and the Board or any other supreme
body;

(ii) Internal structural organisation;
(i) Procedures and supervision;
(iv) Personnel; and

(v) Labour relations.

It is absolutely important that the relation-
ship between the executive and the Board, of
which the Secrctary is the bridge or the go-
between, should at all times be harmonious and
cordial. To achieve this, the Sccretary should
ensure that the Board restricts itself to its
policy-making function, and does not interfere
In matters of managerial detail. The implemen-
tation of policy lies in the hands of the chief
executive, and there it should stav. The Secre-
tary is called upon to report to the Board the
performance of the executive in giving effect
to its policy. In the discharge of his duty he
should pay the maximum regard to factual
accuracy, objectivity, and clarity, Misunder-
standings can easily arise over a loose word or
phrase, particularly where the subject is a
controversial one.

On internal structural organisation the
Secrctary’s role as coordinator is 1o see that as
fur as possible the same  pattern of organisation
is adopled through the enterprise in all its

COORDINATION THROUGH THE SECRETARY

branches, units and sales, subject only to modi-
fications necessitated by differences in the nature
of work, local conditions and circumstances.
All large enterprises tend over the years to
evolve a standard organisational structure best
suited to their needs. As far as possible the
standard pattern should prevail, since it is
convenient from the administrative point of
view. At the same time, organisational patterns
adopted elsewhere which are considered more
conducive to economy and efficiency should
also be kept in view,

Uunder personnel fall such matters as recruit-
ment, training, promoltion, assignment and use
of specialised technicians, incentives and morale,
pay systems, and so on. The Secretary will be
guided in all such matters by past experience
and practices, and his coordinating function will
be to see that departures from them are made
for good and proper reason. - There should, of
course, be no hesitation on the part of the
Secretary to put forward ideas gathered from
other enterprises which occur to him and pro-
mise better results,

There are next the external matters to be
coordinated by the Secretary. These may, for
convenience, be considered in three groups:

(i) Relations with Government.
(ii) Relations with other enterprisecs.
(i) Non-Government relationships.

Of all the enterprises’ relationships with the
Government, the financial one is of key impor-
tance. The Financial Advisor is primarily res-
ponsible for the conduct of relationship, and the
scope for coordination by the Secretary is
perhaps limited. Finance from Government may
take the form of an outright grant, or
equity capital or loans, or a combination
of these. Fach form has its own merits,
and its own suitability will depend on the
nature of the enterprise and the prevailing
policies of the Government. Whatever form
finance from Government might take, it will be
subject to various conditions and stipulations
which must be fullitled.  For example, Govern-
ments’ prior approval is necessary to the declara-
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tion of dividends from Lhe profits carned. Tt
will be for the Secretary to ensurc that such
approval is obtained at the suitable stage. Simi-
larly the matter of payment of interest and
repayment of loans, the Secretary should coordi-
nate by seeing that the prescribed time-limits
are not crossed except with good reason.

Personnel Management also impinges on the
enterprises’ relationships with Government at
vartous points. In India, compiete freedom to
hire and fire, to promote and demote, orto
establish grades and pay-scales has not been
conceded to the management of public cater-
prises. The limitations imposed by the
Government are fairly stringent, and it is mainly
in their observance that the Secetary’s role as a
coordinator is attracted. Demotion, for example,
being a punishment, can be awarded only after
due compliance with the established procedure
and after giving the person concerned an adequate
opportunity to be heard. These procedures have
acquired in India almost the sanctity of law and
the Secretary through whose hands all such cases
pass is usually the repository of information
and precedents.

A public enterprise necessarily develops a
series of complex relationships with firms on
the public and private sectors which function
as its suppliers and customers and sometimes
its competitors. The smooth functioning of such
relationship can be facilitated by the Secretary
in his role as coordinator by arranging for
mutual consultation at suitable levels and
before differences of opinion harden into
irreconcilable stands,

Relations of the enterprise with the public
are of vital importance for managerial and
employee morale. Strictly speaking, one should
distinguish between relations with the public,
i.e. the general body of the citizens and relations
with irs public, i.e. those who are consumers
of its products and services. The approach to
each will be different, and the Secretary has
ample opportunity and scope to influence the
public relations effort of the entreprise in the
right direction,

The Secretary’s special responsibilities in-
clude compliance with the requirements of
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various laws—the Companies Act, Labour laws,
and fiscal enactments of all descriptions—and
personal contacts with the appropriate persona-
lities in the various Ministries enable him to
keep abreast with the latest developments in
the sphere of policy. Such liaison work is of
immense help in order to coordinate the
activities and policies of the enterprise with
those of the Government. The public enter-
prises being financed from the public exchequer
become the business of all tax-payers and
their elected representatives in Parliament, The
Members of Parliament and public in general
get casily influenced by any adverse comment
which may rightly or wrongly come to be
circulated, Tt is, therefore, very necessary for
a Company Secretary to coordinate favourable
opinions for his enterprise and to change any
hostile opinion. In order to do so he should be
in close touch with the Administrative Ministry,
and feed them with regular information so as
to keep them fully informed of the day-to-day
activities of the enterprise and not be caught
unawares on any occasion.

Conclusion

In concluding this article, I must sum up that
coordination is the very breath of efficiency of
an enterprise, and plays an important role in
achieving the objectives set before it.

This Could Have Been
Avoided......(1)

In the Mettur Workshop, Mettur
Dam, a workman who was not fully
conversant with the operation of a
carpenter's revolving saw (slectri-
cally operated) worked in the
machine without the knowledge of
superior officers, and met with an
accident by cutting two of his
fingers.

This reflects the inquisitiveness
of the individual to work on the
machine without knowing its work-
ing details. — S. S. MANI, Papanasam
Proiect.




Modern Management Techniques
& Their Application

Jyotirmoy Banerjee
Professor of Mechanical Engineering, Regional Enginecring College, Rourkeha

In this paper, the author has drawn attention to the complex man-machine
systems confronting the managers today—systems where they look for quick,
precise, and effective methods to arrive at decisions in all spheres of activity.
According to him, *scientific techniques contribute only partly to the needs of
management. Human judgement, understanding, and volitional choice fill in the
balance for an effective guidance, direction, and control of activities in achieving
the desired results.” The author points out that “‘although management is sure
to become an applied science in the near future, one should not consider the
various new techniques as wonder-drugs, and be carried away by the charla-
tanism dressed up in mathematical parameters, unless of course these are
tested and applied within the spectrum.” He adds; *'Strikes and gheraos are
epidemics that cannot be kept outof doors. What is required is to face the
situation threadbare with a little humanity, patience, and humility, and lead the
people towards the common goal of greater productivity, security, and higher

standards of living.”

IN this age of steadily expanding business,
the management executives have to operate
on the highest order of enviromental couplings
with shrinking time at hand. The problems
generally faced by them are so complex, inter-
twined, and dynamic in nature that unigue
solutions are hard to find, and the optional
solution is the nearest approach to the pre-
diction of results within the domain of techni-
cal, economic and political feasibility, Guess
work, rule of the thumb, and blind flying
methods are gradually being replaced by modern
techniques that quantify the real situations in
terms of different forms of mathematical models
of quick perception, effective decisions, casy
evaluation, and control. No matter how comp-
lex the system is, it can be represented by a
function of the form:

E-fC. U) .. .. .. 1.1
1 1

where E is the measurz of the system’s effec-
tiveness or performance; C, are the controlla-

able aspects of the system, and U are

uncontrollable aspects of the system,

Science and technology are continually
evolving methods to reduce the uncontrollable
aspects to set patterns for predicting the most
likely solution under the evaluated risks.

Till the end of the 19th century, manage-
ment was considered to be a skillful and dis-
ciplined approach to the accomplishment of
objectives. F.W. Taylor first introduced the
concept of scientific management, and applied
successully the analytical techniques to shop
production methods. Grantt refined the tech-
nigues, and stressed the human aspect as the
vital point in the man-machine systems. Mathe-
matical, psychological and sociological techni-
ques were developed independently, but their
impact on industry was felt most in World War
Ii, when the syslems concept was developed
and an interdisciplinary approach to the deci-



JYOTIRMOY BANERJEE

sion-making process was considered inevitable.
A host of sophisticated techniques are now
successfully applied to real life problems in the
different spheres of management activity under
the broad heading of Operations Research.

The technigues are either classified accord-
ing to the problems of sub-optimisation (alloca-
tion, programming, sequencing, inventory,
erplacement, competition, and others} or acc-
ording to the areas of activity (finance, pro-
curement, physical distribution, facilities plan-
ning, manufacturing, project scheduling, mar-
keting, personnel, transportation, research and
development, and others). A more general
classification would be as follows:

Isomorphic model techniques;
Mathematical Programming;
Statistical;

Electronic Data Processing;
Simulation; and
Quasi-mechanistic.

ISOMORPHIC MODEL TECHNIQUES:
These are the deterministic models to depict the
real life situations on numerical or schematic
notations for gaining insight, discovering signifi-
cant variables, devising means of improvement,
and for control. Since the classical work of Lan-
chester?, several iconic, analogue, or symbo-
lic models have been developed. Physical
scale models are utilised in Facilities Planning,
Schematic models are used for Production
Planning and Control. Graphic charts indi-
cate business trends. Standards, formulae, and
monographs are used in work measurcment,
accounting, and cost control. The basic tool
utilised is either analogy or simple mathemati-
cal computation.

MATHEMATICAL PROGRAMMING
TECHNIQUES : Mathematical programming
techniques are  gencrally  applied to
production processes where the various scarce
resources are allocated to obtain some given
or alternative outputs. These techniques are
further classified as: (a) Linear Programming;
'~ (b) Geometric Programming and (c) Dynamic
Programming.

