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A policy for the development and utilisation of appro-
priate technology on a massive scale might help India
in tackling her problems of wide-spread poverty and
unemployment, but the successful implementation of
any such policy would require a strong political will
on the part of the Government as well as the adop-
tion of certain administrative, fiscal and other measu-
res aimed at facing the challenge of capital-intensive,
and usually more profitable, techniques. It would
also need a reorientation of the work of some of her
scientific research institutions...N.P. Singh (Page 1)

This paper highlights some operational problems of

Technology
transferring “unbundled"” foreign technology to a less Transfer :
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problems discussed are illustrated with an example... Operational
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The style of management of the leader tends to
permeate the entire organisation through layer
by layer progression. Therefore, it is imperative
for top managers to practise enlightened
management. On the other hand, wrong style
of functioning of the top executive can not anly
erode but extinguish the organisation. In this
paper the author provides certain prac-
tical guidelines which have been crystallised
from his experience of managing various
organisations. (Page 177)

While there are limitations on the effective use
of materials, money and machines, the human
resource offers unlimited potential. Of all, the
latter is the only activating one and the remain-
ing are passive. Its quality can also be improved
by the intervention of training. Therefore, in
order to raise productivity and an improvement
in the quality of human resource, training as an
input, is a must. (Page 183)

An attempt is made in this paper to put the
whole issue of workers' participation in manage-
ment in a proper perspective by developing the
political, psychological, behavioural, conflict
and economic models based on different objec-
tives associated with them. The emphasis is an
Systems Approach where interdependence and
interactions between these models is envisa-
ged (Page 187)

In this paper the authors trace the contours of
growth of network algebra and also provide a
resume of the work done so far in this area.
Linear programming and network flow projects
are also . dealt with, followed by a dis-
cussion on and the application of divisibility
and decomposition as techniques. The develop-
ment and use of'conjunctive and disjunctive
activities are also presented. (Page 205)
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SOME ASPECTS OF TIME
MANAGEMENT

P. K. Doraiswamy

FORECASTING :
CONCEPTS AND
APPLICATIONS

Narendra K. Sethi

HEURISTIC METHODS
FOR DECISION MAKING

R. J. Tikekar
and Sadananda Sahu

In the present-day business, it is imperative to
utilise the available time at the disposal of all
concerned in an efficient manner. In fact, in
the modern management terminology, one of
the basic resource materials for management
process is time, in addition to decisions and
communication. How best one can manage time
and put to use various techniques of time
management would be reflected in increased
output and productivity. The author in this
paper calls for a well-planned campaign to
drive home not only importance of Time
Management but also its inescapability
(Page 309)

This paper clarifies some basic notions about
forecasting and gives an aerial view of various
types of forecasting models currently being
used in modern business. Undoubtedly, fore-
casting will be put to use to a larger extent than
is the case now. This is because of the increa-
sed pace of change of products, industry sales,
etc. These forces will make it necessary for
‘managers to be in possession of methods which
will signal what is expected to take place in the
future (Page 315).

Heuristic techniques have made great strides
in the field of management decision-making.
In this paper, apart from analysing the various
decision-making techniques in vogue for solving
specific problems, psychological aspects of the
decision maker have also been considered.
it also provides the necessary impetus for
carrying out further research on heuris-
tic techniques for solving innumerable pro-
blems encountered in the business world
(Page 335).
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M. M. Jacob
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DEVELOPMENT
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M. V. V. Raman

REQUISITE
CHANGES IN
TRAINING
METHODOLOGY
& TECHNIQUES
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MANAGERS

M. M. A, Basha

There are many variables which contribute to the effec-
tiveness of an organisation of which human element
or resource is the most important one. This paper
examines what planned human resource development
involves and its relationship with organisational
effectiveness and emphasises the need of HRD in
developing countries (Page 485).

If the value of the training function is to be improved
it is all the more necessary to set up an effective
decision making apparatus comprising the top
management and senior managers. This would help
in knowing the requirements of each department in
terms of the kind of training to be imparted and at
what levels. But in doing so, the right kind of
information flow is a must. This paper shows how
Management Information System can provide the
much needed information to take right decisions
and to effect improvements (Page 499).

An In-company supervisory development programme
basically aims at providing an understanding of the
role of asupervisor inthe organisation. He being
the link between the management and the workers,
he is responsible in realising the objectives of the
organisation. His involvement and committment to
the job is of paramount importance. An In-company
programme enzbles him to acquire new skills and
techniques. The role of NPC in this field is also
highlighted in the paper (Page 505).

This paper is addressed to the Training Managers
who train Senior Managers. Since the management
science has advanced considerably in the last few
years and that complex problems cannot be solved
in the conventional manner, it is necessary that
Senior Managers be also trained. A strategy to help
in providing necessary training to this class of
managers is also presented, keeping in view their
background, attitudes and the like (Page 579).
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Towards an Appropriate Technology
Policy in India

N.P. Singh*

Introduction

The iact that the strategy of trying to achieve a high rate of economic
growth based on massive technology transfers from industrialised
countries to the third world has not enabled the latter to solve its
basic problems of large-scale poverty and unemployment is being in-
creasingly appreciated all over the world. Technologies developed in
advanced industrialised societies, characterised by a plentiful supply
of capital resources, relatively-high labour costs, and usually large
markets, are not best suited to developing countries like India, with
different conditions in regard to availability of capital, labour, markets,
etc. The extent to which technologies imported from advanced
countries can be adapted to suit the socio-economic and cultural
conditions of the under-developed or developing countries is
also limited and adaptation itself may be expensive The application
of the concept of ‘intermediate’ or ‘appropriate’ technology propounded
by Dr. E.F. Schumacher to suit the special conditions obtaining in the
less-developed countries (LDCs) acquires special importance in this
context. The development of appropriate technologies—relatively low
cost, employment-oriented, and at the same time reasonably efficient—
based on local needs and conditions within the country can offer hopes
for the fuller employment of India's predominantly unskilled, unemployed
or under-employed labour force, both in the rural as well as urban
areas. It also offers a new challenge to India’s scientists, technologists
and technicians, who form the third largest pool of scientific and
technical manpower in the world.

Technologies to Generate Substantial Employment
and Fulfill Basic Needs

India’'s Constitution enshrines the Directive Principles of State Policy

*Visiting Fellow, Queen Elizabeth House, University of Oxford (U.K.). He is currently Secretary,
to the Governor of Karnataka, Bangalore. He is grateful to Mrs Frances J. Stewart, Senior
Research Officer, Institute of Commonwealth Studies and to Mr. S.S. Wilson, Department
of Engineering Science, University of Oxford for their helpful comments and suggestions during
the preparation of this paper. The views expressed herein are, however, author's own and do
not necessarily reflect those of the institulion or Government to which he belongs.
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which, inte ralia, require that' the State shall, in particular, direct its
policy towards securing that...... the ownership and control of the
material resources of the community are so distributed as best to
subserve the common good; that the operation of the economic system
does not result in the concentration of wealth and means of production
to the common detriment, etc. These principles also envisage that® the
State shall endeavour to secure, by suitable legislation or economic
organisation or in any other way, to al// workers, agricultural, industrial
or otherwise, work, a living wage, conditions of work ensuring a decent
standard of life and full enjoyment of leisure and social and cultural
opportunities and, in particular, the State shall endeavour to promote
cottage industries on an individual or co-operative basis in rural areas.
Among other things, the Directive principles also enjoin upon the State?
to raise the level of nutrition and the standard of living of its people,
and take steps to improve the public health, etc. and also to endeavour
to organise agriculture and animal husbandry on modern and scientific
lines, etc. The Technology Policy in India, like the Economic Palicy,
ought, therefore, to subserve the above and other related Directive
Principles of State Policy. It follows that this policy must, in particu-
lar, aim at the fulfilment of the basic needs of the country’s population
through providing those living below the poverty line with the means to
raise their income levels. In other words, the country should aim at
the adoption of technologies which seek to maximise employment in the
context of a basic needs strategy.

Definition and Criteria for Appropriateness

Before we proceed further, a discussion with regard to the precise
meaning of the phrase ‘intermediate’ or ‘appropriate’ technology would
be in order. The words ‘intermediate technology' have generally been
used to signify those technologies which are ‘intermediate’ in at least
three senses of the term: first, such technologies lie in between the
traditional forms of know-how and the ultra-modern; second, these are
neither very low-cost nor very high-cost; and third, these are neither
the most labour-intensive (so as to completely exclude machinery) nor
too capital-intensive (so as to reduce the labour requirements almost
to zero). The term ‘appropriate technology’, on the other hand, has

1,2and 3 See Articles 39 (b) & (c), 47 & 48 of the Constitution of India
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been used to indicate the suitability of a technology to a given socio-
economic and cultural environment or, in economic pariance, to
express the conformity of the technology to the ‘factor endowment’ of
the economy. In most of the developing economies characterised by
a comparative shortage of capital and abundance of labour, technologies
which are ‘appropriate’ usually also tend to be ‘intermediate’ in nature
and, in actual practice, these two terms are used as being more or less
synonymous with each other. The phrases ‘appropriate’ and ‘interme-
diate’ are thus used in the rest of this paper to mean one and the same
thing.

While the concept of appropriate technology is recognised as being of
significance to India, there still does not seem to be any general con-
sensus about the exact criteria to be adopted for determining the
appropriateness or otherwise of a technology in relation to this country.
As discussed, these criteria would depend not only on the socio-
economic, cultural and environmental conditions in the country, but also
on the value judgements of the society (as determined by its national
policy-makers) at any given point of time. Keeping these aspects in
view, it is considered that a technology, in order to be classified as
“appropriate’” in the present Indian conditions, should satisfy as many
of the following criteria as possible :

(a) It should aim at providing, or facilitate in providing, one or more of
the basic necessities of mankind, such as food, drinking water,
clothing, shelter, health/medical care and the lke at a cost which
can be within the reach of the common man;

(b) It should seek to minimise the use of capital per unit of output or,
conversely, aim at maximising production from a given unit of
investment;

(c) It should also seek to maximise employment per unit of invest-
ment;*

(d) It should aim at making the maximum useé of local raw materials
and other resources available in the country, region or village,
specially of the renewabl/e ones;

4. See, however, Frances Stewart & Paul Streeten on “Conflict between Output and Employ-
ment Objectives in Developing Countries," In Oxford Economic Papers: Vol. 23, No. 2, July,
1971 (pp. 145-168).
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(e) It should optimise energy consumption;

(f) 1t should be simple to operate and maintain, small scale and
economically viable; and

(g) It should minimise pollution of the environment and help in main-
taining ecological balance in nature.

The above criteria should not, however, be applied rigidly for branding
as “inappropriate” capital-intensive technologies required for certain
important fields like (i) export promotion, (ii) infra-structural develop-
ment such as construction of irrigation or power projects and similar
works, or (iii) those connected with the security or defence of the
country. The setting up of capital-intensive projects or industries may
also be required in other areas sueh as the alleviation of human suffer-
ing and illness or in places where working conditions are hazardous or
unduly arduous, etc.

It should, perhaps, also be clarified that the idea of “appropriateness”
ought not to be utilised indiscriminately to import outdated or obsolete
technologies into a country without strict examination of their relevance
to the national economy in the prevailing context or, alternatively, to
brand any country, region or community as technologically ‘‘backward”
merely because it deliberately opts for intermediate technology appro-
priate to its conditions in preference to the modern, labour-sacrificing
forms of know-how. In this connection, it would be well to remember
that ‘modern’ need not necessarily be ‘capital-intensive’ nor ‘capital-
intensive’ good for every kind of economic situation.

Quantification of the Concept

An interesting aspect of the criteria with regard to appropriate techno-
logy is whether any of these can be quantified. The qualitative defini-
tions or criteria appear to be too much vague to many people and pose
a problem to the planners and the administrators at all levels when
faced with an actual choice. It is obvious that the decision of an
individual entrepreneur regarding the choice of a technology from with-
in certain specified alternatives is based on a consideration of their
comparative economic returns, which can be easily quantified. On the
other hand, the State which seeks to promote the use of appropriate
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technologies has its focus on the social returns or social benefits
from a given technology. These returns may take the shape of
increased employment provided by the choice of a particular
technology or the maximisation of the value of the current
output or an increase in the total volume of investible resources
available to the economy, etc. The problem thus really is one
of striking an optimum balance between private cost-accounting and
social cost-accounting. If the social benefits can also be quantified
and made comparable at least in some measure to the economic bene-
fits, the problems of decision-making with regard to the choice of
appropriate technologies can be considerably simplified.

In attempting to quantify the concept of appropriateness, it must be
recalled that most of the developing countries (including India) are
faced with the problem of comparative shortage of capital and abunda-
nce of labour, resulting in considerable unemployment in these countries.
Assuming that the provision of full employment is the goal of the
national policy makers in India, an attempt can be made to derive some
kind of a quantitative base for determining the “degree’” of appropriate-
ness of a technology by comparing its capital-employment ratio with
the national ‘‘average’ value of a similar ratio obtained by dividing the
total amount of capital annually available for investment in the country
by the average number of jobs required to be created in a year. In the
Indian context, this exercise’ could be done in the manner indicated in
the following paragraph.

The Fifth Five-Year Plan of India (1974-79) estimates® the increase in
the labour force over the plan period as 16.2 million and 8.5 million in
respect of the agricultural and non-agricultural sectors respectively.
Totalling, we get a figure of 24.7 million or an average addition to the
labour force of approximately 5 million per year. The per capita income
(in relation to the Net National Income) in India during 1975-76 at 75-
76 prices has been estimated to be Rs. 1005 per head’ and the rate of
domestic savings was estimated to be 14.7%° of National Income in

5. This exercise essentially follows Graham Jones: The Role of Science and Technology in
Developing Countries (pp. 24-26) - Oxford University Press, 1971.

6. See India's Fifth Five-Year Plan (1974-79) Chap. |l—The Perspective: Paras 2.43 & 2 45
(pp. 21-22).

7&8. Bfa?edd.cn “Quick Estimates" published by the Central Statistical Organisation, Government
of India. -
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that year at the same prices. This gives a total net investment of
Rs. 147.74 per head in that year. For an estimated population of 600
million (as on 1-1-1976), the total net investment thus works out to be
Rs. 88,644 million. For 5 million new jobs, this gives an average
investment of Rs. 17,728.80 per job.

In actual practice, however, the capital cost required to create a work-
place in a modern industry in a developed country can be as high as
Rs. 500,000. In contrast, an investment of only a few hundred rupees
in capital equipment, such as improved hand tools or simple processing
machinery, etc. may suffice in India's rural areas to provide gainful
employment to an individual or to improve productivity. One thus has
a complete spectrum of the intensity of capital investment in relation
to its employment potential. Most modern technologies developed under
{he conditions of advanced industrialised societies tend to be relevant
to the upper ranges of the above spectrum, whereas the technologies
relevant to the needs of the developing countries are largely those
confined to the lower ranges of this spectrum. For economic or
strategic reasons, however, part of the investment even in developing
countries must go into large, capital-intensive projects, such as irriga-
tion dams, power projects, steel piants, heavy machinery, etc. Each
country must thus work out for itself the best “shape” of this invest-
ment spectrum to suit its conditions. However, to come anywhere near
an answer to the unemployment problem, most new jobs in India must
be created at a capital cost well below Rs. 17-18,000 per head. If full
employment is the dominant goal, it might well then be argued that
technologies whose Capital-Employment ratio exceeds the aforesaid
figure are inappropriate for the Indian conditions, subject, however, to
certain reservations mentioned earlier.

Sources of Appropriate Technology for Developing Countries

The next question which arises in connection with the application of
the concept of appropriate or intermediate technology to developing
countries is about the possible sources from which such technologies
might be acquired by these countries. As ‘appropriate’ technology is
highly specific to the ‘factor endowment’ of a country, the best solution
obviously would be to generate the needed technologies within the
country itself. This can be done in one of the following three ways :
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(i) Upgrading of the skills available in the traditional sector of the
economy (with a view to improving productivity or quality, but without
displacing labour) ;

(ii) Scaling down of the technologies available in the modern, large-
scale sector of the economy (with a view to reducing the capital inten-
sity and increasing the labour intensity of the operations per unit of
output) ;

(iii) Generating completely new techniques to solve existing problems
(specially those faced by the poorer sections of the society), so as to
ensure that the new technologies fulfill as many of the criteria of appro-
priateness for the economy as possible.

It may be observed here that the generation of required intermediate
technologies should generally be within the current technological
capabilities of most developing countries themselves. It is certainly
true of India. However, in certain cases, rediscovery and adaptation -
of the older techniques or designs of equipment and machinery used
in the past by some industrially advanced nations can enable the less-
developed countries (LDCs) to generate appropriate technologies suited
to their present-day conditions. This apart, a few organisations in
some of the developad countries, notably the Intermediate Technology
Development Group in the UK and National Center for Appropriate
Technology and VITA in the USA as well as most UN agencies,
organisations and institutions including the UNIDO, UNEP, ILO and
the International Rice Research Institute are also currently engaged in
promoting or undertaking the development of appropriate technologies
specifically suited to the needs of the developing countries. Hence
interested LDCs could also obtain useful information and assistance
from the aforesaid bodies or institutions for expediting their march
towards appropriate technology.

