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NATIONAL PRODUCTIVITY COUNCIL

The Natjonal Productivity Council is an autonomous organisation registered
as a Society. Representatives of Government, employers, workers and various other
interests participate in its working, Established in 1958, the Council conducts its
activities in collaboration with institutions and organisations interested in the Pro-
ductivity Drive. Forty-six Local Productivity Councils have been established all
over the country and they work as the spearhead of the productivity movement.

The purpose of NPC is to stimulate productivity consciousness in the country
and to provide services with a view to maximising the utilisation of available
resources of men, machines, materials and power; to wage war against waste; to
kelp secure for the people of the country a better and higher standard of living. To
this end, NPC collecis and disseminates information about techniques and proce-
dures of productivity. In collaboration with Local Productivity Councils and
various institutions, and organisations it organises and conducts training pro-
grammes for various levels of management in the subjects of productivity. It has
also organised an Advisory Service for industries to facilitate the introduction of
productivity technigues.

Recognising that for a more intensive productivity effort, the training and
other activities of NPC designed to acquaint management with productivity tech-
niques, should be supported by demonstration of their validity and value in appli-
cation, NPC has decided to offer 4 PRODUCTIVILY SURVEY & IMPLEMENTATION
SERVICE (PSIS) to industry. This Service is intended to assist industry adopt tech-
niques of higher management and operational efficiency consistent with the
economic and social aspirations of the community. PSIS is concerned with
the investigation of management and operational practices and problems,
measures of improvement and their implementation. NPC has also established
at Bombay a special Fuel Efficiency Service.

NPC publications include pamphlets, leaflets and Reports of Productivity
Teams. NPC utilises audio-visual media of films, radio and exhibitions for pro-
pagating the concept and techniques of productivity, Through these media NPC
seeks to carry the message of productivity and to create the appropriate climate for
increasing national productivity, This Journal is an effortin the same direction.
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“,..Human relations is
the development to joint purpose
and motivation in a group. Applied
to industry, it is the integration of
people into work situation in a way
that motivates them to work together
productively, cooperatively, and with
economic, psychological, and social
satisfaction.

. .. The three important
goals in human relations in industry
.. .are to get people (i) to cooperate,
(ii) to produce, and (iii) to gain satisfac-
tion from their work. When these goals
are achieved, the result is a successful
group effort . .. "

—Keith Davis
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In view of the country’s paramount
need of a massive improvement
in the productivity of agriculture,
the National Productivity Council,
drawing upon the cream of the
world’s research resources in the
field of Agriculture, will publish,
this Summer, a bumper volume
containing original research work
done in the field in the USA, the
UK, Israel, Australia, and New
Zealand, as also the work that is
being done all over India at the
recently started agricultural univer-
sities, agro-economic centres, etc.
The experiences of administrators,
like MS Randhawa, AD Pandit,
Tarlok Singh, and Ajit Prasad Jain,
and a number of others, are also
being made available.

Among foreign contributors are:
HS Burtt, Chairman, British Pro-
ductivity Council, Committee on
Agricultural Productivity; Sherman
E Johnson, United States Depart-
ment of Agriculture, Washington;
EA Saxen, Burean of Agriculturat
Economics, Australia; Orion Ulrey,
Michigan State University; Vernon
W Ruttan, The International Rice
Research  Institute, Manila; WH
Senior, Department of Agriculture
& Fisheries for Scotland, Edinburgh;
and Wilbur B Wood, Ohio State
University Agricultural Education
and Research Mission to India.
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6 EDITORIAL

the Management of the TELCO te publish, as an integral part of this journal, their beautiful
pamphlet, Working Together.

The fact of the matter is that industrial development being contemporaneous with a
social revolution in human values, we need to have mechanisms which are in accord with
the needs and sanctions of industrial democracy. The old art of management—the art of
making men miserable—has just lost its workability. Asthe American Management Asso-
ciation has put it simply: “... Research has proved to management that while the whip
cracker gets results temporarily, the company pays a heavy price in absenteeism, turnover,
grievances and a gencral collapse of morale which is soon reflected in production . ..”

In a penetrating analysis, published in this journal (Vol. TV, No. 3, page 403), Prof
Whyte had demonstrated through actual industrial case studies, how power slips through
the fingers of those who wield it: *. .. The world of industry is full of executives who will
sacrifice almost anvthing in order to maintain their ‘power’, to give orders that will not be

“Industrial psychology, my foot! Hand that to the works
foreman and tell him we've got to increase production.”
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-effectively carried out...” This is the real
reason for actual efficiency being at 30 per
-cent or 40 per cent of what the Work Study
-experts consider as normal! It is also the
reason why mere incentives are insufficient
to get either a move or to attain that 100 per
cent efficiency, as rated by productivity
-eXperts.

Experienced industrialists who have gone
-abroad in search of modern machings,
uptodate techniques, as also top technicians,
have come to almost this unanimous
-conclusion that the explanation of the high
industrial produectivity of developed ccono-
mies lies in team-work which they arec able
to organise, in their attitudes of mutual
helpfulness and tolerance. It is this industrial
-culture of mutual compromises and adjust-
ments, of the give and take of life, thar
under-developed economies must evolve, if
they are to attain those levels of productivity
-associated with modern industrial technology,

The Productivity of
Small Industry

THE National Productivity Council, since its
very commencement, has evinced an

intimate interest in developing the Productivity of Smail Industry,

years ago.

It has to be said in the
clearest possible terms that produ-
ctivity does not necessarily mean
harder work; it may actually mean
less or pleasanter work done in
surroundings not only of com-
fort but of group solidarity and
fellow-feeling. These points need
to be emphasised in this country,
because the peoples of Asia
having passed through histori-
cal decades of grinding poverty,
have come to look suspiciously
upon the introduction of new
techniques. as somehow designed
to get more out of them than lo
give them, The whole task of
increasing productivity needs 10
be viewed in a spirit of humi-
lity ... Productivity  techniques
have vyet to be evolved from
within the Indian experience.
This countey has  plenty Jof
talent . . . The prospect is pleasing
but we¢ have to work hard and
religiously,

from PRODUCTIVITY
Yol. I, No. 2

of our economic system within the framework of Social Democracy.

In conformity with these policies of NPC_-and
—we brought out towards the end of 1962, a Special
to Small Industry, including international cxperience,
matetial particular, namely, a world-wide conspectus, through which we co
tancously from all shades and levels of cxperience, to push forw
Industry in every possible way, leaving nothing undone cither b
or finance. This lacuna is now filled up by an original contrib
with whose reflections on the development of small-
journal begins. It is an essay in complete involve
which much depends—of the almost infinite potent

as an integral part of the organisation
Issue of Productiviry,
It was, however, deficient in one
uld draw simul-
ard the Productivity of Small
y way of policy, organisation,
ution by 2 senior civil servant
scale industries in India, this issue of the
ment, so essential to the
ial of Small Industry in Tndia.

as being the mainstay

devoted entirely

success—upon



ECOGNISING industrial development as our

aim, we must regard this as totala theme,
of which the small-scale industries sector
constitutes an integral part. Once this is
recognised all along the line, both at the
policy and the action levels, the development
of small-scale enterprises would be regarded
as a part of the process of industrial develop-
ment and, thus, this sector would receive all
the necessary inputs in order that our main
purpose should be fulfilled within &
reasonable time.

Social, Economic Imbalances

In this context, it is essential to recognise
that we have inherited certain social and
economic imbalances in our country. To put
these right, a variety of effort is needed.
One way would be to increase the oppor-
tunity for new-comers in the field of small-
scale industries.

The small-scale industries” contribution
to the employment creating capacity of the
social and economic system can be substan-
tial. This aspect must also clearly be
recognised and taken into account.

It is in our interest to widen the base of
leadership so as to strengthen our demo-
cratic organisation. The small-scale enter-
prises scattered widely throughout the country
would constitute points of leadership and
thus strengthen our base. From this point
of view also, it is in our interest as a demo-
¢ratic nation to do everything possible to
increase such points of leadership.

Area of Involvement

Efforts should be made to enlarge the
area of involvement so that there are others,
besides ourselves, having wider and vital
interest in the small-scale industries sector.

For the greater success of our effortin the
ficld of small-scale industries, we nmust think
of a A, with ourselves as an arm of it. The
two other arms are the apparatus of the
State Governments™ Industries Departments
and the set-up of the Small-scale Industries
Associations, Realising this, it is essential
that we work together. It is this kind of

Reflections on

Developme

The position of the small-
scale enterprises scattered
widely throughout the coun-
try, and how they should be
developed, are discussed here
by Dr Merani who recently
visited Japan, the USA, Pue-
rto Rico, the UK and Sweden.
«“What is needed,” accord-
ing to him, “is selective,
concentrated effort and a
sustained combination of all
the required critical inputs
into an area in order to get
worth-while results within a
reasonable time.”

involvement that would enabie us to securc
higher levels of performance and achievement.
We must establish and take steps conti-
nuously to strengthen our day-to-day working
relations and operate in the closest possible
collaboration with them.

We should introduce the concept of
‘Developmental Assistance” to  small-scale
enterprises so that it is recognised that assis-
tance must be rendered as an integral part of
development strategy in order that the
purpose for which 1t is offered is fulfilled.

When it is a State objective to develop

small-scale industries, the attitude to the
existing enterprises and to the new-comers



Small-scale

Industries

Dr ST MEgRANI

Development Commissioner
Small-scale Industries

Being excerpts from a report by the Author

must change. These must not be regarded
as applicants for this or that, but as an
integral part of the system which we want
to promote and, therefore, the approach to
their needs and problems must be from the
developmental point of view.

Looking at the level of development of the
existing small-scale enterprises and the new
enterprises 1o be established, the assistance
and the service facilities must be such that
the various needs of enterprises at different
Ievels of development could be fully
dealt with.

Single or isolated inputs in the form of
advice, service facilities, funds, machines,

or, again, isolated efforts of one or the other
kind, will not meet the requirements of the
situation or the challenge under which we
must develop new enterprises. What is
necded is selective, concentrated effort and a
sustained combination of all the required
critical inputs into an area in order to get
worth-while results within a reasonable time.

Priority Industries

We should introduce all the relevant
inputs (where necessary in groups) in suffi-
cient concentration and at the most appro-
priate time schedule so that expected results
are obtained. This would mean that we
should decide upon the inputs with which
we would be concerned and then take all the
necessary steps to ensure that these arc in-
troduced in accordance with the principles
mentioned above. Thisshould be ensured parti-
cularly in areas sclected for intensive action.

In order that the promotional activity
of the Central Small Industries Organisation
should bear substantial results within a
reasonable time, it is desirable to specify
certain industries which should receive its
priority attention. While the priorities may
change from time to time, a beginning could
be made with a group such as the following:

1. Industries required to service agricul-
ture;
2. Export industries;

3. Industries based on agricultural
produce (including fruit and fish);

4, Industries using indigenous raw mate-
rials, specially leather, ceramics and
wood industries;

5. Import substituting industries;

6. Ancillary industries; and

7. Industries important to public sector
enterprises and public services.

In planning further work, these priorities
might be kept in view.

Technical assistance by the Central Small
Industries Organisation must be rendered in
depth. This requires appreciation of the

9



10 SMALL-SCALE INDUSTRIES

changing managerial and technical needs of
different kinds of enterprises and periodic
redeplovment of resources to mect these
needs.

It should be ensured that there is adequate
capacity to render specialist service depending
upon the nature and concentration of small-
scale industrics. For the large number of

enterprises  which would  require  general
services, the necessary group approaches
should  be developed  und  adequute

provision made,

We must gradually be able 1o move over
from the point of providing only the simple
common service facilities to making available
iool-room and laboratory services, wherever
required, so that the service rendered by ue
is increasingly of a higher order.

Tool-room and laboratory facilities (and
the type of specific equipment) should be
carefully related to need. There should be
close consultation with the small-scale enter-
prises and their Associations to determine
this need.

