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As a product of a socially organised activity, scientific knowledge is

very different from soap; and those who plan for science will neglect
that difference at their peril. - J.R.Ravetz in Scientific Knowledge

and its Social Problems. s

And, Ravetz might have added, at the peril of science; for what fate
befalls planners of science is rather less important than the future

of science itself!

The universe of relationships that govern secientists, science and
society consists, in essence, of three worlds. World 1 is the private
world of the individual scientist and his science; World 2 is the pub-
lic world of techﬁology,‘economics, ideology, power structures and v
patronage; and World 3 is the in-between world of the community of
scientists, its peer groups, its internal 'political! leadership and

of the structure of science as it is shaped by this community.

About World 1, not very much is known. Apart from a few glimpses into

2
this world that have been provided by biographers of scientists,~ a few
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science has remained largely private. The early literature on the phi-

Nobel orations, and the odd autobiographical account % | private
loéophy of science tried to discover universal attributes in, or ascribe
them to, the rélationship between a scientist and his science. Much
popular literature. still refers to 'the scientific method!. But,
Surely, we are all Kuhnians now, 3/ Scientists do not do Science.
Science is what scientists do, By implication, World 1 must, in order

to beydescribed, make reference to World 3.

® Systems Planning & Analysis Group, Indian Space Research Organisa-
tion (ISRO), Bangalore 560 009. The views expressed here are those
of the author They are not to be construed as being necessarily
-those of ISRO or of any other organisation. ~
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In contrast with the ecanty literature on World 1, World 2 has been al-
most the exclusive concern of the extensive literature on Science Policy
and on science, technology and development. Science Policy, both as an
academic discipline and as one ofxthéishaping instruments of public
policy, matured very considerably during the sixties and there is now a
clutch of concepts and theory on science, technology and development
which may be recognised as the common cufrency of this body of knowledge.
rel, wh@reas'economics and the response of societies to innovation have
figured fairly prominenﬁlyiin'the literature, the behaviour of leadership
groups within thé scientific commmity and their links with the political
process: have not, generally Speaking, been seen,to‘bpvqf very greéﬁ'
importance in the formulation of policies linking technology and develop-
ment. &/ Thus, studies of World 2 in developing countries make little

reference to World 3.

Thomas Kuhn should perhaps be credited with being the first to open up
World 3. Parts of it have becn described by Medawar z/ and[Ziman.-g/ Zby
Ravetz has studied it in extenso. An important part of World 3 .- the
scientific community - is a significant elite grouping 4p most societies
particularly in developing countries. It is somewhat surprising there-
fore that it has ndt ben the subject of the attention it deserves in
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the literatﬁre on science and development.

This essay is a preliminary exploration of the role in our society of

World 3 in shaping the other two,

Ccientists in a stratified society

If the mere act of living at a relatively high level of consumptive af-
fluence in any strata can be shown to be an immoral burden on the rest
below, how is one to justify any action at all? If the pace of crosion
of social inequality may not be fast enough to stem revolution, bloody
or otherwise, what is one to do in the interim? When you are not only
 stratified but over-populated as well, the noble activity of alleviating
human suffering can also be called into question and even the love and
charity of Mother Theresa can be thought %o be counter-productive, 3o

what does one do?
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Well, we all survive and some of us do very nicely, thank you. But for
some reason scientists afe’not allowed the ordinary hypocrisies of life.
Why did they perfect dwarf wheat and make the rich farmers richer? Why
do they research into Atomic Fnergy when cow .dung is the fuel of the mas-
ses? Why fund R & D on slurry-pipelines when the bullock-cart is the

main vehicle of transport? And so on.

Posed in this fashion, these questions cannot be answered.® This is not
to say they are bogus, but that they are the wrong questions. The resolu-
tion of the social problems of science, and those caused by the applica-
tion of secience and technology, is strongly dependent upon the social
and political context in which these problems occur and unon the self-
Wwwdcog§gieuéﬁess of the communities and elite groups that act as gate-
keepers between the various relationships relevant to gcientific actdi-

vity in our highly stratified society.