LI P

(a) Linear Programming (T.C. Koopmans* &
G. Dantzing®): This methodology is used where
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some objective function is to be minimised or
maximised, while at the same time satisfying
the various restrictions (equalities or inequali-
ties) placed on the potential solutions. Pro-
blems of mixing, job assignment, capacity
allocation, preduction scheduling, transporta-
tion, and purchasing are the common areas
of its application. Simplex methed is applied
where slack variables, real or artificial, are
found to exist. For extensive problems, com-
puters are used to reduce steps.

(b) Geometric Programming (C Zenner®): This
technigue is utilised for problems in which con-
straints are non-linear. It is based on a gene-
ralisation of arithmetic-geometric mean inequ-
ality. It has great potentialities in engineering
design and systems analysis.

(c) Dynamic Programming (R. Bellman®): It
is used in multi-stage decision processes where
a sequence of choice has to be made, and each
choice, made from among two or more possibility
either maximises or minimises some predefined
objective function or criterion function. Here,
time is introduced in the statement of a pro-
blem. Problems on replacement, optimum in-
ventory location and control, production smo-
othing, and long-range policies are handled
by this technique. Because of manipulation
of a large amount of information, an electronic
computer becomes more or less indispensable
for solving such problems.

STATISTICAL TECHNIQUES (W.A. Shew-
hart®): Such techniques are based on the laws of
probability and applied to stochastic processes
where management is interested in knowing the
maximum likelihood of a decision being correct
and the risks involved (because of random
variation of quantity, quality, and cost of
output) within some kind of limits. A few of
them are noted below:

(a) Sampling Techniques (H.F. Dodge*): In
many industrial problems, where chance vari-
ables show a definite pattern, it is possible to
draw inferences about the output based on less
than complete information. Such information
is tapped from time to time to arrive at a defi-
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nite conclusion about the output economically.
The procedure may be random, random-strati-
fied, or systematic, The technique is univer-
sally employed in controlling the quality, or
process. Other fields of application are the
determination of production cost, accident rate,
labour turnover, absenteeism, machine break-
down, and the reliability of a product. The
Work Sampling technique is used for the
determination of idle tim= and labour strength.

(b} Industrial Design (R.A. Fisherl0); The
technique is used to pinpoint quantitatively and
at a minimum expense the significant causes of
variation resulting in out-of-control process by
randomising one and deliberately varying others.
By permutation, it is possible to isolate those
factors which contribute to the observed varia-
tion in other than random fashion. Also, tests
can be performed to detect any inter-action
between the factors. The two powerful tools
are the statistical inference and analysis of
variance. Such techniques are used in the
establishment of production standards, quality
of incoming materials, and in cases where
decisions are to be taken from limited data.

(¢) Queueing Theory (A K. Erlang): It is
used where several incidents line up randomly,
and await clearance in some specific way, as in
communication systems; and in the flow of in-
formation, product, work and people in a plant.
1ts use has also been extended to more complex
cases like customer priority or machine inter-
ference'? The technique basically works on the
assumption that the waits increase indefinitely
as the utilisation of service channels increases
towards unity; and the probability that there
are various sizes of waiting lines, tends to
become a reality.

(dy Game Theory (J. von Neumann!®): It
deals with strategies in repeated competition
where end results are more or less predictable,
such as in bidding tenders, or in Market Rese-
arch. The pay off matrix is decided first, and
the choice is optimised by the minimax crite-
rion.

{e) Search Theory (B.O. Koopmans'¥): This
technique is of recent origin. It is used for
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directing efforts to areas where indications
show that results would be fruitful, Its princi-
ples are found useful in advertising, sales, and
marketing,

ELECTRONIC DATA PROCESSING (A.
Ottinger'®); With the help of an electronic
computer, the technique offers a standard dis-
ciplined approach to the recording of a massive
amount of factual data arising out of the day-
to-day problems, and provides the management
executive with a meaningful information,
through sifting, for effective decision-making.
The steps involved are : collection of data;
processing (sorting, collating, calculating and
summarising); and comparison with expected
values, past performance, and provision of
guidelines for decisions which may serve as
inputs to subsequent cycles. Symbolic Logicts
is used to deal with theinformation flow to
computers, and to manipulate logical formulae
for clearer thinking in a host of alternative
combinations, More powerful, complex, and
expensive equipments are being developed to
ensure savings through decreased processing
costs, and pay off at situations when timely
information is needed for a course of action.
Burrough's <Datatron’, Ferranti’s ‘Pegasus’,
1BM 65, 701, 1420, Sperry Rand ‘Univac’, and
other types of machines are now available for
computer programming and solution by techni-
ques discussed earlier.!?

SIMULATION TECHNIQUES (F.M. Re-

cciadil®): This methodology is to set up first a

stochastic model of a real situation, and then
perform sampling experiments upon the model
to obtain the essence, without operating upon
raw data, Basically five different technigues
have been developed : {a) Monte Carlo; (b)
Systems Simulation; (¢) Operational Gaming;
(d) Industrial Dynamics, and (2) Net-work Ana-
lysis,

(a) Monte Carlo Technigue (G.E. Forsythe?9):
This technique is used in problems that involve
uncertainty, where the variables cannot be
represented by standard probability distribution
curves, or where they involve interactions of a
number of probable events. The sample values
are developed through the use of some random.
number generator, and used to represent

|
|
|
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observations in the real world. Such a techni-
que allows more flexibility in the analysis than
is permissible bv other rigorous mathematical
computations, It is particularly helpful in job
allocation and sequencing problems. Integer
Linear Programming (Gemory 20is a special
algorithm generated out of this technigue.

(b) Systems Simulation (1.Moss 20) : It utilises
a computer of the type Univac 1103 A, and
aims at a total-system simulation for designing
better systems, understanding the workings of
the operative systems. and studying the decision
making process itself, in man-machine opera-
tions, Such a technique has been found help-
ful in complex inventory control and distribution
problems on broad-scale projects,

(cy Operational Gaming (C.J. Thomas21) : This
is different from the theory of Games in the
sense that the end results are unpredictable, It
is generally utilised in complex operational
environments, or in competitive situations of
several companies sceking the same or similar
goals. The market piciure in such cases is
based partly on the combined action of the
comp._nies in the ind.stry. Such problems arise
in the distribution of the finished goods or in
optimal routing of salesmen. The executives
take independent decisions simultaneously to
meet the strategy, and on a common place
reveal their choices and transfer score from one
to the other on the basis of some mutually
agreed upon pay off function.

(d) Industrial Dynamics (J.W. Forrester2?) :
It utilises mathematicul models for analysing the
stability and fluctuation of an industrial system.
It has closed loop information feedback char-
acteristics, and it incorporates linear, non-linear,
or random decision functions to convert them
to actions, which, in turn, are fed back into
the system for improved analysis. The notation
of a ‘black box’ operator is basic to the deve-
lopment of the system. The concep thas been
utilised in replacement and maintenance prob-
lems.

(e} Network Analysis Technigues : Network
techniques are used in the design, co-ordination
and/or control of engineering projects, where
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scheduling is involved. These assist the analyst
in recognising and identifying 1he relationships
existing amongst the components of the system,
and in evaluating them at any stage of progress
for corrective action.

The Critical Path Method (Ford Fulkerson#?)
is one such technique. It is used for planning,
scheduling, estimating, and controlling projects.
The prerequisite in the use «f such a system
is that the estimates of time are established
before the project is undertaken. The cntire
svstern is depicted in the form of a newwork
diagram with all information incorporated in
it. The path followed through critical jobs in
the project diagram determines the total project
time.

In Rescarch and Development, and in other
facets where there is no established system for
doing the task, Programme Evaluation and
Review Technique (Navy?) is used. This is
based on the concept thai, within the time
allowed for any programme, the resources and
performance specifications may vary within
definitely known limits, All perti nent actviities
are sequentially indicated in the ner work dia-
gram, and the time forecast made for each
activity leading to an evenr. The estimate may
be cither most likely, or optimistic, or pessimis-
tic, depending upon situations. The flow
network with its coded events are fed to an
electronic computer for programming and
computing slackness. Resourees can then be
reallocated from the slack areas to evelve a
critical path for meeting the end objectives in
time. Alternatively, the maximum probability
of achieving the task within the scheduled data
can be determined.

QUASI-MECHANISTIC TECHNIQUES:
These are used where human beings are dcemed
as operating elements or components of the
system, whose bechaviours are by and large
unpredictable. Such elements become vital
spots of attention for internal and external co-
ordination, in order to stabilise business on a
dynamic footing. Tts aims and objectives are
to understand the behavioural pattern of the
people, and minimise losses due to error or
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differenc of opinion. Biomechanics, Human
Engineering (Chapnis?®), and psychometric
methods (L.L. Thurstone) have been developed
to guide the management in the design of man-
maching systems, selection and fitting of per-
sonnel, and in the measurement and control of
human error. Gaming techniques are also
utilised to a limited extent in the making of
a prudent choice for an optimum pay off in a
dilemma.

