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{ Excerpts from the Secretarial report presented at the Annual General Meeting ('78) of the
SW F(WB), held in the Applied Physics Department of Calcutta University on May 27, are
being published here in lieu of the editorial. ]
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[ The following is the text ofa talk delivered at the Indian Statistical Institute by Ratanlal
Brahmachari in memory of late Harichand Babu, an employee of that Institute who died after
a long spell suffering from leprosy. Recently, a considerable number of persons attached te
another leading scientific institution of Culcutta have been found afflicted with the disease. This
article discusses some social and scientific issues in connection with the disease that need wide
circulation, specially among the people of our country who still hold a superstitious dread to it.]
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Towards a Reorientation of Applied
Science and Technology in India
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1. There is widespread dissatisfaction at various

levels about the quality and social relevance of

scientific work conducted at teaching institutions
and research laboratories in India. While a handful
of brilliant scientists working in this country make

a strong impact on the international scene, most do

not. A very large number also leave the country

many of whom again make significant contributions
while staying abroad. Hence the basic reason for

the current malaise cannot be the intellectual poverty.

FANZ-AA, sade

of our scientific community. If the fault does not

lie with the calibre of our scientists but with the

envitonment, it has to be located either in the

environment in . which our scientists work or in the

professional goals pursued by them or both. The
schematic notes below attempt a very partial
diagnosis and an equally partial way out of the

impasse. There is no pretention about comprehen-
siveness.

2, Science is one of the branches of human

4



knowledge which is universalist in character. A.
valid proposition in physics or chemistry has to be

true irrespective of time and place; it remains so

until it is superseded by a better or a more general

theory. Since most scientific advances to day are

taking place in a small number of countries in

Europe and North America, talented scientists

working in India and other Third World countries

gravitate towards those fields.of research which are

considered to be the most itaportant in Western

countries,
3. Scientists in theWest have typically concerned

'themselves with problems faced by their own

Research facilities offered by external

agencies like the government or private foundations
countries,

or business are exclusively geared to the latter's

needs ; this in its turn obliges the scientists to work
As a

consequence very little of scientific activity goes on

in the West which can be directly and fruitfully

applied to Third World countries at the present

stage of their development. It follows that the

in areas relevant to their own societies.

ailism' of Third World scientists automatically
robs most of their research of any immediate useful-

"ness for their own countries. Further, the absence

of comparable research facilities in their own labora-

tories-a factor which is likely to continue becatse

of the meagre resources of the Third World countries

-prevents Third World scientists from competing

on an equal footing with their Western colleagues.

Thus as long as the research priorities inthe Third
World are guided by ideas emanating from theWest,
"the scientists in the Third World cannot but remain

frustrated.
4, Ina parallel fashion political leaders, economic

planners and a host of other intellectuals in Third
World countries have been consciously striving to

emulate current Western standards and practices in

¥

has been disastrous.

their efforts to modernize their societies. 'Progress'
has in effect meant possession of industries which

are as sophisticated as those in the West, having a

consumption pattern similar to that in the West,
introduction of management styles which accord

with the latest Western thinking on the subject, and

so on,
5. The consequence of such a notion of progress

Since the end of the British
rule in India the Government has implemented a

series of Five Year Plans su that the rate of invest-

ment in the economy went up at a very fast pace. A
large number of new industries were set up. Agricul-
ture also received a big fillip through large irrigation
works, use of chemical fertilizers, etc. And yet since

the mid-1960's there is an all-round stagnation with

production in industry or agriculture barely keeping

pace with population growth. 'The problem of

unemployment and underemployment is becoming
more and more acute; current estimates of idle

manpower range anywhere between 20 and 50million
man years, Poverty to-day is at least as widespread
as it used to be 50 yearsago. It would be entirely
misleading, however, to suggest that unemployment
and peverty are due to one and only one factor,

namely, awrong conception of progress. The absence

of adequate land reforms is probably a more funda-

mental factor ; but there may well exist an organic
connection between the two-a question that may. be

left aside for the present.
6. An almost exclusive reliance on Western

(which, for our purposes, includes Soviet) technology
in our development plans has led to a number of

adverse consequences,

(a) The first and major casualty of this policy is

o keep Indian science and technology in a state

of stunted growth. Since the latest and. the

'best? are always. available from abroad, no

fasta 63

an
n



1g

demands are placed on the Indian scientific
community. Since Indians had no role in the

conception or design of plants, the Indian
personnel working there are merely expected to
follow the manual on operations obtained from
abroad. Apart from occasional trouble-shooting
activities,. quality control and minor R & D on

adaptation to indigenous raw materials, etc.,
the Indian engineering personnel have little
creative role to play. As long as Indians
hanker after the most uptodate and 'efficient' of
technologies, thelr goal of technological self-
reliance will remain a chimera and Indian

(b)

scientists will continue to play a peripheral
Tole in society. .