Development of Appropriate Technology in India

The Appropriate Technology movement in India essentially owes its
origin to Mahatma Gandhi, who laid great emphasis on ‘Swadeshi’
(indigenous) products and the spirit of self-help, specially among the
rural people. In the early sixties, the late Dr. E.F. Schumacher, then
Economic Adviser to the National Coal Board in the UK, was invited
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by the Indian Planning Commission to advise her on the rural industrialisa-
tion programme. Dr. Schumacher advocated the introduction of inter-
mediate technology as a strategy for raising the earning potential of
rural workers in the country. His basic approach was “Find out what
the village folk are doing and help them to do it better.” In 1966, the
Government of India set up the Asoka Mehta Committee to review the
progress of the Khadi and Village Industries in the country during the
last 15 years. The Committee felt that for a massive programme
for the development of rural industries, research facilities would have
to be considerably enlarged and properly coordinated in order to supply
solutions to the varied technological problems and, even more impor-
tant, to evolve appropriate technology for small industries in rural areas.
For this purpose, the Committee recommended the setting up of a
Technological Research Institute for small industries which could
conduct research into problems of appropriate technology for rural
industries and assist and advise various organisations working in the
- field of rural industries in the country. Considering the great popular
enthusiasm aroused by the concept of appropriate technology and its
importance in the national economy, the Union Ministry of Industrial
Development in 1969, set up an Inter-ministerial Committee Under the
Chairmanship of Mr, K. Balachandran, then Additional Secretary . in that
ministry, to consider various questions relating to the subject and to
find out the necessary steps that could be taken in this regard. The
Committee felt that there was need for an organisation in the country
which could carry out socio-economic studies, identify technical pro-
blems, farm out technological problems to different laboratories and
research institutions for their solution, conduct pilot experiments to
test the viability of the solutions suggested, produce prototypes of
evolved technology and lastly collect and disseminate relevant informa-
tion and data. The problem was further discussed by the Planning
Commission, which in March 1970 recommended that a Cell, instead of
a full-fledged institute, for research in appropriate technology be
created in the Union Ministry of Industrial Development in the
first instance for identifying technical problems and arranging
research and investigation with a view to evolving suitable ap-
propriate technology in selected industries. In accordance with the
recommendations of the Planning Commission, the Ministry of
Industrial Development set up an ‘Appropriate Technology Cell’
with effect from 1st February 1971 with the following main

objectives :
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(i) Compiling existing information available on Appropriate Techno-
logy;

(ii) Identifying special areas wherein the methodology of appropriate
technology would yield greater employment opportunities while at
the same time safeguarding the economic viability of the industry;

(ili) Carrying out preliminary cost studies and other economic investi-
gations either by itself or through other research institutions;

(iv) Farming out technological problems to research institutions;

(v) Co-ordinating research projects and commissioning field-testing
of prototypes devised by them;

(vi) Negotiating with induétry regarding the fabrication of machinery
which has been found to be acceptable after field-testing;

(vii) Maintaining close contacts with other institutions interested in
the subject, both in India and abroad; and

(viii) Encouraging adoption of the appropriate technological models
in selected industries through various publicity media.

The Appropriate Technology Cell began by organising its delibera-
tions with the help of working groups constituted on a sector-wise
basis and succeeded in bringing out a number of important reports and
publications. Among these, mention could be made of reports in the
fields of house building, road construction, small size (vertical shaft
kiln) cement plants, bio-gas plants, agricultural implements, etc The
activities of this Cell are now being guided by an Informal Advisory
Committee, which consists of economists, technologists, administrators
and representatives- of several organisations engaged in the task of
development of appropriate technologies in India.

Both before and after the creation of the Appropriate Technology Cell
by the Government of India, a number of institutions and organisations
have come into being in the country with the specific objective of under-
taking the identification, development and popularisation of appropriate
technologies in various fields. Many other irstitutions having a wider
charter for technological development are also turning their attention
increasingly in this direction. Mention among these could be made of
the Khadi and Village Industries Commission (KVIC), Small Industries
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Extension and Training (SIET) Institute, Hyderabad, laboratories under
the Council of Scientific and Industrial Research, and the Indian Council
of Agricultural Research, National Research Development Corporation
(NRDC) of India, Council for Research in Indian Medicines and Homoeo-
pathy, New Delhi, Planning, Research and Action Division (PRAD) of
the State Planning Institute, Lucknow, Appropriate Technology Develop-
ment Association, Lucknow, ASTRA programme of the Indian Institute
of Science, Bangalore, Auroville, Pondicherry, etc. As a result of
the efforts put in by the aforesaid and other institutions, appropriate
technologies in a number of areas specially suited to India’s socio-
economic and environmental conditions have been and are being
developed. However, not only has the total volume of efforts put in so
far been quite inadequate, but many of the new technologies have not
been accepted by the entrepreneurs, small farmers or landless labourers,
etc. (for whom these were intended), for various reasons such as their
inadequate profitability, technological imperfection or social unsuitabi-
lity, etc. Concerted efforts are also lacking for popularising or extend-
ing many of these technologies through pilot plants, field trials or
demonstrations, where necessary. A co-ordinated picture of the activi-
ties of the institutions and organisations working in the field of appro-
priate technology has also been largely absent, resulting in avoidable
dissipation of efforts in certain areas. |If we, therefore, wish to utilise
appropriate technology as a major instrument for solving India's pro-
blems of poverty and unemployment, it would not only require the
intensification and proper co-ordination of efforts for the generation of
such technologies in various fields but also a clear-cut institutional and
policy framework which would facilitate and encourage their utilisation
in the country's economic system to an increasing degree. Some
specific suggestions for action relevant to the situation obtaining in
India (as well as many other developing countries) in this behalf are

discussed in the subsequent paragraphs.

Certain Policy Aspects

The starting point for effecting any major changes of economic policy
is always a statement of commitment by the concerned national Govern-
ment to the proposed changes and the enunciation of the new policy in
its clearest possible terms. It, therefore, seems necessary that the
Governments of developing countries, which intend to use appropriate
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technology as an instrument for the removal of poverty and unemploy-
ment, should state their commitment to the new policy in unmistakable
terms. Fortunately, the first step has already been taken in India
in this direction Once the new policy has been announced, a major
effort will need to be mounted for the identification, development and
utilisation of appropriate technologies which aim at the creation of
productive employment for the country’s unemployed or under-employed
labour force, both in the rural as well as urban areas. However,
two important points must perhaps be kept in view in this
connection :

Firstly, it has been suggested that developing countries having com-
parative shortage of capital and abundance of labour should try to
evolve technologies which help in the maximisation of production as
well as employment for a given investment rather than those that just
aim at the maximisation of profits. However, in economies dominated
by private enterprise, only those technologies are likely to be ultimately
adopted that lead to the maximisation of profits per unit of investment.
It would, therefore, be necessary for the concerned Governments to
take steps to overcome this apparent conflict ot interests. This could
be achieved by correcting the ‘factcr-price distortions’ in the economy,
i.e., by the adoption of fiscal policies which would help increase the
profitability of the labour-intensive or appropriate techniques above that
of the more capital-intensive ones,

Secondly, given the freedom of choice and necessary capital, most
entrepreneurs would prefer to deploy costlier machines than employ
more workers (i.e., prefer capital-intensive processes to more labour-
intensive ones), not only for reasons of profltability (in a distorted
factor-price situation) but also because (i) machine management appears
to be inherently simpler than men management and (ii) the problems
of labour management seem to grow more and more acute with the
increase in the number of workers employed under one roof. This
tendency would need to be countered, if the utilisation of appropriate
technologies is to be genuinely promoted. For this purpose, the
Governments will need to re-orient their credit, licensing, wage and
labour management policies suitably, so that they not only prefer the
establishment of smaller industrial units or units based on appropriate
technologies but also keep the demands for premature wage increases
effectively under check.
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Scope of Application of Appropriate Technology in India

As discussed earlier, appropriate technology in India has not only to be
more labour and less capital-intensive, but it has to be oriented towards
solving the basic needs of its people living below the poverty line. The
concept of appropriate technology in this context need not be kept
confined only to the industrial sector, but must be extended to cover
agriculture, housing, health and sanitation and, in fact, all other facets
of human life-styles and activities. In view of the country’s predo-
minantly rural population, the identification of problems concerning the
rural areas, specially those of the small and marginal farmers, rural
artisans and craftsmen and the landless labourers, and efforts at finding
their solutions through the application of science and technology would
obviously deserve special attention and support In this connection. An
illustrative list of the specific fields that could be covered for this pur-
pose in India on a priority basis would include :

(a) Small farm technology;
(b) Agricultural implements and tools;

(c) Water management systems (both for irrigation and drinking

purposes);
(d) Lowéo'ig. but improved seeds, fertilisers and pesticides for agri-
cultural use;

(e) Post-harvest technology (including grain storage and infestatibn
problems);

(f) Processing of cereals and pulses;
(o) Dehydration and preservation of fruits and vegetables, etc,

(h) Improved animal husbandry, poultry and dairy farming techniques;

(i) Energy systems (including solar energy, wind power and bio-gas
plants (both community and family-sizes);

(j) Transportation systems in villages (including bullock-cart improve-
ments);

(k) Low-cost housing techniques and materials;
(1) Improved sanitation systems in villages/towns;

(m) Inexpensive medical and health care (covering ‘Ayurvedic’, ‘Unanl’,

r
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Homoeopathic as well as Allopathic systems). It would seem
important to initiate a programme of research in various indigenous
systems of medicine along modern scientific lines:

(n) Educational technology for removal of illiteracy and spread of
functional literacy, etc. Special emphasis to be laid on the develop-
ment of needed technical skills and attitude of self-help in the
people;

(o) Textile technology (specially covering the problems of ‘Khadi’,
handlooms, and sericulture);

(p) ‘Gur’, ‘Khandsari’ and sugar making;

(a) Leather tannery, shoe making, ceramics, pottery, carpentry and
problems concerning other rural industries, arts and crafts;

(r) Miscellaneous agro-based and forest-based industries;

(s) Rural engineering workshops for repairs of agricultural machinery,
implements, etc.;

(t) Recycling and utilisation of wastes, etc.

It would be relevant to observe here once again that promising work in
many of the aforesaid areas has already been completed or is in pro-
gress in various Government, quasi-Government and voluntary organisa-
tions and institutions in India. Some notable examples are the mini-

sugar plant technology, bio-gas plants and improvements in the design
of bullock carts, etc.

Modalities of Financing the Programme

In a federal set-up such as in India, the problems concerning
appropriate technology are best identified, tackled and solved by the
State Governments or their institutions, which are closest to the day-to-
day lives of the people and generally possess adequate expertise to do
so. With a view to giving a thrust to these activities in the ‘state
sector’, the Central Government could consider launching an adequate
number of ‘centrally sponsored’ schemes (i.e., those funded by the
Centre but implemented by the states) in some of the fields enumerated
in the foregoing paragraph. Financial assistance could also be
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rendered to the State Governments for setting up “Research, Develop-
ment and Extension (R D.&E) Centres for Appropriate Technology”’
in selected districts, taluks or villages as a part of the State Science
and Technology Plans, with a view to developing economically viable
rural industries and creating opportunities for productive employment
in the non-agricultural rural sector. Finally, suitable programmes for
the development of appropriate technologies may also be undertaken
through ‘Central sector’ schemes by the institutions or agencies under
the Central Government directly, specially in fields which are considered
to be of nation-wide significance.

Some Suggestions

Apart from specifying the areas where the development of appropriate
technologies may be considered to be expedient or undertaking tasks
related to the financing and development of such technologies, the
Governments of developing countries can do much to promote the
utilisation of appropriate technologies through the adoption of suitable
fiscal, credit, licensing and other policies."” Some of the policy con-
siderations relevant to India in this context are discussed below :

(a) Fiscal Policy can play an important role in bringing about a sustain-
ed improvement in the employment situation and also in increas-
ing the output of goods of mass-consumption through the use of
appropriate technology. The Government should, therefore, examine
its fiscal policies in detail and mould them suitably, so as not only
to remove the biases towards capital-intensive technologies but also
deliberately to favour a pro-labour factor-mix and output-mix. In
particular, the possibility of levying differential rates of corporate
taxation based on capital-employment ratio for different industries
could be examined, so as to favour the deployment of more labour-

9. This would be in accordance with the recommendations made by the Indian Science
Congress at Its 63rd Annual Session held at Waltair (India) from January 3-7, 1978. The
Government of India have recently decided to set up District Industries Centres in all the
460 Districts in the country with similar objects in view,

10. For a detalled discussion of the theoretical considerations relating to this subject, see
Frances Stewart: Technology and Under-development (London, Macmillan, 1977) & Nicolas
Jecquler: Appropriate Technology—Problems and Promises (Paris, OECD Development
Centre, 1976)

&
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intensive technologies. Steps could also be taken to encourage the
consumption of the output of labour-intensive industries through
various means such as reduction in the rates of excise duties or
other indirect taxes on the goods produced by these industries;

(b) Nationalised and Commercial Banks in the country should make

(c)

(d)

(e)

credit for setting up small-scale industries and those utilising
appropriate technologies (as defined) available on easy and conces-
sional terms. The recent changes in credit policy announced by
the Reserve Bank of India with regard to small scale industries
(and small and marginal farmers) must, in this context, be consi-
dered to be steps in the right direction However, extension of
similar facilities and concessions to other industrial units or
persons using appropriate technology also needs to be considered;

The setting up of large scale or heavy industries in backward areas
has not generally helped in solving the problems of poverty or
unemployment in those areas. Efforts should be made to encou-
rage the setting up of industries based on appropriate technologies
for such areas, specially those which seek to utilise raw materials,
skills and labour locally available in these areas. An “Employment
Subsidy Scheme" (in place of the “Capial Subsidy Scheme” now in
vogue) could be introduced to encourage the industrial development
of backward areas;

The setting up ot new industries based on technologies which are
not considered appropriate to the country's socio-economic and
environmental conditions needs to be consciously discouraged
through a careful scrutiny of all technologies (whether imported or
indigenous) from the viewpoint of their ‘‘appropriateness' at the
industrial licensing stage. The expansion programmes of the
existing industries should also be subjected to a similar test before
their approval. A Government department or organisation posses-
sing adequate competence to do so ought to be designated as the
nodal agency to render neccessary advice to the Industrial Licensing
Authorities in this connection.

One of the common weaknesses of small scale industries is their in-
adequate marketing ability. Similarly, the sale of products of village
and cottage industries and units based on intermediate technologies
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also poses many difficulties in the face of stiff competition offered
by advanced-technology-based items. The overcoming of these
problems may require (i) the establishment of suitable organisations
to market the products of such industries at ‘taluk’ or ‘district’
levels, either under the auspices of the State Government or on a
co-operative basis, (ii) grant of purchase or price preferences to
such products by Government and quasi—Government bodies, and
(iii) reservation of certain products for exclusive manufac'ure by
units in the small scale, village or cottage industries sector. The
decision of the Government of India to increase the number of
items reserved for exclusive development in the small scale sector
is a welcome step in this direction;

(f) Mass publicity media like newspapers, radio and television could be
used on a wider scale than in the past to encourage the adoption
of appropriate technologies by industries, Care would, however,
need to be taken to ayoid giviny premature publicity to those
technologies whose techno-economic feasibility might not have
been fully established through adequate pilot plant runs or field
trials, etc.

Policy Towards Established Scientific Institutions

It would not be out of place to consider briefly the nature of scientific
research pursued by established scientific research institutions in India
and the Government policy towards them, with a view to seeing how far
these have been effective in the development of appropriate technologies.
Here, we may leave out of consideration certain scientific agencies like
the Atomic Energy Commission, the Space Commission or the Qil and
Natural Gas Commission, etc., as these are necessarily limited in their end-

objectives and scope of work by their charters and may, therefore, have

little, if anything, to contribute (exceptin a very limited sense) towards the
development of what we describe as ‘‘appropriate’” technology in this
paper. As for the nature of work undertaken by the national labora-
tories and other research institutions in the country, it could be classified
under three broad headings: 'basic research’, ‘oriented basic research’
and applied research’. There has been a general feeling that many, it not
most, of the Governmental laboratories have, in the past. preferred
‘basic’ research to ‘applied’ research and accordingly devoted more
resources and time to the former types of activities than to the latter.
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Again, with regard to the ‘applied’ work, their efforts have mainly been
in the nature of ‘import substitution’ of equipments, products and
technologies already developed in the advanced countries or in under-
standing and perfecting the operational know-how of production machi-
nery and equipment to be eventually imported from those countries, so
as to avoid the need for entering into ‘formal’ technical collaborations
for the purchase of know-how. Design and development of capital
goods or machinery to suit local skills and conditions thus does not
seem to have received the attention that it deserves. The result is that
both in cases involving ‘formal’ imports of technology from abroad and
in cases where the technology has been ‘developed’in the national
laboratories or other research institutions themselves, the country has
tended to depend, willy-nilly, on the capital goods designed and, there-
fore, on the know-how developed in the advanced countries. What
seems to have been forgotten in this connection is that the development
of a local capital goods industry provides the most important basis for
appropriate technological innovations, because, to use the words of
Hans Singer':

“The machine-producing sector, contrary to widespread belief, is also
one of the most labour-intensive of all manufacturing sector. (Further)
In addition to being itself labour-intensive, it can affect the labour-
intensity of the whole economy......... e

It is thus clear that strengthening of design and development skills in
India’s scientific research institutions with a view to building up strong
indigenous capabilities for the manufacture of capital goods suited to
local factor-endowments will contribute greatly towards the development
of appropriate technology in the country.