As this is a long-term and ecxpensive
investment of resources, it should be undet-
taken after thorough enquirv. determination
of need from the long-term point of view

and in the closest collaboration with all
concerned.
Advisory Committees

In order to work in the closest

collaboration with small-scale enterprises
(and their associations), who are the custo-
mers whom we must serve, it is essential that
a small representative group of about three
to five persons selected from among them
should be attached to each of our Extension
Centres to work in an advisory capacity.

With the small-scale enterprises being in a
state of ‘co-existence’ and ‘competition” with
the large enterpriscs, as also between them-
selves, it is essential that efforts should be
made to assist them to achieve progressively
the maximum efficiency of operation.

Enterprise counselling (in~-plant studies)
which requires an intensive total look

at the enterprise level, is valuable for various
reasons. This is necessary in respect of
‘afflicted cases’ (enterprises which aré not so
well off) as also of advantage in other cases
where better ways of operation could be
recommended,

Now 1o the areas on which the small-scale
industries could themselves concentrate as
& matter of priority: There are various
directions in which action would yield results,
Let small enterprises initially concentrate
on such areas of their internal working as are
completely under their control and in which

every right  uction  would be ever so
rewarding,
Cost consciousness among  small-scale

cnterprises is essential.  The first two steps
that go together are: (1) 1o emphasise the
importance of cost reduction, and (2) to show
that reduction in cost can be secured in a large
majority of cases. provided sufficient and
continuous attention is paid to all of the
various relevant factors involved. There
is need to provide guidance in this area
of effort: on how to reduce costs generallyand
inany given circumstances—where to begin
and on what factors to concentrate—so that
there is a constant search by the small-scale
enterprises for measures to reduce costs.

Small-scale enterprises need a great deal
of assistance in the field of cost accounting.
There is also the need continuously to make
cost studies’ and disseminate the results
thereof. 1t IS necessary to build up the
capucity to undertake work in these two fields.

Book-kecping is an essential step in
cost accounting. We must organise a large
enough effort to runcourses in Book-keeping
for the benefit of small-scale enterprises.

We should also arrange for the production
of simpte Book-keeping Manuals with pro-
forma and detailed instructions, in English,
Hindi and other regional languages, for the
widest possible use,

The cost aspect cannot be divorced from
the concern for quality. The effort should
be to make the small-scale enterprises quality
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conscious and we should assist them
progressively to achieve better quality
perforniance.

The subject of marketing and assistance
to small-scale enterprises in this field need
serious attention. This is particularly impor-
tant in the field of exports. Intensive and
continuous market research is required in
India and abroad. Efforts are also necessary
in some cases to persuade small-scale enter-
prises to market their products working
together as a group; that is, a group of small-
scale enterprises could organise such an effort
jointly, This is done cven in advanced
countries like Sweden. Joint advertising by
groups of small-scale enterprises is also
desirable.

Assistance should be made available to
small-scale enterprises (and they should be
encouraged to seek ityon ‘Product Designing’.
Most small-scale enterprises cannot afford
this on their own; a large number of them is
not even aware of the mneed in this field.
Such assistance is all the more essential if
we are to be successful in our export efforts.

Open House Technical Discussions

In order to encourage the further technical
development of small-scale  enterpriscs,
efforts should be made by our Small Industries
Service Institutes to arrange ‘Open House
Technical Discussions’ so that iechnical pro-
blems of different industries and sub-groups of
industries are discussed in depth with entre-
prencurs and technical officers of small-
scale enterprises on a regular and systematic
basis. This way, a wider spread-over of tech-
nical know-how would be sccured as between
different enterprises and our technical officers.
The emphasis should bc on discussions
and exchange of information. Equally, the
emphasis should be on the informal nature of
such discussions and the regularity of holding
them. The industry (and the different sub-
groups) should be picked out in such a way
that each group will have the opportunity for
a discussion on a regular basis, say, once in
three months.

Arrangements should be made for selected
entrepreneurs and their technical officers in

... Increase in productivity fis
possible in the small-scale
enterprises . . . which should be
encouraged to work out
productivity targets in consulta-
tion with labour, and to
attempl their fulfilment within
given periods. Arrange-
ments should be made at the
enterprise level for the
measurement of productivity. . .

specific, sophisticated, as also export-oriented,
industries to be sent abroad. As against the
gencral tours of the older type, the effort
should be to have them stationed at one or
two sclected enterprises abroad for two or
three months at each place so that they have
the opportunity to observe the total working
of the enterprise at a close enough range to
be able to absorb the technical knowledge
and the business approaches adopted in these
enterprises. This suggestion received warm
response in the USA, UK and Sweden, and
when suitable approaches are made selected
enterprises in these countries would be willing
to respond.

To have more is one way. But to get
more out of what one has is another equally
important way. There are limitations to our
assisting small-scale cnterprises to have more
resources—materials, machines, etc.—though
efforts must continue to be made. But
we could certainly intensify our efforts to
assist them to get more out of what they
alrcady have,

This means intensive efforts to go out to
them as also to bring them to our Service
Institutes and Extension Centres. This
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also means giving them advice in detail
and technical assistance to the maximum
possible extent. It means identifying our-
sclves with their needs and problems and
attempting to meet their requirements on
a continuing basis.

Management Training

In addition to technical assistance in
depth, provision should be made to provide
training in the field of management to an
increasingly larger number so that over a
period of years a very large percentage of
entrepreneurs will have had the opportunity
to participate at least in one, but preferably
more than one, course of training. In order
that such training should be within the reach
of most small-scale entreprencurs, it would
be necessary to provide training in regional
languages also. This is being done at present
to a very limited extent, but a much larger
programme is called for. It should also be
provided that, where necessary, some kind
of introductory course should be run for
those who have not yet become managers of
cnterprises but who are good material for
joining the managerial cadres of small-scale
enterprises,

Apart from general courses, adequate
provision should be made for the different
types of specialist courses as these may be
needed to increase the efficiency of the total
management operation.

We should persuade outsiders (indus-
trialists, economists, marketing specialists.
and others who have specialised knowledge
and experience of different types) to come
to our training classes and make their contri-
bution to the management training pro-
grammes. Training courses run by offtcers
alone are not enough. As an instance, it
might be mentioned that 1,002 cutside tech-
nical lecturers were jnvolved in the training
programmes in Sweden.

In collaboration with the National
Productivity Council and the Local Producti-
vity Councils, we should intensify our acti-
vities in the field of productivity and ensure
that detailed and continuous attention is
paid to productivity improvement in the small-

scale industries sector. It must be emphasised
that increase in productivity is possible so
that it is regarded by small-scalz enterprises
as an attainable objective and efforts are
directed to achieve ‘higher cutput per man-
hour’. The various types of assistance which
have been referred to earlier should enable
us to achieve higher levels of productivity
and the enterprises must be persuaded to
undertake specific action programmes direc-
ted to increasing productivity on a systematic
basis. Enterprises should also be encouraged
to work out productivity targets in consuita-
tion with labour and attempt their fulfilment
within given periods. It would also be desir-
able that arrangements should be made at
the enterprise level for the measurement of
productivity,

The small-scule industries must be per-
suaded to recognisc the importance of
Labour-Munagement collaboration at the
enterprisc level, and encouraged to regard
this as an important aspect of the total
cffort. Active promotion of new small-scale
enterprises, particularly in priority industries,
should be undertaken.

Areas for Intensive Action

Taking into account all the relevant
economic, manpower and social factors, and,
on the best possible judgment, we should
select certain areas for intensive action.
These may be towns and their extensions,
satellite areas and, in some carefully chosen
cases, rural areas. In the case of these rural
areas where the necessary conditions for
attracting industry or developing it are not
fully present, special steps would first need
to be taken so that the new enterprises have
the best chance to come up and to flourish.
As a great deal would depend upon the selec-
tion of areas, this would need to bz made on
hard practical considerations.

Having selected the areas, we shouid
then concentrate on them and try to get
positive results within a reasonable time in
order to achieve some snowball effect.

This calls for identification of groups
and individuals from different classes and of



Some  think  that  the small-scale
Dndustrics sector s just another hatdi-
erafts field. That this is not so.is amply
demonstrated by pictures appearing on

this page, and ithe nexi one




Quality  pro-
duction in the
case of small-
scale indusiries
Sector is possi-
ble, and is, in
Juct, being
achieved in
many fields
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different types. Apart from the types and
the persons who have been approached in
the past—a process which must continue—
we must reach others who are most likely to
be attracted 1o newer arcas of effort: for
instance, the graduates from technical colleges
and universities. They could be reached
through publications, leciures, special courses
and individual counsclling. Generally, this
class has looked to paid employment for its
future. A new way and a possibility could
be shown to it. Again, high grade technical
and managerial personnel, after some periods
of paid employment, are often in a mood to
think of something independent and on their
own, This is 2 group worth making note of
and identification of suitable persons in this
group could be rewarding. Another group
which has traditionally looked to ‘civil ser-
vice’, for instance, as offering the most
desirable future, could be shown the possi-
bility in this arca of development. Then,
there are the persons who in the past have
looked to trade and commerce for their
future., Some members of this class could
also be attracted to small-scale industries
particularly the ‘third sons’ of those who
might be engaged at present in trade and
commerce.

There are also the existing importers
who have excellent knowledge of markets
in India and sources of supply abroad,
who could be attracted to small-scale

industries. This way, we should attempt to
attract both talent and finance.

In the search for identifying those who
might enter the field of small-scale industries,
we must also realise the importance of those
sefected few who become the catalysts and
round whom activity then grows.

In every community and place, there are
always some avant-garde or front-rankers.
It would be worth our while to interest them
in the possibilities of success in the field of
small-scale industrics. We are familiar with
the idea of ‘growth centres’. Likewise, there
are always some persons in a place or a
community round whom it is easier to build
up new ideas and to develop new enterprises.
It is worth-while to locate the pace-setters.

Not to be Priced Qut

We should not encourage the formation
of enterprises which cannot, when developed,
stand on their own. In the competition in
India and abroad, we will be priced out
unless adequate care is taken at the ecarliest
possible stage to back up only those who
have the best claim to growth. Hot house
growth with unwise supports must be avoided.
Enterprises which cannot stand on their own
cannot be a support or a stimulant.

In certain selected cases, detailed feasibility
studies should be undertaken so that once

Optimum Productivity

ont Amalgamation of Collieries, with Sri Balwantrai Mehta as Chairman, to examine

b
b4
The Government of India, in November 1935, constituted a Commiitce §

Raniganj, Jharia, Bokaro, and Karanpura areas.

The Committee, in its report, had recommended that the area of a colliery

should be large enough to produce 10,000 tons a month for a period of 50 years,

and efficient methods of wmining and exploitation of coal without avoidable waste,
and to give effect to labour legislation by granting adequate facilities and amenities

to labour, etc.

§ the possibility of amalgamating collieries into economic units, particularly in the

the area being in no case less than 100 acres if a colliery were to adopt scientific %
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this effort has been made, further promotional
effort could be undertaken without delay,
The feasibility reports should be such that a
new-comer could safely operate on their basis,

Promoters

It seems that for the rapid development
ol new werth-while small-scale enterprises
in priority industries, particularly in those
areas where we must launch an active thrust,
it would be desirable to estabiish the position
of a ‘Promoter’ in each area so that there
weuld be somcone charged with the total
responsibility  of  bringing about  the
cstablishment ot such enterprises,

lt is known that in the establishment of
new enterprises in the small-scale industries
sector, there are many impediments, delays,
snags, and a series of authorities and agencies
are involved. The result of the situation is
that quite a lot of effort is wasted. Another
result is that there is an insufferable time lag
between the various stages, with the result
that it takes a very long time for a small-scale
enterprise to materialise. In these circum-
stances, it is necessary that we should establish
the position of a promoter (a person or a
group) whe would be churged with the specific
responsibility of ensuring that the prospective
cntrepreneur in the case of worth-while enter-
prises is assisted in a complete and helpfut
manner so that industrial enterprises do. in
fact. materialise and that these come up within
the shortest possible time in any given circum-
stunices. There has to be someone who is
experienced in organising enterprises and is
capable of overcoming initial handicaps and
ironing oui all difficulties quickly and geiting
things moving, not in one Department, but
in the various Departments and Agencies
concerned. The experience of industrial
promoters abroad has been very rewarding.
The role of Fomento as a promoter of new
enterprises in Puerto Rico has been significant,
The position of a promoter should be establi-
shed in each area selected for intensive action.