Technology imports typically involve foreign
exchange payments. Quite often foreign private
capital is allowed to come in because they alone
are supposed to bring in the latest. know-how.
Payments on account of license fees, dividends,
royalties, etc. represent a substantial drain of
resources for a country as poor as India is.

(c) Western technology almost necessarily implies
the import of all key machinery from abroad.
There has undoubtedly been a significant
expansion in the machinery sector, but most of
such industries are running at very low levels
of capacity utilization. For, with the accent on
the latest vintage of machinery, the indigenous
manufacturers find many of their models ont-
dated by comparison with the West. 'This is
reinforced by the absence of meaningful
indigenous R & D. The economic outcome is
not only a loss of foreign exchange, but also a
severe reduction in domestic investment,
production and employment.

(d) With technology and machinery coming from

foreign sources, there is often an unnecessary
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import of raw materials, intermediates, sparé
parts and components. In respect of each of
these imports, including capital goods, Indian

(e)

manufacturers have little control over prices
charged by foreign suppliers since the latter
control the technology ; usually, the perfor-
mance guarantee is given only on the condition
that the Indian producers use raw materials,
etc. as specified by the guarantors, The situa-
tion is much simpler with foreign-owned
companies in India whose sole concern is to
maximize profits for their patent companies
located abroad.

In harmony with the prevailing conditions in
the West, a very large amount of capital per
wotker is required. Hence the consumers'
purchasing power created per unit of invest-
ment is small, the spread effect (on other
industries which might supply the needs of
workers in the first industries) is also limited
and thus the market as a whole does not
expand, In view of the high wages in the West
and the very low ones in India, the market-

(f) In the name of progress industries using.

expansionary effect is considerably smallér in
India.

modern technology have replaced many labour-
intensive traditional crafts. In all Western
countries this also happened in'in the course of
industrialization, but by and large those
rendered jobless found alternative employment.
This was possible because : (i) at the dawn of
industrialization there was no backlog of
unemployment ; (ii) at any point of time the
difference in the labour-intensities of the exist<-

ing and the new technologies was tather.
narrow ; and (iii) the introduction of the new
technology injected an extra bit of dynamism

>
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into the economy, since the associated

machinery and equipment were produced in-
side the country. In the Indian context all
these factors are absent so that the replacement
of khadi and handloom by cotton mills, rice-

pounding dhenkis by rice mills or husking
mills, to name only two items, have immeasur-

the employment crisis.ably aggravated
Numerous other examples could be given from.

the post-1947 period. The Census figures show

that the proportion of industrial to total
workers have remained stable between 1951 and

1971 despite the heavy rate of investment in

industry,
To sum up: indiscriminate adoption of the

latest Western technology leads to a stultifica-
tion of Indian science, excessive outflow of

foreign exchange on various counts, low spread
effect on domestic production and. investment,
and a very substantially negative impact on

_ employment.
7. To get out of the impasse one must break

away from the stranglehold ofWestern science and

technology. It would be utterly reactionary, however,
to do away with all things connected with the West.
In each case one has to examine carefully its
relevance to the Indian context.
criteria (these are by no means exhaustive) should
be brought to the forefront: (a)

(b) technological self-reliance and (c) economic self-
employment,

reliance. All1 three are closely inter-connected. It is
difficult to envisage a. Western technology which is

more labour-intensive than an indigenous one ; and

if technology is locally available, it is usually
associated with a small import bill. .

_
8 For the present analysis one may divide all

products into three broad groups.
(a) There will always be certain areas of production

3°

Three major

which have an ovet-riding national importance
and where there is no substitute for Western

technology. Railways, electricity, steel, etc.

belong to this category which we may call

category A. But was it necessary to introduce

diesel locomotives at such a fast pace? Could
we not develop more efficient steam engines ?