Achievements

Continuous cfforis are being made in
practically every field of management activity to
translate physical problems intc ones that
follow systematic logic for design, coordination,
and control. In the control system, multi-
char:cteristic Q-charts have been developed to
moniter a number of continuous quality charac-
teristics upon one control chart2s, Selective
sampling is now used either to reduce the
simulation effort for a given level of accuracy
of decision-making or to increase its accuracy
with a greater confidence for a required amount
a simulation effort®?, Regenerative stochastic
methods have been used in inventory control
problems where random opportunities are
available for replenishments in case of irregular
demands®?, Markov chain model has been
developed to control the output quality of
complex productivity processes having many
quality levels or aging type of failure, and to
recommend periodic plants to  minimise the
corrective action costs?®, For continuous
production processes, the multilevel continuous
sampling plans like H 106 et MLP-RS have
heen devised for more effective controls.®

In the field of Industrial Engineering, non-
parametric Statistics like Kolomogorov-Smirnov
and Krushal-Wallis techniques have been
applied in the work measurement of activities
having unknown distribution functions®. In
the work measurement of indirect labour,
where a number of variables interest, the mul-
tiple linear regression analysis® has been found
useful. The work sampling technique has been
considered to be a powerful tool in handling
manpower requirements. In cases where job
variables cannot be measured on a continuous
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scale, the LP-MR techniques have been
used.®
In production planning and allocation

problems, different programming methods have
streamlined the decision process. Linear progra-
mming is used in the allocation of production
of varying quulities to meet orders demanding
certain performance levels®t. Integer linear
programme has been used to solve problems on
capital budgeting, travelling salesmen, multiple
choice, and machine interference®. Geometric
programming has simplified the problems of
non-linear systems, for instance, in finding out
the optimal component proportions that are
completely independent of fluctuating prices
and unit charges®®. The dynamic programming
approach has been followed in obtaining opti-
mal preduction schedules of job processes under
the manufacturing progress function®’. Further,
this technique has been employed in finding
out the minimum travel distance between a set
of demands and facilities for a new cquipment
to be located.™

Computers have renovated the management
decisions in the differcnt facers of business.
Computer systems like Huges, Fairfield, Texas
Instruments, and Western Electric have been
developed to provide dynamic information flow
todiscrete part production scheduling®. Simi-
larly, plant layout®, maintenance system?®' and
forecasting replacements® requirement!? and
myriads of other problems are now handled by
computerss.

The balancing of assembly line with variable
work elemental times have been solved by the
Heuiristic Method*tor the Ranked Positional
Weight Technique®, with certain reservations.
Precedence diagrams assist in visual interpre-
tation®®. The computer has eased out the
interpretations where the learning curve conti-
nually shift the balance problem to different
points*’. Network flow alogirthms have been used
in machinc-loading problems?®, project costs?,
flexible cost optimisation rtoutines®, and in
handling systems®!. Decision models can now
be developed in computer languagess.

Techniques are now in progress to deve
error  proof reporting procedures.® Q
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programmes are now being developed to deter-
mine attitudes and reasons for differences in
attitudes between groups.3

Conclusion

Although management is sure to become an
applied science in the near future, one should
not consider these new technigues as wonder
drugs and be carried away by the charlatani-m
dressed up in mathematical parameters, tnless
of course these are tested and applied within
the spectrum. Continuous vigilance is required,
and adjustments have to be made to -uit the
dynamic situtations. Further, one has to tap
judiciously the resources, and apply the<we
techniques to the complexitities of real life
situations, in order to avoid the pitfalls inher-
ent in mathematical models.

The successful executive today is in a better
position to distinguish the real from the casual
differences, the substantive from the illusory
resemblances. He is more exact in the analvsi«
and synthesis of systems, and mcre practical
in execution.

The challenging task in the form of quanti-
fying and monitoring human factors in sy<tems
still remains. These, sometimes, prove disas-
trous and mar the very existence of the orga-
nisation. Strikes and g/ieraos are epidemics that
cannot be kept out of doors. What is required is
to face the situation threadbare with a little hu-
manity, patience. and humility, and lead the peo-
pletowards the common goal of greater produc-
tivity, security, and higher standards of living.
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there is
revelution.

sound basis,
by the green

force is no longer present. It

Ways to Fulfil Expectations
Aroused by Green Revolution

... Unless planning, management and organisation are put onh a
littie hope of our fulfilling expectations aroused
A physicist
matter has to understand what happens when he attempts to produce a
deformation or a change by applying force.
between elastic deformation and inelastic changes.
as the force is released, the body returns to its original state.
the second, when the limit of elastic deformation is exceeded, a perma-
nent change is produced, which maintains itseif even when the applied
is important to assess the minimum
eritical effort required to produce a permanent change, for itis not as
if with small effort we can produce asmall change.
in this country, many desirable things to accomplish, and large areas to
be covaered with limited resources, oneis aptto regard that spreading
effort widely, even though thinly, is the most sensible thing to do, since
it appears to satisfy a social objective.
through such a process. is to stail completley the take-off, so that histori-
cal and unorganised rather than consciously planned factors determine
the unfolding of events..—Dr. Vikram Sarabhaj in **GSFC News’’;

studying the properties of

He knows the difference
In the first, as soon
But in

When we have, as

In fact, what we generally do.




Workers’ Participation in Israel
By
Israel Meidan
Dircetor, Israel Institiie of Productivity

In developing countries, the need to stimulate workers to a sense of partici-
pation in the continuaily changing set-up of modern industry is a vital part of
industrial relations. This paper discusses the varicus forms of workers' parti-
cipation at the plant, tnion, and national levels in lsrael, and emphasises the
importance of extensive pieparaiory work before introducing any form of
participation. The authar poinls out that it is difficult to speak of any one
formula of participation, and says it should be based on constructive partlc:patlon
in the production process. I-'e concludes that the “lIsraeli experience is particu-
larly relevant as it does reflect a situstion of a rising standard of life and
increasing technical development. where participation has  been effectively
maintained.  With all the quesiions that arise ocut of the involvement of the
labour movernent in economic deveiopment, both at the national and enterprise
level, there is no doubt that the importance of this participation cannot be
exaggerated.”

HE use of theterm “workers” participation™

in this paper encompasses ufl  forms of
motivation that give the worker a sensc of
belongivg and identification with the decision-
maring process. It is not limited to any
particular wehnigue or formal framework, On
the othor hand, itis impossib’'c o cover tie
subject comuorchensively and analyvse it in demih
within the Timitctons of a single paver. Itis
only rossible to review sema of ‘tl forms of
porticipation existing in Israel, and to try to
draw some lessons and conciustons {rom these
cxpericnees,

With the d;nlow ent of imdustelal enter-
reises during the fast deoades, tho e hos beena
parallel growth in anpreciation o the worker
and his role in cconomic developmen:. The
carlicr concepts of ~Lecnomic Van™ have given
way o a greater undcm;mding of the drives and
motivaions of men at work,  Research inthe
behavioural scienees has con ributed to a deeper
understanding of the motives of the individual

and has led to the evolution of modern organi-
zational theory. The comgplexity of human
motives has been studied and we have gained
insight into the comparative importance to the
mdividual of different material, soctal and
intelleciual  drives. The former  dominant
concept tiat the basic motive for the man at
work was economic gain has had to  be re-eva-
luared.

Major Factors

The sense of participation by the worker in
the entire produciion process, his need to
communicate and to be motivated by leader-
suip, rather than by merely responding to
orders, are now considered as major factors
in the study of organizational belaviour.,

Thte changing appreciation of the worker
and his needs has been paralleled by i increasing
sacial awareness on the part f both manage-
ment and the State.  Social welfare has become
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a basic item of political policy and the ideals of
democracy find forms of expression in the
industrial scene,

In the present period of rapid technological
progress the worker's response to change has
often been determined by fears of aloss of
income and security and by changing job
conditions which implied a loss of traditional
skills and a decline in social standing. The
pressures that developed have led to the concept
of workers’ participation as a means of moder-
ating the adverse effects of technological change
and of reducing the consequent tensions. The
concept involves the bringing of the worker
into an active participative role in the produc-
tion process and does not refer to a purely
formal statement of co-operation, in a general
sensz, Workers' participation has become a
valid subject for social research, and agreement
Is being reached regarding ihe basic factors
operating. Emphasis has been laid on identifying
the motives for such participation. and these
may be grouped as being:

(a) social values, emphasizing cooperation as a com-
ponent of social and political idcology.

economic motives where the worker has an inter-
est in the benefits of increased productivity and
a rising standard of living.

(¢) technological motivations arising out of complex
and inter-dependent techmical processes which
require the use of know-how taken from differ-
ent areas,

(0

Participation at Macro-Econormic Level

In Israel, we may observe a whole gamut
of forms o! participation. The origin of some
was motivated by social and political values,
others were initiated through economic or tech-
nelogical motivations. Although the country
is small, analysis of local experience is valuable
since participation exists at different levels
and in different forms.

The role of the Trade Union Movement,
on the national level, has been determined by
7‘;::;repcrts of rescarchin this field, see especially

Bellecombe & Walker ““Workers’ Participation in

Management”, Bulletin Wo. 2, February 1967, and

No. 5, November 1969, (1. 1. L. S. Geneva).
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the unique circumstances that led 1o the estab-
lishment of 1he State of Israel.

In most countries the Trade Unions' major
concern is in protecting the workers’ interests
and in making demands for an increased share
of the benefits of industrial production.

The emphasis of the trade union in Israel
took somewhat a different form as there was
no employer “class”, and, in fuct, few actuul
opportunities for employment. The trade
unions—The Histadruth—while being a com-
ponent of the National Movement, cvolved a
distinet social and political ideoloay. Accep-
ting a role of responsibility in building the
country, the Histadruth established indusirial
piants and farming communities so as to create
employment, and to build a viable social
structure, With social values dominant, emp-
hasis was placed on maintaining acceptable
work relations, job conditions and salary rates
in these plants. Vocational training would
be available to prepare the worker for his
restraint on salary differentials between differ-
ing skill levels in industry.

This type of motivation, in expanding deve-
lopment, did not always meet the objective and
economically rational criteria of evaluation,
but was made possible by protective measures
taken at that time.

These economic activities of the Histadruth
have given the trade union movement a rela-
tively strong position in Israel, but with
continued growth, different elements and social
values have appeared in Israeli socieiy and
considerations of economi: rationality ure
being given their due weight. These changing
circumstances have created arcas of tension,
and the Histadruth has had to re-evuluate
certain basic concepis. Because of its relative
power position the Histadruth has found itself
without any counterveiling balance. Domina-
ting. as it does, entire sectors of the economy,
the Histadruth has had to exert self-discipline
in retraining its demands on the cconomy as a
whole.