A very agpressive effort in the field of ex-
portsis called for. It is against the background
of the total export effort that the small-scale
industries sector should be cxpected to play

its part and make its contribution, either
directly or through the larger enterprises or
again through Export Houses that may be
in the field.

It szems that much mere needs to be
done 1o assist  smali-scale enterprises to
obtain their financial requirements, at reason-
able rates of interest, in the required measure,
at the right time, and on terms and condi-
tions which are appropriate to their situation.
The cxisting institutions will need to extend
their assistance to a far greater axtent than
has been the case so far,

There is also the need to ussist small-
scale enterprises to obtain equity capital.
Keeping in view the specialised requirements
of small-scale enterprises, it is for considera-
tion whether something special should not
be done so as to attract finance from abroad
for their exclusive benefit. The discussions
in the USA showed that this would be possi-
ble, provided something special were first
done in India.

Investment Houses

This may be done by establishing Invest-
ment Houses at certain key places with a
central apex point, possibly  entrusted to
one of the existing agencies for operation.
The Investment Houses should be able to
raisc finance nationaily up to about 50 per
cent of the anticipated requirements. We
could then look for international support to
make up the rest,

The large enterprises have been able to
sccure not only technical collaboration, but
also collaboration of the joint venture type
from abroud. There is no reason why ex-
ternal collaberation should not be attempted
actively in the case of small-scale enterprises
also. Technical collaboration is already pos-
sible but more vigorous steps are nzcessary to
activise this. Collaboration of the joint
venture type has many advantages; through it,
capital, raw materials, know-how, knowledge
of markets, etc., all become available.
Though some instances of this type already
exist in the small-scale industries sector, this
should now be tried on a larger scale, If
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... We need a new technology,
a new range of machines
equipment,  even  new
processes, which would, on
the one hand, be modern, and on
the other, capital-saving and
labour-intensive, capable of high
productivity. The field of
new technology for developing
countries has not vel been

opened up . . .

and

collaboration with  single  small-scale
enterprises is difficult, it could be attempted.
in some cases, with selected groups of enter-
prises in India. This could be considered
specially in those cases in which we are not
likely to go very far in the small-scale indust-
ries sector on our own or where foreign
collaboration will have speciai advantages.

The discussions abroad showed that the
prospects for such a development were very
bright indeed. It would, however. be neces-
sary to make up our mind, select the items,
prepare some skeleton terms of collabora-
tion (taking the large industry collaboration
of the past as a guide), sound some prospective

enterprises in India and then look for further

discussions abroad.

It would be necessary to map out what
must be done in India to achieve this objective.
Without wasting time, it would be necessary.
equally, to ascertain from abroad who are
likely to be interested in such specific collabo-
ration. After some preliminary work at
both ends. it would be desirable to bring the
two sides together—match-making both in
India and abroad—so that the Indiun
entrepreneur could see, by a visit abroad.
what he is going in for, and the outsider, by
a visit to India, could see the exact conditions
in which collaboration is expected to work.

Joint venture requires joint effort.  An effort
of this kind requires active preparatory work
here and abroead.

Infernational Institute of Technology for
Develeping Countries: Is it much use in put-
ting up new enterprises which use old techni-
ques. no machinery or other equipment at all
or old traditional tools? This will involve
us in a long-term handicap, With limited
resources and the need to grow fast, can we
afford to have each of the new enterprises
with the latest automated cquipment?

With the need to create employment
opportunities at a tust-enough rate—and the
small-scale industries sector can make a sub-
stantial contribution to the creation of indus-
trial employment—should we attempt in every
casc to have capital-intensive cquipment’

When we buy from abroad, as we doin a
large number of cases, what is the choice
open to us but to purchase what is available
for sale? A friend described this situation,
the other day. as picking up Cafeteria style—
the selection could be made but enly from
what is on the shelf.

What is avaitable for sale has been
preduced almost entirely to meet the require-
ments of the manufacturing countries which
are highly developed. When we obtain
machinery and equipment. for instance. from
the USA. England, Germany, Italy, Japan
or USSR, it is the machinery which has
been designed for the requirements of the
producing countrics. No one is producing
specially for developing countries (there are
a tew exceptiens of some recent machines
produced mainly tor export, but these, too.
essentially are based en requircments as these
obtain in the deveioped countries).

What has been designed for the need of
devcloped countries is not what would
serve the needs of developing countries in
many Cascs.

New Technology

In developing countrics, while in certain
cases we must have the most modern and the
latest machinery and equipment and continue
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to get them wherever we can, in other cases
we need a new technology, a new range of
machines and equipment, even new processes.
which would, on the one hand, be modern,
and on the other, capital-saving and labour-
intensive, capable of high productivity. The
field of new technology for developing
countries has not yet been opened up.

This needs a lot of research, identification
of problems, designing, prototype effort and
a continuous series of actions in workshops
and laboratories, carried out by the most
competent talent that can be excited to deal
with this challenge.

One way would be to attempt to build
such talent and capacity. This would take
time even if the resources were available. In
any case, it would not be easy to get the best
under one roof. Ner is it really necessary.

The Challenge

What is required is to pose these problems
to the existing talent and capacity that are
available not only in the developed countries,
but also in the developing countries as in
India, I am sure that the scientist and the
technologist would take up the challenge
and find the answers,

Let, now, some determination be shown to
find, adapt and create the technology that is
needed. This is a challenge of such big
dimension that unless a world-wide mood is
created, the progress would not be of the
desired order.

This calls for action at the national
and the international levels, as the problems
and the solutions lie widely scattered through-
out the world. This should be attempted
at both these points.

We must, therefore, immediately set about
this business at the national level. We could
attempt to identify problems. We could also
look for solutions, if these exist already
either in India or in some other parts of the
world, - and, as we go along, pose questions
and raise problems for solution and discovery
by reference to others in and outside India.

In the USA there would be wiilingness
to deal with such problems as are raised at

the national level, In England, and Sweden
toco, there would be the possibility of
receiving 4 hand in this matter.

As answers begin to emerge, it might
mean not only prototype work, but also
manufacture of the new tools and machines
by our own industry in India.

But the national effort will need an
international counterpart as these problems
concern many developing countries and the
contribution of talent, experience and capa-
cities by the developed countries would be so
essential to effective work in this field, We
should, therefore, try also for the establish-
ment of an International Institute of Techno-
logy for Developing Countries, which would
concern itself with these problems. The
Institute would be charged with the responsi-
bility of organising this whole effort on a
wide enough scale, getting results for the
different problems raised and generally func-
tioning also as a world Clearing House of
technical information on this subject.

A national arrangement in developing
countries with the support of the Internatio-
nal Institute of Technology for Developing
Countries would be a distinct contribution
in this field.

When [ discussed this theme in the USA
and at the UN, there was promise of great
support. At the UN, they went so far as
to request that I might prepare a paper on the
subject for further consideration so that the
theme of the establishment of an International
Institute of Technology for Developing
Countries could be pursued further.

It is once again essential to cmphasise
that the greatest chance lies in posing this as a
challenge and as a problem to capacities and
talents  in  existing laboratories and
workshops, both in India and abread.

Inventory of Talent

A carcful Inventory of Talent within the
Small-Scale Industries Organisation should
be made, so that the ‘right man for the
job’ concept, a basic principle in good
personnel management, is fully practised.

At the same time, it is important to take
a good look at what job is being done,
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where and by whom. and what the future
nature of jobs should be against the back-
ground of what the organisation must under-
take to do in the context of the present
priorities,

Utilisation of Resources

While advocating this to others, we must
ourselves ensure continuously that there 1s

intensive  utilisation of our resources
at the Small Industries Service Institutes.
This should cover all aspects of our
effort,

The success of our effortdepends on many
factors. While some may lie outside our
immediate reach, there are several others
which are controlled by us. We should be
able to concentrate on these aspects.
In view of the fact that the whole Small
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‘Not a gift of gods’

Industries Service Institute operation is in-
tended to serve a dynamic changing industrial
situation, arrangements need to be made for
sensitive assessment of performance of each
Small Industries Service Institute. The usual
type of returns and stercotyped reports will
not suffice. This must be done on a
continuing basis,

The nature of our work is such that there
could be an enormous satisfaction in working
to personal targets of performance in different
fields and stock-taking as we go along to
determine what we have achieved.

As a service institute. or, again, as an
officer-in-charge of any specific responsibility
in the Central Small Industries Organisation,
it must be our aim increasingly to achieve
higher levels of performance. A running
personal stock-taking is of high value.

= = BE B

2
?
?
?
7

R RO CAITAI TRICRE PRI PRI G

for true reasons.

warmth to give, in work, play or love.

SROCAIERI BRIV L NI RISV TRI T AI RIS

Happiness Depends on Inner Productiveness

“No one is born happy*’, according to Mr June Callwood (Reader's Digest,
Jan. 1965). *“ ‘Happiness is not’, says psychoanalyst Erich Fromm, ‘a gift of the gods’.
It is an achievement, brought about by inner productiveness. People succeed at
being happy inthe same way they succeed at loving, by building a liking for themselves,
Hollow people, lacking any coaviction of their worth and without
self-respect, have nothing to give—a profoundly unhappy state.
to secure love and admiration for themselves, and they cannot depend on keeping it.

Unhappy people rarely blame themselves for their condition. Their jobs are
at fault, or their marriages, or the vileness of parents, or the meanness of fate.
real cause is the incoherency of their lives.
They wait in apathy for a visit from the
Fairy Godmother, and in the meantime try to distract their attention from the abyss
of barrenness and boredom within them. The farthest notion from their minds is
to improve their lot by tackling some self-reconstruction.®

They must connive

The
Sterile and cenfused, they have no
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T HERE appeared in the Toronro Globe

and Mail, Canada {(Dec. 11, 1963),
an article from which the following passage
may be guoted:

VA professional engineer ought 1o spend up
to a third of his time in study to keep in touch
with the developments in  his profession...It
could be said that the knowledge explosion is
destroying the relevance and the meaning of
the university degree.”

Arte we witnessing a breakdown in our
system of communicating information in
science and {technology? Is the practising
engineer, with the limited time at his disposal,
able to put aside one-third of his time for
professional reading? Is the university profes-
sor sulfering from professional obsolescence
thus tending to render w university degree
less attractive in industry?

It is not the purpose of this article 1o
discuss the academic side of this question.
The fact that this challenge was sounded in
the Press is in itself significant, since it calls
attention to a problem of world-wide interest
and importance, viz., the transmittal of vital
information, coupled with which is the effi-
ciency of the engineering profession; both
arc of growing concern to the community
at large.

Toe put the relationship of the State to
scicnce and engineering in its simplest form,
we have what amounts to a cycle, thus:

(i) Political power derives from the State’s abi-
tity to raise money by sexation for public
services, defence, ete.

iy Ability 10 raise this money is directly related
te the industrial potential of the State.

titi) The State’s industrial potential depends basi-
cully on three commodities—management,
technology und the ability of the engineering
profession to apply the results of the latter,
Le., of science and technology.

(iv) These three commodities cost money, not
only to produce but to keep in operation.
This money must be found irdirectly from
taxation under (i) above, or directly from
industry under (ii) or from bo‘h.

From such a cycle it is possible to sce at once
that to promote the conditions necessary to
put money in the public treasury the “fruits”
of science and technology must be applied
under (iii) above. Management cannot do
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this alone, nor can science unaided. Both
must await the creative touch of the engineer.

While  engincering,  science and
management are essential partners in any
industrial enterprise likely to prosper, it
rests with the engineer to be instrumenta! in
development.