Another point of relevance to the work of India's scientific research
institutions is that, in the past, few of these have been required to
survey or identify the socio-economic problems faced by the country's
poorest people living in the urban slums or in the rural and backward
areas or to provide low-cost, technologically feasible solutions for such
problems. The majority of the said institutions (with, of course, some
notable exceptions such as the agricultural and certain medical or
other research institutes) have, therefore, remained largely pre-occupied

11. Hans Singer : Technologies and Basic Needs (ILO Publication, 1977), pp. 66-67.
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either with basic scientific research or with the development of (essen-
tially western-type) technologies aimed at the production or improve-
ment of goods and services to be consumed by relatively-high income
groups rather than with problems involving the community’s basic needs.
However, thanks to the Governmental efforts to promote the use of
science and technology as instruments of social change during recent
years and the increasing emphasis being placed in the country on the
measures for the welfare of the common man, an ever-increasing amount
of scientific research in India is now being gradually directed towards
the development of appropriate techniques aimed at fulfilling the basic
needs of the people. Government of India’s decision to prepare and
implement an integrated programme for the development of its rural/
backward areas through the application of science and technology and
the involvement of its scientific and technological research institutions
in this task are, no doubt, steps in the right direction.

A few words about the role of the MNational Research Development
Corporation of India (NRDC), a public sector enterprise of the
Central Government involved in promoting the utilisation of the results
of indigenous R&D, would also be relevant at this stage. The
NRDC not only licenses the know-how developed in India's national
laboratories and many other public/private-funded research institutions
in the country to the entrepreneurs. but also finances the setting up of
pilot plants or proto-type development and demonstration units for new
technologies on a cost-sharing basis, generally on very favourable
terms. Already, a majority of technologies licensed by this Corporation
are those appropriate for small and medium scale operations and over
350 such technologies are now in actual commercial production. Given
the needed financial support and appropriate policy directives, the
NRDC can thus play an increasingly important role in promoting the
development and utilisation of various types of intermediate technolo-
gies in industry in the context of a revitalised appropriate technology
policy.

A National Centre for Appropriate Technology
Following the suggestion originally made by the Asoka Mehta Committee

(mentioned earlier), some discussion has been going on in India as to
whether a separate and autonomous institute need to be set up in the
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country for undertaking research, davalopme.nt and extension wor{( lr; tk:)ef
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alternative to the establishment of .an independent, autonomous natlo_na
centre for appropriate technology would be to strquthen the orgamsal-’
tional structure and finances of the ‘Appropriate Technology Celf
itself. This ‘Cell’, could perhaps be strengthened by the induc.tu.m Of
a fe;v technologists and sociologists as well as by the provision o
needed finances and administrative support, so as to enable it _to dis-
charge its broad-based and onerous duties in the context of a vigorous
Appropriate Technology Policy more efficiently.

Conclusion

The usefulness of appropriate tachnology as an inst‘rumt:nt for u;llr;r::;
ving the income levels of the poorest pgople and .solvmg heI proer o
of large scale unemployment in develqpmg' couqtrles canc| noI onge B
disputed. The tasks relating to the identification 'and I ev? tc:1pm rnmo-
these technologies in various fields anq. more par_tlcular y od be P 0d %
tion of their utilisation in the face of stiff competition pﬁere ydm? t.iaon
technology are, however, stupendous apd call for a serious considera v
of some of the suggestions made herein.

“——— —wumor mese daificulties would determine whathér rthe transfer was
successful or not.*

Yooty

‘ This paper concentrates on some of the operational problems of
transferring technology from an advanced production system abroad to

*Centre for Sciance Policy and Management of Research, Administrative Staff College of India,
Hyderabad. :
1. Two major international conferences :
(a) International Seminar on Technology Transfer,
Dec. 11-13, 1972, CSIR, Naw Delnl, 1973 (3 volumes)

(b) NATO Advanced 3tudy Institute on Tec
July 6, 1973. Tne proze
Goldhar, J.D., Technology

Speclal Issues of
(a) Productivity, Vol. XVI, No. 2, July/Sept. 1975, New Delhi,

1 (b} R&D Management, Vol. VI, 1975-76, Oxford.

In addition, there are numerous United Nations publiications devoted to Technology
Transfer.

hnology Transfer, Europe, France, June 24 to
adings ware elited by Davidson, H.F., Cetron. M.J., and
Transfer, Noordh off, London, 1974,

Meursinge, J.H.. Practical Experiences in Transfer of Technology, Technology and Culture,
Val. XIl, No. 3, July 1971, p. 470.

3. Hayden, E.W., Technolog

y Transfer to Eastern Europe, U.S. Corporate Experience, Praager,
New York, 1976, p. 25-27.
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a less advanced system in India. It is based on extensive and in-depth
interaction with some of the production and design engineers in the
host country, India, who tackled and solved these problems The paper
is part of a larger ongoing study covering production, product develop-
ment and marketing, and looks at the operational problems from the
Engineers’/Managers’ viewpoint, rather than the traditional academicians’/
economists’ angle. In addition, other studies cover the transfer of
in house technology to production and subsequent marketing, and a
CSIR technology to a small scale industry.

Operational Problems

While it may sound paradoxical, the operational problems of technology
transter from an advanced to a developing country become more com-
plicated as the recipient country industrialises. When the developing
country has a rudimentary industrial base, most of the collaborative
agreements are on a turn-key and/or equity participation basis. Under
these circumstances, the supplier or donor of technology is entrusted
with the task of choosing the type of production equipment to be
installed, setting up the plant and bringing it on stream. As their
industrial base broadens, tne governments of recipient countries en-
courage a practice of “unoundling”, i.e, buying only the know-how or
design.”® Thus, when an industrial organisation in a less-advanced
country takes licences for a particular product or range of products to
be manufactured in existing factories, their engineers and other technical
personnel have to tackle the numerous operational problems that crop
up during production initiation.

By and large, these problems can be divided into the following
categories :

(a) Machine Tools : Foreign company uses special-purpose or
sophisticated machines while the recipient company has conventional
or general-purpose machine tools only or a limited number of special

4. See UNCTAD, Guidelines for the Study of the Transfer of Technology to Developing
Countries, United Nations, TD/B/AC11/9, New York 1972, p. 9-10, for advantages and dis-
advantages of “packed’ transfers.

5. For example. see the Indian Government's Industrial Policy Statement laid on the table of
Parliament on December 28, 1977.

L 4
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purpose machines. The foreign company, with a view to minimising
labour costs, improving quality assurance, etc., has Numerically Con-
trolled (NC) machines on which a component is machined in one or
two settings. In contrast, Indian companies, with their conventional
machines, may have to machine the same component on three or four
different machines, which may require five or six settings.

(b) Production Tooling : The foreign collaborator uses expensive
tooling like jigs and fixtures, dies, etc., that are economical only for
large-scale manufacture of the components. The Indian company
manufacturing a relatively small quantity tries to minimise tooling costs
by using highly-skilled operators on conventional machines. Further,
the jigs and fixtures used by the foreign company may be suitable for
the one-setting NC machine, whereas the recipient company may require
separate jigs and fixtures for milling, turning, drilling, etc. This means
that new production tooling has to be designed to suit the production
process adopted for conventional machines.

(c) Engineering Standards : Standardisation differences occur when
the collaborator uses his national standards and the Indian counterpart
uses Indian standards %7 A typical example of differences in standards
is found while specifying fits and tolerances. Some countries follow
the shaft basis to specify fits while in India the hole basis is followed,
since we have to depend on standard reamers available in the market.
This means that a large number of blue-prints have to be redrawn.

(d) Raw Materials : Linked in some way to standards specification are
the raw materials used in the components. For example, the foreign
company may use an alloy that is freely available in its region but not
so readily available in India. Further, when the Indian company tries
to indigenise the raw materials, it may have to use an alloy that differs
slightly from the one used by the foreign company.

(e) Import of Selected Components : In some cases, certain components
cannot be manufactured with the existing facilities. Since the scale of
manufacture is not very large, it may not be worthwhile purchasing a
special-purpose machine In such cases the component has to be

6. Teece, D.J., The Multinational Corporation and the Resource Cost of International Techno-
logy Transfer, Ballinger, Massachusetts, 1976, p. 22,

7. Meursinge, op. cit.
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imported, and the inevitable delays taken into account.

(f) Incorporating Design Changes : Since the foreign company wishes
to maintain its reputation even when transferring the technology, it
usually insists that the Indian counterpart should not deviate even
fractionally from the design specifications.® Fortunately, in the case of
most mechanical components many collaborators allow some leeway to
standardise, rationalise, etc. Further, the agreement may stipulate that
future design changes made by the foreign company must be auto-
matically incorporated into the indigenous products. Invariably, the
foreign company does not communicate the reasons why the design
modifications have been introduced. This means that the Indian
counterpart has to incorporate many of them without really appreciating
the reasons for these changes and their appropriateness to local
conditions.

Some additional problems of this nature can be attributed to differences
in the ambient conditions (temperature, humidity, etc.). One of the
primary objectives of the R&D effort in Indian companies is towards
adapting imported technology.® This is another instance of genuine
research efforts not producing anything new but getting lost in the
collaborative process.”

Operating Lever-Example

Some of the above problems will be illustrated by taking a specific case
of a component called the Operating Lever.

This lever consists of 8 separate parts that are welded together and
then machined. The foreign company performed all the machining
operations on a Numerically Controlled (NC) machine, in one setting
and with one jig. The Indian company, however, did not have any NC

?. Subramanian, K.K., Import of Capital and Technology : A Study of Foreign Collaboration in
Indian Industry, Peoples' Publishing House, New Delhi, 1972, p. 149.

9 Prasad L, The Objectives of In-house R&D in India—A National Survey, Journal of Scientific
& Industrial Research, Sept. 1978, (Other details awaited)

10. Krishnaswamy, K.N., et al, An Empirical Analysis of R&D Management Practices in a Few
manufacturing Ccmpanies, Department of Industrial Management, Indian Institute of
Sclence, Bangalore, 1974, unpublished report, p. 58.
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machines. The component could have been fabricated on a horizontal
boring machine, but the capacity at this centre was very limited. Hence,
it was decided to use three conventional machines, viz., a lathe, a
milling machine and a drilling machine. This resulted in quality control
problems since it was very difficult to maintain parallelism and per-
pendicularity between the various faces, holes and the axis of the com-
ponent. In some cases, additional grinding helped solve some of the
quality problems, but this resulted in duplication of some of the
operations, larger cycle terms, etc

Because of the problems faced in meeting the quality control specifica-
tions, the production process had to be revised three times as detailed
below :

Process |

The various parts are assembled on a welding fixture and tack-welded.
The component is then removed from the fixture. inspected and the
welding completed, after which it is heat-treated tor stress relieving.
The component next goes to the machine shop. There, the component
is mounted on a milling fixture and the spacer and brackets faced. It
is then mounted on a drill jig and the holes drilled and reamed. Because
of the change in setting between the two operations the surfaces and
bore axes were usually not perpendicular fo each other within the
tolerance limits specifled in the blue-print.

Process Il

The parts of the component are welded together and then sent to the
machine shop. After milling the two bracket faces only, the component
is loaded on to the turning fixture. The spacer is faced on the lathe
and the centre hold drilled and bored. This is done to ensure per-
pendicularity between the spacer face and central bore. Taking the
centre bore as location, the component is mounted on a drill jig and
the other holes drilled. This resulted in parallelism problems between
the spacer and bracket faces. When grinding operations were per-
formed to maintain parallelality, the perpendicularity between the faces
and the bore could not be maintained.
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Process /Il

After weiding, the job is loaded on a turning fixture, the spacer faced
and the centre hold bored. The component is then clamped in a
milling fixture with the centre hold as location and the brackets are
milled both inside and outside. The job is then mounted on a drill jig
taking the centre hole as location. The other holes are then milled and
reamed according to specifications. Since the centre hold is taken as
location for the subsequent machining operations, the third process
resulted in a component which came up satisfactorily to all the speci-
fications laid down.

Attempts to tailor the production process to the equipment available
meant that fresh process charts had to be designed, and every time the
production process was modified, new charts had to be prepared. There-
fore, it took an inordinately long time for the production to stabilise.
Some of the other consequences of adopting the indigenous productio
process have been : d

(i) Long production cycle times : This was due to the number of
settings required to machine a component, and also the idle time
between machining centres.

(ii) [Inventory : Because of longer production cycle times, the work-in-
progress inventory had to be larger. In addition, there was the
material handling problem since the component had to be transpor-
ted from one machine centre to another.

(iii) Quality Control : Since a number of machines and operators were
involved and the number of settings greater, maintaining parallela-
lity and perpendicularity specifications became a major problem.
Consequently, the number of inspections increased, since the
component had to be cleared after each stage.

(iv) Tooling : Since the component had to be machined on different
types of machines, a variety of jigs and fixtures were required.
Every time the production process was changed, the tooling also
had to be redesigned.

All these increased the cost of production and decreased productivity.
Unfortunately, data to compute the costs incurred in adopting the indi-
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genous production process is not available. Even the dates on the
revised blue-prints could not be used to determine the time lag before
production stabilised, because at least 16 other minor changes have
been incorporated into the operating lever design, on the advice of the
foreign company.

Discussion

The design and production engineers tackling these and other opera-
tional problems have a knowledge of ‘“general technology” and are
gradually but painstakingly acquiring expertise in “system-specific and
firm-specific’ technology.!' To these engineers, their involvement is
partly emotional and any failure, in addition to earning the wrath of
management, results in a feeling of inadequacy and a loss of confidence

in themselves They can be helped if “ . answers can be obtained
by combining ... astute historical insights with recent practical
experience’."

It is interesting to reveal tnat when the operating lever example was
presented as a case to executives attending the programme on the
Management of R&D systems at the ASCI there was near unanimity
tnat inadequate management controls were primarily responsible for the
unnecessary delays.”* However, many participants admitted that faced
with a similar situation they could make the same mistakes, especially
when the solution appears to be just round the corner.

Published literature on Technology Transfer has often stressed that
one of the major factors determining absorption of foreign technology
is a pool of skilled engineers and technicians. In this regard, India is
very fortunate since it has the third largest stock of scientists, engineers
and technicians (next only to USA and USSR), whose competence can
be gauged by the demand for their services all over the world. However,

11. Hall, G.R. and Johnson, R.D., *‘Transfers of United States Aerospace Technology to Japan'',
In .Vernon, R(ed.). Tne Technalogy Factor in International lrade, National Bureau of
Economic Research, New York, 1979, pp. 308-309.

12. Meursinge, op. cit.

13. For similar conclusions, see Rothwell, R., Some Problems of Technology Transfer into
Industry, |EEE. Trans on Engineering Management, Vol. EM-25, No. 1, Feb. 1978, p. 20,
“...with proper management and control, nearly all the faiiures (of technalogy transfer)...
could have been transformed into successtul cases...”
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these specialists have rarely been given the opportunity to realise their
full potential in India, primarily because of an antithesis of the “NOT
INVENTED HERE" syndrome, the decision maker's (industrialist, ex-
ecutive or bureaucrat) partiality for anything that is foreign. Unless
our engineers are given a chance to master the core of the imported
technology, and provided with sufficient resources and facilities to work
on the next generation of technologies, India will continue to depend
on foreign expertise and know-how for her industrial development. Now
that the Government of India is encouraging outright purchase of
technology, the decision makers should be alerted to the potential
problems of this new approach. O
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Forging Processes

Joseph Stanislao*

In all forging processes metal is heated to a plastic state. It can
then be readily formed by pressure or impact into a predetermined
shape. Forging processes may be roughly classified as flat die (smith)
forging, drop forging, upset forging, press forging, roll forging, and
rotary swaging.

Hot-working or forging operations are done at temperatures above the
recrystallisation temperature of the metal so that annealing and work
hardening cancel each other. For steel the temperature must be above
the critical range and the work is usually started at temperatures ranging
from 2,200° to 2,500°F. For nonferrous metals the temperatures are
much lower, depending on the alloy composition. The plastic temper-
ature range varies widely for different kinds of metals and alloys.

Forming metals to sh‘ape by forging is about the same in the various
forging processes. All are commercially proven processes capable of
changing raw materials, such as bars and billets, to a predetermined
shape. The advantages claimed for these processes include :

1. Decreased porosity of metal,

2. Refinement of coarse grains,

3. Generally improved physical properties,

4

The breaking up and uniform distribution of the
impurities in the form of inclusions, and

i

Minimum finish allowances necessary.

Smith Forging

Flat die or smith forging consists of hammering the heated metal bet-

'_ﬁ;a-n_of the Coile_ﬁe of Engineering and Architecture and Professer of Industrial Engineering
and Management, North Dakota State University, Fargo, North Dakota, USA.
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ween flat dies in a steam hammer. It is similar to hand forging as
practised by a blacksmith in that no impression dies are used and con-
siderable skill is required to shape the metal. The nature of the process
is such that close accuracy is not obtained nor can complicated shapes
be made. Forging hammers are made in the single or open frame type
for light work and the double housing type for heavier service. The
process is used primarily for short-run jobs and repair work which do
not warrant the expense of special tooling. Forgings, ranging from a
few to over 200,000 Ib., are made by flat die forging.

Drop Forging

Drop forgings are produced by shaping the hot plastic metal in closed
impression dies. Impact blows of the ram, carrying one of the dies,
strike the plastic metal held on the base in the other die, compelling it
to conform to some planned shape. Both dies are held in perfect
alignment. To insure proper flow of the metal during these intermittent
blows, the operation is divided into a number of steps. Each step
changes the form in a gradual fashion controlling the flow of the metal
until the final shape is attained. The number of steps required varies
according to the size and shape of the part, the forging qualities of the
metal, and the tolerances required. For products of large or compli-
cated shapes a preliminary shaping operation may be required, using
more than one set of dies.