The position of the Histadruth, snd the
nature of its dominant social orientation, had
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led it to be a direct partner 1n other areas of
the national economy. It is represented at vari-
ous levels of ecomomic planning, and, in
particular, participates in the sectoral commi-
ttees which include representatives of manage-
ment, employers, Government, workers and
professional specialists.

These committees have the responsibility of
evaluating Industrial Branches with the aid of
future trends in product development, com-
petitive capacity with respect 10 imports,
manpower development, and  investment
policies. This implies, of course, participation
by workers, through their representative bodies,
in the most critical aspects of economic growth.

In addition, the Histadruth is concerned
in meeting the vocational requirements of a
developing economy and muintains exiensive
training facilities,

The development of Israeli industry and the
growing complexity of the economic sv.tem has
created a realization on the part of the Hisia-
druth that it must become a partner in stimu-
lating technological deveiopment. This attitude
is evident in many instances, the most notable
being its partnership in the Productivity
Institute, promoting advanced producton
methods and techiniques.  Another example of
this approuch can be seen in the activities of
the “Automution Committee” established by
the Hisindruth, with the objective of studying
the sociat and economic implications of tha
subject 50 as to muke the transition less
difficult.

Tiis central position of the trade union
movement ut the national level and the accep-
tatczof the sociul responsibility that this involves
has created @ dilemma for the unions. Hista-
druth leadership has more than once found
itselt’ 1 conflict with the rank and file over
such questions as wage stability, labour mobi-
lity, and manpower requirements,

This duality of interest may find expression
in many iostances. Although in favour of
labour mobility at the national level, the
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Histadruth finds itself supporting such princi-
ples as security of tenure which restricts the
transfer of redundant personnel while protec-
ting the less efficient worker. A further case
may be when union leadership emphasizes the
need for rational work measurement and finds
itself opposed by workers at plant level interest-
ed in maintaining the advantages of the stafus
qiio.

This dilemma becomes even more acute,
considering the political structure of the trade
union institutions. The high degree of centra-
lization in the trade unions does not make the
problem less difficult, This situation tends to
hamper the maintenance of trust and comm-
unication bztween the rank and file members
and union leaders, and hasled to *“‘wildcat”
strikes.

In spite of these conflicts, the Histadruth's
participation at the macro-economic level
contributed significantly to industrial progress
and the acceleration of technological change.
The Isracli worker has increased his produc-
tivity by some 5% to 69 each vear for more
than a decade now. Although there are some
instances of maintaining redundant labour, in
no case was there opposition to the introduc-
tion of new equipment or processes.

Future technological developments, the
need for greater specialization, and accelera-
tion of the pace of change will require
more extensive and effective communication
between the leadership and rank and
file of the trade unions. The existing conflict
between the responsible long-runge economic
outlook and the immediate demands of workers
at the enterprise level might become more
acute. To alleviate this difficulty, the unions
will huve to extend training and develop more
eXtensive programmes designed to discuss with
the workers the implications of the economic
scene.

Participation at Enterprise Level

The social vulues and ideslogical motives
mentioned above influenced, to a great degree,
forms of participution of waorkers at the level
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of the individual enterprise, We shall attempt
10 describe some of these forms.

For the purpose of this discussion, we shall
distinguish between different types accordingto
the degree of participation which exists, We
shall use the following categories :

1. Direct ownership, where the workers own jointly
and directly the means of production.

2, Indirect, non-remunerative ownership, when the
enterprise is owned by the trade unions,

3. Participation in management, where the workers
participate formally in the management of the
enterprise.

4. Consultative participation, where workers are
involved, through their representatives, in consul-
tative capacities in the decision-making process.

& Participation through the sharing of financial re-
wards which can take a form in combination
with any of the above.

Direct ownership can be found, especially
in the cooperative movement, both in the
agrarian and industrial sectors.

Cooperation in Agrarian Sector

Perhaps the most extensive pattern of co-
operation is to be found in the agricultural
settlements—moshavimt and  kibbutzim. While
varying in structure and social ideology, they
give expression to the national ideals of
productive labour, development, and social
equality.

Motivated basically through ideological
considerations, and demanding high levels of
personnel involvement in these ideals, lsrael’s
cooperative farms have achieved a synthesis of
social and economic development that is
unique.

In the case of the kjbbuiz, industrialisation
has also developed in recent years. Numer-
ous kibbutzim have established industrial
plants while retaining their cooperative nature.
These plants are run by managerial staff,
appointed by the settlement membership, and
responsible to it—the other members serving
as rank and file workers.
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While there are great differences in the
quality of leadership in these cooperatives,
there are many which are distinguished by a
high level of managerial skill and readiness to
accept innovations. Rationalisation of work
procedures, techniques such as linear program-
ming, participation in managerial training
programmes—all find their place in this sector
of the economy.

Recent Studies

Recent studies of the subject indicate that
these settlements remain the most receptive and
dynamic enterprises in the economy with
respect to intreducing new technologies in both
agriculture and industry., The increase in
productivity of this sector is higher than any
other in Israel, but the motivations operating
are not only those related to their social
ideology. These settlements, unable easily to
mobilise manpower which meets the require-
ments of their unique communal life style, have
been forced to turn to greater machanisation
and technical efficiency so as to make pro-
gress.

A closer examination of this form of co-
operation shows that a complex of problems
does exist. We shall enumerate several of
these:

The first problem faced by these enter-
prises is that of limitation of size. The
capacity for growth of the cooperative venture
is mainly determined by the availability of
members. If the problein is overcome by the
use of hired labour, this produces a strong ideo-
logical conflict. Some industrial ventures within
the Aibbutzim have tried to overcome this pro-
blem through having the hired labour participate
in the owne ship of the enterprises. Experi-
ence is too limited to draw any conclusious.

Another problem is that of professional
manpower within the cooperative structure.
Where the cooperative principle of periodically
electing management is strictly adhered to,
the professional quality of the operation is
impaired. On the other hand, the present
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tendency is to re-elect competent management,
and thus a managerial class is evolving,

One further problem 1is that with the
passage of time the ideological commitment
weakens, and questions of placement and
human relations arise.

Yet, in spite of these problems, the agrarian
cooperative movement, based on ideological
values, has proven its viability. In future, it
will find it necessary to develop attitudes znd
techniques which will bridge the demands of
advanced technology and competitive ¢conomy
with 1he values of the cooperative system.

Cooperatives in Urban Sector

In addition to the agrarian scctor, there is
a wide network of the type of ccoperation in
production, distribmion,land consumption that
is found in other countries.

Many of these cooperatives have been in
existence for several decades, and are to be
found in all areas of the economy. These
cooperatives cover such fields as public
transport, industrial production, marketing and
credit financing.

Some of the problems facing this type of
cooperative are similar to those evolving in
the agrarian cooperative movement, namely
those of professional management and of
limitation of size and capital.

Many of these cooperatives were establish-
ed without the ideological commitment of
their members. In these cases, friction and
operating problems led to the dissolution of the
cooperative. Statistical surveys over the past
twelve years indicate that the number of new
cooperatives was only slightly higher than the
number which went out of existence during

this period.

Where these cooperatives were cstablished
under ideological stimulus, problems have
usually been overcome. The strong commit-
ment to the social values underlying the co-
operative movement provided the motivation
1o adjust to the needs of professicnal
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managerial techniques and technological
change, without abandoning valued principles.
However, with the passage of time, there
is some weakening of ideological and social
cohesion.

With technological development demanding
high levels of managerial and technical skill,
the existing cooperative structure will come
under increasing pressure to maintain a dynamic
and feasible response to these demands.
Whether such a response will be made remains
to be examined.

A further form of participation, at the enter-
prise level, is that of indirect ownership. The
trade union movement itself is the owner of a
wide range of economic enterprises, and
membership of the movement implies a share
in ownership of these plants. While workers in
Histadruth concerns like the Koor and Solel
Boneh complexes do have a formal right of
ownership, this, in fact, remains abstract for
most of them. Studies of the subject indicate
that workers in these plants do not strongly iden-
tify with them. Their expectations are primarily
focused on improved economic conditions, and
are not concerned with questions of ownership
or management,

Ad Hoc Agreements

These Histadruth plants have succeeded in
fulfilling certain critical social and economic
roles—especially in making available employ-
ment, and in maintaining acceptable job
conditions. However, problems at the
managerial level have developed, particularly
since the commitment to ideas of social welfare
and political ideology has restricted the
operation of economically rational criteria of
performance. The need to avoid overt conflict
between management and men, in these plants,
has produced compromises and ad hoc agree-
ments which are not always in the best
economic interests of the enterprise. In certain
cases, the political loyalties of management in
the enterprises was of higher importance than
economic performance, This stituation has not
been conducive to the development of mana-
gerial cadres. Only in recent years has the
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trend been to introduce professional manage-
ment, and to emphasize the profit motive in
these plants.

Experience thus indicates that purely formal
patterns of enterprisc ownership do not give
the workers a sense of participation. Break-
downs in communication between men and
management occur, and identification with
the plant and its problems remains low. The
trade union movement recognises this problem
and is now in quest of other forms of participa-
tion so as to strengthen the sense of identifica-
tion of the wo:kers with these enterprises.
One of the steps taken is that of bringing
workers’ representatives on to Boards of
Directors,

Participation in Management

It is perbaps surprising to note thatin a
country such as Israel, with a strong labour
movement and traditions of social participa-
tion, there are few cases of workers
representatives being seconded to managerial
functions. Participation in management as a
concept has often been held abroad to be
the most effective technique that might be
adopted.