Much emphasis is being placed now on
industrial management. State aid is also
being given to industrial research in one form
or another, though little is heard about the
engineer and his profession. We are vaguely
conscious of the gaps between research and

information in all fields of science and

technology.

Masses of technical information are now
available from different sources. and the
engineer is in a favourable position io handle
problems confronting him with a mini-
mum demand for ad /hoc research. This
explains why so much importance has been
given to the question of transmitting techni-
cal information to the user. and also why
an increasing number of technical informatien
services have been growing up to further this
end. Although such services have been con-

Technical information, on an enormous scale, is now

available from different sources,

and the industrial

engineer is in a favourable position to handle problems
confronting him with a minimum demand for ad hoc

raesearch.

Indications are that a new concept is growing

up, namely, that of information science, to keep him

abreast of current developments

in his field. This

article discusses how technical! information services are

functioning in Holland, the USA, and Canada.

industrial production, and where these gaps
are large enough we attribute it, quite rightly.
to the lack of engincering staff, and of faci-
lities to put the results of research to work.
Here then is an arca where much more atten-
tion might be paid, not only to numbers,
but to the academic training of the engineer
for tasks ahead.

While there is no intention to play down
the importance of research in the natural
sciences, it does seem desirable to maintain,
in proper perspective, the role of the engineer
in its various forms. Competence in industrial
engineering is just as important as competence
in research or competence in management,
and possibly more so. 1f obsolescence in an
industrial economy is to be avoided, pro-
fessional engineers and those responsible
for their training should be afforded the
best facilities possible. This includes the
rapid and effective communication of

cerned chiefly with the communication of
information, the so-called “information scien-
tist”” (a new term) of the tuture will be called
upon to face other challenging problems like
the control of publication media, Further,
scientific. engineering. and related publi-
cations are accumulating at such a rate
that even qualified librarians are finding
it difficult, nay impossible. to keep pace with
the documentation and storage problems.

Information Services

It isclear that a widening gap exists between
the world’s storehouses of knowledge and
the user of relevant information. To bridge
this gap, some form of information agency
is necessary. Such services have been taking
shape in different forms. and one of the
problems has been to find a distinctive title.
One of the terms gaining general acceptance
is that of “Technical Information Service™
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(TT1S) which was adopted by Canada in 1946.
and will be uscd in the following pages.

TIS in Holland: Ong of the first services
of this kind was set up in the Netherlands in
1907, where a single engineer was appointed
to act in an advisory capacity to provide
assistance to industry. The idea was to
combine counselling with an information
service. By 1960. the “service™ in that country
comprised 108 people of whom 21 were
civil (i.e., professional) engineers, 34 techni-
cal engineers, 22 technictans, and 31 ad-
ministration staff. Ficld engincers, placed in
important towns. or districts. are chosen on
the basis of their general background, so that
they may have as much insight as possible
into the needs of local firms.

This “RND™ service in Holland is
administered and directed (1960) by two men
with a mechanical engincering background.
It keeps in close touch with an *NTO™ service
which is essentially an applied and develop-
ment group; they ensure that the results of
research and development are implemented
successfully in  production.

TIS in USA:  Onc of the last countries
to set up a national information service for
science and technolegy is the USA. Although
about 400 ‘“specialised”™ information ser-
vices exist in that countrv serving such
needs, anything in the nature of an all-
embracing national centre has been avoirded,
About two years ago. however, it was
evident that informed opinion in the USA
was changing. The following is quoted from
an authoritative article titled  *“Scientific
Communication” published in furernationai
Science and Technelogy (April 1963):

“Traditional retrieval systems are no longer ade-
quate to handle the ever-increasing amount of
published sciemific and technelogical informa-
tion. A special panei of the President’s Scienti-
fic Advisory Commitice has studied this
science information crisis. Mr Weinberg, Chair-
man of the panel, suggests that most analysts
have been concerned with only half of the prob-
lem, with documentary retrieval. Any approach
which ignores the other half, the problem of how
to transfer the contents of the document to
the user’s mind, is bound to fail. He urges
scientists and engineers to accept the idea that
information transfer is essential, and urges them

1o write with more concern for ultimate retrieval.
Specifically, he  suggests a system  of
government-supported  specialised  information
centres...”

The implementation of a national policy
was announced a few months later with the
sciting up of a National Standard Reference
Data System (NSRDS) to be administered
by the National Bureau of Standards {(NBS
Technical News Bulletin, August 1963, pp. 138-
40). These developments are still in their
infancy.

In Canada

TIS in Canada: The Canadian ‘Technical
Information Service’ began operations in
1945, Ax  that time, smalland medium-
sized industries needed help in regard to
current developments in science and techno-
fogy. The service was established within
the Department of Reconstruction under a
Minister who, at one time, was a practising
engineer (the late CD Howe), and was later
taken over by the National Research Council
of Canada by the then President who was
also an engineer (Dr CI MacKenzie). Al-
though originally divided into a Field Service
Section and a Research Section, the two were
combined and put in the hands of a Chemical
Engineer with the highest professional quali-
fications (the late FE Lathe). Since then the
post has been filled by a civil, a chemical,
and an electrical engineer, It is not surprising,
therefore. that the staff of Canada’s ‘TIS’
has been made up entirely of engineers
and scientists apart from administrative
requirements,

From the beginning it was decided that
the most effective way of approaching a
small or medium-sized firm was through a
personal call, and an offer to provide “free”
information on any problem confronting
them. Any problem which the field officer
could not handle himself was transmitted,
in the most specific terms possible, to the

research section at the National Research

Council (Ottawa)}, which, in turn, studied
the problem in confidence, and advised the
firm accordingly. This advice would take
the form of a letter supported, if necessary,
by photocopy of a relevant extract from a
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report or periodical article. Besides the
extensive library facilities in Ottawa, there
were many scientific experts and engineers
in various Federal Government departments
on whom the TIS research officer could call
for help. If the occasion arose, the problem
could be referred to other information centres
or agencies cutside the country. In providing
the firm with the information requested,
every effort was made to transmit it in the
terms and in the form that could be best
understood by the recipient.

Experience soon proved that it was more
difficult to provide assistance to the small
firm than the large one. The former were ata
serious disadvantage in being unable to
afford consultant services where help was
needed apart from information, i.e, in
design problems, for instance. To a limited
extent, this gap is being filled by industrial
engineers working side by side with TIS
field staff. In this new venture, Canada is
following much the same course as that
which grew up in Holland.

Active Sponsor

On international scene, the Organisation
for Economic Cooperation and Develop-

ment (OECD) has been one of the
most active sponsors of the sort of
service  described  here.  Worthy  of
mention in this connexion is the contri-

bution made by Dr Alexander King (now
Sir Alexander) through whose eflorts mainly
the European Productivity Agency (EPA)
was set up, and was oriented towards pro-
viding post-war Europe with vital informa-
tion. OECD’s activities are no longer confined
to Europe. As in the past, so in the future,
it may be expected that their influence will
continue to set a pattern for the best use of
scientific brains and technology in any
country's national economy.

Perhaps one of the more recent examples
of OECD’s interest in information science

Kipling’s Dictum
for WorK Study

I keep six honest serving men,
They raught me all I know.

Their namtes are WHAT and
WHY and WHEN, and HOW
And WHERE and WHO,”--Kipling
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may be mentioned here. Held in Stockholm
in October 1963 was an international con-
ference dealing with the “Communicaiion
of Scientific and Technical Information to
Industry.”

One of the problems which it discussed
was that of increasing ‘receptivity’ of firms
1o the fruits of science and technology.
The following is quoted from a preliminary
report by Canada’s official delegate, DR
Christie, Director of Field Services, Ontario
Research Council:

“It was agreed that a new profession of Technical
Innovation Officer was emerging, A scientist or
engineer and also an expert in information science,
he would possess special iraining and ability to
interpret science and technology to industrial
management. With ability to deal with people,
his task would be to discuss and emphasise
scientific methods. Adequate numbers of such
specialists, backed by adequate information faci-

lities, would significantly influence economic
growth.”
Epilogue; Productivity as we know the

term has both a quantitative and qualitative
implication, The key to both is sound indus-
trial engineering and management. Towards
this end we have seen that the role of the
Technical Information Officer is becoming
more and more important. Whether his
role will be enlarged to include what has
been described above as ‘Technical Innova-
tion Officer’ only the future will tell. Cer-
tainly, the latter will need the background
and experience which the former possesses.



URING the last six months that I worked
as the Senior Economist of NPC!,
my old love of analysis revived, and it led
me mnto a bit of adventure into the field of
econometrics, known in this business of
productivity as measurement. It is. 1 must
confess, a rather crude and. at the same time,
an extremely complicated business: and 1
am putting it down here more for my innate
fove of controversy— it raises issues which my
fellow-cconomists can  tackle with much
greater competence and  expertise than I,
an outdated cconomist. can—rather than for
the statistical value of the analysis, though
I am confident that the broad order of
magnitudes involved is fairly trustworthy,

While 1 shall not impose on the reader
the enormous background tables which wiil
give me a wholly undeserved reputation for
learning and profundity, [ may record here
the most significant results of the analysis,

The crude (weighted for investment) index
of industrial productivity worked out on the
basis of man-hours required per tonne of
product—involving in ils construction all
manner of compromises and adjustments-—
rose in the period 1951-1960 by 38 per
cent for the 29 industries covered by what
used to be called the Census of Manufactur-
ing Industries. new the Annval Survey of
Industries. There 15 reason to believe that
the inerease in productivity has continued
since 1960, as industrial output has risen by
38 per cent up to 1864, whereas the increase
in industrial employment has been roughly 15
per cent to 20 per cent during the period.

While sophisticated calculations for this
later period are not possible on the basis of
available statistics, it is reasonable to presume
that what may be called the growth rate of
productivity continucd to advance at the
compound rate of around three per cent

1 While the respensibility for the analysis is
mine (not the NPC’s), the credit for the statistical
calculations must go 10 Sri RK Goswamy, Assistant-
in-charge of the Economic Section of NPC,

An Essay on

Measurement

The subject of Measurement of
Productivity has not received
adequate attention in India so far,
It is an “extremely complicated
business,” and the issues raised by
theauthor here provide economists
and others unlimited scope for
new adventures into the field of
econometrics.

per annum. which is our calculation for the
period 1951-60,

The more interesting part of the analysis
—of course. from a purely tactical stand-
point in the Productivity Movement—was
the overall increase of 38 per cent in the pro-
ductivity of India’s Industrial Economy,
associated with over 30 per cent increase
in the volume of factory employment. As
I have said. this figure serves a purely tactical
purpose in the service of the Productivity
Movement in India, for productivity, wholly
wrongly equated with rationalisation, was
supposed to cause unemployment, whereas
the whole of economic history shows, power-
fully and conclusively, that massive increases
in productivity and employment are really
obverse sides of the same process of economic
development.

The most significant result of the analysis,
however, arose from our attempt to carry
forward our adventure in measurcrnent
into the field of Capital Productivity, QOur
techniques, of course, were as crude as those
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used in the Measurement of Labour Produc-
tivity (man-hours per tonne). In fact, all
that we did was to calculate the man-hours
required per rupee of what has been called
in the Survey of Industries as Productive
Capiral. This probably is a line of research
that could be pursued, with great profit and
advantage, for to state a fundamental pro-
position, productivity lies not in economising
an abundant resource such as labour power
in India, but capital resources, which are,
next to the immeasurable factor of managerial
talent, the most scarce.

The most significant part of the economic
process is capital investment; and in this, the
rate of growth in productivity has been
negligible: an aggregate of 11 per cent in 10
years! And what is disturbing, in certain
sectors, such as iron and steel, an industry of
such paramount importance to the national
econiomy, and absorbing as much as 20 per
cent of the investment in the entire range of
29 industries covered in this analysis, Capital
Productivity as we have defined it here,
actually declined by 56 per cent !