A finished forging will have a thin projection of excess metal extending
around it at the parting line. This excess metal is provided to insure
complete filling of the dies and is removed in a separate trimming press
immediately after the forging operation. Small forgings may be trimmed
cold. Care must be taken in the trimming operation not to distort the
part. The forging is usually held uniformly by the die in the ram and
pushed through the trimming edges. Punching operations may also
be done while trimming. Fig. 1 illustrates the total drop forging
system.

Upset Forging

-Parts produced by the forging machines (upsetters or headers) are made
by pressing or squeezing the plastic metal into enclosed dies rather
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than by the impact force utilised by the drop hammer. Upset forging
machines are double-acting and of horizontal construction with the dies
at one end. A heated bar of stock is placed between a fixed and a
movable die which grips the bar firmly when closed. A portion of the
bar projects beyond the die for the upsetting operation by the header
rams. The cavity impression on the end of this ram squeezes the plastic
metal and forces it to fill the die cavity. For some products the heading
operation may be completed in one position, but in most cases the work
is progressively placed into different positions in the die. The impress-
ions may be in a punch. gripping die, or both. In most instances these
forgings do not require a trimming operation. Modern forging machines
are used not only in initial stages of complex forging processes, but
also to produce such products as bolts, bearing racer, spindles, and
gear blanks. Fig. 2 attempts to illustrate the Upset Forging
system.

Press Forging

Like the upset forging process, press forging employs a slow squeezing
action in deforming the plastic metal as contrasted to the rapid impact
blows of the drop hammer. Presses are of the vertical type and may be
either mechanically or hydraulically operated. The mechanical presses,
which are the faster and most commonly used, range in capacities from
500 to 10,000 tons, and provide a fixed stroke. The hydraulic presses
can be adjusted to various speeds, pressures, and dwell time and have
a variable stroke. They are usually slow-moving and activated either
directly by high-pressure pumps or by hydraulic fluid from accumulators
which are pressurised by high-pressure pumps. The larger presses are
of the latter or hydropneumatic type and can run to as high as 50,000
tons.

Closed impression dies are used for producing press-forged products
which are finished in one to three steps in most cases. The maximum
pressure in these presses is built up atthe end of the stroke which
forces the metal into shape. Dies are often mounted as separate units,
but all of the cavities may be put into a single block. For small forgings,
individual die units are more convenient. There is some difference in
the design of dies for various metals. Forgings of brass and bronze
can be made with less draft than steel; consequently, more complicated
shapes can be produced. These alloys flow well in the die and are
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readily extruded. Most press forgings are symmetrical in shape, having
surfaces which are quite smooth and provide a closer tolerance than
obtained by a drop hammer. Therefore, sizing operations are not
needed in the press forging process. Some limited examples are shown

in fig. 3.
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Roll Forging

Roll forging machines are primarily adapted to reducing and tapering
operations on short lengths of bar stock. The rolls on the machine
are not completely circular but have from 50 to 75 percent cut away to
permit the stock to enter between the rolls. The circular portion of the
roll is grooved according to the shaping to be done, as shown in Fig. 4.
When the rolls are in open position the operator places the heated bar
between them, retaining it with tongs. As the rolls rotate, the baris

Fig. 4 : Roll Forging System, Die Assembly and Workpiece
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gripped by the roll grooves and pushed toward the operator. When the
rolls open, the bar is pushed back and rolled again or is placed in the
next groove for subsequent forming work. By rotating the bar 90° after
each roll pass, there is no opportunity for flash to form.

Examples of roll-forged parts include axles, crowbars, knife blades,
chisels, tapered tubing, and ends of leaf springs. This method is often
used to supply single preform shapes for subsequent forging by other
forging operations. Parts made in this fashion have a smooth-finished
surface and tolerances equal to other forging processes. The metal is
hot-worked thoroughly and has good physical properties. Because of
the high cost of the rolls this method is used only where there is a
large volume of production.

Rotary Swag Forging

Rotary swaging is a forging technique reducing the ends of bars, tubing
or round stock by repeated hammering from rotating dies as they open
and close on the work. The head of the machine is located at the end
of a large hollow spindle through which the work can move. Around
the end are rollers which contact the dies when the machine is in
operation. Centrifugal force opens the dies to permit entry of the work;
they then remain open only until the opposite ends are contacted by
rollers which force them together again. The rapidity of this pressing
or hammering action depends on the rotational speed of the head and
the roller spacing.

Most swaging is done on cold metal although it is sometimes used for
hot-working when severe reductions are to be made. The effect on the
metal is similar to that obtained by other cold-working processes, namely,
hardness and strength are increased, grain structure distorted, and a
clean smooth surface obtained. Hot-working is necessary on some
operations and for some metals, but this results in an appreciable loss
in surface finish, tolerance, and physical properties.

Basic operations done by rotary swaging include reducing, pointing,
forming, and attaching. The finished product in all cases is round but
the size varies. Examples include pointing bars or valve needles,
forming axle ends, gear shift levels, golf club shafts and other tubular
parts, and the attaching of fittings to ends of steel cables. By using a

-
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stationary mandrel, it is possible to forge hollow tubular shapes. Capa-
cities range from small machines having a maximum work diameter of
1/16" to much larger ones capable of handling stock up to around 6".
The production rate of these machines is high.

Forgeable Metals

An almost unlimited variety of forging metals is available in ferrous
and nonferrous alloys. The following are general classifications of
forgeable metals. An exhaustive treatment may be found in books on
forging and metallurgy.

1. Carbon Steels:

(a) Low-carbon (up to 0.25%,) forgings for moderate conditions and
for carburized parts where resistance to abrasion is important.

(b) Medium-carbon (0.30 to 0.50%,) forgings for more severe service.
Some heat treatment is generally desirable.

(c) High-carbon (above 0.509,) forgings for hard surfaces and for
springs. Heat treatment is essential.

2. Alloy Steels (manganese, nickel, nickel-chromium, molybdenum,
chromium, vanadium, chromium-vanadium, tungsten, silicon-manganese).

3. Corrosion- and Heat-Resisting and Stainless Steels : Generally, but
not necessarily, forged surfaces should be polished to obtain full benefit
of corrosion-resisting properties.

4. Iron : Either wrought iron or ingot iron is forged for special applica-
tions where ductility is required. Wrought iron furnishes a moderate
degree of corrosion resistance. The copper-bearing irons and low-
carbon steels are in this class.

5. Copper, brasses, and bronzes.

46. Nickel and Nickel-Copper Alloys: Pure nickel is forgeable. The alloy
of nickel and copper known as Moanal m2atal offars a desirable combina-
tion of strength, toughness, and corrosion resistance.

7. Light Alloys (aluminium, magnesium).

8. Titanium Alloys.
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It may be noted that any ductile metal can be forged. The kind of
material is selected primarily for its ultimate properties in the part, such
as corrosion resistance, strength, durability, and machinability. The
forging processis a secondary consideration. It can be used as long
as the high tooling cost can be spread over a large number of pieces.

The forming properties of any metal or alloy depend on the temperature
of the material :

1. The hot-working range is near the melting point. The working tem-
perature cannot exceed the melting point of any one of the elements of
the alloy. Many such alloys can only be cold-worked. Most hot-worked
metals do not acquire a permanent hardening.

2. The cold-working range usually is near room temperature. Most
metals strain-harden when cold-worked.

3, At low temperatures, steel becomes brittle. Some metdls like alu-

minum, copper, nickel, gold, silicon and platinum remain ductile at all
temperatures.

The forging processes work material cold or hot, depending upon the
material and its size. The ability to work cold material depends upon
its ductility and malleability as indicated by its stress strain curve. The
ability to work hot material depends upon its range of plasticity at
higher temperatures. The greatest ductility is near the melting point.
In general, most materials become more plastic as the temperature
increases.

Conclusion

When the production manager specifies a forging or metal-working
process, he is usually trying to produce a product with more attractive
physical characteristics, such as greater strength, or else to economise
on the weight of the finished part, thus saving on material cost.

If a forging is selected, the designer and management must keep in mind
the following principles of sound manufacturing design:

1. Plan carefully all draft angles so that the forging can readily be
removed from the die and machining costs kept low.

"At
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2. Forgings should be designed so as to have aflat plane parting if
possible. Equal volumes of metal should be on either side of the par-
ting line.

3. Use generous fillets at all times.
4. Avoid abrupt changes in section thickness.

5. Avoid sections thinner than 1/8 inch.

6. Consider where it will be necessary to hold the forging for machining.
Avoid using the parting plane as a location point.

7. Allow sufficient stock on areas that are to be machined. Usually
this will vary from 1/16 to 1/8 inch, depending on the size of the
forging.

8. Design forgings so that they are supplied with indentations to spot
holes that are to be subsequently drilled.

9. Avoid the design of forgings with deep recesses and pockets. Especi-

ally avoid complex contoured deep pockets.

10. Locate identification marks on surfaces that do not require

machining. il
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Communicating for Effective
Industrial Marketing

J.M. Chopra*

If communication is not a critical element in industrial marketing, it is
nearly so, for everything an industrial marketer does or says communi-
cates something to the buyer about the product and the company behind
it. Before elaborating on the meaning and usage of the term “marketing
communication”, however, it is thought useful to distinguish it from the
word communication that finds its way into oft-repeated phrases like
“communicating for results,” ‘“‘inter-personal communication,” and so
on. Whereas the former is a dialogue between the buyer and seller of
a product, the latter covers communication between employees at the
same or different levels in an organisation.

What is marketing communication? How, if at all, does it help an
organisation that uses it? What are the elements of an effective
marketing communication system? What should an organisation do
to put one to use? These are but a few questions, answers to which
are provided in the present article which also tends to unfold the
relevance as well as importance of marketing communication in an
industrial selling organisation.

Marketing communication may be defined as a continuing dialogue
between the buyer and seller in a marketplace. Itis a two-way flow of
information regarding the product as well as its price, specifications,
distribution, delivery, guarantee, service, and factors that shape a buyer’s
awareness and buying behaviour towards the product. Another
definition of marketing communication, of particular relevance to the
management of an industrial selling organisation, is the following.
According to it, marketing communication is the process of presenting
an integrated set of “'stimulii” (information pertaining to the product) to a
target market with an intent of evoking a desired set of responses and
setting up of channels to receive, interpret and act.upon messages
from the market for purposes of modifying company messages and
identifying new communication opportunities. An organisation, here, is
conceived as both a sender and a receiver of messages. Through the

*Faculty Member, Management Development Institute, New Delhi.
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wide-ranging media available to it, like advertising, personal selling, sales
promotion, etc., it unleashes stimulii that provide prospective buyers
with information on its products in an attempt to inform or, at times,
modify their behaviour towards the products. Conversely, feedback
from the target market provides the selling organisation with informa-
tion for both directing and controlling messages, and brings to surface
changes that need to be made in the media, message and content of
communication. Little purpose will be served in devising a communication
mix and spending huge amounts of money on advertising, sales promo-
tion, etc., if the organisation does not stand to gain from it. The end-
objective of marketing communication, therefore, is to send the message
across to as many prospective customers as possible, at least cost, in an
attempt to increase its sales, profits, as well as satisfaction among
customers to desirable limits.

How does marketing communication work? To start with, it transforms
buyers from a state of unawareness or even negative reaction to one of
positive action. For example, there may be buyers who are not aware
of the company’'s products, or who, for some unknown reason, are
deliberately ignoring them. In cases such as these a selling organisa-
tion has little cheice but to approach the buyer and inform, persuade,
or convince him if need be, of the suitability of its products. Benefits
that a marketing communication programme brings to the management
of a selling organisation are :

i. it bridges information gaps existing among manufacturers, middle-
men, and customers;

ii. it coordinates promotional activities of the total marketing system
to achieve a coordinated thrust;

ili. it adjusts the system to meet customer requirements; and

iv. it adjusts the product to meet customer needs.

MEDIA FOR COMMUNICATION

Once the purpose of communicating with the target market has been
understood, the question that needs to be answered is how best a
company can communicate with prospective customers within resources

i
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available to it? The four media of communication, also referred to as
components of the communication mix, are:

i. the product and its package;
ii. the salesman;
jii. advertising and public relations; and

iv. conversation among customers about the product and the advertising.

The Product and its Package

The product is by far the mostimportant medium for communication and
this fact is being increasingly realised and acted upon by industrial
selling organisations. Without the right product for a market an organi-
sation can seldom succeed. For example, when delivery is taken of a
new car, or when a new machine is received in the tool room, everyone
gathers around to sea2 its finish, texture, design and colour. Just by
sitting there, the product speaks for itself and acts as a medium of
communication in its own right. Although packaging for an industrial
product does not have as much bearing on sales as packaging for a
consumer product, its place inthe total communication-mix cannot be
ignored, for damaged goods from an insecure, slip-shod package can
mar the image of an otherwise reputable product and the organisation
that supplied it.

The realisation of the importance of product as a medium for communi-
cation explains why some companies are successful in selling products
without spending substantial amounts on advertising. For them the
product and its design, package, and price-tag are probably the most
important methods of communication. Because of the importance
attached to the product in market communication, product design and
styling is becoming increasingly important in marketing. Due to rapid
technological advances, life-cycles of most industrial products are
becoming shorter, so much so that in certain cases a product only two
years old can be reckoned to be out-of-date. It is important, therefore,
for industrial organisations to keep abreast with technological advances
and provide their customers with the most up-to-date product.
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The Salesman

The second most important media of communication available to an
industrial selling organisation are its salesman. A buyer's requirements
are not difficult to understand. To start with, he needs the latest infor-
mation on the goods he is likely to use together with their prices. Next
he needs a salesman who can make himself available at short notices
to provide technical assistance when required. Steps that could be
effectively used by salesmen to communicate with prospective customers

are :
i. to identify the potential customer;

ii. to qualify customer potential;

iii. to identify the influential; and

iv. to gain access.

In practice, however, industrial selling is more cumbersome, for apart
from selling his company’'s products, an industrial salesman, or sales
engineer as one may prefer to call him, must play the role of a market
investigator, a puolic relations officer, and an industrial consultant, all
rolied into one. In the present competitive environmant a salesman must
also ascertain the number of potential customers in his area together
with the type and degree of competition prevalent in it, and keep
management informed about it. A salesman must also have a sound
knowledge of his product. He should know how his product works and
how it is likely to fit in with the customer’s production programme. He
should not just ‘sell’ his product but should assist the customer in
making best use of his resources and increase efficiency by using the
product.

As communication is a two-way process, a salesman must not only talk,
but listen too. He should avoid using technical jargon in an attempt to
baffle or impress the customer, for, if the customer does not understand,
the sale is lost even before it is started. A salesman should not think
of what he sells to the customer. He should think of how he can help
him make a ‘better’ buying decision. A really successful salesman is
one who helps his customer to come to a better buying decision. The
task of selling a company's products cannot, however, be left to the
salesman alone. If the increasing competition among industrial organisa-
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tions is an indication, managers too should involve themselves in this job
of persuasion and communication.

Advertising and Sales Promotion

Although not as widely used for industrial products as it is for consumer
products, the role of advertising and sales promotion in the communica-
tion process cannot be ignored. In recent years, industrial advertising
has picked up and more advertisements are finding their way into the natio-

- nal press. In addition to advertisements in the press, industrial organi-

sations today spend considerable sums of money on catalogues,
brochures, leaflets, exhibitions, conferences and seminars. industrial
films and press and public relations.

Advertising is a link between the customer and his environment, the
environment in this case being the scores of industrial selling organisa-
tions that constantly bombard the customer with high-power advertising.
But like other marketing strategy, advertising too is blessed with
strengths and weaknesses and it is wise for a company to know these
before embarking on a high-power advertising campaign. For example,
whereas advertising helps a company in increasing its sales and profits
by developing a direct bond with the customer, it cannot get repeat
business for a product or service that does not represent value for
money to the customer. Nor can it help sell a product or service
overnight. The essence of advertising, therefore, lies in its continuity.
But advertising costs can be neavy and itis here that an organisation
must bring all its decision-making into play. Therefore, before devising
an advertising or sales promotion strategy, it is essential for an organisa-
tion to earmark its target audiences. Questions that an organisation
needs to ask itself at this stage are : Wnat industries or professions
form the potential market? Which particular section of the industry is
desired to be reached? What level and job function must advertising be
aimed at? Whnat will be the cost of reaching the targeted audience? Can
we afford it? What penefits will accrue to us from advertising?

Conversation Among Customers

Customers talking amongst themselves are very often the best salesmen
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for the product. An understanding of the ways by which word-of-
mouth advertising works can make this a valuable communication tool.
Why do customers talk between themselves? The possible reasons
could be to:

i. gain attention;
ii. show connoisseurship;
iii. feel like a pioneer;
iv. have inside information from competitors;
v. suggest status;
vi. spread the gospel; :
vii. seek confirmation of own judgement/decision; and

viii. assert superiority.

Word-of-mouth advertising is different from other commonly used
methods of advertising in the sense that it is inexpensive and relates to
the experiences of those who have used the product in the past. Itis
hoped that in times to come, more and more industrial organisations
shall become aware of word-of-mouth advertising and use it as an
effective tool for communication.