This is not the case here, and it will be
difficult to describe all the reasons for the
failure to make wider use of this technique.
The fact that the labour movement does have
such a relatively powerful position in society
has made management extremely reluctant
to introdue direct workers’ representation at
the managerial level. The technique has been
introduced into certain Government and
Histadruth plants, but with limited success,

The question has been recently subject to
reseach by Prof. J Tabb of the Israel Institute
of Technology (see *‘Workers Participation in
Movement”, Haifa 196%). We shall refer to
two examples in this study so asto indicate
the complexity of the situation. The first is
the case of the Isracl Electricity Corporation.
This corporation, old established and one of
the country’s largest employers, is a govern-
ment-owned public utility,
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Although launched as a new orientation in
labour relations, management participation
was intreduced in this corporation in 1957,
without full clarification of its objectives.
This lack of clear definition was evident in
conflicts of interpretation of rights and res-
ponsibilities that arose between Government,
the workers, and the Histadruth. However,
the Electrcity Corporation was able to supply
power to a rapidly expanding industrial and
urban complex.

Organisational Changes

Immediately following the introduction of
participation of workers’ representatives in
management, some significant organisational
changes were made. During the period of
participation, which commenced in 1957, new
power stations were built, lines extended and
prod.ctive capacity rose by some 279%. The
corporation encountered significant difficulties
in the effectiveness ofits management, and in
its labour relations,

Some of these difficulties are attributed to
the method of intoducing participation, having
workers’ representatives appointed to executive
positions. Other causes are attributed to
political power conflicts. The awareness of
the problem encountered during this experi-
ment has made management reluctant to make
wide application of this type of participation.

The second case is drawn from the Hista-
druth-owned sector of the economy. The
principle of workers’ participation has been
subject to continuons debate in the labour
movement, and the official ideological stand
taken js that this participation is necessary as
an expression of the movement’s values and of
the sense of partnership.

One of the Histadruth's oldest plants—
Phoenecia Glass—was selected for the first
attempt to fully implement this principle. There
was opposition by both workers and manage-
ment. The workers suspected the step as an
attempt at manipulative control, and manage-
ment feared the loss of decision-making
authority to inexperiened personnel,
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Thz absence of clearly defined objectives
and organisational structure, the lack of pre-
paratory activities and communication break-
downs all led to limited results in this
particular attempt.

It is difficult to draw any conclusions,
especially as experience is still limited, but it is
clear that merely bringing workers’ represen-
tatives into managerial functions does not
increase participation. Communication gaps
arose and the lack of careful preparation
produced adverse resulis rather than those
expected,

Consultative Participation

Institutional consultative participation at
the enterprise level takes two distinct froms.
We shall not deal with the workers’ shop
committce which is an accepted element of
consultation in ull matters pertaining to plann-
ed changes in labour conditions, Other forms
of consultative participations vary, and are
generally well known. Such paricipation
operates at different levels and includes both
informal procedures, such as encouraging
suggestion schemes, and the setting up of
formal institutional bodies such as the Jcint
Productivity Councils, These councils are a
feature of Israel’s industrial relations system
and have their origin in the early fiftees. At
that pericd of stringent economic conditions,
prices were calculated and controlled on a
cosi-plus basis. Wages were {rozen. So as
to permit increased workers, income without
upsetting wage agrecments and  stability,
the  Histadruth  was instrumental  in
introducing  productivity agreements. Joint
Productiviiy Councils, with both management
and men represented, were set up in nuinerous
plants, with the task of increasing productivity
and of introducing work measurement and
incentive pay systems. It is interesting to note
that employers, who were operating under the
protective conditions of a cost-plus pricing
system, expressed less inlerest in the scheme
than did the workers who saw an opportunity
of increasing their take-home pay.

Studies of the consultative mechanisms
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indicate that where they have been introduced,
subsequent increases in productivity have been
considerable. The Joint Productivity Councils
affected both workers and management, and
stimulated the latter to introduce improved
production techniques, better planning methods,
and to increase machine utilization.

Although the original impetus has declined
in recent years, and the Councils now generally
restrict themselves 1o questions of incentive
pay, the consultative methoés that evolved did
serve to facilitate technological change, to
increase productivity, and to reduce friction.

In general, this experience has proven to be
advantageous and  should be positively
evaluated as a tool for improving communi-
cation between workers and management, in
the process of introducing technological
change.

Sharing Financial Rewards

Bonus payment systems are used extensively
in Israel, but there are few cases of share
distribution or group bonus payments. This
type of finanial pariicipatton has lageed behind
in Israel, since the setting of precedents in this
sphere may upsel the national wage structure,
Wages are sct at the national level and policy-
making is a delicate and complex ope:ation.
Differentiation in the wage structure between
individual plants is not encouraged at present.
There is some pressure 10 change this attitude
and certain enterprises have developed their
own i1emuneration schames. At least one
expericnce of participation in sharing opera-
tional savings indicates that these metheds
require a strong managemen!t with extensive
knowledge of the cost, thoroughly prepared so
that they understand the changz in orientation
and accept the methcds and communication
mechanism which has to be developed and
maintained to facilitate the functioning of such
a system,

Conclusion

The need to stimulate the worker to a
sense of participation in the continually chang-
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ing set up of modern industry is a vital element
of industrial relations. The economic and
technological necessity for constant change on
the one hand, and the instinctive resistance
to change and the fear of the unknown cn the
other, require the development of open commu-
nications and trust between workers and
management.

It is impossible to speak of any one formula
of workers’ participation. It should be based
on constructive participation in the production
process, and not lead to confusion over mana-
gerial functions.

Israeli experience in this field emphusizes
the importance of extensive prepartory activity
before introducing any form of participation.
The nced to develop supportive relutionships,
open communication and trust through inspired
leadership is of paramount importance.

The increasing complexity of industrial
processes will lead to greater managerial
specialisation and the lack of appropriate skills
will make the questicn of participation by
workers oftun more difficult. In this sense the
developed countrics may find it pariicularly
complicated to introduce pariicipation while
those whose economies are less advanced may
find the situation casier. We feel that the
Israeli experience is particulary relevant as it
does reflect a situation of a rising standard of
life and increasing technical development,
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where participation has been effectively main-
wained. With all the quesiions that arise out
of the invelvement of the labour movement
in ecoromic development, both at the national
and enterprise l:vel, there is no doubt that the
importance of this participation cannot be
exaggerated.
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Worker. Herzl

This Could Have

bottom dies.

While working in a 40-ton power press in the Mettur
Workshops, Mettur Dam, the operator inadvertantly pressed
the foot pedal before taking out his hand after setting from the
bottom die. As a result, the operating ram holding the top die
came down, and his fingers were jammed in between the top and

This could have been avoided had interlocks been pro-
vided whereby the machine could not be started until the
guard was fixed in position, or until the machine was safe to be
operated.—S.S. Mani, Papanasam Project

Been Avoided (2)




In Lighter Vein:

My Fair Employee

T Pushpa Sampath

(With apologies. if need be, 1o Loewe and Lerner)

(I Mr Higgins, Professor of

Phonetics, was a manager, and had occasion to observe the
present-day employee-indiscipline, w

ould he react? Certainly he would, rhetorically for sure.)
HIGGINS: T say, Pickering! Why can’t an employee be more like us?
(Pickering looks at him startled)
Yes. why can’t an employee be more like us?
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...Why Can’t an Employee be More Like Us?...



(With abrupt rage)

(With subdued tonc)

PICKERING:
HIGGINS:

PICKERING:

HIGGINS:

PICKERING:
HIGGINS:
PICKERING:
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Employees are irrational, and just not facite,

They're unreliable, unreasonable, and enigmatic.

If anything, they’re troublesome, lethargic, and problematic.
Instead, Pickering ! why can’t they be like us?

We are energelic, erudite, and known for sincerity,

And're endowed with sweet disposition and charismatic personality.
Yes, we are fair, shrewd, qu courant, and magnanimous.

Rowan’s pfan, Halsey’s scheme are on our fingertips.

o test, B Test, L.P. & D.P., PERT & PART run in our veins,

MAP, COPAC & CPM, OR & RAMPS we practise without a strain.
Mosley's Needs and McGregor’s Theory are the beats of our pulses.

It’s a pity our cmployees are not productive;

Tt's not, T am sure, for want of incentive.

Tt’s true they lack proper perspective.

Isn't it despicable that they're ignorant of our objective ?

Oh! worse still, they don’t have the spirit of innovation.

Ask them of it, and the answer is, no recognition!

And a vehement declaration that there’s no motivation.

Isn't it appalling that they’re blissfully unaware of imagination,
And totally ignorant of good communication.

Pickering! Are you hurt if your boss does not adore your work?
Of course, not. I'm paid for it—I mean, for work.

Do you fall sick or let others in your house, when your boss needs
you most?

No, Never. Howcan I let him down?

Do you resort to “Sit-in-Strike” or ““Tool-down-Strike™?
For any or every fatuous reason you can strike?

Of course, not; of course, not.
And strike without giving due notice?

How can I7 That would be illegal.



742 MY FAIR EMPLOYEER

e

“...Are you hurt if your Boss does not adore your Work?”
“Of course, not. I’'m paid for it — | mean Work”

HIGGINS:
(Violentlyy Then why can’t an employee belike you?
(Gentlyy One employer in a million may shout a bit.
Now and then there is one who *slave drives® or ‘flits™;
Or one, whose temper is short, may bully you a bit.
One, perhaps, may not be blessed with managerial acumen.
But, by and large, we belong to a marveliously affable circle.
Why can’t an employee behave like us?
We are 50 cooperative, good-natured, and kind;
A better boss und guide they never will find!

{(Demanding) Pickering, if I give you a job to do.,
Would you pass that buck to your underling to do?

PICKERING: Of course, not; of course, not.

HIGGINS: And not feel accountable for his errors by the score?



PICKERING:
HIGGINS:

PICKERING:
HIGGINS:

(Thundering)
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“Do you resort to “Sit-in-Strike” or Tool-
Down strike for any or every fatuous reason?

Nonsense. T ought to reap what I sow.
Would you resent if T keep track of your progress ?

Of course not, the pleasure would be mine. It's my progress)

Why can’t an employee be more like you?

He brands it ‘supervison’, and forgets the fact that I have
‘super vision’.

Yes, he covets authority!