It is, however, no use drawing any very
alarming conclusions from this figure (as
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from other statistics), as this is a normal
phenomenon in a period of gestation, for it
was during the Second Five-year Plan that
the large investments in steel began to be
made; and while the account books registered
abnormal increases in capital investments,
1t took some considerable time to commission
the plants and to bring them to their rated
capacities. The fall in capital productivity
in the iron and steel industry is only a reflec-
tion of the necessary, but passing, historical
phase through which all heavy investments
have to go through. Nevertheless, in the
national interest, attention may be drawn to
two facts of the situation: (a) By the time this
15 published, over Rs, 800 crores would have
been invested in public steel plants, reputedly
based on modern techniques. Special efforts
have to be put in to see that they deliver
the goods In quantities, qualities, and at
costs commensurate with the investments
and the techniques. (b) The TISCO has
been able to accomplish a doubling of
its plant capacity without increase in the
volume of employment.

It is not possible within the compass of
this analysis to discuss the serious issues
involved in the facts stated in the preceding
paragraph.

To the economist, however, certain results
of this Capital Productivity Analysis would
be extremely interesting, though probably,
somewhat ftrite. In industries, where little
additional investment has taken place, inves~
tors—or whatever they may be—have begun
to earn a substantial quasi-rent. In cotton
textiles, where investment remained static
during the period under consideration,
capital productivity increased by 59 per cent;
Jute textiles, in which capital investment
went down, did still better at 63 per cent
increase in capital productivity! Rice mills,
whose owners of outdated equipment thought
it profitable to run it down, and productive
capital was reduced to half, experienced an
increase in capital productivity of 38 per
cent! The most massive increases in Capital
Productivity took place in certain consumer
goods industries (fans, sewing machines,
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electric lamps) on account of the extremely
large turnover in these lines on a rather
slender capital base!

For a deeper analysis of productivity
trends, indices have also been constructed
for investment. employment, output, the
total wage bill of the industry concerned,
the daily wage rate, etc. These are at the
moment under scrutiny; when published,
they would throw light on the operative
elements that have caused the changes in
productivity: whether employment has been
favourably or adversely affected, whether
inecrease in productivity is in proportion to
changes in the volume of investment or the
volume of employment. Some partial light
may also be thrown on the vexed probiem of
sharing the gains of productivity and this may
open up future arcas of profitable research.

At the moment, the analysis of data is
being carried forward on thebasts of such pro-
visional data as have been made available in
the subsequent issucs of the Annual Survey of
Industries, but since these do not contain the
physical data on the basis of which earlier
calculations have been made, the available
data with regard to overall output and the
overall volume of factory employment have
been used to construct a further projection
of the productivity indices.

Further correctives are being applied
through the use of such statistics, as, for
example, those of productivity in coal mining
for which official calculations have been
made. Ascoalmining is an industry which
combines medieval and modern techniques
in an almost optimum degree, it may be
taken as broadly representative of the techno-
logy of the Indian industries. This index
has, therefore, a representative significance
as a fair indication of the productivity trends
in Indian industries, The productivity of coal
industry, as calculated by the Labour Bureau
of the Ministry of Labour (physical output
per man-shift), has increased between 1960
and 1964 by 13 per cent. This is confirmed
by the fact that while coal production

has, in the same period, gone up by 20
per cent, employment in the coal
industry has gone up by only seven per
cent. In the cotton textile industry while the
physical output index has gone up by 24
per cent, employment has risen by only
nine per cent,

These are factors, however, which require
tong-term, patient research, for wvery
obviously the statistics are a mix-up of
several factors simultancously operating
in the social economy. To give a rather
telling example, we may reproduce here our
calculations for a small but rapidly develop-
ing industry, such as starch. Its productive
capital in 1951 was about Rs, one crore, and
in 1960, about Rs. 3 crores, Physical
output went up by over 400 per cent.
but employment declined by nearly 16 per
cent, the resultant being a net increase of
over 250 per cent in the physical output per
man-hour. It is these relationships between
investment, employment and productivity
that offer an almost infinite scope for research
by young econometricians,

Rise in Productivity

The statistics, however, have to be inter-
preted with considerable care because of the
extreme complexity and variety of the factors
that enter into the determination of each
statistic, Physical output per man-day is
the same as what is statistically known as
labour Productivity. As given, it is indepen-
dent of the variations in capital investment.
It is also independent of variations in the
price level, though, where necessary, physical
data not beingavailable or readily computable,
the value figure has been deflated by the rele-
vant price index. For a correct understanding
of thewhole complex of factors involved, as far
as statistically possible, we have worked out
percentage changes in the aggregate of physi-
cal output, employment and productive capital
as a check on the conclusions to be drawn
from the variations in physical productivity.

Though for space reasons, we have not
reproduced here the massive statistics worked
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...In certain industries, like Iron
and Steel and Chemicals,
where abnormally large
tnvestments have taken place in
recent years, the physical output
per rupee of invested capital
has, in fact, declined—a lot
more in Iron and Steel than in
Chemicals—because the new
capital equipment did not

reach its full productive
possibilities . .

out in the NPC, the apparent conclusion may
be recorded here that in the upper ranges
where massive increases in productivity have
taken place, it has, in certain cases, been
associated with a fall in the volume of employ-
ment. Yet, by and large, the increases in
productivity have been associated in most
cases with increases in the volume of employ-
ment, and again, in most cases, the increases
it employment are very substantial.

The more intractable factor, however, is
that of the association of increase in produc-
tive capital with increase in productivity.
No adjustment has been made in the value
of capital for changes in the price level.
Capital investment has been taken as reported
in the Annual Survey of Industries under the
term ‘productive capital. By and large, the
increases in productive capital have been
greater and in some cases far greater than the
increases in the volume of employment; and
it would, therefare, be reasonabie to conclude
that the increases in the physical output per
man-day may be, due to a large extent, on
account of association of a larger volume of
capital with Iabour. Simultaneously, it

-

would be reasonable to assume that worker
skills have gone up substantially on account
of association with capital equipment of
higher levels of performance. In certain
industries, like Iron and Stcel and Chemi-
cals, where abnormally large investments
have taken place in recent vears, the physical
output per rupee of invested capital has,
in fact, declined—a lot more in Iron and
Steel than in Chemicals—because the new
capital equipment did not reach its full
productive possibilities.

In certain cases, already referred to, like
Jute, Textiles, and Rice Mills, the variations in
productivity have to be carefully interpreted.
in Jute, for example, physical output both
per man-day as also per rupee of productive
capital has increased fairly substantially.
But this is associated with a 20 per cent fall
in the volume of employment, and a 12 per
cent decline in the value of productive capital.
vet the output during the same period has
gone up by 43 per cent. Probably. this is
the only ‘pure’ case of an increase in what
may theoretically be called productivity:
because the management with 80 per cent of
the labour force and 88 per cent of the capital
has been able to produce 44 per cent more in
1960 than in 1951; whether this is a desirable
state of affairs is a value judgment, but
it is sufficiently important for policy
considerations.

Loss to Secial Economy

The case of Rice Mills is still more
significant from the social standpoint. The
output, of course, has gone down because of
reasons extraneous to the rice mill industry,
namely, the quantum of rice harvested in the
country in a particular year. What is signifi-
cant is that both the volume of employment
as also the value of productive capital in the
industry have gone down, employment by
40 per cent and value of productive capital
by 43 per cent. Obviously the outdated
mills—our rice mills arc for the most part
outdated—are allowing their equipment just
to run down without replacement, because
of the uncertainties of policy. Statistically,
it is only the productivity of capital as
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measured by physical output per rupee of
productive capital that has gone up by 38
per cent from 1951 to 1960.

This, of course, conceals a loss to the
soctal economy through increasing wastage of
rice being processed with growing inefficiency.
It is reasenable to assume that the wastage of
rice has risen from 10 per cent to 15 per cent
of the harvest. It means an additional loss of
nearly two million tons of rice: a cast which
ought to enter our productivity calculations,
for cur ultimate objective is to measure the
productivity of the overall Social Economy.
Of course, we should not frighter the young
econometrician about the number of known
and unknown quantitics involved in this
rather tricky business of measuring producti-
vity, but intellectual honesty demands u
straight account of the issues involved.

The greatest caution that one may sound
here is that with regard to the dynamics of
economic change. Statistics are, by nature,
static, and it is the sign of a good economist
to read thermn not only across, but with a
certain depth. In 1951, the investment in
these industries was only Rs. 713 crores,
while factory employment was well under
three million. Though later figures are not

... It is in the social interest
to ensure that the new
investments which consume a
large part of new capital are
most productively deployed . ..
The measurement of
Productivity in the case of
projects which have come

into being in the recent

past, would necessartly

have to be tatlor-made, but,
nevertheless, would be extremely
significant from the national
standpoint . . .

comparable, they do indicate broadly the
order of magnitudes involved. By 1960, while
investment in these industries increased to
nearly Rs. 2,000 crores, factory employment
went up only to a little over three million. By
1962, investment had risen to over Rs. 3,000
crores and employment to about four million.
By the time this is published, these statistics
would be themselves outdated. In any case,
under Indian conditions, it would be difficult
to swear as to the accuracy or identity of
these statistics. but nevertheless these do tell
4 real story.

From the point of view of the overall
growth of the economy, the most significant
factor, to repeat, is the scale of investment
in productive capital. It 1s, therefore, a
moot point whether the inerease in produc-
tivity, what may appropriately be called as
increase in the physical output per man-day,
is pure productivity. Whether it is real
productivity in the sense of a better and fuller
utilisation of human and capital resources,
it is difficult to say from this statistical
analysis. Even the statistics are difficult to
put together, extremely difficult to harmonise;
and it is quite a mental strain to check on
their internal economic consistencies. Never-
theless, we may risk certain  broad
calculations:

Approximate percenlage increases In vital
industrial statlstics

1951-64
Qutput 143
Employment 80
Investment 260
Labour productivity 33
Capital productivity 15

The productivity calculations up to 1964
being simple projections of the weighted
indices for the period 1951-60 and for the
listed 29 industries only, while the increases
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in output, employment and investment relate
to the broad calculations of the overall indus-
trial economy, it is vain to look for purely
arithmetical harmony.

Now for the argument: it is possible to
argue, as some have argued, that increases
in output both in the aggregate as well
as per man-day, are largely due to additionai
investment, not due to increased producti-
vity, as theoretically defined. These statistics
may also lend themselves to a  hypothesis
that productivity has, in fact, gone down
because the incrcase in overall output is
associated with a much larger increase in the
volume of investment plus a substantial
increase in the volume of employment, at
least in the agpregate. The young econome-
trician would be well advised to guard
against any such hasty conclusions.

Factory Employment

If we are concerned, not with the long-term
historical trend, but the immediate past from
1960 to 1964, there has been roughly an
increase in factory employment of around
15-20 per cent between 1960 and 1964, where-
as, in the same peried, the index of industrial
production has gone up by 38 per cent.
Thus, in a crude sense, this would mean an
increase inlabour productivity, but in the same
period there has been a marked increase in
industrial investment. If the trend of invest-
ment between 1960 and 1962 were projected
for the next two vyears, there has been
roughly a doubling of the productive
capital at the disposal of industry between
1960 and 1964. By and large, therefore,
the cenclusion would be that the increases
in output that are taking place are very
largely due to increased investments, and,
to some eXtent, also to a larger volume of
employment. The increase in the output per
man-day may. therefore, be due almost
entirely to the Lirger capital per unit of labour,
superior managerial capacity, and also, of
course, due to the upgrading of the skills of
labour due to improvement in educational
backgrounds and association with capital

equipment of a much higher grade of
efficiency.