The dilemma of the socially committed scientist

In such a society the locus of the impact of institutionalised scientific
and technical activity in its most general sense (i.e. including activity
involving para-technical personnel such as mecharics, artisans, nurses
etc.) is wholly confined to the top ten per cent of the population, if
that. Even those scientists who acknowledge with all genuineness that they

are, in some sense, 'responsible! to society must ask themselves which

. part of socicty they must be socially responsible towards., If your

salary and your laboratory have been made possible by téxes, then the
first charge on your sense of responsibility is towards “the tax-payer
and his call. How is this call to be heard? As elaborated on later,
the call is heard through thQSe ingtruments of public policy as are
actually pursued and implemented. And the responsibility, how is that

to be judged? To rephrase Ravetz: we can say scientific activity

® There is a type of smart-Alec commentator who calls scientists
to account in this fashion but whose purpose is mereM to ap-
pear intellectually chic. He can and should be ignored. Too
many of them have injected a paralysing guilt into the minds of
our scientists and technologists, particularly the younger set.
But morale cannot be raised by a mere rally to the flag. Only
the most honest self-exemination and contimuing dialectic can,
piece-meal, resolve the issues.
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becomes irresponsibtle 'when the actual goals of the tasks accomplished
are contrary to the professed social functions to a degree that a public
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trust is betrayed'. —

Public trust is reposited in roles. Thus the philosophy behind the for-
mulation of a Science Policy by scientists qua scientists depends upon
the role the scientific leadership is expected to play while preparing
it., This expectation can and does differ a great deal as between the
political leadership, the bureaucracy, the professional economic planners,
the working-level scientists and the scientific leadership itself,
Furthermore, in so far as 'the cxpectations are really perceptions by the
formulators of what is expected of them, signals from the various commun-
ities have to be read and how they are read and responded to depends,
plainly, upon the political ideology of the science plamners as“also upon

their integrity.

The role played by the first National Committee on Science and Technology
(NCST)* is an interesting casc in point. In 1972 the NCST was asked to
prepare a‘national Science and Technology Plan as an adjunct to the na-
tion's Fifth Five Year Plan. At that time the Planning Commission was
wdrking on a document called 'An Approach to the Fifth Plan'. The NCST
was asked to prepare, in parallel, an analogous document which would out-
line the strategy and policy--framé+ for the Science and Technology Plan.
The NCST knew, of course, that nowhere in the world was there awvailable
even a rudimentary methodology that would explicitly link scientific and
technical activity to economic goals at the level of aggregation that the
Planning Commission was known to be playing with. Further, despite much
talk and much patient education, the public administration network,
dominated as it is by the not un-intelligent but hopelessly mal-educated
JAS, had utterly failed to appreciate the various dimensions of the man-
'agement of technology. The gap between intent and implementation was

- widening. So the MCST responded to signals from the scientific community

* (omposed, as an act of dcliberate policy on the part of the
Govermment, .of 'leading! scientists who were not heads of the
scientific agencies. '

+ Thisg is an unhappy phrase but one which is in common use. It
means, as I understand it, the range of matters in the realm of
public policy that are germane to scientific and technological
activity.
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and from the political leadership which were both reflecting an 'unease
about the rate and direction of our scientific and techmological progress!
by casting themselves in the role of managerial economists. As a result,
one of the most succinct and comprehensive, even if somewhat disjointed,
statements of the current wisdom on science, technology and development
was published in our country by the NCST as 'An Approach to the Science
and Technologv Plan!. 1
€

Technology and Development - the neo—keyn%ian paradigm
A

The socio-political goals of 'self-reliance! and 'meeting minimm needs'
had been enunciated earlier by the Planning Commission. The first goal
had, in fact, been urged upon the nation by scientists and technologists
for many yeafs before its formal adoption by Government. Given these
goals, the relationship of téchnology to development was interpreted in
the Approach through a demand-supply paradigm. Crudely put, there is an
oversupply of indigenous technology (providedAby'an oversupply of indi-
genous technologists?) waiting to replace foreign sources of supply,
often on a one-to-one basis. There are some problems of guality and cost
. but by suitably juggling the discount rate, the shadowbprice of foreion
exchange'ahdltaking into account the very real and growing deficit in the
technological balance of payments, it is not difficult to demonstrate
that indigenous technology is to be preferred. Seli-reliance means, in
this paradigm, the achievement of a zero deficit in the balance of pay-

ments, particularly in the technological component of it .