Shirks commensurate responsibility!

Invariably evades accountability!

What’s more, he boasts of his indispensability,
Pickering, are you perennially after promotion,

With or without the requisite qualification ?
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“He covets Authority,
Shirks commensurate Responsibility...”

PICKERING: No, it would be shameful!

HIGGINS: Why can't an employee realise his limitation,
Instead of becoming the victim of frustration?

{(Sweetly) Yhave clan, espirif de corps, and determination,
Zeal and the will to win that are necessary for high production.
I am capable of making on anybody a favourable impression.
Whether T write or talk T have good expression.

{Bellows) Why can’t he be like me?
(and walks out hastily)

PICKERING: (Nods thoughtfully) How can it be possible? Isn't it
Like asking “Why can’t a woman be like a man™?
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APY-1970

National Essay Contest
for College Students

All College Students including Research Fellows registered in any Uni-
versity 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 Economic Facters 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 Technologies whose
development would substantially mitigate the unemployment problems among the
technical personnel, giving reasons.”

The following prizes are cffered :

A B

Rs, Rs.
FIRST PRIZE—ONE 500 500
SECOND PRIZE--ONE 300 300
THIRD PRIZE —THREE 100 each 100 each

Candlidates should submit three copies of their Essays through the Heads
of their respective institutions, neatly typed in double space with 4 cms.
margin. All Essays submitted will become the property of the National
Productivity Council, 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 Essays should be superscribed “Essay
Contest (APY)”, and reach

The Assistant Director (Coordination)
National Productivity Council
38, Golf Links, New Delhi-3

on or before fuly 31, 1970
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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 rotary motions are available for
every possible application. Ask our
engineers to evaluate the scope for
using high-precision metro counters
in yvour industry |
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THE LIVING PAST

The Imprint of Time left on impressive buildings like the Ta] Mahal is more easily discerned
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MPS: Proponent & Agent
of Change

George Catell
Director, Manpower & Productivity Service, U.K.

The British Government has adopted a new approach to increasing
productivity and efficiency in industry, commerce, and the public service by
setting up the Manpower and Productivity Service as a part of its Department
of Employment and Productivity. In this paper, Mr. Catell considers the origins
of the services, its organisation and operations, and its future prospects.
The main task of MPS is to diagnose what is standing in the way of
better performance, and then to prescribe a programme of reform. “I[t does not
offer standardised solutions to preconceived problems; it does not proclaim
universal doctrines; it does not peddle panaceas. . ... .. . he says, and adds
that in its first year, MPS followed up 40 diagnostic surveys, though only in
respect of four sufficient time had elapsed for the assessment of results. The
reports in the four cases were particularly encouraging and, according to him,

MPS has shown itself to be a proponent and agent of change.

THE Manpower and Productivity Secrvice
(MPS) of the Department of Employment
and Productivity is a new approach by the
British Governmentto the introduction of higher
productivity and greater efficiency In in-
dustry, commerce, and the public service. It
seeks to locate and remove obstacles to the more
effective use of industrial resources, and to
encourage the development of modern mana-
gement techniques, Its main task is to
diagnose whatis standing in the way of better
performance, and then to prescribe a programme
of reform or reconstruction, [ts services are
available free of charge to all who wish to make
use of them. It acts confidentially at the
invitation of an industry, company, trade union
or Government department, and in consultation
with trade unions in appropriate cases,

When I was appointed 1o develop this new
service, the depariment was already operating
an industrial relations service through seven re-

gional offices and offices in Wales and Scotland
This enabed me to build on a well-establis
foundation. [ was able to bring in, on short
term engagements, managers from industry an
officials from tradc unions with a wide rang
of skills and expericnce to enlarge the staff o
regional and national offices, and to cstablish
consultancy unit at headquarters. The
service began operations in September 1968
Further staff has since besn recruited durin
the year, and recruitment is continuing to co
with the growing demand for the seivice,

Five Main Branches

The MPS has now organised five m ~
branches—a central consultancy unit, 2 cent
information service, a spzcia!l industries bran
and an administrative branch, all located
headquarters in London, and officersin t
regions and inScotland and Wales. In
of the out-stationed offices the Senior Manpc
Adviser and his team of manpower adv’
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numbering more than 100 in all, spend most
of their time on advisory and diagnostic work.
The 20 orso consuitants at headquarters are
“available 1o support the regional staff, and to
undertake Jong-term assignments of national
character.

The central information service provides
information for the other branches, and tollow-
ing the recommendation by the National Board
for Prices and Incomes in a report on payment
by results systems is collecting informativn on
wages systems and productivity measurements.
Tt is hoped that in the future this information
can be made available to companies, trade
unions, and other bodies. The special indus-
tries branch continuously follows up reports
of committees of inquiry into spicific industries,
such as the Devlin :eport on the docks, the
Cameron report on the printing industry, and
the Phelps Brown report on the construction
industry: and, with the aid of manpower advi-
sers and consultants, oversess particular
projects are carried out in these industries. The
administrative branch supports the MPS offi-
cials outside, and is able to make available to
them the wide range of services within DEP.

Jeint Consultation

Requests for the services of MPS consultants
and advisers come from a variety of bodies—
from companies, employers’ associati ns, trade
unions, ccoperative  sccieties, nationalised
corporations, Government departments, and
local authorities—and may or:ginate directly
from these bodies or indirectly from NBPI
recommendations, from incomes policy cases,
from conciliation work, from employment ex-
change managers, from the Commission on
Industrial Relations, and from the evervday
contacts of manpower adsisers with local firms.
In somc industries which have experienced
particular difficulsics, MPS has taken the initia-
tive in bringing employers and trade unions
together. In the jute industry, for example, it
has helped to establish a voluntary negotiating
structure which has made the continuation of
the statutory Jute Wage Council unnecessary.

Working methods are flexible. A visit of
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less than one day to a firm may be sufficient to
help managers, or managers and shop stewards,
to overcome an immediate problem, The need
may be met by a manpower adviser drawing on
his experience. or on the sources of information
available to him, but there may be a need for
a specific and detailed diagnostic suivey. There
were more than 3500 advisory visits of less
than one day in the first eleven months of 1969.
An analysis by size of firm is given in Table 1,
and the subjects on which advice was given in
Table 2.

TABLE 1

Advisory Visits of less than one day
by Size of firm

(Ist Jan, 1969 to 30th Nov. 1969)

Firms Employing Number of  Percentage
Visits of Total
1 to 99 persons 632 - -18
100 to 499 persons F,457 41
500 101,499 persons 837 24
1,500 persons and over 592 17
Total 3,518 100
TABLE 2

Subjects of Advisory Visits
{Ist Jan. 1969 to 30th Nov. 1969)

Subjects No. of Firms
Productivity  bargaining, productivity,
job evaluation and Work Study 727
Wage rates, wage structures, wage
systems 762
Labour turnover, abscnteeism, time-
keeping, recruitment and selection 575
Industrial refations 522
Management and personnel policies and
organisation 432
Training 206
Redundancy, grievance, and dismissal
procedures; and other subjects 192
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A straightforward diagnostic survey in a
small company may require two or three man-
days, while some of the larger assignments may
require 20 to 30 mandays. In the first eleven
months of 1969, 128 diagnostic surveys were
completed and at the end of that period a
further 119 were in hand (see Tables 3 and 4).
The division of effort beiween less-than-one
day advi-ory work and diagnostic work has
been in the proportion three to two, but the
trend is towards an increasing volume of diag-
nostic work, particularly for the larger firms
and public bodics.

TABLE 3

Diagnostic Surveys Completed from 1st

January 1969 to 30th November 1969,

and in hand as on 30th November 1969,
by Size of Firm

=
Firms Employing ?é’ g E ?_g g -
30 &% &% &8
1to 99 persons 13 ) _"16__ 13777117
100 to 499, 54 42 42 36
500t0 1,499 34 27 30 25
1,500 » &over 27 21 4 28
Total @8 100 19 100
TABLE 4

Subjects of Diagnostic Surveys in Hand
(as on 30th November 1969)

Pay and productivity issues 76
Management structure and control systems 12
Labour turnover and absenteeism 12
Job evaluation 9
Manpower planning and othets 10

MANPOWER & PRODUCTIVIY SERVICES

Consultants and advisers have undertaken
assignments in firms in each of the 24 industry
groups in the Standard Industrial Classification
and have done work in industries as diverse as
steel, chemicals, paper and board-making,
saw-milling, quarrying, rubber, banking, insu-
rance, aircraft and engineering. Assignments
have been undertaken for clients employing
from 40 to 20,000 people in the location studied.
Most have been concerned directly with pay and
productivity, and in several firms manpower
advisers have presided at joint productivity
committees. Some have tackled specific pro-
blems, but in many cases investigation has
shown that the apparent problem is not the
real one, and recommendations have been made
to remedy a deeper malaise. It may be found,
for instance, that employee dissatisfaction is
caused by an inadequate wages structure which
has failed because of inadequate management
controls, and this failure may, in turn, be caused
by defects in management structure and mana-
gement policy.

Variety of Work

The following random list gives some idea
of the variety of work the service has under-
taken:

—Seasonal fluctuations in employment in a food-canning
firm;

—Supervisors’ salary structure in a food processing
firm,

—production control procedures in a printing firm;

—operation of the pesonnel department of a plastics
firm;

—establishing 2 management-services unit for a local
authority;

—resolving a deadlock in a strike in a npationalised
industry;

—optimum scheduling of buses for a local authority;
—re-structuring incentive schemes in a rubber firm;

—reviewing the effectiveness of the work-study depart-
ment of a vehicle component manufacturer;

—analysing the profitability of an electronics firm.