There are certain additional facts essential
to a correct appraisal of the productivity
position which must be taken into accouat:
these are the extent of unutilised capacity in
Indian industry and the new areas of capital
formation, such as, forexample, petroleum re-
fineries, atomic energy, and plastics, for which
long period historical data are not available.
Since the investments are new and the orga-
nisation is also new, it is difficult to make
statistical estimates of productivity in the new
Hnes. WNevertheless, it is in the social interest
to ensure that the new investments which
consume a large part of new capital are most
productively deployed. As has been stated
by productivity experts, work study pays
best, if it is done at the planning stage. In
the case of projects which have come into
being in the recent past, probably it would be
stgnificant to have empirical studies made in
some of the new industries on a sample basis,
beginning, say, with petroleumn refineries at
one end and plastics at the other. The
measurement of productivity in these lines
would necessarily have to be tailor-made,
but, nevertheless, would be extremely
significant from the national standpoint.

An important assumption underlying the
calculations of productivity indices is the
identity in the range and quality of products,
manufactured by industry at two different
points of time. In this analysis, for example,
we are irying to estimate the increase in
productivity that has taken place in various
industries between 1951 and 1960, with
projection up to 1964, Tt is very obvious
that the initial assumption of the identity
of the quality and range of products does not
simply hold good, because in this perod,
practically a revolution has taken place in
the industrial economy of India. The very
nature and range of industrial statistics indi-
cate the magnitude of this revolution. For
example, the sewing machines industry manu-
factured hand-operated, foot-operated, and
power-operated sewing machines in 1951, In
1960, besides these types of sewing machines,
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the industry produced circular hand-
driven knitting machines, circular plain rib
machines, circular jacquered machines,
circular plain round machines, circular
machines power-driven, inter-lock machines,
hosiery knitting machines, needles, other
components and accessorics. While we are
comparing the productivity of sewing machi-
nes industry in 1951 and 1960, we are really
comparing two different industries as it were;
for the change in the magnitude and range
of operations and products, is really so great
that, practically, a new industry has come
into being. 1t 1s more so in the case of general
engincering, iron and steel industries, where
completely transforming techniques have
come into operation in the last 10 years.

Significance of Change

There has thus been an almost revolutio-
nary change in the character of industry as
shown by the emergence of new categories of
articles that have come up within the manu-
facturing range of the same industry; taking
another example, the manufacture of electric
lamps in 1951 included mainly incandescent
filament lamps; now it includes general
lighting service lamps, train lighting lamps,
auto lamps, and flashlight bulbs, In the
appraising of the significance of change in
industry, biscuit manufacture is a good
example. It was known as such in 1951,
In 1960, it became bakery products, biscuits
remaining one category, though still a major
one, but such things as rolls and coffee
cakes and other signs of a more sophisticated
standard of living have come up in later
years. How an old industry becomes an

entirely new industry through significant
changes in the products may be illustrated,
once again, from the soap industry. The
Census of Manufactures up to 1958 gave
a broad break-up between soaps and other
products. By 1960, the break-up became
rather elaborate as between household and
laundry soap, toilet soap, industrial soap,
soft soap, soap powder, soap flakes, shaving
soap, liquid soap, glycerine, crude and
refined, talcum and toilet products. Obvi-
ously, these were also there in ‘other products’
in 1951, but they were there in small and rela-
tively insignificant quantities. Some of them
still are. Nevertheless, toilet soap and gly-
cerine have come up in terms of value in a
fairly substantial way; and other qualities
of soap are also coming up. In another five
years, it is quite probable that industrial soap
and liquid soap might become dominant in the
industry. It would still continue to be called
the soap industry. Sometimes, even the termi-
nology begins to change under the pressure
of dominant types. Up to 1978, the industry
was called the soap industry. Now the name
has been changed to Scdaps and Glycerine.

It should by now be clear how fascinating,
if also complex and rather tricky, is this new
field in econometrics. It is also probably
a matter for philosophical reflection—we
economists now need it rather badly—how,
as we have shown, the substance undergoes
a sea change, while the names (terminology)
and our scales of measurement (Productivity
per man-hour, etc.) remain the same. The
author hopes and prays that this little acquisi-
tion by way of philosophy will teach us a
bit of humility essential to intellectual
integrity under blackmarket conditions.
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Bang Spells Growth

Farms are fertilised with a bang in Crimea.

The Crimean blasting organisation, according to a report, has evolved a new
technique of “blasting” fertiliser into the fields. The explosion spreads the
soil nutrients much faster than the conventional method.
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The factors to be considered in the setting up of a
new works, or, for that matter, of expanding an existing
one, are analysed here by an expert who points out that
avoidance of problems “is not the important outcome of

research into institution-building.”

The kind of model

outlined allows prediction of “‘the kinds of problems that
can be expected if a setting up system is organised in
particular ways."”

‘Social

Factors

in

Setting up a New Works

Eric J MILLER

HEREAS the pace of technological

development is accelerating rapidly, the
pace of development of appropriate social
institutions is lagging behind. Thisis obvious
in the international sphere, where the develop-
ment of new weapons systems has not been
accompanied by the development of corres-
pondingly advanced systems of international
control. It is apparent too, on a much
smaller scale, when we see, for example, a
factory in which a highly complex technical
process has been mastered, and yet the whole
elaborate apparatus of plant and equipment
is brought to a standstill by an industrial
dispute. And, less glaringly obvious than
strikes, but probably morc important, is cur

® rhis paper has been reproduced from the proceedings of the
Joint Conference on Human Factors and Productivity organised
by the Association of British Chemical Manufacturers and the
Association of Chemical and Allied Employers at Brighton in
April 1964,
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Tavistock Institute of Human Relations, London

failure in industry to make full use of people’s
skills and capacities. Consequently, there is
a wide gap between potential and actual
performance.

There are many reasons for this lag.
The social sciences were, for one thing,
relatively late starters. Another factor has
been the low investment rate in social sciences
research compared with the physical sciences.
Again, many social scientists themselves have
colluded with a view (with which I profoundly
disagree) that the major break-throughs in
the social sciences have first to be made in
the laboratories, and only then can new
concepts be applied to practical human
affairs. The position taken up by my
colleagues and myself at the Tavistock Insti-
tute is rather the opposite: if the social
sciences are to develop rapidly enough to
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make any useful contribution to the afairs
of our time, then it is necessary to learn from
being practitioners—to be prepared, in other
words, as medical practitioners are, to take
responsibility for giving advice and for the
outcome of that advice. When the Tavistock
Institute was first set up, just after the war,
the notion that social scientists could be
practitioners, that research and practice in
this field could proceed hand in hand, was
still somewhat new and strange. Now it is
much more widely accepted.

One fruitful approach, developed first
by Trist at the Tavistock Institute, was the
analysis of production systems—not merely
as technical systems, but as socio-rechnical
systems. In one respect this does not seem to
be a particularly radical concept. It is quite
plain that the functioning of a production
system depends not only on the technological
characteristics of the process and the plant,
but on the organisation—i.e., on the way
plant and people are related to each other,
and on the relations between the people who
are concerned in operating and maintaining
the plant. What was more radical, however,
was the recognition that organisation—the
relationship between machine and man, and
man and man —was not uniguely determined
by technology. Different organisations, in
similar technological settings, can produce
socio-technical systems that differ markedly
in their effectiveness,

A Framework for Analysis

We have also learned to analyse
production systems as “open systems”, taking
into account their constant transaction with
their environment. Enviconmental changes—
for example, a shift from a sellers’ to a buyers’
market—have internal conscquences. They
make it necessary to re-examine hitherto
unquestioned assumptions about the cons-
traints imposed by the technology, and to
develop new forms of organisation.

What I want to explore in more detail in
this paper are the fuctors that have to be
taken into account if one is trying to set up a
new works that, in terms of technology and

organisational effectiveness, is to be more
advanced than its predecessors. Because of
the organic nature of social systems, I shall
only be indicating ways in which certain
unanticipated consequences may be avoided.

Within the overall task of setting up a
new works, or for that mater of expanding
an existing one, one can identify four com-
ponent tasks. Whether they are recognised
or not, these must be carried out:

(&) Plamt Design: Starting from an outline ‘brief’,
which will, for example, state the type and
capacity of plant required, and the limiting
conditions --notably time and moncy—which
will prevail, the task is to translate the brief
into detailed specifications and blueprints;

(by Plant Building or Construction: On the basis of
these designs to prepare a site, to procure
materials equipment, machinery, etc., and to
convert all these into an onerating plant;

(&) Organisation Design: To design work roles and
the relations between them in the future works,
Included within this task would be the formu-
lation of all policies and procedures that govern
or affect such relationships; and

(dy Organisation Building: On the basis of the
organisation design 1o import the people who
will occupy roles in the cperating organisa-
tion, to train them and to develop the required
inter-relations between them.

Performance of each one of these four
tasks covers a multitude of activities. The
activities that cluster around each task, and
gain their coherence from it, may be thought
of as having the characteristics of a sysiem.
This system provides roles for people who are
engaged in that task. Such roles may or
may not be formally defined. Fig. 1 depicts
the setting-up process in terms of systems of
activities, The four systems outlined above
converge into a fifth—the operating system,
whose primary task is production®. Within

1T use the term system here in a technical sense,
The activities that comprise a system are interdepen-
dent on each other so that a chanze in activities in
one sector of the system is likely to have consequences
for activities elsewhere in it. In this sense the setting-
up process as 4 whole also has the characteristics of a
system. In other words, the cutcome, the operating
system, is affected not only by the work done within
the designing and building systems, but by the way
these systems are related to each other.
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this framework a number of other factors
have to be constdered. I shall briefly discuss
four types of variables, having to do with
definition of goals, personnel, relations with
the environment, and organisatioin.

1. Definition of Goals: Although the
operating system is in one sense the end-
product of the setting-up process. it is in an-
other sense present from the very beginning.
first as a vision or objective, and then as a
progressively more concrete reality. Unless
the overall project is extremely small. however,
no one person will have a complete and detail-
ed grasp of the whole. FEach specialist—-
be he engineer, cost accountant, or personnel
manager—will view the goal from a different
perspective. His own field will be sharp and
detailed, the rest somewhat out of focus,
In onc way, one might regard the setting-up
process as an exercise in reconciling different
perceptions of the final goal. But the
amount of difference, of course, can vary
immensely. At one extreme, the goal may
be simply to reproduce a plant and an organi-
sation already in operation elsewhere: here.
the scope for different perceptions is less.

OPERATING S YSTEM

FIGURE 1: A MODEL
OF A  SETTING-UP
SYSTEM

At the other extreme, both technology and
organisation may be new and unfamiliar.

2. Personnel Variables: If most of those
people who take up roles in the setting-up
system have experienced the design, construc-
tion. and operation of a precisely similar
works in the past, then again the opportunity
for differences of perception is diminished.

3. Environmental Variables: WNo two
sttuations, however, are ever precisely the
same. Industrial enterprises have constantly
to adapt to. and to anticipate changes in,
their  environments—technological, social,
and economic.  Although there can clearly
be considerable variation in the types and
amounts of change occurring during the
selting=up  phase, and variation too in the
perception of changes and readiness to
respond to them, few setting-up systems
can be completely insulated from their
environments.

4. Organisational Variables: An abstract
model of systems of activity, such as that
shown in Fig. 1, is independent of the
particular organisational form that may
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FIGURE 2:

A CONVENTIONAL SETTING-UP SYSTEM

emboady the sefling-up process. One can,
therefore, use such 2 model to analyse and
compare different possible organisational
solutions. Substantial differences are in fact
possible. One obvious variable is time.
Clearly a system such as this implies some
kind of chronological dependence—for ex-
ample, insofar as the design of a particular part
of plant must precede the building of it. The
extent to which. however, these systems may
be separated in time or overlap is consider-
able. At one extreme, for example. the entire
plant may be designed in detail before build-
ing begins, and at the other extreme construc-
tion may press very closely on the heels of
design throughout the building of the plant.
If an enterprise uses outside specialists, there
can be large differences in the type and
amount of control cxercised over them. A
third source of variation is in the allocation
of personnel to roles in the setting-up system.

Fig. 2 depicts an organisational selution
which is perhaps the most frequent in industry.