Could we not expand our capacity to produce
thermal power stations at a faster pace or wait
a while before placing orders abroad for super-
thermal power stations ? Did we have tu import
all four public sector steel plants ?

(b) Then there are a number of products which are

consumed mainly by the affluent sections and

consequently should have a low social priority.
These also involve Western technology and

very large scale imports, directly or indirectly.
To this B category belong nylon clothing, TV

utensils made of aluminium or stainless steel,

sets, hi-fi . electronic equipment, domestic

etc. In some cases there are comparable goods

(but not exact substitutes) available in the

country produced with local know-how requir-
ing more labour per unit of output.

(c) Finally there are commodities like cotton cloth,
shoes, furniture, etc. which may be put in

category C that are simultaneously produced
in modern factories and in artisanal workshops.

9. Once an overall national perspective is adopted
it might seem obvious that an increasing proportion
ef B and C categories of goods should be produced
in small and/or village industries. Vet the reverse

is actually taking place as we saw earlier

people the reason is simple: only the large industries
can reap the benefits of scale. Goods would become

costlier if the large industries were restricted in

scope. But mere 'cheapness' is rarely admitted to be

the determining factor, In our country many indus-

fasta 6 faestqaay
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trial goods are much costlier than imported ones Maintaining the quality of products is an almost
only a high tariff wall protects the former. Even in
Western countries the farm sector as well as indus-
tries like cotton textiles, shoes, etc. exist because of
the tariff protection. Thus if India's motor car
manufacturers can be heavily subsidized by our

policy-makers, what prevents them from affording
similar protection to village and small industries
against competition from the big industries?
Secondly, it is not true that for every product there
are technical economies of scale to an appreciable
extent. A close scrutiny would reveal that at least
in the Indian context large units derive their main

activities ; they are usually able to buy cheaper raw.

materials, obtain higher prices for their products
through their own sales campaigns and outlets, and

manage to get credits from banks on much easier.
terms than smaller entrepreneurs. And in spite of
these built-in advantages the large sector has been

losing the battle in some fields; production of

bicycles and electric fans is now being decentralized
with old integrated units unable to compete with
consortia of small establishments,

10. Ultimately, small and village industries can
flourish if a determined effort is made by them to

remove their own organizational and technical
deficiencles. Only through their own organization
can they put sufficient pressure on the government
and other official institutions to pursue a more

discriminatory policy in their favour. But scientists
and technologists can also make significant contri-
butions.

11. One serve handicap with the small units is
that very little of systematic research has been

conducted in solving the technical problems faced

by them, whereas for big industries there are well-
equipped laboratories in this country or abroad.

PULA, Yoav

universal headache for small units. Quite a lot of
hard scientific thinking is required to ensure control
over quality for scattered production units with
rather scant resources. Devising cheap and mobile
instruments may be one way out in several cases ;

opening industrial estates may be the only solution
in some other cases ; these and other options need to
be explored.

12. Apart from quality control, scientists ande.

technologists ean explore the possibilities of rever-
sing the technological trends in selected field, i.e
'finding a mote efficient and simultaneously more
labour intensive technology than the existing one.

Given the low wage costs in India the task is by no

advantage from their marketing and financial

means hopeless. In effect this means discovering
more and more cases like those of bicycles and
electric fans already mentioned earlier.

w

13, Scaling down the plant size isanother way of
encouraging small industries. In China nation-wide
efforts were made to miniaturize a series of plants
ranging from chemical fertilizers to cement, motor
vehicles and soon. A main advantage is that such
small plants can utilize local taw materials and
machines, etc. discarded by modern factories. Conse-

quently, overall investments per uuit of output is

greatly reduced and the advantages often get more

pronounced over time.
14, A more intensive research into traditional

It would
be difficult to believe the design of handlooms
evolved a few centuries ago constitutes the last word
on the subject. The Khadi and Village Industries
Commission has been carrying out researches in

crafts could at times be highly rewarding.