How Service Operates

_ One assignment from among many may be
picked out to show how the service works with
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managers, trade union officials, and shop
stewards. A plastics manufacturing firm in the

south of England was taken over by a much
larger company. The employees reacted by
joining trade unions, and hopes of improving
productivity were at hazard. In November of
1968 the company contacted the Regional Senior
Manpower Adviser, who carried out a diagnos-
tic survey. Following the recommendations
made inthe survey, managers, officials, and
shop stewards began negotiations, and MPS
gave continuous advice to all parties. After
several months of negotiations agreements were
reached which formally recognised the trade
union, introduced a comprehensive negotiating
and consultative procedure, established a new
wage structure and converted the existing three-
shift system into continuous working. Overtime
was reduced, production increased, and wages
rose. In a joint statement, the parties said: *“We
believe that with the help of MPS we have estab-
lished a sound basis for raising productivity and
equally sharing the results of increased
output.”

Generally, the cost-effective use of the tax-
payers’ money dictates that the serviee should
limit its work to studying problems, recommen-
ding reforms, advising on the resources required
to achieve the reforms and making follow-up
visits from time to time. The service does not
seek to install, monitor, and maintain specific
systems, and, in this respect, its work differs
from that of many commercial consultants, A
diagnostic survey may recommend that commer-
cial consultants should be engaged, and may
suggest terms of reference for the engagement.
Sometimes, however, it may be a worthwhile use
of the service’s resources to supervise or assist
with a programme of reform over a given
period and thereare somefirms, especially those
in immediate financial difficulties, to whom it
can offer help when a commercial consultant
could not sce a profit for his organisation.

Long-Term Project

One example of a long-term project is the
evaluation of the jobs of university technicians.
A joint steering committee under the chairman-
ship of an MPS coasultant has directed 150
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field-workers in the interviewing of a sample
of 3,000 technicians in 14 universities. Another
example is the work which has been done with
a stevedoring firm in one of our largest ports
to establish for the first time reliable measures
of labour utilisation that could form part of
the information for a comprehensive manpower
forecast. For the Ministry of Public Buildings
and Works MPS has surveyed possible improve-
ments in the productivity of thz directly
employed labour force and helped to formulate
and quantify a proposed productivity agreement
and is carrying out similar assignments in the
Royal Naval Dockyard, other defence establish-
ments, HM Stationery Office, and the Depart-
ment of Health and Social Security.

Since its formation one rather different
function has been given to MPS. The Donovan
Commission recommended that organisations
should be encouraged to review their industrial
relations procedures and register information
with DEP. More than 300 companies, nation-
alised corporations and large local authorities,
employing in all more than 6,000,000 people,
have now been invited to register their agree-
ments. The response has been good, and the
information received is being analysed. The
process is already helping to identify organisa-
tions in which there appear to be weaknssses
in negotiating, consultative and grievance
structures, and in which MPS and the Commi-
ssion for Industrial Relations with whom the
service is working closely, may be able to offer
help towards making improvements.

One characteristic of its appoach to its
work is that MPS prefers to get onwith the
job in a positive way rather than talk about it,
although 500 talks and lectures have been given,
It does not offer standarised solutions to
preconceived problems. It does not proclaim

universal  doctrines. It does not peddle
pnaaceas. In background, training, experience,
temperament and outlook its staff are so

various that they could not subscribe to any-
thing that might be called a philosophy, but
they hold certain beliefs in commeon:

—there is a need to improve our industrial perfor-
mance;
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—while each industrial situation is unique, some
operating principles and techniques can be discerned
to be more generally appropriate than others and can
be modified to fit differing situations;

—white industrial situations make intuitive judgment
on intangible issues necessary, inevitable and econo-
mic, thereis growing scope for the systematic study
and quantification of operations;

—changing social forces and the balance of power in
industry compel managers to recognise that they
manage by the consent of their employees;

—while conflict cannot be totally esiminated, its social
and economic consequences can be lessened by com-
prehensive agreements which licence the authority of
managers and define rights, rewards and means of
remedying dissatisfactions.

Encouraging Reports

The blun: question is, how effective the
work of MPS hasbeeniniis first year. The easy,

MANPOWER & PRODUCTIVITY SERVICES

but nevertheless accurate answer is that it is
oo soon (o tell. It is for the customer 1o judge.
Forty diagnostic surveys have been followed
up, but in oaly four cases has sufficient titne
elapsed for results to be assessed. The report
in these four cases are pariicularly encourag-
ing. In other cases, employers and trade
unions have repeatedlly expressed their satis-
faction with the help given to them. Certainly
there is a continuing and increasing demand for
MPS services.

MPS enters its second year with a full work-
load. During the year MPS may find its work
changed, expanded or coniracted, linked or
merged with that of other bodies, to give
industry and commerce a better service and
the taxpayer better value for money. But
in its one year of life MPS has shown itself to
be a proponent and agent of change.

tural development programmmes.

annually during the past 10 years.
In 1962, nearly 50 per cent of

State only.

of rice.

and potash.
on a sustained level,

balanced fertilisation.—From Fertiliser News

65 per cent of Indian Soils
Deficient in Potash

The emphasis on fertiliser use in all agricuitural development programmes in india
as well as in many fertiliser experiments has too often been mainly on nitrogen use, due
to its quick and spectacular effect in increasing crop yields.
potash to increase crop vields has received comparatively less attention in the agricul-
As a result, there has been hardly any improvement in
the relative proportions of phosphate and potash consumed to the nitrogen consumed

Indian soils were thought to be deficient in
phosphate, while potash deficiency was believed to be confined to the soils of Kerala
In 1968, more than 65 per cent of our soils were found to be deficient in
phosphate, and potash deficiency was found to be widespread in the soils of Kerala,
Crissa, Gujarat, parts of Maharashtra, Andhra Pradesh, Tamil Nadu, Assam, Tripura and
Punjab. This situation is likely to have been further aggravated by continuous intensive
cropping with high-yielding varieties which remove large quantities of plant nutrients,
particularly potash. Firm indications to this effect are observed in the recent experiments
conducted at the Central Rice Research Institute, Cuttack, with high-yielding varieties
They reveal that two crops of rice in one year remove 2 to 2.5 times more
nitrogen and phosphorus, and as much as 4 to 4.5 times more potassium than the
respective quantities of nutrients removed by the local improved varieties,
like sugarcane, tobacco, potato, cotton, jute, etc., are also heavy consumers of phosphate
Balanced fertilisation of crops with nitrogen, phosphate and potash, as
well as with secondary and micro-nutrients, wherever necessary, is absoultely essential
if we are to arrest depletion in soil fertility, improve soil productivity, and increase yields
The experience gained in the agriculturally advanced countries
like Japan, Taiwan, Israel, Holland, Germany, etc., where NPK Consumption ratios vary
from 1:1:1 to 1:1:2, should serve as a guideline to us in highlighting the importance of

The use of phosphate and

Cash crops
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BOOK REVIEWS

TRADE UNIONISM IN INDIAN
PORTS: Michaet V.D. Bogaert, Shri
Ram Centre for Industrial Rela-
tions, New Delhi, 1970, Pages
196+xx, Rs. 25,

The Sri Ram Centre for Industrial Relations
is an independent, non-profit, research organisa-
tion which has been undertaking studics facing
management, labour and society in general.
The present publication dealing with the pro-
blems of trade unionsin the Indian pors is
the third in the series put out by the centre,

The book is the result of a study conducted
by Father Bogaert in part fulfilment of the
requiremenis for a Master’s Degree in the
University of Wisconsin, It has grown cut of
the intercst the University has displayed in 1the
study of labour movements within rhe country
and abroad. A dstinctive feature of the study is
the fact that 11 has not relied too much on
Government documents and reports, but is
based on a grass-roor study conducted by
the author, both at Bombay and Calcutia,

The aim is to asceriain why particular trade
unions have become successful and others not,
so as 1o derive some of the factors (hat seem
10 be associated with he:lthy trade unionism in
developing countries, Although the attempt
was iniially concentrated in the Calcutia re-
gion, it was later extended to cover similar
movement in the Bombay docks. [t was felt
that such a comparative approach will have a
meaning only if the study was confined to the
same industry under somewhat similar condi-
tions, so (halt the factors responsible for
successful trade unionism could be derived,

has been largaly
two

Attention in the study
focussed on the success of

Trade Unions—the Calcutta Port Sha

Union (CPSU) and the Transport and D
Workers Union, Bombay (TDWUB), as

the most successful of the Trade Urn
operating in the two ports. The success of
Trade Unions was evaluaied by means of
criteria: (a) institutional growth and survi
(b) ability to maintain members’ loyalty;
promoiing members’ jinterest; (d) onthen
live side, an ability to ward off competitors.

The importance of labour productivi
the success of any industrial enterprise is
well recognised; it is also felt that for in
in such productiviiy, a -uccessful trade
could perhaps bring it abour much more ea
than otherwise. It is in this context, th
that trade unionism has a significant im
on the productivity movement in the co
and the volume under review has a
meaning in the year which marks the As
Produciivity Year.

The book gives a detailed account of
administrative and social pattern of the
of Calcutta and Bombay, and the growih
trade unions with special reference 1o the
of politics as a factor for building up the tr
union movement. There is a descriptive ¢
ter on the organisation of the Unions, a
another on the leadership of the Unions. whi
according 10 the author, gives a good clue as
why certain unions have been successful.
history of industrial relations in the two poi
is outlined in ore chapter, while the last
deals with the perspectives nf the entire pro
A comprehensive bibliography at the e
lists important documents and publications
which interested readers could refer.

It has been stated thal the study si
without any  specific  hypothesis
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‘haps, it was not intended to formulate such
hypothesis. However, a few important points
cmerge from this study. Perhaps the most
reresting is the fact that the leadership pattern
a Union is important to the ultimate success
the trade union movement, and that contrary
impressions in some circles, it is professional
ship that has generally been successful
not the big name leaders who have taken
union work more asa social service or as
extension of party work, It seems necessary
the trade unions to generate the leadership
within rather than rely on outside political

'es to fight their battles.