Knowing that the choice of the communication mix lies between the
above media, an organisation often finds itself in a fix to decide the
~extent to which the media are to be used. The ultimate combination
or “mix" used, however, will depend on the type of product, novelty of
product, size of market, size of sales force and distribution channels.
A new product may require an equal usage of both advertising and
personal selling, with on-the-spot demonstration if possible. A product
that has been in the market over a period of time will sell by itself if
its performance has been satisfactory, although some amount of
advertising may be necessary to keep the customers informed of
changes, if any, in the product. In cases where the market is large
and widespread, advertising shall hold fort. Whatever be the situation
an organisation finds itself in, the role of communication in the success
of industrial marketing cannot be undermined. B
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Iron Ore Export :
Its Relevance for India

Gopal Kadekodi*

Introduction

Dictionaries do not define ‘natural resources’. The only way we under-
stand it is as ‘non-renewable’. The stock of resources like oil, iron,
or copper just does not grow to justify any rate of extraction. Iron
ore mining is a case in order for which the technology, market structure,
and pricing etc., raise a number of issues both for mining industrialists
and economists.

Ore is an inheritance of man; so will always be. Hence, a balance bet-
ween a resource not exhausted today and not exhausted by a future
date is necessary, This makes the study of exhaustible resource dis-
tinct as an enquiry in the opportunity cost of this wealth. Depletion of
several natural resources can bring about short run and long run shifts
in technology and taste. Depletion may not remain a major threat as long
as the economic law of factor substitution is viable. Iron ore has, with
the present knowledge of technology, only one major use, namely in
making steel. Demand for steel is likely to increase continuously at
least for replacement if not for growth via capital formation. The ore
reserves of the Indian sub-continent is estimated to be about 10 billion
tons. The present per capita consumption of steel in Indiais only 27
kg. as compared to 618 kg in USA. Hence, while planning the expans-
ion of this sector in India whether the ore reserves will meet the future
growing demand for steel to raise the per capita consumptionis an open
question.

Is the ore market a model of economists' notion of supply-demand inter-
action 2 World trade statistics indicate that ore is transacted between
buyer and seller with three distinct institutional arrangements. More
than 409, of ore is moved to the steel plants from their own captive
mines. An equal quantum is traded between countries on the basis of
long-term contracts only. The trade under long-term contracts are
also often backed up by an influx of foreign investment into the ore-
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producing countries. Finally, often trade is restricted between coun-
tries falling within certain political identities. Traditionally, about 809,
of imports of East European countries are met by the USSR, In all these
cases, it is obvious that price is notrelevant in determining the supply
and demand. Basically, the ore market is guided by the demand for
crude steel. Exports of ore from India are increasing at a rate of 5.2%
which is much more than with the domestic demand. Yet, India is only
a price taker like many ore exporting countries.

The depletion rate, the buyer dictated market structure in ore trading,
price competition without any comparative advantage and high social
cost of ore are the major issues which prompt curtailment of ore export
from India. This paper analyses international and Indian iron ore trade
scenario. The social opportunity cost of ore has been estimated from
a representative export-oriented Indian mine. It is further argued that
levy of additional royalty and cess is relevant to restrict the practice of
wastage and exploitation of this exhaustible resource. y

Market Structure : International and Indian

The iron ore market in the world is a pre-empted market because of the
substantial backward integration through financial participation. In
general, the international mineral market can be aptly described as a
bilateral oligopsony. Domestic steel plants prefer to have capiive
mines of their own to suit their time requirement and ore specifica-
tions. International steel plants like to assure themselves of iron from
other countries with long-term contracts. Both these domestic and
international demands are governed by demand conditions for the final
products like steel and steel products. The degree of uncertainty in
demand for the final products being quite high, the demand for raw
materials becomes all the more uncertain. This high uncertainty in
demand sparks off some amount of competition among ore producing
countries; however, the ore market is basically dominated by aligo-
psonic forces. This peculiar type of competition in an oligopsonic ore
market is further corrupted by the flow of finances from ore buying
countries to ore producing countries for mine development, ore dressing
and handling. transportation, and development of port facilities. Thus
financing of both investment and ore extraction has been a major factor
making ore trading only a buyers’ diction. Several developed countries

4
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like USA, West Germany and Italy have helped Liberia by way of finan-
cing and converting the mines as captive sources. Brazil also has
emerged as a major exporter of ore through the influx of foreign capital.
Some of the recent mine developments in India like the Kudremukh ore
are heavily financed by ore buying countries. Even for a developed
country like Canada, the growth of the sector is entirely due to US
ownership of the mines.

The other major characteristic of this market is long-term contracting.
Most countries like Japan and USA have gone in for both heavy capital
investment in ore producing countries and for long-term trade deals
ranging from 5 to 15 years of duration. Japan, for example, has entered
into long-term contracts of over 900 million tons of ore with various ore
producing countries. Many of these contracts go up to 1990. The
quantity already covered by such existing contracts in 1980, 1985 and
1990 are 89, 50 and 10 million tons respectively.

It is estimated that in 1960's about 409, of world ore transaction took
place directly between steel companies and captive mines, another 19%,
was transacted under long-term contracts upto 20 years, only about
419, of sale operated under free market or short-term contracts. These
trade patterns during 1968 changed to 30%,, 36% and 349, respectively
[1, 107-108]. Today, about 60% of Japanese imports from Australia
and Brazil is under long-term contract. Traditionally more than 759,
of imports by East European countries is from USSR. Table | shows
the trading pattern between ore producing and buying countries in 1973.

One can identify several factors for such a contractual market structure
in ore trading. Firstly, the ore buyer would like to ensure guaranteed
supply of certain chosen ore type and grade. Secondly, except for
USSR, Canada, Sweden and Australia, most other export oriented ore
producing countries lack both finance and technical know-how regard-
ing mine development, ore preparation, transportation and port facilities.
The capital outlay required in all these activities are enormous. The
total capital cost of most of the Indian fully-mechanised mines range
from Rs 40 to 80 million per million tonne per annum of installed capac-
ity, with an average of about Rs 73.5 million. The investment cost of a
o million tonne capacity pellet plant is around Rs 700 million. Thus,
the mine developments for export purposes in several developing coun-
tries are taking place with financial and risk pooling from the buyers.
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Thirdly, the political structures in ore buying and producing countries
have put further restraint on free trade. For example, 36 out of 46
million tonnes of ore imported by East European countries come from
USSR. Finally, the geographical considerations also make trading
decisions bilateral and contractual. Japan, for example, finds it cheaper
to import from Australia as the transportation costs are lower. Simil-
arly, being closest, almost all the ore produced in Venezuela is exported
to USA only.

The Indian ore production is backed up by a mix of both domestic and
foreign demand. Over the years tne export demand has been increasing
manifold as compared to domestic demand. There were about 392 iron
ora mines in operation during 1975 of which 18 were captive mines of the
domaestic steel milis. All the captive mines are large in size. The share
of production of captive mines was 34% in 1975. Thus about 4.69, of
mines controlled by the domestic steel plants produced about one-third
share of total ore. Since most of the steel manufacturing in India is by
the public sector undertakings (about 849%), majority of the captive
mines are also publicly owned. The public sector ewns, in all, 10.4%,
of mines, of which 3.8% are captive mines of domestic steel plants.
However, these small number of captive public sector mines produce
279% of total ore in India. Table 2 highlights some of these market
characteristics. The public sector non-captive mines are producing
about 16% of ore. Most of these again, cater to the requirements of
domestic steel plants. Noticeably, a large number of non-capitve
mines (about 90 ;) are operated by the private sector, their total produc-
tion being about 509, of total ore production. These private non-captive
mines are mostly export oriented.

Table 2 : Mine Ownership Distribution : 1975

Type of Mines No. of Mines Production %o Of % of
M.T. Mines Production
Captive 18 14.04 4.59 33.90
Non-Captive 374 27.37 95.41 66.10
Public Sector 41 17.56 10.45 42.43
Captive 15 11.07 3.83 26.73
Non-Captive . 26 6.50 6.63 15.70
Private Sector 351 23.84 . 89.54 57.57
Captive 3 2.97 0.77 T.17
Non-Captive 348 20.87 88.78 50.40
~ Total 302 414 100.00 100.00

Source : Indian Bureau of Mines, Mineral Statistics of India. April, 1976
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India exports about "80% of ore produced, to Japan and European
countries. Recent trends also indicate good prospects of Indian export
to some of the Middle East countries. Almost all the ore going to
Japan and Rumania are under long-term contracts of various durations,
The international financial participation in mine development, pelletisa-
tion, ore transportation, and port development is quite common between
ore-buying and - ore-producing countries. However, such financial
participation in India is only nominal. Most of the exports from India,
however, are based on long-term contracts. India’s sale contracts
with Japan for 1974 totalled about 22 million tons. The entire pellst
export from India is contracted upto 1988. The only major contract
with foreign financial assistance is with Iran for an annual shipment of
6 million tonnes of concentrated ore. However, the finance is in the
form of loan rather than foreign investment. Characteristicaiiy enough,
about 15 private mining companies in Goa operate about 158 mines in
the size ranges of 0.02—2 million tonnes. This entire Goan ore is
exported mainly to Japan. These mining companies enter into trade
deals of 5-10 years. There is an element of competition among them,
which has kept the price of Goan ore much below as compared to other
exported Indian ore and fairly constant over the last one decade.!

Indian Export of Iron Ore

Recently, development literature has been focussing, among other
things, greatly on the relevance of exploitation of exhaustible resources
specifically for exporting. Some of the pertinent questions are : (a) Is
it worthwhile exporting ore? (b) Are the less developed countries being
exploited? (c) Is cartelisation possible among ore producing poor
countries ? The first is a problem of pricing exported ore, while the
second raises an issue of depletion and opportunity cost of extraction.
The third is a policy question for the mining sector.

It seems that miners in India are looking for greater avenues to export
ore in some form or other. The completion of second pellet plant in Goa
to export pellets to Japan, the construction of a pellet plant at Donimalai
to export pellets are only indications of interests in maintaining export
of ore in some form or other. From the demand side, it is estimated

1. See Table 4 for the prices of different ores.
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that world export demands in 1980, 85, and 1990 are expected to be
565, 675 and 794 million tons whereas the probable supplies from
countries other than India are estimated to be 515, 600 and 710 million
tons.2 Thus, India has a fair chance of improving her exports during
the next one or two decades. With such a prospective scope for expor-
ting, the pricing of ore, opportunity cost, and terms of trade will remain
important issues.

The performance of iron ore sector can be measured by three major
yardsticks namely, (a) its contribution to domestic production, (b) its
contribution to employment, and (c) export earnings. Of the three, the
last factor has been contributing substantially both towards employment
and foreign exchange earnings. Indian production of iron oreis
basically nurtured by the trend in export. During the last one decade
(1966-76) exports of ore have increased from 517, of production to
well above 62%. Presently, Indian exports are of the order of 20 to 25
million tonnes of ore per year.

Among the principal producers of iron ore in the world, the industry
in most of the countries except for USSR, USA and France is
banking mainly upon exporting ore. India is one among the first eight
countries in the world producing iron ore with a share of about 5Y,.
In terms of exports, Indian share in the world market has been around
5 to 6%. In Table 1 a comparative picture of world production and
export of ore is summarised. Noticeably countries like Australia, Brazil
and Sweden are producing mainly for exporting whereas countries like
India, Canada and USSR are using ore both for domestic eonsumption
and exporting. However, India’s share of export out of production has
been sharply increasing during 70's.

Internationally, India is facing keen competition from a number of coun-
tries for her export of ore. The principal buyer of Indian ore has been
Japan, the share of which constitutes more than 75% of Indian export.
Rumania buys about 10% of our export, the rest being shared by over
a dozen countries. Witn the completion of Kudremukh project, India
will start exporting ore to Iran to a tune of 6 million tonnes of concent-
rates. In addition to this lranian deal, prospects of Iraq and Saudi
Arabia buying from India in the near future are bright. Table 3 shows

2. These estimates are made by Mineral and Metal Trading Corporation of India.
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the trend in Indian export from 1971 to 1976. It is important to note the
fact that over the years the competition in international export market is
increasing considerably. For example. countri:s like USSR, Australia
and Brazii continue to export and their share has been increasing.

Indian export to Japan, even though significant (from India's point of
view) is quite small as compared to the total imports of yapan from
the rest of the world. On an average Japan imports about 199, of her
requirement from Brazil, 489, from Australia and about 129, from
Canada, Peru and Chile® Hence India and many other countries are
neck to neck in exporting ore.

Apart from this trade competition, the price competition is also quite
disturbing. The freight cost from India to Japan is about 429%, of
Japanese CIF price, whereas the same with Australia is only 20%. The
high freight cost is due to not taking advantage of the economies
of scale in shipping. In the past (i-e. during 1973-76) the average sizes
of ore carriers serviced at various indian ports varied between 30,000 to
35,000 DWT. The sizes handled by certain major international ore
loading ports are above 100 thousand DWT. The average size of an
ore carrier in the world was about 80,000 DWT in 1974. However,
witn the development of mechanised berths at Visakhapatnam and
Marmugao ports and outer harbour facility at Madras port, larger ships
are expected to handle the ore shipment, reducing the average freight
cost.

Apart from the effect of ocean freight cost, our own FOB cost is also
increasing during the last 5-6 years due to increase in inland trans-
port cost and port handling charges. The FOB price of lumpy iron ore
at Madras was Rs. 89.54/T in 1973 which rose to Rs. 124/T in 1974.
Only the FOB price of Goan ore is fairly constant. Table 4 presents
a comparative picture of ore prices at different ports and pit heads.
Finally, our pit head costs are higher than our near competing countries
like Brazil, Chile, Peru, Canada and Australia.

The prevalence of international competition makes Indian position in
price bargaining quite weak. The major determinants of Indian exports

3. From the latest statistics of Japanese imports of ore published in Iron Ore Manual, The Tex
Report Co., Japan 1977, pp. 35.
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Table 3 : Major Buyers of Indian Ore
(in million tonnes)
Importing
Country 1971-72 1972-73 1973 1974-75 1975-76
S Japan 16.35 18.10 19.11 16.12 17.18
(15 03) (15.39) (14.10) (11.81) (13.18)
Rumania 1.04 1.32 NA 2.14 2.03
Czechoslovakia NA 0.81 NA 0.52 0.40
Poland 0.36 0.41 NA 0.45 0.58
Bulgaria NA 0.15 NA 0.31 0.12
Hungary NA 0.08 NA 0.14 0.13
Yugoslavia 0.20 — 0.03 - —
S Belgium : 0.23 0.19 0.18 0.17 . 0.04
s
Netherlands NA = NA 0.72 0.40
West Germany NA — 0.01 0.21 0.16
S. Korea — - 0.24 0.61 0.61
Others NA 0.33 NA 0.90 0.86
Total Indian Export 19.29 21.39 21.29 22.29 22.51

Source: (i) Indian Iron Ore Indusitry. Its Market by Economics and Marketing Services of
NDMC, January, 1977.

(ii)  Year Book of International Trade Stalistics of UN, 1975.

Note: (i) Numbers in parentheses are % share of Indian Ore in Japan's tetal import.
Source : [ron Ore Manual, Tex Report Co. Japan, 1977.

(i) NA means not avallable.
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Table 4 : Some Recent Trends In Pithead (FOR)
and FOB Costs of Iron Ore
(Rs.[T)
Grade Quality Mine Region 1973 1974
FOR Prices
Lump 63-65% Fe Gua (Bihar) 19.30 19.00
& 61-63% Fe Gua (Bihar) 17.30 17.00
= 65-67% Fe Kirindul (M.P.) 13.67 NA
3 65-67% Fe Hospet (Karnataka) 20.00 22.50
: 659% Fe " Balsankheri (Karnataka) 17.00 21.00
5 65-67% Fe Toranagalla (Karnataka) 21.75 25,75
2 629% Fe A Sauvordom (Goa) 21.75 32.50
3 60-62% Fe Bolani (Orissa) 20.36 26.26
B 65-67% Fe Banaspani (Orissa) 19.00 20,00
FOB Prices
= 629% Fe ; Marmugao 57.88 57.88
= 58% Fe Marmugao 44,77 44.77
- 679 Fe Madras 89.54 124.44
7 65% Fe Madras 80.82 91.28
Vizag 86.15 88.90
& 63-65% Fe Kakinada 70.00 103.54
Fines 60-63% Fe Marmugao 38.95 38.95
Pellets 80-63% Fe Marmugao 91.29 143.34

Source : Index of Mineral Prices in [ndia, Indian Bureau of Mines, 1975, pp. 55-56.

: NA=not available.
FOR=Free on rail.
FOB=Free on board.

Note

T
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are essentially, the level of crude steel production of Indian ore buyers
and quantity of ore exported from the rest of the world. The crude
non-electrical steel production of Japan has been growing during the last
one decade at a rate of 15.5 percent per annum. But Japan has to
rely on foreign countries both for her export of steel products and
imports of ore and coking coal. Thus, Indian dependency on Japanese
imports of ore for the development of this sector is not justified both in
terms of quantity of exports and price. An econometric model of Indian
export of ore indicates that price bargaining has not been a significant
factor in explaining ore export." Demand for Indian ore is basically
determined by the level of crude steel production and competitor’s
supply of ore.

It is anticipated that with the shift in export deals with Iran and several
middle east countries. the crude non-electrical steel production of Indian
ore buyers will increase at a rate of 3.29, during 1976 to 1980, 2.99%,
during 1980-85 and 2.59, then onwards. Hence, it is estimated that
Indian export of ore can continue to increase, reaching about 73 milllon
tonnes per annum by the end of this century. These trends of export
and domestic demand (which is expected to grow to about 50 million
tonnes per year by the year 2000) raises several issues in planning for
this sector. The first question is whether this rate of depletion is
sustainable for a country like India. Secondly, what is the opportunity
cost of ore, which needs to be considered .in planning for this sector’s
growth.