these areas, but very much mofe can still be done.
The charka and dhenki (tice-péundet) deserve very
serious attention ; for, the employment potential of3

these two devices is for greater thasi that of almost
ds Sa Le ga
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anything else one could think of. Other tools and

equipment need not be neglected either. It is not

unreasonable to hope that in many instances tradi-

tional crafts after some research efforts can effectively

compete with machine-made products.
15. So far the main focus has been on expanding

the frontiers of small and village industries catering

to outside (urban) markets. Con sidering the sheer

dimensions of tural unemployment, such a

programme can scratch merely the surface of the

problem. The main emphasis has to be on production

for direct consumption within a small locality, say,

a large village or a group of villages. Within such

areas one may expect that the growth of village
industries will directly subserve the interests of

those classes which are presently underemployed

and are close to the margin of proverty ; for. these of charkas and handleoms can somehow be financed

classes could then have a little more work and a

slightly higher consumption. The more affluent

sections are likely to remain -either indifferent or

hostile ; these sections obviously would not want

to participate manually and in any case they have

enough spare cash to purchase whatever they can

or want from the urban industries. Insofar as these

classes also employ the willage poor as agricultural

workers, they may apprehend a rise in agricultural

wages once the employment prospects ol the rural

poor improve with the opening of village industries.

16. Rural industries on a wide front cannot be

sustained unless these are set upon a cooperative

basis by the village poor. Individually, mone of

them can find the means to start any craft ; even if

somehow a new craft is initiated by someone it

cannot ssurvive in the face of competition. With a

cooperative however, the preblem of marketing is

eliminated. If the costs of setting up a new unit

is equitably distributed, and if the benefits in terms

of both employment and consumption goods pro-

35

household's consumption (on food or cloth),

duced, are also equitably distributed, the coopers-

tive is in principle viable. An illustration may

help. Let us suppose that in a village. there are one

hundred poor peasant families each ofwhich buys

cloth to the value of say, Rs. 100; assume further

that raw cotton accounts for 50% of the value. Once

the cooperative is formed, it merely buys raw cotton

worth Rs. 500; then the job of spinning and weav-

ing is fairly distributed among the member house-

holds, On an average each household should then

have a spare cash to the extent of Rs. 500 which

may be used partly to augment the investible

resources of the cooperative and partly to raise the

Such a

scheme can work provided : (i) the initial invest-

ments to buy raw cotton as well as a small number

and (ii) members.refrain from buying cloth from

outside. The latter depends entirely on the social

consciousness of the village poor; if this is weakly

developed no -programme of self-help can succeed.

The problem of initial investments can be overcome

in a variety of ways. Since the tools in question

are fairly simple, these may be prepared by the

members themselves with wood from nearby trees.

Cash for purchasing raw cotton may be obtained on

credit from the regional - cooperative bank. For

certain schemes like rice-pounding (or simple

processing of similar agricultural products ), the

requirement of initial capital is far less; but the

poor peasants as a group would be able to save

the grains they have to pay to the husking mill or

rice mill as milling charges.

17. In addition to these two simple crafts, there

must be a whole lot of other potential activities

given the wide variety ofnatural and other resour-

ces. The gobar gas plant is another obvious scheme

to reckon with. Any collective of, say, 100 poor

faata es faeataaat
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share a similar perspective.

BAS-ALAZ, 3098
:

peasant families is bound to possess at least a score
of cattle between them so that a viable plant on a

cooperative basis can easily be built. Poor peasants
are typically unable to manure their
quately ; fertilizers from the gas plant could
come in handy, Many other examples could be cited.

Further, one may look into ways of improving
health and sanitation of the rural poor taking into
account their habits as well as resource constraints.

18. In order to make their contribution really
effective scientists would have to acquaint them-
selves thoroughly and at first hand with the condi-
tions of the villages on which they want to focus.
The rural population is generally suspicious of
outsiders and are unlikely to adopt any scheme
unless they feel reasonably satisfied about its

viability. Hence something tested in a laboratory
or a solution worked out mathematically will have
little chance of acceptance unless its feasibility and

_

desirability is visibly demonstrated. Scientists
would therefore have to spend a lot of time discuss-

ing with the peasants the proposed
Sometimes the peasants themselves may from their

practical experience suggest new ideas and methods

to solve otherwise baffling problems. Above all,
one must gain the confidence of the peasants. An

open-ended two-way dialogue and two-level research
at the laboratory and in the fields, are the necessary

prerequisites for the scientists who wantt to help the

village poor. In order to have an effective commu-

nication the scientists must abandon a narrow

technological approach. They have also to be

acquainted with the socio-economic structure of the

villages they choose to work in. Although any
scientist with keen powers of observation may more

"unravel the 'secrets' of that structure it is often

helpful to work in a team with social scientists who

schemes.