The Approach did recognise explicitly the existence, indeed the persist-
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ence, of Mdunilica! - &=

But here too there was an implicit postulate of
over-capacity in the institutions geared to provide the relevant scientific
and technological 'inputs'. Thus, "The pattern of demand for such know-
ledge as will affect the rural sector will depend very crucially on how
weldl we orchestrate a whole gamut of policies concerned with that

13/

Sector .

As distinct, that is, from balance of payments arising on
account of trade in pure commodities. Specifically, the trade
in (largely import of) armaments would be accountable against
'technologiecal balance of payments!'.

ian O
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The major contribution of the Approach was a listing®, and a forceful
argument which highlighted the predominant influence of various instru-
menbs of public policy on the 'demand! for indigenous technology. 4As a
consequence, slowly, but recognizably, some of these instruments of public
policy are being re-shaped to remove some of the barriers to the growth of

2

L 3 1 n 1 ) = -
this demand. L Thus, management of the demand for tgchnoLogv was what
L=

the Approach was all sbout. The paradigm was neo—keyvﬁian, the theme was

. o : 3 N
self-reliance, the solutions proposed were managerial,
Q

Tnformed eriticism of this d

ocument has fooussed around the ,é}ogical
the ddeas pregcnted as these were

sought to be applied to the Indian situation. In essence this criticism
maintained that the existing !'demand! for technology was sharply skewed

n favour of the metropolitan sector and all that the Approach sought to
do was to attempt to arrange policies so that foreign supply was replaced
by indigenous supply. Furthermore, that there was no shortage of 'demand'
for the 'right! kind of technology of relevance to the non-metropolitan
sector, in the rural areas in particular, and what was required was a
deliberate effort on the part of the scientific community to provide such
technologies as thesc were in scarce supply. i One noted that there

‘were no implications of this criticism for public policy beyond what had

already been stated in the Approach; there was only an exhortation to the
community of scientists to rise to the occasion and, for good measure, to

ignore the NCST,

If the Approach emphasised 'demand-pull' innovation; its c-itics operated
on a 'technology-push! theory. 1In fact this alternative thcory of innova-
tion (well-known in the literature) was pro jected as an alternative,
radical, strategy of development. In this counter-paradigm, the essence

of the problem of linking technology to development is choice of technology;
where a desirable technology is not available, suitable investments in R & D
will provide it. If the Approach was nco—key?i?an, its critics wereyin a

sense, neo-classiecal,
2

% Originally due to Graham Jones in an unpublished report to
the Science Policy Research Unit of the University of Sussex.




Was 4 public trust betrayed?

The answer depends, of course, on who 'the public! are and what the nature
of the trust was. The criticism of the Approach only served to underline
what the NCST knew but did not elaborate upon; namely, that the process
of Garibi Hatao is primarily politico~economic "~ The political will ie

communicated through the reality of those instruments of public policy
as are actually pursued and i ~mple?onted not throuch the rhetoric of

the votu-‘bexgr.-li/ Science Canno£’h2+%o garibi; science can only help
to make the process more cost-effective.® Put in another way, the influ-
ence of technology as a factor of production, and as a distributor of

welfare, decreases very sharply as one goes down the social ladder. At
the very bottom, on the landless labourer with no access to employment,
the influence cannot be amything but nil.. But 'the public! did not,
surely, cxpect from the NCST a homily on the political.GCOnomy of garibi

; & ; G S : e
hatao, - If journalistic criticism is anything to go by (there was

scarcelv any other kind), 'the public' perhaps expected a secries of

mﬂ%umlfuasto\Mumrrtﬁmnﬂ@cqntlmtcmﬁmcwmmwﬁd
by cxtreme dualism; and hence perhaps the almost universzl approbation
for plans proposing 'alternative technology'!., If this was so, it was

not public trust, it was public self-deception.