This, however, does not imply that trade
nions can afford to stay away from politics.
fact, the author is quite clear that while
has been a tendency among the
aions towards political disengagement, there
a positive use also in this association as
-oviding an ideological orientation which
d help labour to be more committed and
‘ding the movement with initial leadership.
‘haps, this viewpoint is well-expressed by
on Kennedy, whom the author quotes as
ying that “in a developing society trade
"ons are inevitably political, but not necessa-
“y dominated by parties”. The degree to
iich Unions can be free from political tute-
depends on the organisational strength and
-acter of the leadership of the union.

Although references have been made in the
ok to productivity, there is no detailed
‘scussion of the impact of unions on increased
>ductivity. Perhaps, this is due tothe fact that
he author’s interest lay elsewhere. There are
‘cations, however, that productivity in the
‘tial stages may now show an appreciable
acrease due to the growth of the trade union
sment, although it will ultimately have the
:sired impact by making labour more
itted to industrial growth.

The book is useful to all industrial mana-
s, who have to deal with problems of
abour in providinga broad perspective of the
sctors that will enable a healthy trade union
wement to be developed. There is, however,
» gelf-imposed limitation that the book is
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confined to one specific type of activity, namely,
those of ports in the Bombay and Calcutta
areas. A wider application of the conclusions
reached in the study would naturaily have to
take into account the difference due to the nature
of the industry and the regional variations that
occur from place to place. In spite of these
limitations, however, this publication of the
Sri Ram Centre for Industrial Relations forms
a useful addition to the literature on the growth
of the trade upion movement in India.—
Ram K. Vepa

Small Industries

PRODUCTIVITY IN SMALL IN-
DUSTRIES: SOME LESSONS FROM
JAPAN—Ram K Vepa, Asian Prod-
uctivity Organisation, Tokyo, 1969 :
Dollers 1.50 (USA)

In the developing countries of Asia, the
small industries sector has during the last two
decades received 2 lot of encouragement as
promotion of small industries is considered
essential to push up the economic growth of
these countries. This concept has received the
strongest support in India which hasto face
three main problems, viz., unemployment,
scarcity of capital and skill, and unequal
distribution of wealth. The small sector
has an important role to play as it
has certain advantages over the medium and
large-scale ones. In the first place it is labour-
intensive. and hence has the scope to widen
the employment opportunities. Tt helps in
mobilising resources of capital and skill in the
rural areas, and further provides a more equi-
table distribution of national income. The
Government's Industrial Policy Resolution
(1956) stated: “They provide immediate large-
scale employment; they offer a method of
ensuring a more equitable distribution of the
national income, and they facilitate an effective
mobilisation of resources of capital and skill
which might otherwise remain unutilised. Some
of the problems that unplanned urbanisation
tends to create wiil be avoided by the estab-
lishment of small centres of industrial
production all over the country™.
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The growth of small industries in our coun-
try has been phenomenal indeed. The support
of Governments, Central and State, and the
work of organisations like the National Pro-
ductivity Council, the All-India Federation of
Small Industries Associations, the Small Indus-
tries Services Institute, and jts Extension Cen.
tres, etc., have led to the development of this
sector on fairly proper lines. Till the mid-'fifties
the small industry sector consisted largely of unit
servicing and processing traditional agricultural
crops. In the last 15 years, the stress has
changad, and the small industry sector is now
turning out a large variety of modern products
—including bicycles and bicycle parts. auto-
mobile parts and components, plant production
equipment, steel furniture, paints and varnishes,
etc. We have also numerous Government
industrial estates...And with the growth of
the public sector, the importance of the small
sector has also increased: it has enormous
opportunities now to go higher up on the
ladder of technical competence. There is no
longer the question of the non-availability of
technical know-how, and easier credit is
available, too, with the nationalisation of a
large number of banks. The small sector is now
in a position to fabricate precision parts and
components, and to function as ancillary to
large-scale units. The experience of HMT in
setling up an ancillary industrial estate in its
peighbourhood has been rewarding.

In this publication, Dr. Ram K. Vepa,
formerly the Managing Director of the Andhra
Pradesh Industrial Development Corporation,
and now attached to the Union Ministry of
Industrial Development, has examined the
position of small industries in Japan vis-g-vis
the developing countries of Asia and Africa.
So far as Japan is concerned she occupiss a
position of leadership amongst the advanced
countries. “In ship-building, she is the
undispuied leader in the world; in steel she is
No. 3; and in automobile, with a production of
more than 4 million vehicles in 1968, she is
ranked second next only to the USA. In
electronics and optical goods, Japan has come
to the top and her products have found
markets all over the world. She is second enly

SMALL INDUSTRIES

tothe USA in the manufacture of sy
fibres. There is little doubt that today
may well be ranked amongst the world’s
three or four largest producing countries
The author says that “small industry
sants more than 99 per cent of theto
number of industrial establishments in

and that it offers employment to 24
representing nearly 50 per cent of all tho
employed in Japan. During 1965-66,
enterprises contributed 49 per cent of
sales, and are particularly prominent in s
fields as wholesale and retail trades, agricultur
forests, fisheries, and food  processin
industry”’.

Keen observers of Japan’s growth ha
attributed her amazing growth in the last
dred vyears to the pivotai role which s
industries have played in that country.
Vepa went there in 1966 as a participant
one of the projects (Small Industries Develo
ment and Administrators’ Course) sponsore
by the Asian Productivity Organisation,
thus had the opportunity to make a study
the development of small industries in Ja
What struck him particularly was the co
plementry manner in which both the large
small industries operated in Japan with mu
benefit.

There are nine chapters in all: in Chapter
he gives us the background of the problems
small industry in most Asian countries;
Chapter 2 he stresses how Japan, des
acute scarcity of natural resources, had
able to develop in a miraculous manner,
then, in the following chapters, proceeds
analyse some of the problems and policies
small enterprise, cooperative business asso¢’
tions, finance and credit, wage differentials
sub-contracting, and research and consulta
services. In the concluding chapter, he reca
tulates the outstanding features of s
enterprises in Japan, and mentions the
where the benefit of Japanese experience wou
be valuable to other developing Asian
ries. He points out that Japanese exper’
had shown that through the concerted effort
government and industry, universities and
profit organisations, labour and managemen
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significant change in the productivity of small
rries could be brought about in a short

_In his Foreword, the APO Secretary-Gene-

ral, Mr Ichiro Oshikawa, has paid compliments
to the author, and remarks that his study,
though from an administrator’s point of view,
soffers ““a very stimulating food for thought for
*a1] those engaged in the development of small
sindustries.”

The author wields a facile pen, and his
:nt of the subject is objective.—L.K.B.

Career Building

LETTER WRITING FOR CAREER
BUILDING : G. P Shah, Shilguni
Prakashan, Baroda-3, Rs. 12.50.

Letter-writing as  an art had its hey-day in
the past. In the eighteenth century, England
could boast of a number ¢f first-rate essayists
and letter-writers, and some of their writings are
even today read with great profundity of in-
terest by students of literature the world over.
With the arrival of modern media of communi-
cation—the newspapers, radio, etc.—the art of
letter-writing began to decline.

Today, with mass production, there is the
man with wants and the man with goods. Effec-
, tive communication is necessary to build up
business, and a problem confronting managers
is how to express themselves clearly and effec-
tively in correspondence. In this book, Mr
G.P. Shah hzs made an effort to show how
far effective letter-writing could lead to impro-
vement of business, and the desired responses
in the reader. In Chapter 1, he deals with
the various facets of a letter. How to create
an effective letier forms the theme of Chapter 2.
By far the most important part of the bookis
*Chapter 3, which deals with the human side of
a business letter. He points out that unless
sufficient attention is paid to human psycho-
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logy, other techniques cannot bring optimum
results. “Cordial human relations”, he says,
““act as lubricants in human systems to mini-
mise friction, i.e., resistance’’. The principles
for effective presentation of the contents of a
letter are dealt with in Chapter 4. The following
chapters deal with the structure of sentences,
the development of skills to evaluate a leiter,
and integrated evaluation of a letter as a whole.

The various principles enunciated by the
author are supporied by a number of cxamples
drawn from operating business conditions, and
this is a welcome feature of the book, Altoge-
there a useful publication —L.K.B.

A Ne_;v Journal

INDIAN BEHAVIOURAL SCIEN-
CES ABSTRACTS—Vol. I, No. 1,
January 1970, Published by the Beha-
vioural Sciences Centre, Delhi-6.
Annual Subscription Rs. 75.

We welcome this useful quarterly journal.
The inaugural issue, a copy of which we have
received, contains abstracts of behavioural
science literature published in India, and also
of such literature published abroad, but dealing
with India. Psychology, Sociology, Social An-
thropology, Economics, Management, Human
Geography are among the subjects coming
within the ambit of coverage. The information
is classified under a number of heads, and
the material provided is useful to professional
and research workers and others as it endeav-
ours to keep them abreast of developments in
the different subjects. To facilitate the use of
the material, the Journal also gives for each
extract such details as date of research, area,
details of sample, methodology, and the results
obtained.

1f conducted on right lines, this journal has
a bright future, and we wish it all success,
though we do feel that the annual subscriptionis
very much on the high side so far as individual
research workers are concerned.—L. K. B.

Effective Quality Control Reduces Waste and Enhances Profit

““-za o . J
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DRILLING CAPACITY IN STEEL 50.8 MM @9
DRILLING CAPACITY IN CAST IRON 67 MM 1)
TAPPING CAPACITY UP TO 33 MM X 3.6 PITCH (3i° BSW) |

PLUS FEATURES:
£ Rugged, rectangular hox-typé
column for improved stability

o Wide range of speeds and
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of drilling and boring operations

. Compound table with .025 mm
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nydranlic vertical adjustment

o Automatic lubrication
o Pre.set drilling depth control
with antomatic tripping mechanisio
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depth blind holes
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