Depletion and Shadow Pricing of Ore

Natural resources are regarded as heritage of the man. The present
rate ot consumption of such resources, in all fairness, has been possi-
ble only because past generations have foregone the use of them either
due to lack of demand or iack of technologies. Demand for natural
resources is normally interpreted in terms of its ‘use value’. The use
value of such resources depends entirely on the technology with which
they can be converted into useful goods. Nonetheless, it is never easy

4 A simultaneous equation model of export demand and supply is set up with Japanese CIF
price, cost of extraction, export of ore from the rest of the world to countries importing ore
trom India. and production of non-electrical crude steel as explanatory factors. The CIF
price is found to be insignificant as much as the cost of extraction.
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to identify the use value of a resource having alternative opportunities.
Some of the opportunities are postponable, whereas others are not.
Use of water for hydel power generation is perhaps postponable but
not from its drinking use. Likewise most of the exhaustible or renew-
able resources have such inter-temporal allocative values. Demand
for some of the natural resources are ‘man-made’, assuming that suffic-
ient knowledge exists about the opportunity cost between present use
and future use. Any such opportunily cost estimate can be based
only on the stock of knowledge about existing and feasible technolcgies.
Hence, often miners claim that there is never a shortage of resource
but there are shortages of technologies. They also argue that the
issue of exhaustibility is only man-made.

The price in the sense of opportunity cost reflects a balance between
all the opportunities foregone by the past generations and the opportuni-
ties to forego by the future generation, in case the ore is extracted today.
Then, can the present market price stand for such an equilibrium? Econo-
mists argue that the price is only equilibrium between present demand
and present supply. Both these depend upon the available stock of
knowledge regarding extraction technology and use technology. Ironi-
cally enough, the social value of an exhaustible resource has to depend
not upon any stock of technology at any point of time but onthe
spectrum of technologies over time regarding both extraction
and use of the resource. Thus the social value of a resource be
determined by the envelopes of demand structures and extraction cost
structures over the life of the resource.

A number of economists argue that price of an exhaustible resource be
based on both the extraction cost and its market value. The divergence
between the social value and social extraction cost calls for a correc-
tion while pricing ore. Charging a rental value for exhausting the
resource too sooner than socially justifiable is logical to dissuade
exploitation beyond inter-generational equity and property rights. Such
a rental can be collected in the form of royalty or cess. Solow and
Wan [3, 365] call this rental as a ‘degradation’ cost, as the usual mining
practice is to extract the best ore first, leaving the inferior ore to future
generations. The extraction costis likely to rise over time as mining
becomes risky with increasing depth of the ore body and increasing
operating costs. There is also the possibility of ore quality becoming
inferior. Iniron ore mining, for example, drilling costs increase with

——
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larger and deeper ore bench; and ssonar a crest of blue dust is reached
having a low percent of ferrous as compared to lumpy ore. With the
costs rising over time, it is likely that the gap between the social value
of ore and cost of extraction will decline. This makes the rental adjust-
ment less warranted after some duration of extraction. The rental
value on exhaustible resources is relevant only in the initial
phases of ore extraction when the divergence between Its social

value (or social marginal productivity) and social cost of extraction is
quite high.®

The total iron ore reserves in the Indian sub-continent is estimated to
be about 10 billion tonnes, of which about 53% is measured, the rest
being indicated or inferred. The Haematite ore is about 809, of total
reserve with more than 55% Fe. Almost all of the Magnetite ore is of
low grade. The present rate of extraction is about 45 million tonnes
per year, mainly ot Haematite type. At the present rate of extraction,
the reserves may last for about 200 years. However, Indian ore produc-
tion has been growing in the 70's at an annual rate of 4.5%.5 At this
rate of growth the ore can last for about 120 years. India has perhaps
the fifth largest ore reserves in the world., Considering the total
reserve and the present rate of extraction, it is fairly safe to presume
that depletion is not a major threat for another century. In fact, the
growth of iron ore industry began only from the mid 60’s. Much of
this growth is due to sudden spurtin export of ore. The increasing
export demand together with higher export price, still remain the prime
motives for the expansion of this sector.

In this early phase of expansion of this sector, what are the social costs
and returns of extraction? Hypothetically, it is expected that there
would be divergences between these two, calling for a correction by way
of imposing a rental or royalty value. OQur estimates of social cost and
social value (equivalent to social marginal productivity) at the pit head
for a represeniative export-oriented mine in India are Rs 41.11/T and
61.44/ T respectively.

5. Fora theoretiéal description of the model see Heal [2].

6. The Fifth and Sixth Five-Year Plans have set the target implying an output growth of
about 9.4%.
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Table5: Costs and Returns per Tonne of Ore
In Market Price In Accounting Price
(Rs./T) (Rs./T)
1. Export value of ore per tonne at 35.0600 61.4400
pit head
2, Present vaiue cost of ore per 86.9753 41.1052
tonne at pit head
3. Ratio 0.9482 1.4947

Note: See Appendix for details

These divergences in accounting prices, being to the extent of 509, is
an indication of incentives for higher rate of extraction. Such a gap
might persist for several decades before the social marginal extraction
costs rise upto the social value of ore. From the point of view of long
term planning of this extractive industry, the need for correcting the
costs by charging a rental or royalty upto 509, of pithead cost seems
necessary for 2-3 decades.” Such a charge would ensure inter-temporal
balance in ore utilitsation. Even the present value market cost of ore is
higher than the pit head market return from exporting ore. Thus, on

financial terms, export of ore seems uneconomical at the present
situation.

In brief, even though the social value of ore seems to be much higher
than the social cost, the financial return from exporting ore does not
seem to be a reasonable terms of trade if India has to continue with
exporting ore. Secondly, Indian share of exports in the world market
being what it is (about 59,), the price bargaining does not seem to be
effective. Thirdly, with the recession in the world steel demand, ore
exporting countries will be facing largest economic setback and uncer-
tainty in trade. Hence, planning for expansion ef this sector purely

7. This is so because while arriving at the costs, the discounting has been done for 21 years
assuming the life of the mine to be of that order.
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for exporting ore will be both uneconomical, risky and unjustifiable on
the basis of lnter-ganeratior\al equity. Finally, even for utilising the
resource to meet the domestic demand, charging a royalty or cess
substantially higher than the present rates seems to be necessary as an
efficient pricing policy:?
* Appendix
Estimation of costs and returns : Donimalai Mine in India
The mine is proposed to export the entire ore (both lumps and fines).
The financial costs of investment and ore extraction along with esti-
mated social costs are shown below :
Financial cost Social Cost Ore Production
Year (Rs. million) (Rs. million) (million tennes)
1978-74 137.2 177.19 0
74-T5 48.0 61.98 0
: 75-16 48.1 62.11 0
< 76-71 103.0 132.99 0
17-18 79.1 56.10 0
78-79 28.58 27.86 2.0 il
79-80 42.817 41.79 3.0
80-81 51.44 49.39 3.6
94-95 T s 939 e g T
- . The social cost is pased on (a) accounting price of unskilled labour
of aceounting price of labour to market wage rate)

(1.25 is the premium), (c) accoun-
t rate of 12%, the present
e ratio of total discounted

The estimated social and

(0.66 is the ratio
(b)accounting price of foreign exchange
\ ting price of savings. At a social discoun
™ value cost of ore is estimated by taking th
costs and total discounted ore production.
2/T on ore containing more than 62% of Fe and

royalty rates in India are Rs.
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7 d

e their growth on healthy lines and bring to them in due

areas, encourag
facilities that go with modern living.

course all those

The basic problem before the country at the moment is how to expand
employment opportunities, sO that inflow of youth to the employment
market can be tackled. For this, there is a need for adopting a new
look to the village industries. For balanced economic development it
would be necessary to create the maximum productive employment
opportunities for rural people in their o i For integra- ->
ted rural development on i Y
priorities, having some absolute constraints for systematic scientific
and integrated use of natural resources to engage people in the area in
a meaningful production. The goal programming approach is an
appropriate, powerful and flexible technique for decision analysis for
modern decision-maker who is burdened with achieving multiple conflic-

ting objectives under complex environmental constraints.

GOAL PROGRAMMING

Goal programming is a linear mathematical technique in which the
optimum attainment of goals is achieved in the given environment.
The decision environment determines the basic components of the model,
namely, choice variables, constraints and objective functions. The

problem consists of devia-

objective function of the goal programming
tional variables with pre-emptive priority factors Pj's for ordinal ranking

and W's for weighting at same priority level.

Let C be a 2m component row vector whose elements are products

of P, and W such that

C= (W1P1n w2P2 v w2m Pﬁm) |
, 2m) are pre-emptive priority factors with the highest
W's (i=1 ..., 2m) are real numbers.

i
e

where P, (i=12, ...
pre-emptive factor being P,
Suppose d be a om component column vector whose elements are d™''s
and d*''s such that '
= ;df ,df ...rdm

d=dy, dz , -+ s
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Then the Goal Programming Problem involving multiple-conflicting goals
can be formulated as

Min. Cd
sr. Ax+Rd—b
x, d<<0

where A and R are m X n and m X 2n matrices respectively.

RURAL DEVELOPMENT : GOAL PROGRAMMING APPROACH

The optimum cash subsidy and fund allocation for industrial units
coming in the rural or babkward areas in addition to providing incentive
for setting up industries in rural areas, should serve the purpose of
maximum employment of skilled and unskilied persons in the regions,
maximum utilisation of raw material locally produced, power availability,
less pollution, etc.

The amount of capital to industrial unit should be linked with top
priority to the employment generated, instead of capital emplyed.
Thus the main objective should be mass production by the masses for
the masses.

Nomenclature

Nomenclature used in the mathematical model is as follows :

m = number of types of industries in given area for industrialisation,
x, = number of units of industry type |.

a,, = investment needed for one unit of j'" industry.

a,; — number of skilled persons required per unit of | industry,

ad — number of unskilled persons required per unit of j** industry.

a’l = average quantity required per unit of ji'" industry to locally produce

r'" raw material.
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=
a,; = average quantity required per unit of j* industry, rth raw material
not produced locally.
¢, = cost/unit for locally produced r*" raw material required for j
industry.
Cro, = Cost/unit for not produced locally r'" raw material requited for
i" industry.
g« = quantity of k™ product per unit of /" industry. -
vy = Rs/unit, value of k'™ product in a given region.
Dy = demand of k™ product for a given region.
a, = air pollution per unit of j" industry.
W, = water pollution per unit of j'" industry.
P, = units of power required per unit of j* industry.
I, - = percentage of _Iocal investment by the owner or the society
required per unit of j!" industry.
t; = cost/unit transportation cost of raw material not produced
locally per unit of j'" industry.
a; = social cost for medical, education etc. per unit of j"™ industry, ~
A = Total fixed cost involved. .
F = Total investment available.
S = number of skilled persons available.
U = number of unskilled persons to be employed.
R, = local raw material available.
R,, = raw material not available locally.
D, = Demand for k' product
A = Air pollution limit. - >
W = Water pollution limit.
R = Minimum limit of rate of return.
P = Maximum limit of power available.
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L = Local Investment available for industrialisation.
Sc = Social cost for medical, education etc.

n = maximum number of years pay back period.

Mathematical Formulation
Constraints for the Model
1. Total Investment (F) : The sum of investment required by'all the

industries in a given region should be less than or equal to the total
availability of the investment, i.e.,

T3

agx <F
1

2. Skilled P.ersons : The sum of the number of skilled persons for all
the industries in a given region should be less than or equal to the
total availability of skilled person(s),i.e.,

m .
= azjx‘<s
j=1

3. Unskilled Persons: The sum of number of industries times the
unskilled persons required for each type of industry must be greater
than or .equal to the minimum limit fixed for employment of unskilled
persons, i.e.,

m
j=1

4. Local Raw Material: The sum of number of industries times the
local raw material required for the type of each industry must be greater
than or equal to the same minimum limit fixed for utilisation or local rth
raw material, i.e.,

3

1arix] >R,

_—
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5. Payback Period: A maximum number of years payback period assigned

must be greater than or equal to the number of industries time the fund
required for each type of industry divided by the total sales value minus
the total raw material cost minus the transportation cost for the raw
material not available in region and substract fixed cost also, i.e.,

m
Za

ay X
j=1

m
z qjk Vi X; —Z'E a ¢ Gy x—a‘?E 30, x,—ZiZ‘ a,,; t x—A

Lk 0j=1
Similarly other mathematical constraints can be given as follows:

6. Locally Not Produced Raw Material :

m

z 1aro.i xl< Rro

7. Market Demand :

1\13

,k x; 2D, , k for different product.

8. Air Pollution :

3

a ;<A

i
1

¥

9. Water Pollution :

IT\
WJ x<W
i=1

10. Rate of Return :

rx>R

RLE
-
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11. Bottleneck in Power Supply :

m
Z 1pl <P

L

12. Local Fund for Industrialisation :

m
Z x>L
=1

13. Social Cost for Medical, Education etc. :

m
Z 8 x2S,
j=1

Objective Functions

The objective function is to minimise deviations, either negative and
positive from set goals with certain ‘“preemptive” priority factors
assigned by the planner for employment and industrialisation in rural
area in accordance with the policies, existing conditions and their
judgements.

NUMERICAL EXAMPLE

Here, programme of rural development takes several aspects into con-
sideration such as (i) maximum employment generation (ii) maximum
utilisation of locally-available resources (iii) minimum power consumption
and (iv) fixed rate of return on investments.

In order to explain the model more specifically and to keep the model
dimensions within reasonable bound, two types of capital investment
projects were selected for a particular region. The two types of projects
are cotton-based and sugarcane-based industries. Again, for simpli-
city of the model, the four types of cotton-based industries to produce
four different rangas of products and three types of sugarcane-based
industries to produce three products are selected for the model. Data
for the case is shown in Exhibit 1.
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Exhibit—1
Summary of Rural Economic Development Goal Programming Model Data
: [
S3/. Activities COTTON BASED PROJECTS |SUGARCANE-BASED PROJECTS
Ne. Range 1 Range 2 Range 3 Range 4IJ Range 1 Range 2 Range$
1. Capital Rs/- 1000 700 650 400 2000 1200 700
2.  Skilled persons 4 3 3 1 5 3 2
8. Unskilled persons 8 10 g 5 10 5 4
4, Pollution PPM 40 120 120 140 130 70 70
5. Power KWH 6 5.5 4 g 8 6 4
6. Return Rs/- 80 63 58.5 40 240 108 100
7. Social Cost Rs./- 20 15 12 10 30 20 10
8. Required units/
Cotton industry
(Raw material
Locally avallable)
9. Required units/ 5 5 5 3 — — -

Cotton Industry i
(Raw material :
locally not available).|
10. Required units/ i 2.5 3.5 11 — — s %
Sugarcane o |
Industry [
(Raw material ‘
locally available)

11. Required units/ — e =2 E 4 35 3
Sugarcane Industry |
(Raw material locally
not available). - oL =5 = 1.5 0.7 0.1

Constraints Involved

The following are the constraints selected for the model:
(i) capital available for rural economic development and employment,

(ii) maximum numbers of trained or skilled persons are available for a
particular region,

(iii) pollution tolerance limit PPM,
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(iv) return on capital,
(v) local capital ratio,
(vi) utilisation of local raw material, and

(vii) demand for different products.

Priority Structure for Goals

In this example, five different priority structure cases have been consi-
dered to see the effectiveness of goal programming. The priority
structure for cases A,B,C,D,E are given in Exhibit 2.

Exhibit 2

Prierity Structurers

SI. Cases
No. Goals A B C D E

1. To avoid any additional power
units for the projects | I 1"

2. Total return on capital I m
3. Utilization of local raw materlal 1 1 11!
4. Generate local unskilled employment v | 1 1 1l
5. Production on cotton product 4 and Sugar Cane oo

preduct 7
6. Capital |

GOAL PROGRAMMING IN ACTION

Priority Structure Case A

As shown in the Exhibit 2 in priority structure A, the top priority is given
to avoid any additional usage of power for the projects because of
limited availability for the rural area. In the model, the maximum freely
available power units are 300 The second priority is return on capital
investment for the projects, the total minimum return fixed as
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Rs. 6000. The third priority goal is considered as the maximum utilisa-
tion of locally-available raw material for the different industries and in
the model the locally-available raw materials for each type of industries
(cotton/sugarcane) are 100 units as shown in Exhibit 3. The last
priority goal is considered for employment generation for unskilled per-
sons with maximum available skilled persons for the region.

The action of goal programming shows that with the maximum available
150 skilled persons for the projects and with other constraints, the
only unskilled employment generation will be 375.5: power utilised 262
units, return gained on the capital Rs. 5487 and 94.349%, (cotton) 97.149,
(sugarcane) local raw material used. The model suggested 51.09
total number of industries for the given priority structure. The
distribution of industries for different raw material base is also given
in Exhibit 3. The capital invested is only 66.829, of the available finance.

Priority Structure Case B

The top priority is given to unskilled labour, the second priority is given
to usage of power and the third priority is total return on investment.
In this structure cotton product 4 and sugarcane product 3 are consi-
dered the products for the use of general masses for which demand
should be met. Local demand of these products is fixed as a minimum
level with the constraints, in the model cotton product 4 (Janata cloth)
minimum 40 units and sugarcane product 3 (Janata sugar product)
minimum 20 units.