To propose an alternative strategy.of development which implics, among
other things, the availability of alternative, or 'appropriate!', techno-
logics and then to propose that these technologies be considered research-
worthy is a perfectly legitimate activity for an individual scientist,
or a group or an association, formal or informal, of like-thinking
scientists. Tt would even be legitimate to elevatebtho non-availability
£ alternative technologies to the position of the reason for under-
development so as to be used as a motivating force to declare certain
problems as research-worthy. But it would be sélf—decciving belief dn

one's own propaganda to consider this to be actually so. Certainly the

% The mumeraire for tho cost-effectiveness calecudation need not
be money. It could be energy, leisure time, cooklng4utenq1ls~
per-adult-female etc.

The predicate phrase is also the title of an article bv#5”~"’“
Prephet-Pstnedde in the Fconomic & Political Weekly. Tam
tmable-bo-retrieve the-preeise-reoferencs, af o pMay 1973

% b
¢
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scientific leadership charged with the responsibility by Govermment to
plan for Govermment cammot believe it. To do that would be a betrayal of
the public trust.

The Science and Technology Plan

The process by which a set of problems comes to be considered as research.-
worthy is inextricably intertwined with the sociology of scienceind with
the social peychology within the community of scientists of +those who

are ultimately expected to do the work. Once identified as being rescarch-
worthy, whether the problem ig researched on or not is a matter of funding
~and managément- whether it is researched well depends upon the competence
of the rescarch group and whéther the solutions find practical application

to the degree originally envisaged is dependent on such matters as those

elaborated on in the Approach.

Simultaneousiy with settine the policy-frame, the NCST, through its numerous

panels and steering groups, identified a2 long list of research-worthy

/
areas., L Required funding was decided largely by Judgements’ about what

the 9x1qt1ng infrastructure could uscfully absorb; choice of -research-
worthy areas relative emphasis and who-does-what was decided by peer-
group review of research proposals and by subtle and not-so-subtle power-
play interspaced with gentle 'you-scratch-my-back, I'll-scratch-yours! 1#*
As for judgements about competence, these were altogether dispensed with;
the Pqnbls were. too large and too un-anonymous for such judgements to be
made., 'Fverwbody knew that after the working budgets were actually allocated
(tbrough the various Ministries), money would become tight and each area
would be re-scrublnlschby panels of scientists in meetings with different
group-dynamicé than those preﬁailing in the large, open meetings of the
NCST panels. The real cn00Q1ng would be done then. Nobody had any

illusions gbout the extent to which worthwhile results could be achieved,

* Lest some readers think this A shocking revelation, this.is, by and
large, the process of resource allocation in Government-funded R & D
in almost all countries. The process is controlled quite effectively
both in India and elsewhere by internal social mechanisms within the
scientific community that enforce a modicum of quality control and
provide adequate protection against outrlvht fraud or blatant waste.
These mechanisms are central to the Surv1val of science; they are
the subject of attention later below.

ver 9
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The estimate of the proportion of areas researched on that might yield
results varied between individuals and groups but did not exceed 50% in

any - case.®

The NCST exc wae almost wholly confined to general industrial tech-
nology covered broadly by the Council of Scientific and Industrial Re-
search (CSIR) and the health sector, covered broadly by the Indian Council
of Medical Research (ICMR) - a poor agency with no independent 'pull! of

its own. The areas of Agriculture, Ator Pnergy, Space, Electronics and
£

mIc
ashion, The plans in each of these

Defence were not plsnned for 4in this
e taken to be thosc formulated by the respoctive agencics con-

18/

To elabor~te on why this was so would require 2 separate eosay —
the Departments of Atomic Fnergy, Space and

Flectronies have been charged quite y by Govermment to plan for
theamselves through their respective missio and the role of the NCST
vis a vis these was (and still is) unclear. Defence research could not,
obviously, be discussed in large open forums. 19 Agriculture had well-
defined goals from which the relevant research tasks could be derived
fairly directly and the concerned agency - the Indian Council of Agri-
cultural Research (IkLP)LPAd been planmning its researchbfor some time

through a process similar to that adopted by the NCST.