Here, plant design and plaat building have
priority. Organisation design, which is
usually the responsibility of the managers
who are going to be responsible for the opera-
tion of the plant, does not begin until plant
design is nearly complete, or entirely comp-
lete. It is perceived as contingent on plant
design. Qrganisation design, in fzct, in the
constructive sense of devising means through
which the needs and capacities of people can
be married to the requirements of the enter-
prise, is minimal. Tt tends rather to comsist
of adapting alrecady familiar organisational
forms and practices to the specific techno-
logical constraints that have already been
designed into the new situation.

There are several reasons for such
emphasis on plant design, and the relegation
of organisation design and organisation build-
ing to a secondary and dependent position.
First, the initial decisions invelved in build-
ing a new plant are mainly technological and
economic. The questions of organisation,
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management methods, or persennel do not
usually arise at such an carly stage. Sccondly.
the costs of a new works are largely costs of
plant, and of construction. Thirdly. parti-
cularly if the works is a farge one. the logistic
problems of bringing together the materials.
the equipment, and the varicty of construc-
tion workers, are very considerable. and again,
because of the expenses involved. these tend
to overshadow the problems of designing the
organisation and recruiting and training
personnel. If plant design has prionty while
organisation, in the sense of man-machine
and man-man relations, is assumed to be
uniquely pre-determined by the technology or
else inherited, so to speak. from previous
works, then any ‘gocdness of {it" between
organpisation, the socizl and psychologicul
necds of its members, and the technelogy will
be largely a matter of chuance.

Processes of accommodution inevitably
will take place between the formal organisa-
tion and the nceds of the members occupy-
ing roles in it. What we call the soctal system
is the outcome of this kind of accommoda-
tion. Accommodation will also occur between
the social and the technical systems. Such
processes of accommodation are, in fact, never
complcte beeause of the organic nature of the
enterprise, which is constantly changing, grow-
ing, adapting, and regenerating itself. But if
organisation design is treated as the dependent
variable, or neclected, then the amount of
accommodation in the carly operating stages
will be correspondingly greater, and this is
likely to lead to lowered standards of per-
formance, not only while the plant is running
in, but also later.

Spencer Works

If one accepts that the operating system
he is trying to create needs to be coneeived
as a socio-technical system, then it would
seem to follow that this can be taken into
account in the initial designing process:
in other words, by integrating plant design
and organisation design it becomes possible
to anticipate and work out many of the
problems of accommodation at this early

drawing-board stage. I believe that this is
possible and desirable, but it also creates
new problems. The nature of some of these
problems may become clearer if what hap-
pened in one particular case where a new
works was put down on a green-ficld site
is outlined. The works was thc Spencer
Works. a4 new integrated ironm and  steel
works with strip mill, which was built out-
side Newpert by Richard Thomas and Bald-
wins (RTB). It is not often that a works
of this scale is erected, and the company felt
that the occasion justified its sponsoring some
social science research into the processes
involved. The lessons can be applied far
bevond the steel industry.

Richard Thomas and Baldwins® lead in
the sheet and tinplate sector of the steel
industry dated from 1938, when it completed
the first continuous strip mill in Britain at
Ebbw Vale. The company consolidated this
lead after the war, when it had a controlling
interest in the formation of the Steel Come-
pany of Wales. The steel industry was
nationalised under the Labour Government
in 1951, but the Conservative Government’s
Jdecision to denationalise  followed shortly
after. and it was not expected that RTB’s
position would materially change as a result.
It was anticipated that the company would
continue to retain its interest in the Steel
Company of Wales.

In the summer of 1955 however, the
position changed radically as a result of
4 decision that the Steel Company of Wales
would be financially scparated from RTB
and denatjonalised as a separate entity. This
put RTB in a vulnerable pasition. Ils own
works were ageing: the Steel Company of
Wales had been its stake in the future. At
this point, therefore, the Managing Director
of RTB conceived the idea of putting down
a completely new works on a green-field
site. This was, in his view, a vital growing
point for the future: without it, RTB might
not even survive as a separate enterprise.

The company’s ‘investment’ in the new
works thus needs to be considered from two
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points of view: (a) not only was an immense
financial investment involved—the compieted
works cost about £150 million—but also an
emotional investment: (b) since the new
works on a green~field site would be the
medns of regenerating the company. the
process of building it became the repository
for most of RTB’s hopes for the future. To
quote the Managing Director:
**Newport is the one and onlv place where we
can build unrestricted and unhampered by site,
existing plant, outmoded ideas, tradition and un-
movable staff and operatives. It is the one
place where no concessions need to be made
to costly, worn-out equipment. techniques.
technology. or organisation.”

Thus the Spencer Works was to he not merely
new, but novel. Two goals—not  simply
building & works. but re-building a com-
pany—were involved and both these factors
had an important influcnce on the setting-up
process.

Meanwhile, the decision to build the new
wortks was not one that RTB could make
unilaterally. It was  still a  nationalised
company. In any case, the issues of location.
scale of investment, and timing were faolt
1o be matters of such national interest that
ultimately the decision was made at Cabinet
level. This took time—in fuct. three years
elapsed before the Prime Minister. in Novem-
ber 1938, finally announced outline approval
for & new works. somewhat smaller than
what the  Managing Dircctor had  first
envisaged,

During  this  period the  company’s
Central Enginecring Department had been
heavily involved in the formulation of various
plans for the new works: it became. in our
terminology. the nucleus of the plant design
system. But there was no clearing-house
through which relevant ideas on organisa-
tion for @ new works could be distilled. cor-
responding to the clearing-house for plant
design that was represented by the Central
Engineering Department. In Tact, the first
major ‘input’ into the sk of orgapisation

design  came from the Organisation and
Methods (O and M) Depariment. This
department prepared, in  November 1938,

a conventional organisation chart for the
new works—conventional in the sense that
it leant heavily on the organisational struc-
ture of the company’s existing strip mill at
Ebbw Vale—and this was accepted as a
basis for recruitment of management, i.e.,
for the first phase of organisation building.

In Fig. 3, the activities in November 1958
are located on the model of the setting-up
process.

In March 1959, a detailed scheme for
the new works was formally approved by
the Government. At the same time a first
major attempt was made to define the strue-
ture  of munagement for the setting-up
process,  The overall responsibility was to
be vested in a4 Committee of Management.
consisting of the Managing Director, the
Company Secretary, the Chief Accountant,
and the Production Controller. This was
supported by a Major Contracts Committee.
Three main advisory committees were also
constituted—a  Technical  Committee. a
Staffiing and Munning Committee, and an
Administration  Committee, Fach of these
was supported by a number of subcommittees
-—warking parties which were to concentrate
on particular aspects of the design and opera-
tion of the new works—and these were to
be composed of the best available practi-
tioners and specialists in the company. The
first technical sub-committees were set up in
the spring of 1959,

Plant Design

At the same time. respensible to the
Committee of Management, the head of the
Centrul Engineering Department was appoin-
ted General Manager (Engineering). with
overall responsibility for plant design and
plant building.

This position is illustrated in Fig, 4.

It was also decided at this time that the
tuture General Manager (Operations) should
be appointed at an early date. It was not
then contemplated that he would sit on the
Muin Technical Advisory Committee (though
when he was actually appoiated in June
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he did so). In other words, he was not
seen as part of the plant design system;
he was seen rather as being concerned
only with organisation design, organisation
building, and operations.

Mecantime, however, a little organisation
building was already in progress. The Sta-
fling and Manning Committee was revising
and approving the O and M Department’s
proposed organisation chart, and the first
appointments to the new operating organisa-
tion were made also in the spring of 1959.
These included a Chief Accountant for the
new works, a Commercial Manager, and
a Traffic Manager. All three appointments
were seen as relevant to activities during the
setting-up phase as well as during operations.

The general position, therefore, at this
time was that plant design and plant build-
ing were being invested with a homogene-
ous and tightly-knit organisation, serviced

and advised by the Technical Committees.
Organisation  design and  organisation
building. on the other hand, still remained
dispersed,

Although serious construction work did
not begin until early 1960, work started on
the approach road to the site in August
1959, and in the following months a good
deal of site clearance was carried out. Engi-
neering consultants and the first contractors
had already been appointed. Thus the roles
in the plant building system, as well as in
plant design, were beginning to be activated
(see Fig. 5).

Meantime, the appointment of the
General Manager (Operations) in June 1959
(though he was not to become full-time
General Manager at the Spencer Works until
March 1960) had a twofold effect: it dis-
placed the Staffing and Manning Committee
and the Organisation and Methods
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Department from the organisation design
and organisation building systems; and it
also provided leadership for the nucleus of
administrative managers who had been
appointed in the spring.

The new General Manager {Operations)
held the view that if the Spencer Works was
to have a well-equipped, integrated manage-
ment group in the future, then managers
had to be brought in at an early stage. He
believed that the teething troubles almost
always encountered in a new works were
not entirely caused by problems of plant;
they could also be caused by problems of
management. Accordingly, it was agreed

that managers should be brought in early
and plans began to be formulated in the
autumn of 1959 for a series of events, using
the company’s newly-opened Staff College,
through which managers would be prepared
for their jobs and developed into an integrated
team. Such a notion was obviously a con-
structive departure from the conventional
practice of bringing in the operating managers
at the last moment, when construction of
the plant is nearly complete. It should
be noticed, however, that there was also
paradox inherent in this proposal. It was
not foreseen that in carrying out the task of
organisation design the managers might well

Fifty Years Ago

Irishman Knew

That an Irishman, named Mr
©O’Shaughnessy, knew the various techni-
gues of productivity, and adopted them
with remarkable success in South India,
over 50 years ago, has recemtly come
to light.

With hardly any degrees to his credit,
this gentleman, a thoroughly practical
engineer, boldly came forward to put
up the urgently-needed Mandapam-Pam-
ban rail bridge, which was ruined by a
recent cyclone. The most remarkable
thing about this bridge was that when
highly qualified British and other foreign
engineers and experts hesitated to under-
take the designing and construction of
a bridge across a mile of sea, this Irish-
man undertook the work and accom-
plished it with remarkable rapidity,
though adopting rather unconventional
construction methods. In the confext
of the imminence of World War I, the
British rulers wanted a bridge brought
into being without loss of time to link

Productivity

Techniques

of

India and Ceylon for transportation of
troops.

Recounting the productivity
techniques adopted by the Irishman, Mr
G Nagaratnam Aiyar, former Principal
of the College of Engineering, Madras —
who was consulted by Mr O’Shaughnessy
on the methods used by him in the bridge
construction—said Mr O’Shaughnessy
had rejected the proposal of experts for a
masonry arch bridge, and, instead, opted
for a girder work. He mnoticed cracks
in the coral reefs occurring four feet
below the water surface in a narrow sea
lane between Mandapam and Pamban,
except for a width of 200 feet of reefless
ocean in the middle, and hit upon the
idea of sinking huge hexagonal shaped
steel boxes, open at the top and bottom,
into the cracks and pouring cement and
concrete inside. He built piers that
way with cut-stones over these bhoxes,
and spanned 126 of them to make a
mile-long bridge.
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call into question the conventional assump-

tions that underlay the chart by which

they had been appointed. In other words,

there was a risk that either the organisation

for operations would act as a constraint on

organisational design, or, alternatively, the

organisation design activities would threaten

the operating organisation.

Two major decisions between August
and December 1959 —when work had al-
ready started on site clearance—served fur-
ther to consolidate the position of the engi-
neers in plant design and plant building.
The first decision was that the construction
programme should be greatly accelerated,
the proposed construction period being
reduced from nearly four vears to just over
two. The sccond decision was that the
capacity of the plant being built should be
increased by more than a third, thus bringing
it back to the size that the Managing Direc-
tor had originally contemplated. Both deci-
sions reflected changes in the external en-
vironment...and towards the end of the
year the Managing Director himself assumed
overall responsibility for the setting-up
process. Operating managers began to be
recruited in larger numbers in late 1959
and early 1960. These included the Staff
and Labour Relations Manager and the
Education and Training Manager, both of
whom would have major roles in organisa-
tion building, as well as the first few
production managers. ..