The optimum results under above priority structure and absolute con-
straints are given in Exhibit 3. In this structure the capital required
increased to 71.99,, the employment generation for unskilled persons
with maximum available 150 skilled persons was increased to 336,
pollution was increased to its maximum tolerance limit to 6000 PPM,
power required for the projects is also gone up to 277 units, and there
is no cosiderable change in return on investment, but the absolute
restriction on cotton product 4 and sugarcane product 3 are fulfilled
with production of 43.4 and 85 units respectively.

The total number of industries also increased to 61.57. The industries
are 4 times more for the sugarcane product 3.
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Priority Structure Case C

In this structure the top priority goal is given to the unskilled employment
generation, second priority to the use of power units available to the
projects and the last priority to demands of cotton product 4, i.e., Janata
quality cloth, essential commodity to live in rural area and sugarcane
product 3 i.e., the Janata sugar product. The number of skilled persons
available increased to 200.

The optimum results show that the capital required 759, of the total
available capital, the skilled persons required only 164.3 against availa-
ble 200 persons. the generation of employment of unskilled persons
increased to 360.2, the pollution is at its maximum limit, power consump-
tion is also at its maximum 300 unit limit, return increased to about
Rs. 100 and the cotton product 4 produced only 39.75 units and sugar
cane product 3 produced 92 units, with 619 and 158.3%, of locally
available raw material of cotton and sugarcane respectively.

The total number of industries is increased to 65.67. The distribution
of industries is given in Exhibit 3 in structure C.

Priority Structure Case D

In this structure, the top priority is given to the unskilled employment
generation for the rural area, and the second priority is given to utilisa-
tion of locally-produced raw materials. Further, in this structure the
pollution tolerance limit is increased to 6500 PPM and power available
also increased to maximum of 400 units.

The optimum goal programming result increases the total capital re-
quired to 91.69%, of total capital, the complete utilisation of skilled per-
sons aveilable for the projects, the unskilled employment jumps to 397,
but the pollution is on the maximum limit and power required 382.5 units,
the return on capital increases to Rs. 6211, and the utilisation by
maximum number of units of locally-available raw materials. The total
number of industries increases to 83.86.

Priority Structure Case E

In this structure the planner may not want to play with the healthy
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atmosphere of rural region. So there is no increase in pollution beyond
6000 PPM and the power is available freely up to any number of units for
rural development. The top priority is given to capital available, second
priority given to unskilled employment generation and the last priority is
to locally-available raw materials.

The optimum results are capital utilisation 90.1% of total capital
available, maximum utilisation of skilled persons available. The unskilled
employment generated is only 392.5, pollution limit is maximum, the
power units required only 375 and return has no significant change from
the case D.

The number of industries is 79.2 and the distribution of industries is
given in Exhibit 3.

CONCLUDING COMMENTS

The application of goal programming technique to the rural economic
development and employment potential demonstrate how best one
can plan to have maximum unskilled employment under the bottleneck of
power supply, skilled persons available for the project, create minimum
environmental disturbances with limited capital available, desited return
on the capital and satisfying Janata demand of products for the region.
Further, the model can be extended to various other goals as described
by the planner, subject to circumstances. It appears that the rural
development planning with multiple conflicting goals can be applied
very effectively because there are small number of human factors involved
in the decision analysis. The greatest asset of the goal programming
model is its great flexibility, which enables it to handle variations of the
constraints and goals without difficulty. Further, one must take care to
ensure that the model is used as a tool only. If properly employed, this
particular version of goal programming technique can significantly offer
solution to the rural economic problems. O
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HEALTH AND FAMILY

Drinking has ruined Alcohol enslaves.
more families than any Then it eats into your
other action of man. vitals. It corrodes the
liver, weakens the
heart, poisons the
blood.

Anyone who takes
liquor for fun or for
company’s sake is

walking into a trap.

get rid of the
drinking habit
before you
become a
slave to it
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Variance Analysis in Banks

P. Chattopadhyay*

Variance Analysis : Nature

Accounting for performance variance in banks is an essential part of
their exercises in budgetary control underlining budget preparation,
targetry, accumulation of information on actuals and sifting the grain
from the chaff, orientation of the accounting system towards fulfilling
budget targets and norms of oparations and exercise of control through
analysis and assessment of variances with reference to circumstances
and corrective action by way of either removal of snags or revision of
targets. This paper makes an attempt to assess the character and size
of variances of one zonal office of a bank in a given budget period,
embracing its entire gamut of operations and to emphasise the factors
that should figure for a close examination. In the light of the facts
presented, a checklist is given for consideration of application. Several
nationalised banks have adopted the performance budgeting system
integrating physical, financial and qualitative aspects of performance.

Significance

This has indeed underlined a new significance of variance accounting
and control, particularly for ensuring that budget targets are not only
fixed scientifically, but also taken seriously by all those concerned at
different levels of operations. The chart that follows is illustrative
of typicalities of budgeting and variance accounting, on the basis of
tracking down factors that cause variations from targets. The interface
between physical and qualitative aspects and between these two and
the financial aspects is underlined in this context with particular
emphasis on the measurement problem. Considering the typical features
of banking functions and the diffused nature of their operations, variance
analysis demands a lot more attention than given hitherto. The reasons,
therefore, are several, some of which are commonplace while some
others are not.

*Director, Institute of Cost and Works Accountants of India, Calcutta.

“PRODUCTIVITY", April-June 1979, Vol. XX, No. 1




Productivity, April-dune 1979

78

T 73 £
Bununosay asuejiep pue Bupebpng Bujmoys Jeys
Junowy equny
to_nxm_ poduw slajsuei] JayiQ _ I
| | |
_ a1 | e I
| m_uE_ucoaxm_ JequinN  einjipuadx3y os|jiedxy JequinN i |
__ : | | | | suB|oUYD8)
_ _ __ E:a::o i ‘sjun
-l syiodx e
| _E_. 2 n _E_m leu0 mhmu_z._u kg i | i i E_m
!
ebueyoxy  -eyospy Aiuno) | | n
e | | slo)deg siojoeg
I slayio fjiond-uop Ayopd ain}ipuad
“ m_om: mwu.:.__ow l | | enueAey -x3 Jequnpy
_ I _ _
| _ I _
I eimip | [ einup _ ! _ _ I _ | ueqin |
-_:onxm ewoou| | -usdx3  enueney “_._:_oou,q ._on___Sz -J:ouu,‘ lequinN  |einy |weg ueqin
| | | 100 Vg AR X LY | I _ |
| [ | | |
aBueyox3 einypuedx3 [ _ ! uoisuedx3y
:o__Eon_ pue ._w:_._o..&m ,_w_so_n:as_ mmu:_u>u< sjisodeq youe.g
L 7515 b A P o8 e AR L Al L M I
i Bl il A
SAONVIMVA




Chattopadhyay : Variance Analysis in Banks
79

Controllability

Variance analysis sharpens the budget targets by way of feedback. It
helps assessment of whether budgets were unduly optimistic or pessi-
mistic in the context of the resources deployed. It assists management
in setting the ongoing budget targets for the year higher or lower in
consonance with the experience gained during a shorter span of the
budget, acting as a form of monitoring for enhancing the predictability
of performance. Viewed as a chain, budgeting implies preparation and
adoption of a detailed operating plan, comparison of the actuals with
those set forth in the plan and analysis and evaluation of deviations
from the plan. Any one of these aspects is capable of setting the
whole process at naught, making budgets a fruitless, costly exercise.
Consistent over-realisation or under-realisation is to be viewed with
equal concern in view of the ineffective predictive mechanism.

Linkages

Linking with factors causing variations from targets and analysis of
variances with reference to their character, class and content are
essential preparatory steps for initiating corrective action by centres
of incidence or responsibility, by appropriate cadres of managers in
different functional areas or by the banks themselves or by authorities
like the Reserve Bank or the Government in the Union Ministry of
Finance, Department of Banking. Controllability varies at different
levels stated above and, therefore, the corrective action is required
to Be taken at an appropriate level, depending on the character of
variances, their magnitude and the problems to be sorted out.

Participative Performance Budgeting

All budgets have some degree of management participation inherent in
them. The character of such participation differs in letter and spirit in
different cases, especially in view of the rather perfunctory approach to
this question. A major aim of such participation being the internalisa-
tion of targets, underlining that managers take the goals as their own.
It is required to be consciously cultivated for any real effect. In most
nationalised banks, the exercise of targetry remains more an imposition
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than an operational requirement, a practical scale of reference. This
means that in such cases managers are not adequately motivated
towards attaining targets, seek excuses for non-fulfilment ano take in
adequate care to analysing variances. On the contrary, when managers
identify themselves with the targets concerning them, both the targets
and the variances therefrom appear in almost a new light.

Nebulous Objectives

This is particularly important for banks in view of the new responsibili-
ties thrust upon them, some of which are rather nebulous while some
others are non-commercial and economically non-viable in nature, The
objectives behind these activities have to be under constant scrutiny
both in the context of target fixing and variance analysis; in several of
them non-performance is more profitable and less bothersome. This s
curious but true. Participative performance budgeting and variance
analysls have special significance for banks to make targets operation-

ally feasible and variance analysis sincere, serious and purposive. The -

degree of participation is a ceterminant of success of the performance
budgets.

Performance Reporting : A Case

The case presented here relates to the zonal office of a nationalised
bank, all figures having been disguised albeit their consistency.
Table 1 gives the details of deposits which are under the seme break-
ups as advances shown in Table 2. The actuals and the variances have
been juxiaposed, urderlinirg tke fzct that the branckes had a shortiall
in realising their -targets with respect to agriculture and small scale
enterprises while there was a favourable balance in according advances
to commercial and institutional clients as also to individuals. In regard
to individuals variance was favourable in both deposits and advances.
Table 3 provides additional details with regard to new accounts for
deposits and advances. In respect of the former, various classes of
new deposits and of the latter, advances under various schemes to the
priority sector have been underlired in tre tzble. Margins on segmental
advances have been presented in Table 4. The composition of earnings
and expenses and the net margin provide some interesting sidelights on




in Banks

: Variance Analysi

Chattopadhyay

81

/Vw -

6969 — £7908S |eloL 12101 y8eLZ + 695606
veLg+ 80061 sjassy 184jQ safjlliqe] 12410 0£9228 — YevLL
05P8— 9561 eoue|eg dueg sjueg
BLELL— 896€3 eouejeg used woyy sBuimoniog €98 — 6L
£3L0L+ 160225 seoueApy syisodeg 15585+ 122828
5]assy : sa/pijiqer]
£3L0L+ 160225 98201 L68 |ejol ‘g 16535 + |2eges GLEREE 8€£903
6555+ 6L1ST vice 10§ lenplalpuj g 6¥ES |- £€6299 LEVERE 00LLL
LI¥9L + L9¥18E [ YA 6EL Jeuolnjisuj
8 |ejdjswwiod g coh — £9L008 ¢elal 0dL
0L95— Amwms L8LL ﬁ:; ssaujsng |[eWS — f:
9v6lL— LLLLS 0831 L8 sepsnpu| |lewg — LL6L
(lejo))
919L— 9699L LI0E 822 ssaulsng |lewg B
sapjsnpuj [lewsg ‘g 8¥0S5 + eaLEY GebLL P44
98L — Aqmme oL L yoed|puj — “N:
1682 — yoLLE 8522 44 pag — $95
(le3ol)
LE9E — 6¥L2E VYEES 63 ainynaliBy ) 8666 — 20602 LEEG 919
sofeJo  pauado saje jo pauado
aaueie) Junowy Jaqunp S/ MaN aouefiep junowy Jaquinpn s2/e MaN
saaupApY spsodaq
Z 9|9elL } @198 L

snjeig suojjeiedg ysueag
6.6} @unp-fienuep polied 24} 10j J1oday eourwWIOIdd




82

Productivity, April-dune 1979

P + P 4
i 08— 0¥9 069 (81qeinoaejun) junowe pejebpnq ey
uey} sse| s junowe [enjomr ayj §| ubis (—)
oe+ 019 085 pue (8|qeinoAey) Junowe pejelpng ayj uey}
junowe junowe eJow s| junowe [enjoe oy} j] uBis (+) yum
aauejie/ lenjay pajabipng : ejdwexy uwnjoa eoueyea, ul ueAlb seinby ay) xyaiy
: ajopN
ejoL L8G8S+ 1 2E828 GLEGEE 8£908
esueu]4
SebLL+ éasarl LS1 8l Hodx3 awly 61615+ VEETSY 0916 8€06
ewayos
9El— ¥99 6.9 09} VS 48pun sBuireg 9GLL + L66ESa 6E9L08 9666
aweyos
= g v s 1@ Jepun jusund 8lLI— £69251 2E1ed ol
s2/e map sa/e MaN
sajueApy sjisodag

eieq Aiejuswe|ddng : ¢ ejqe




Variance Analysis in Banks

P. Chattopadhyay

83

2951 — 6666 691 — SEL 206— 59e8 08— sy L+ vl
00— 905€2 05— £EL1 969 — ogvLL gve+ Isve €91+ 98YL
- 3 - - - — - - - 2l
00v— Y6YES 053— EELl 959 — 9EbLL eve-+ ISve  €9L+  wLvl
2911 — 5056€ 8iv+ 8961 o 10862 gl4L—  806E 39— 8333
68— 18 o R ge— Gy g £e b+ 1
9811 — SL19 8L— 81 by — 808S £99 — ¥8L 95— €
€9+ eraLs 8ev+ 08€1 98z + 8v66H 05— 1698  LOL— 333
5 Mu:mtm\_. ....m__.cu_q : wu:m.:mw ?Euq aoueliey |enjoy -mu:m.:m\_ i _.ME.wt ruqu.:g lenjay
jeuonniisuy ssaujsng jjews P .
|ejog sjenpiAlpuj P [R12I3WWOD sajysnpuf jfews aunj|naLiby

(b way
‘A ®qel o}
1an0 Auue))
ujbiep 19N
sosuedxy
|e0l ‘L
sasuadxy
ajqejeqay ‘9
seoueApe
uo OH 01
}sesaju| ‘g
sBujuiey
|ejoL v
awoou|
1810 '€
abueyoxg
uo[ssjwwo) ‘g
junoosia ¥
}sedoju] ‘L

sie[naljied

sesueApy |ejuswbag uo sujbiey snjels synsey Bupliopy ¢ ejqel

-




Productivity, April-dune, 1979

84

P

*

202+
L8+
LOB)+
96L+
88+
088—
6091 —
Lvel—
€013+
£06 —

2961—

aouelie/

v86L+ (—) ssoj 1o (+) jyoud
$026¢€ (6 03 9 wey)) sesuedxs ojebalbby
86921 sasuadxe joe)ipu|
GE93 §80UBApE UBY] JBYyjo sjesse U0 QH o} }seleju|
£ sjueq wouy sbumolloq ue pled jsessju)
81882 sjisodap |ejo} uo pjed jsedteju)
8aiLy (¥ 01 | woy) sBujuies ojebosBby
0528 seflliqe!| 18yjo uo QH wouj }saieju|
EELEE slisodep uo QH woijjsaleu|
908 4amouiloq-uou wolj awosu|
6666 (8 way 'y o|qe} woiq)

s@oueApe |e}o} uo ujbiew jep
[enjay

‘M

Hnsey Bupjiom : g ajqey




Variance Analysis in Banks

Chattopadhyay

85

'8 ovLaL— 0l128el 966051 L'El 682L) -+ 080EYL L6LSEL oL
£'8 61631L— LBSLEL 9lL10st 6°El gavLL+ agserl L60S31 esueulq podxy
L2 isg — €19 ove v'6L 9eL— ¥9s 0oL VSI J8pun
i " = - e s - = y1Q Jepun
8'9l asLe0L— 872805 000419 Ve £aLol+ 160225 89EL1S |eioL
931 0062— 00102 000€3 £°82 6585+ 6L1G3 02961 |[BNpIAIpU|
0'LL 00LSL— 00889¢ 00SvvY 'y L1v9L+ L9¥L8E 050LLE ‘Jsu] @ ‘wwod
6'62 8eeL— 9L€13 ¥1L82 0'€d 0L95-- 2681 S65Y3 slamollog |jewg
L'EL 2986 — yc619 98LLL £'e 9b6l — VLLLS L1L6S selljshpu| jjewg
VLl 003LL— ooees 005004 06 919L— 9699L GIEVB (lejol) €sIS
9'ge 436— L8’ 6ELZ L'EE 98L— Gasl LLEG Joaulpu|
0'sL 0£09 — Legve 1920r ¥8 1588 — yotLie slobe 10ai1a
29l 2569— 8v09€e 000E¥ 66 LE9E— 6¥L2€ 98€9¢ (le3ol) 14OV
% iy % o L %
aoueliep parajyoy pajabpng aoueliep paraiIyay pajabipng juawbag
B mm.hhtﬁ..ﬂﬂ..o IR B abeiany
sy

L

-

L6} POlIed 91} 10} SBOUBAPY 9 |qey




Productivity, April-dune, 1979

86

-, " Y-

LA 008LE~— 00€L9p 00S¥0S 0€L 61615+ | EE2SY clvooy awnL
€91 00SSY - 00S€ES 0006.2 80 9GLL+ L6cEee L¥G1 32 sBujreg
961 9SE0€ — ¥P9E9L 000v6L L0 8LLL— €69251 1 18EG1 jussind
S'LL 9G0€1 1L — vPyro8 005LL6 8'9 L6635+ 12828 YOLSLL |ejoL
89 00LEP— 00£86S 0002v9 S0l o6vEG+ €£6299 \Pr605 [Bnplajpu)
%08 0081S— 00€208 00SES8 e'0 Seb— £9L003 881108 Isul R ‘wwop
¥'6 009r— 00vby 0006% 0'elL 8v05+ ETLEY §L98¢ aSIs
0"y 98GEL— FFi6L 000ee 0'le 86686— 60606 09¥9¢ 149V
% iy % iy :
‘mu:m.:m\_ parasyoy pajabpng aoueLiEA parajyay pajabpng juswbag
Buipueisinp abetany
sy

SL6L powad ayy 1oj sysodeq L ejqel




Chattopadhyay : Variance Analysis in Banks

87

the working results of the unit as regards the anticipated results, actuals
and variances in each segment. The working results picture emerges
more clearly from Table 5. The compositional features of advances and
deposits have been shown in Tables 6 and 7, which indicate the variances,
in amount and percentage, from the budgeted figures, on average and
outstanding. One point has been significant in all these details. If
these variances are not communicated to the action points quickly and
regularly, they may not serve the purpose and, on the contrary, may
create an undue pressure affecting motivation. Depending on their
nature, the reporting system should be geared to corrective action. It
may, therefore, be expedient that different types of variances may be
reported at different intervals and in such detail as may be considered
relevant in individual cases. Some of these may be daily, some weekly
and some monthly. These may relate to particular schemes or policies,
or particular purposes like advances to particular sectors or recovery
thereof in proper time.