For, the dominance of

the affluent sections in most villages is such that the
scientists may unwitingly create technologies which
would directly increase that dominance. Culturally,
urban middle class professionals generally find these
affluent sections more accessible then the rural poor ;
but once the last group perceives any close nexus
between the first two, it is unlikely to offer its
cooperation. Hence at the very outset it is desirable
for the scientists to have some idea of the village
structure, preferably with the help of social scien-
tists, before any concrete schemes are set forth.

19. The themes suggested in the earlier para-
graphs are by no means novel. The National
Committee for Science and Sechnology (NCST) has
been encouraging researches in rural technology.
The Council for Scientific and Industrial Research
(CSIR) sometime ago 'adopted' the backward district
of Karimnagar in Andhra Pradesh; multidisci-
plinary teams of scientists intensively surveyed the
mineral and forest resources, worked out optimal
cropping pattern, explored the possibilities of
opening up new agro*based industries, new roads,
etc. The Indian Institute of Science, Bangalore,
also ]aunched a new cell called ASTRA which has
set up a research centre in a selected village where
researchers go and stay over extended periods. Many
other institutions are also engaged in a piecemeal
way in similar activities. In Karnataka, however,
thanks to the initiative taken by Karnataka State
Council for Science and Technology (KSCST) there

;

is a greater institutional thrust. Whereas previously
engineering students worked on their final year
projects with a meagre grant of Rs. 50 each, the
KSCST now provides a grant of Rs. 1000 each to
10 selected students from each of the 15 engineering
colleges who are eager to work on rural technology,
living and working in villages of their choice. In
this way both students and their teachers get
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Involved.
r i* s cer cr

20. The importancé of theKSCST scheme can-
not be' overemphasized. Whatever the personal
commitment of an individul1 Tesearcher, unless the

work is professionally recognized among the aca-

demic community and gets its due place in the

professional evaluation of the individual, it will not

be easy to sustain the move towards rural technology

cisely helps to integrate such work with the aca-

demic curriculum ; variants of this scheme should

be explored for other parts of the country.

21, Taking a longer and international perspec-

tive, there is a growing awareness among scientists

and policy-makers in most Third World countries

and even in sonie Western countries, that the

direction of technological research must be altered

somewhat. Given the number and quality of our

scientific manpower and their proximity to real life

problems, India is one of the few countries which

can play a leading role in this field. Hence any

creative work carried out within a single village

may have a far wider significance extending beyond

the borders of the village, if not the country.

basis The KSCST scheme pre-on a long-term

N. K. Chandra
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4 International Cancer Congress (78) in Argentina--
A Call for Relocation or Boycott

Wath each saa asia aie aaafos antanta Stet Rata Sut fe. feg aiwatal wfsa ¢

Hasicaa Wins TIAA TiS 6 fears

alcg's atcaya scarey faaatt OF caretaces afos 1 alanis GACT BIE Ast Fal Va |

Sl Al aca Stal SUA TST FIAT aca fasts facacey «ar cB at Sala crea fae tiicrs

At least a part of the U.S. Scientists and their

community cohorts in Europe seem to have come

out of their ivory-tower isolation from the broad

masses, The International Cancer Congress (1978)

is scheduled to be held in October in Buenos Aires

(Argentina). But a section of the U.S. scientists

and physicians has justifiably issued a call(') for

relocation of the Congress or boycott as a mark of

protest against the ruthless repression of the scien-

tists and the people of the country by the military
Junta, The proponents of the boycott slogan suspect
-and not without reason-some foul motivation
behind this site selection. Dr. Humberto Veronesti,
President of the International Union Against Cancer
is quoted as having said "I believe that to choose

@Buenos Aires for this meeting is one of the most

intelligent action taken by the Union."(2) This type
of utterances suggests that the Argentinian generals
have already invested high hopes ina "business as

usual" Congress as a measure of international

acquiescence of their misdeeds and misrule. So the

boycottists are rightly bent on not permitting one

thing: "that the Argentinian Government should

use the success of the Congress te claim to the world
that the Scientific Community condones its present

policies by being present at the meeting and

keeping silent about the plight of the Argentinian
Scientists."ey

eens, 92sao

The boycott slogan has by now gained some

As the

report goes, the number of its advocates is daily
momentum, even if not a 'decisive response'.

increasing all over the world. That all's not well
with the organisers of the Congress would be clear
from a statement of Gregory O'Conor, NCLassociate
director for International Affairs: "I have the sense

that the boycott will be effective in that a number
of our top scientists will not be going and I think
that this will be a loss to the Congress."(3).