Departmental Policies

Among the more important of the
original proposals for using the company’s
Staff Cellege for running in the new manage-
ment was the notion that study groups of
future operating managers should be set up
on such topics as costing, budgeting, quality
control, production planning and wages
policy, and that when these had donc their
work they would report back to a policy-
making conicrence, consisting of the overall
management group. Departmental policies
would be formulated subsequently and would
be contingent on this overall policy-making
activity. In the event, partly perhaps

FACTORS

because of time pressure, these study groups
were not established.  As a result, although
the General Manager (Operations) tried to
create an informal working climate that
would encourage free interchange of ideas,
each manager on joining inevitably began to
think about methods of operation in his own
department or sphere of responsibility. ..

Some of these managers came from other
parts of RTB, but many came from other
steel companies, and even from outside
the steel industry, Few of them had known
each other before. All were moving into
new jobs, and most of them were at critical
phases in their careers. They were also
transplanting themselves and their families
into a new locality. This was. to some extent,
therefore, a period of disorientation in their
lives. The new works contained many tech-
nological innovations, and was of a scale
with which few were familiar. At the same
time they began to experience the stress in-
herent in the challenge of the green-field
opportunity, particularly in view of RTB’s
immense “mnvestment™ in the success of this
new works.

In this situation managers naturally
gravitated towards those tasks and positions
that seemed relatively familiar, and moved
away from those where they felt less compe-
tent and more strange. To most of them
organisation design itself was a strange acti-
vity, and the somewhat unstructured cgali-
tarian culture associated with it generated
anxiety. Many of them, therefore, tended
to retreat to their operating roles, and to form
relationships with each other as if they were
in an operating situation. Plainly, however,
such a retreat was not really possible. ..The
operating relationships, to ‘which managers
were endeavouring in effect to retreat, depend-
ed on a task that had not yet s'arted. The
difficulty was most acute’ for production
managers, for they found that organisation
design provided the most intensive and in-
teresting activities for managers of the con-
trol and service departments. These were
engaged, for example, in formulating systems
of costing, developing personnel policies,
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wages policies, etc. When the specialist mana-
gers were planning the future activities of
their departments, their plans were affecting
the whole works., Departmental plans of the
production managers did not. The specialist
managerswere, therefore. muchmore powerful
than in a conventional operating situation,
and, in fact, the customary relationship

between the specialist manager and the
production manager Wwas. in some Wways,
reversed.

Signs of Tension

This  particular  problem, and its
consequences, did not become fully revealed
for some time. Another problem, however,
rapidly emerged soon after the first produc-
tion managers arrived in 1960. It had been
assumed that organisation design was depen-
dent on plant design. Such an assumption
is natural and inevitable in a situation where
operating managers arrive only after plant
design is complete and plant building far
advanced. Such dependence, however, is
not so readily acceptable if the organisation
designers are already at work when plant
design is still incomplete. Organisation design-
ers, for example, begin to discover aspects
of plant design that could be modified in
order to make future operations more €co-
nomic or easier to control. The engineers
engaged in plant design had foreseen this as
a possible problem, but had built a fairly
high organisational wall around themselves.
In any case, so busy were they with the pro-
blems of expansion and acceleration, and
with the intensification of construction work
at this stage, that production managers found
it difficult even to get plant lay-outs and
designs tostudy, let alons feed back criticisms,
At the same time, the abolition of the tech-
nical committees diminished the contact
between the ‘engineering’ group and the
‘operations’ group. In the latter group,
signs of tension and frustration started to
appear.

In addition, during the spring of 1960,
the tasks of expansion and acceleration
began to present problems of control,

Communications between the administrative
organisation of the General Manager (Engi-
neering), located in the Central Engincering
Department, and the administrative organisa-
tion for the setting-up process as a whole,
under the General Manager (Operations),
showed signs of deterioration.

The position at this stage is illustrated in
Fig. 6 (Page 44).

At this stape the General Manager
(Engineering) fell ill, and had to be relieved.
There followed the first major revision of the
organisation of the setting-up process. The
Central Engincering Department was recon-
stituted, and although most of the engineers
who had been engaged on design work re-
mained on site, the department as such no
longer had a role in the setting-up system.
At the same time, the General Manager
(Operations) was assigned responsibility for
the overall setting-up process. Though a
new Chief Engineer was appointed under him,
it was decided that he would also be the
future Chief Engineer in the operating organi-
sation. The changes are illustrated in
Fig. 7 (Page 44).

Two questions may be asked: First, how
far did the reorganisation bring about some
accommodation between the activities of plant
design and plant building on the one hand,
and organisation design and organisation
building on the other, which hitherto had
been separated {rom each other? Secondly,
how far did the changes help to clarify the
tasks and roles of members of the setting-up
organisation, and the relations between these
and the operating tasks and roles?

Ostensibly it now became possible for
organisation design to affect plant design;
in other words, for design to become a
‘socio-technical’ activity. It also became
possible for the whole setting-up ptocess
to become a single integrated system.

There were, however, difficulties. Some
changes in plant design were in fact made,
based on the recommendations of produe-
tion managers, but they were made rather late
in the day, and the constraints of time and
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money, and also the inevitably close articula-
tion of plant design with plant building,
prevented such modifications from being
very far-reaching. There continued to be
an imbalance between the closely-knit plant
design/plant building set-up on the one side,
with well-defined tasks and a coherent manage-
ment structure, and organisation design/or-
ganisation building on the other, whose
only structure was inferred from the future
organisation for operations. Moreover, the
organisation design and organisation build-
ing activities at once lost much of the leader-
ship that they had just begun to receive from
the General Manager (Operations), for he
was now increasingly invelved in the overall
management of the total setting-up process.

New Groups

The organisation design and building
systems were also incomplete in that the
operating organisation from which they
derived their own organisation lacked engi-
neers, The newly-appointed Chief Engineer
was the only exception. In fact, only
two other engineers were appointed to opera-
ting roles before the late autumn of 1960,
though by the year-end a number of engineers
in plant design and building were designated
for positions in the future operating
organisation.

In September and December 1960, two
conferences, each a fortnight long, held at
the company’s Staff College, brought together
the 25 senior managers in the future operat-
ing organisation. Their main task was to
begin to formulate the policies according to
which the works would be operated in the
future. These conferences inaugurated a
series of planning and training events, which
culminated in the starting-up of the works.
Such a systematic scheme for ‘running in’
management was a nhovel, valuable, and
successful experiment. There were, how-
ever, certain features built into the situation
at this stage that prevented these first con-
ferences from being wholly successful. In
fact, in some respects, the conferences actually

helped to crystallise conflicts of task and
role that were inherent in the situation which
had developed...

By 1960 end it was possible to see the
emergence of three differentiated groups, all
of them linked by a common membership of
the future operating system, but each with
different aspirations in terms of the ongoing
tasks in the setting-up process., These were:
(i) A specialist (service and control) group
of managers, committed to tasks of organi-
sation design and organisation building;
(ii) An engineering group committed to plant
design and plant building; and (1ii) A pro-
duction group committed to future operating
activities. When members of these groupings
communicated with each other, they tended
to use rather different frames of reference.
The production managers, for example,
were, in effect, trying to impose a future
pattern of relationships on to the present:
for they, as we have seen, were likely to feel
particularly insecure during the setting-up
phase. Similarly, there was a tendency for
both engineers and managers of the specialist
departments, who were experiencing for once
the feeling of being executive rather than
advisory, to try to prolong the power they
had during setting-up, and to extend it into
the future operating phase.

From 1961 top management gained some
understanding of the forces in the situation
and, in particular, of the difficuities that
were implicit in trying to design an organisa-
tion with people already occupying defined
rolesinit. They were also aware increasingly
of the existence of these “dominant roles™
that I have described in the different systems
of activity. While the production managers
used their dominant roles in the future operat-
ing system to try to escape from the current
pressure of activities in the setting-up phase,
so the engineers, who were to occupy future
maintenance roles, tended to keep out of
the organisation design and building systems,
and to cling to their dominant roles in plant
design and plant building. Ultimately, how-
ever, engineers and production managers had
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to work together. Top management, there-
fore, took some steps to rectify the situation,
attempting, among other things, for example,
to modify the proposed operating organisa-
tion so as to produce some workable accom-
modation between these engineers and
production managers.

It would be wrong to over-emphasise the
negative aspects. Although the company,
for example, did not meet its extremely tight
construction targets, both the completion
of the works and the build-up of production
to full capagity were fast by any standards
except the company’s own. Similarly, the
results of the experiment of bringing in
managers carly did not eliminate ali tecthing
troubles, but was certainly more beneficial
than otherwise. Many innovations were at-
tempted, and succeeded, in management
methods and techniques. Moreover, the
setting-up of the Spencer Works was accom-
panied by a resurgence in the other works
of the company. Some innovations, how-
ever, failed, and the operating management
was less identified and committed to these
innovations than might have been hoped.
Three factors appear to have been particularly
important:

1. The task of org'mlsation design did not have

an organisation of its own, but was carried
out, instead, through operating roles;

2. Innovations inevitably threatened the relative
status and power of these operating roles, so
that assumptions about power and status in
the future operating systcm  constrained
innovation in organisation design; and

3. Those managing the setting-up process did
ncet have available to them a framework, of
the kind outlined here, which might have
hetpad them to diagnose and treat, or even
1o prevent, many of the problems that arose.

In this connexion, however, I should
refer to another danger.  In my introductory
remarks I had pointed out some of the nega-
tive consequences of not bringing in operating
managers early, and of giving belated consi-
deration to organisation design. Subse-
quently T have tried to show the consequences,
in one situation, of bringing managers in
early. Many of these consequences were
negative, too. Previously [ also put forward

the notion of conceiving design itself in
socio-technical terms—in other words, pro-
viding the possibility for accommodatlon to
take place between the social and technical
dimensions at an early stage of the setting-
up process, instead of after operations had
already begun. It would be a mistake,
however, to conclude that this would be a
solution to all problems.

Qutcome of Research

No matter how it is organised, there are
problems inherent in a setting-up process,
above all in a green-field situation. What
one is creating is a system with organic
properties. The more one desires to create
an institution that is novel as well as new,
and to build into it a capacity for future
growth and adaptive development—adapta-
tion in the face of future environmental chan-
ges that cannot even be foreseen-—the less
control is either possible, or indeed desirable,
during the setting-up process. Conflicting
perceptions of goals, and the consequent
fluidity and uncertainty, are inevitable. The
heightened expectations of a green-field situa-
tion add to anxiety and add, too, to the
feeling of let-down when all one’s visions have
not been fully realised. If anything, the
concept of socio-technical design, whilst
it may produce a more effective end-result,
is likely to be accompanied by even greater
fluidity and uncertainty during the setting-
up process itself.

The important outcome of research into
institution-building is not the avoidance of
problems. The kind of model outlined here,
however, does allow us to pradict the kinds
of problems that can be expected if a setting-
up system is organised in particular ways.
The painful destructive aspects inherent
in the creative process are perhaps easier to
bear if one is aware of them, and can, to some
extent, even plan for them in advance.
One can then use the building of a new works
as an opportunity for introducing more
radical changes than would otherwise be
possible, and to produce an operating system
that is more effective and makes fuller use of
its members’ capacities.
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MANAGEMENT
DEVELOPMENT

By

Ellis O Keller

of

Pennsylvania State University

HIGH performance in business and industry rests almost completely on manage-
ment capability and quality. The manager is the life-giving element in a business,
and its success is largely determined by his calibre and performance.

This book by Ellis O Keller, of Pennsylvania State University, who was Industrial
Management Consultant of the National Productivity Council for four years, deals
with such topics as management philosophy and policies, the concept and art of manage-
ment, delegation and accountability, efiective management communication, and evalua-
tion of employee performance, besides the development of managerial potential, moti-
vation and group dynamics, and types of industrial leadership. He summarises the
modern role of management, and sets out clearly and completely, yet concisely, the
text and teneis of the subject of management development.

Prof Keller developed and conducted several executive development programmes
in India, and his views on the techniques of basic mana