Staff Position

The staff position of the branches and the zonal office show some rather
interesting features. At the levels of branches, on an aggregate, there
are 288 officers, 1043 clerks and 586 sub-staff, making for a total of
1917. At the zonal office, there are 83 heads of which 29 are officers,
37 are clerks and 17 are sub-staff. The total strength of the zonal
office and the branches is 2000. In planning for staff in consonance
with the nature of the new responsibilities, adequate attention does
not appear to have been given to strategy-structure interface. For
instance, assuming that there exists a hierarchy, the proportion of
officers to other staff is rather small. The composite character of the
team of officers is not known from the figures presented here. Generally,
it has been a common practice that promotees have donned these

colours, on the basis of their experience, not expertise. Tradition-bound

approaches have been pervasive all along the line. The kind of attitude
and intimate appreciation of the requirements of the clients that could
have delivered the goods has not been there. Marketing of banking
services has not developed in conditions in which the approach is to
sell services in response to demand rather than in anticipation
thereof.
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Providing Wherewithals

Expeditious dispensation of services requires equipping branches with
due powers and wherewithal which have remained conspicuous by their
absence. On the other hand, engaging in a rat race for opening new
branches by these banks has been uneconomic, if not also socially
undesirable, while these branches have lingered on ill-equipped to
serve the tall orders made on them. After all, banks themselves have
not had much say in the matter. That, given the freedom, they would
have done something different has been already borne out by the half-
hearted attitudes noticeable easily. Government's banking policy
mandates indulging in practices not quite warranted by the situation.
Variance analysis at the levels of the head office and zonal offices can
bring to light factors and forces that have a knack of remaining under
the table most of the time.

Rethinking Warranted

The aforementioned details underline the need for scientific socio-
economic targetry along with revamped commercial operations. There
is a tendency to lean towards profit-earning operations in preference
to loss-bearing but socially desirable activities. The nationalised
banks, being departmental undertakings, should not have shown this
propensity. On the other hand, the structural basis established for
implementing the objectives of the Government does not seem to be in
step with the functional requirements. The strategy-structure question
requires a great deal more attention. Ensuring proper utilisation of
assistance extended by these banks demands organised, concerted
approaches which are anything but adequate at the moment.

Overdue Advances

The result of all this is perhaps the steadily mounting overdue advances.
Such overdue advances may have genuine basis calling for extension of
tenure. They may also show indifference and inadequate pursuance
towards speedy recovery from the loanees. In certain cases, they may
also show that funds were not utilised for the purpose for which these
were taken. These are all weaknesses requiring close attention to set
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them right. It is, however,a common deficiency of most banks. In the
case in view, overdue advances for a period of one year or more were
of the order of 2565 accounts and Rs 42.5 million. Regarding advances
overdue for six months to one year, the number of accounts was 375
and the amount Rs. 3 million. The position is alarming indeed and
covers all kinds of borrowers embracing agriculture, small units, indivi-
duals and commercial and institutional customers.

CHECKLIST

The checklist may be framed with an eye to the directives of the Government, Reserve Bank of
India and the internal management policies as formulated from time to time, providing the
parameters within which the objectives of the banks could be defined and delineated. The
following questions should be asked and answered in this respect.

1. Are all the areas of performance of the bank defined and identified?
9. Describe these areas as allocated to various departments and levels below each of them,

3. Describe the organisation structure top downward, clearly indicating the interpersonal
and Interpositional relationships.

4. What are the channels of communication and the chain of command?

5. How are the budget targets decided? Do targets have relation with the span of control?
Heow are these reflected in budget targets?

(a) Arethey parts of a long-term operational plan?
(b) Are they mooted at the lowest level?
(c) Are they communicated downwards?

(d) Are they just left like that? How frequently were targets revised in the past?
6. How are sectional targets integrated stage-by-stage either Lierarchically or functienally?

7. How are targets communicated down below?
(a) Targets disintegrated and made relevant to functional areas
(b) Targets of capital expenditure of substantial magnitude
(c) Other functions

8. Istherea budget-centred Intormation system for reporting variances periodically? Are
executives informed of their performance every week, fortnight, month or quarter?




Productivity, April-June 1979

90

-
(=]
.

—
" -

12.

13.

14.

15.

16.

Wha 1 acticrs are taken on variances? Are these actions reported at levels above?
Are these variances weight in fixing targets for the next budget period?

Are these variances analysed by causes pointing out extent of controllability with respect
to the supervening impossibilitles? How quickly are such variances incorporated in revised
targets of performance in physical and financial terms?

Are inter-branch, inter-zone and inter-bank comparisons made regularly for improving the
performance of faltering units?

Has any format been designed for such comparison and performance ratios evolved for the

purpose of regular and systemastic review and appraisal of performance of each of the
units?

Is there any budget committee for decicing on targets and methods of realising them?
Who are the members of this committee? How frequently is the work of the committee
reviewed?

How are performance accounting, performance budgeting and variance accounting inte-
grated into a scientific system? One primary requirement of such Integration is adoption of
common heads of accounts for both budgets and accounts vis-a-vis the physical perfor-
mance in different areas. Has this been done or how is this integration effected?

Reporting on bank performance is not entirely internal. For purposes of external reporting
particularly to the Government and the Reserve Bank of India, how are the budget and
accounting figures incorporated? |Is it just that the information as demanced |s supplied
or Is jt that banks include additional information assisting in assessment of their per-
formance? How frequently are such reports sent to these outside agencies? Are perfor-
mance reporting details synchronised with such external reports? (n]

-~
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PSB HAS WAYS TO MAKE
YOUR FIXED DEPOSIT
EARN MORE MONEY

A fixed deposit with PSB for 63
months earns you interest at 99, per
annum. Now PSB’s recurring
deposit scheme can enable you to
earn additional interest on your
fixed deposit interest.
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THE PUNJAB & SJND’ BANK LTb
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With the Best Compliments of

DALMIA CEMENT (BHARAT) LIMITED

Regd. Office & Works :
DALMIAPURAM

H. 0. : 11-12th Floor, Hansalaya Bldg., 15, Barakhamba Road,
NEW DELHI-110 001

Pioneers for over 30 years in
Cement Manufacturing!

For Super-Strength, Durability and Great Finish

Rely on

~

5 ‘ROCKFORT BRAND’

1; DALMIA CEMENT

NATIONAL FERTILIZERS LIMITED

Brings You
Two Super Fertilizers

KISAN KHAD & KISAN UREA

KISAN KHAD AND KISAN UREA ARE TWO ECONOMICAL, HIGH-
YIELDING, PROFITABLE AND EASY-TO-USE FERTILIZERS,
SPECIALLY SUITED TO INDIA'S AGROCLIMATIC CONDITIONS.
NFL IS PRODUCING THESE HIGH-ANALYSIS FERTILIZERS IN THE
PLANT AT NANGAL. BHATINDA AND PANIPAT—TO START
PRODUCTION SHORTLY—WILL AUGMENT THE PRODUCTION
CAPACITY THREEFOLD. NFL'S THREE NEW-GENERATION
FERTILIZER PLANTS WILL GENERATE RURAL PROSPERITY IN
THE NORTHERN STATES.

KISAN KHAD & KISAN UREA

NAMES THAT MATTER IN FERTILIZERS

NATIONAL FERTILIZERS LIMITED

20-Community Centre,
East of Kailash,
New Delhi-24




Unused Inventories in Central Government
Chemical and Pharmaceutical
Undertakings

Ram Prakash*

This paper incorporates study of the behaviour of inventories of eleven
Central Government undertakings engaged in production of chemical
fertilizers, antibiotics, pharmaceuticals, D.D.T. and B.H.C., salt, cement
and petro-chemicals. The study covers the period 1966-67 to 1976-77.
The names of the eleven undertakings as on 31st March 1977, with
their relevant particulars, are given below :

Rs. in Crores**

Year of Paid up Profit (+)
Incor- capital & or Loss (—)
Name of Undertaking poration Loan as on After tax during
31.8.77 1976-77
1. Fertllizers & Chemicals Travancore Ltd. 1943 128.60 —13.96
(control acquired in 1958)
2. Hindustan Antibiotics Ltd. 1954 10.97 —0.54
3. Hindustan Insecticides Ltd. 1954 5.62 +0.37
4. Hindustan Salts Ltd 1958 1.79 -
5. Hindustan Organic Chemicals Ltd. 1960 14.96 +3.29
6. Fertilizer Corporation of India Ltd. 1961 1109.95 —34.45
7. Indian Drugs and Pharmaceuticals Ltd, 1061 116.73 +4.32
8. Sambhar Salts Ltd. 1964 1.09 —0.27
9. Cement Corporation of India Ltd. 1964 54,78 +0.01
10. Madras Fertilizers Ltd. 1966 62.40 +3.36
11. Indian Petrochemicals Corporation Ltd. 1969 263.39 +7.49
TOTAL 1770.28 —30.38

During the period of study, the undertakings in chemicals and fertilizers
have grown both in size and number. In 1966-67 there were T under-

*Management Analyst, Planning Commission. Views expressed are those of the author.
**0One crore = 10 million
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takings in commercial production. They had employed capital of
Rs. 125.29 crores and a total turnover of Rs. 51.93 crores. In 1976-77
the capital employed increased by 574 p®r cent to Rs. 719.37 crores
and turnover by 19.7 times to Rs. 556.35 million.

Level ot Inventories

The average inventories held by all the enterprises in this group have
increased from Rs. 24.12 to Rs. 213 99 crores over the period 1966-67
to 1976-77. The cost of sales during the period increased from
Rs. 47.26 to Rs. 548.5 crores and the inventories as percentage of value
of produce fell from 51 to 39, The data on total inventories and cost
of sales have been given in Table | and graphically presented in Figs.
1 and 2.

Table 1
Rs. in crores %age of !nven-AiNo. of Months Stock
Cost Value of tories to Inventories Turnover
Year of Average Cost of in terms of Ratio
Sales Inventories Sales Months of Cost 243
of Sales
1 2 3 4 5

1966-67 47.26 24.12 51.0 6.1 1.96
1067-68 58.03 33.02 56.9 6.8 1.76
1968-69 74.65 44.89 60.1 1.2 1.66
1968-70 105.29 52.99 50.3 6.0 1.98
1870-71 134.29 58.06 43.2 5.2 2.31
1971-72 175.26 65.64 37.5 4.5 2.67
1972-73 194.84 75.12 38.6 4.6 2.59
1973-74 239.28 90.72 37.9 4.5 2.64
1874-75 380.41 132.72 34.9 42 2.85
1975-76 461.35 186.68 40.5 4.9 2.47

1976-77 548.50 213.99 39.0 a7 2,56

During the period of study inventory turnover ratio was highest at 2.85
in 1974-75. In 1975-76 it fell to 2.47 and was at the lowest in the last
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six years of the period. In the first five years turnover ratio was lower
still. This shows that in the holding of inventories, there had been
gradual improvement in the latter half of the period. In terms of months
of sales, the inventories were at the highest level in 1968-69 i.e., equal
to 7.2 months of produce. Thereafter, there was gradual decline to
- 4,2 months in 1974-75. It increased slightly to 4.9 in 1975-76 and then
fell to 4.7 in the last year of study. The highest turn ratio of 2.85
recorded in 1974-75 had been very much less than the similar ratio of
like companies in the U.S.A. In the U.S.A. the ratio of net sales to
inventory for 62 chemical (industrial) undertakings shows a range of
8.7 to 4.6 upper and lower quartile, the medium being 6.6 {Encyclopaedia
of Management edited by Carl Hayel, Page 228-29 ; Ratio compiled by
Dun and Brodstreet Inc.). The comparison of turns ratio with the
American firms brings out the facts of relatively less active and un-
economical use of capital in Central Government undertakings of chemi-
cal and pharmaceutical industry despite the widening gap between
cost of sales curve and average inventory bars as is seen over the
period in Fig. 1. The relationship between cost of sales and average
inventories over the period of study is shown in Fig. 2.
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Comparison with Private Sector Enterprises

Comparable data on inventories and cost of sales of large-sized Indian
chemical companies in private sector, are available through a study
made by Reserve Bank of India. The study relates to 385 joint stock
companies, each with paid-up capital of Rs. 1 crore or above. OQut of
385 companies, 61 belonged to chemical group and 37 of these were
engaged in production of industrial chemicals. The relevant data in
respect of these two groups of enterprises are reproduced below in
Table 2.

Table 2
Rs. in crores In Months Turns rate
Cost of sales Value of average Inventories in terms
inventories of months of sales
< 3 ~ 3 SEER = & 1
- 88 §se¢ 88 f¥e Sz 3me S8 %o
o e = 82 K3 e 2
i 2EE S8 SES S5 SE& s 1 &
s S6Q =2 R =2 £ Sa < et &FE
8F 8% 98 S§F SRRt oG gl
36 %0 30 a0 %6 30 ®© il
Q Q Q s O
1 2 3 4 5 6 7 8 9
1971-72 623.27 299.45 195.94 107.07 3.77 4.29 3.18 2.80
1872-73 688.12 333.73 219.22 119.45 3.82 4.30 3.14 2.79
1973-74 774.38  400.39 240.80 133.86 3.88 401 3.09 2.99
1974-75 1143.12 624.44 322.33 183.78 3.38 3.53 3.55 3.40
1975-76  1343.11  761.27 409.17 240.96 3.66 380 328 3.16

The private sector undertakings in industrial chemical group carried
stocks equal to 3.53 to 4.30 months of sales and in all chemical group
these were equivalent to 3.38 to 3.88 months of cost of sales. The
corresponding figures of public enterprises in 1971-72 to 1975-76 were
4.2 to 4.9 months of produce. The inventory turnover ratio of public
enterprises in the said five years was lower than those in large-sized
private sector companies engaged in production of chemicals. It shows
that private sector enterprises carried lesser stocks to cover larger
volume of sales as compared to public sector undertakings.
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Inventory Components

To identify the behaviour of different components of inventories, the
data on stocks of crude materials and spares, work-in-process, and
finished goods, consumption of materials and cost of sales. and their
appropriate ratios have been summarised in Table 3. The inventories
of materials in relation to their consumption and those of WIP and
finished goods in relation to cost of sales have been graphically

depicted in Fig. 3, 4 and 5. -
Table 3
Rs. in crores . Turns Rate
Cost Value of Average inventories of Materijals Finished
of Materials Raw Work- Finished & Spares  Goods to
Year Sales & Spares Materials in Pro- Goods to its Cost of
Consumed & Spares cess Consumption  Sales
34 2:6
1 2 3 4 | 6 7 8
1966-67 47.26 23.11 18.68 0.87 4.57 1.24 10.34
(9.7) (0.2) (1.2)
1967-68 58.03 28.38 24.75 1.35 6.92 1.15 8.38
(10.5) (0.3) (1.4)
1968-69 74.65 39.86 32.36 1.93 10.60 1.23 7.04
(9.7) (0.3) (1) .
1969-70 105.29 55.83 . 34.97 2.49 15 53 1.60 6.78
(7.5) (0.3) (1.8) .
1970-71 134.29 69.85 37.20 286 . 18.00 1.88 7.46
(6.4) (0.3) (1.6)
1971-72 175.26 87.68 44.35 3.38 17.91 1.98 9.78
(6.1) (0.2) (1.2)
2.73 194.84 92.12 52,58 4.84 17.70 1.75 11.00
. (6.8) (0.3) (1.09)
13- 239.28 127.83 62.17 8.18 20.37 2.06 1477
e - (5.8) (0.4) (1.02)
1974-75 380.41 206.85 80.46 1388 38.38 2.57 9.91
4.7 (0.4) (1.2
975-76- 461.35 246.91 94.58 18.80 73.30 2.61 6.29 ¥
: (4.6) (0.5) (1.9) S
1976-77 548.52 459.01 107.91 14.83 91.25 425 6.01
. (2.8) 0.3) (2.0)

Flgures In parentheses relate to inventories in terms o! months of consumption of materials
and spares for crude materials and of cost of sales for work-in process and finished goods.