Among the many well-known scientists who
have publicly protested against the terrorising
policies of the military Junta are Nobel Prize
WinnersLonis Ne'el, Alfred Kastler, T Sung
Dao Lee and Hans Bethe.

-New York Times, Nov. 27,1977.

Of course, some Scientists fail to see any relation-

ship between the Cancer Congress (78) in Argentina
(which, to them, is-naively or pretentiosly-an
out-and-out academic affair), and the Argentinian
Government, According to them the boycottists'
initiative "directly affects not only the organising
Committee and the participants of the Congress but4

also those who are interested in problems related to

Cancer who have no responsibility whatever for the

cited abrogation of human rights. *(*)

>



In reply to these arguments the first point 'we

have to say is that the trouble and controversy could.

have been completely avoided by a sheer change of

placé which was not a very difficult task to do within
a year, ifego and political motivation on the part of

the organisers were not at play. Secondly echoing
thewotds of Guy Tassart we retort that "antiscience

sentiments will certainly not be aggravated by a

public stance against torture and death. Many lives

may instead be spared."(7) It must not be forgotten

that the fight against Cancer is for the protection of

people which is very much in peril in Argentina
and it is the people who are the wealth and the last

weapons of
§

science.

The following is the full text of the appeal of

Baltimore and others. (7)
Th€ andersigned physicians and scientists

engaged in Cancer research and patient care are

deeply concerned by the flagrant abrogation of
human tights in Argentina, the country in which
the 12th Internatiqnal Cancer Congress is Scheduled
to be held on Oct. 5-12, 1978 at Buenos Aires. Recent
reports [Nicholas Wade, Science, 194, 1397 (1976) :

Repression in Argentina: Scientists caught up in
tideof terror] leave little doubt that scientists, physi-
cians, professors, journalists, intellectuals and
other citizens have been, arrested, imprisoned with-
out benefit of habeas corpus, often tortured, and
sometimes executed without trial, We cannot in
good conscience condone stich dctions, nor can we

participate in an International Cancer Congress
however worthy: its cause,-if-it-is held in Argentina.
To prevent the adverse impact which such a boycott
mightwell have on the international effort against

Cancer, we call upon the officers of the International

Union Against Cancer (U.I.C.C.) to convene an

emergency session for the purpose of considering an

alternate venue for the 12th International Cancer
a

Congress in 1978. a

"We invite U. S. Scientists and physicians who

share these views to join us in-signing this petition.

Copies will be made available on request to Dr.

Henry Rappaport, City of Hope National Medical

Céntre, 1500-East Duarte Road, Duarte, California
91010.

"We understand that similar actions are now

under way in Canada and France. We hope th

colleagues in all the countries which are signatories
'of the Helsinki declaration of Human Rghts will

join in this protest,"
(i) Divid Baltimore, Center for Cancer Research, .

_
Institute, Massachusetts. .

M. I. T.
(ii) Emil Frei, I. I. T° Sidney -Farber Cancer

*

(iii) Henry S. Kaplan, Cancer Biology Research
Lab., Stanford Union Med. Centre, Stanford.

iv) Henry Rappaport, City of Hope National

ty) Howard M. Temin, Mc. Ardle Memorial

Laboratory for Cancer Research, Univ. of

Medical Centre

Wisconsion.
At last we appeal to our Indian Catice

researchers, scientists and specialists im the field to

refrain from joiniug the Cougress ('28) in Argentina,
to uphold the cause of the -just and thus to set a

glorious example in the annals of Indian Science.

9. Bhattacharyya
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With best wishes : :

CHEMIE FIRMA
Chemical Process consultant and >

Order Supplier.

60/1, Hazra Road,
Calcutta-700 019
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