That these omissions are significant becomes patent when one notes that
sixty per cent of tné funds expended on R & D in the central sector in
1973-7/. were accounted for by these heavy-weight agencies alone, O/
Thus the NCST was really plamning primarily for GSIR and the publlc—
sector cntcrorlses In the process it also identified neglected areas

and urged their support - both institutional and financial.
Could it have been otherwise?

- :
The"Allahabad-Caleutta research axist 21/ of the thirties and forties

had gradually been superseded in the fifties and sixties by the somewhat
broader “DOWb“V—thedﬂbud Axig" of the Bhabha-Sarabhai years. . The

The first chairman of the NCST, C Subramﬂnlam was himself under no
illusions on this score. At one of the publlc discussions of the
Approach arranged by the NCST, he declared that even if no more than
20% of the research programmes fructified, the excrcise would have
been worth the trouble. :

e A0
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sixties also saw the growth of ICAR through the driving force of C.Subra-
maniam and the ra apid growth of scientific institutions and advanced-techno-
logy industries around Bangalore. By the time the.NCST began its exercise,
a new post-independence generation of alumni of the ITIT's had taken up
positions in various middle-ranking driver's seats in the research agencies
and in the public-sector enterprlseu. Personal loyalties were replaced by
group loyalties which were looking for a focus. An astute historian could
perhaps have predicted the emergence of an NCST from the Third Conference
of Scientists and Educationists® as a natural outcome of younger aspirations.
Although the Axes had thue become diffused, the mandate of the NCST was a
result of pressure from below rather than the result of a need perceived

at the top. It was therefore vulnerable to dilution by the Axes powers.

Glven this contemporary history, and the lack of a developed methodology
of plamning for science in devolopment, the NOST exercise was no mean
achievement. The latter point is important; for, if the conceptual and
procedural aspects of a plamming methodolegy are sufficiently robust, one
can overcome some of the debilities that history imposes. But no such
methodology exists, Consequently, the NCST could hardly have done other

than what it did.

It is becoming clear, I believe, that the search for a methodology of
planning for science in development that is structurally invariant in
time, even in the short-term, is bound to fail. This is not so much
because attempts‘to develop them are being made by economists who do not
know anything about science (i.e. the subject matter of it)@ but because
the nature of scientific activity is so intimately bound-up with the col-
lective ethos and social situation of those engéged in it. Science is

not like soap.

* Organised by the erstwhile Committee on Science and Technology (CoST)
in November 1970. :

+ As distinet from methodologies designed to promote the achicvement of
well-defined research tasks +hrough prOFrammed Research and Develop-
ment using known science.

The irritating pomposity of some economists venturing into this area
betrays aninsecurity born of an inability to come to terms with the
fact that scientists do not find it difficult to understand economics,
but most economists find it very hard to understand science. They tend,
therefore, to maintain that it is unnecessary to understand it. No
other attitude can better guarantec failure to the attempt to under-
stand the relationships betwcen science, technology and development.

sl
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There is another important reason; it has to do with the poverty of eco-
nomics, But to go into that would carry one too far afield.-gg/ Tt will
have to suffice to mention that because‘the nature of one of the most
important instruments of change - technology - is a function of change

itself, only an operationally dynamic view, abstracted into a working

cybernetic model, can provide the managerial tools for the planning and

: : 2 ‘ ; -
steerine of a developing economy. = Fconomists will take mary vears to
understand this and still longer to assimilate it into their working

ideologies. Until then we will have to learn to live with them!

Mature advocacy with immature science - the new politics

f the search for a methodology of planning for science in development is
otiose; and, following Kuhn, science is what scientists do rather than it
being the other way around, are we to conclude that Science Policy equals
the sum of public administration,* the ébntainment of mob-psychology and
the end result of power-play amongst the 'barons of science'+? Where, if
anywhere, is there a role for the professional scientist? The answer to
the first question cannot be yes, otherwise we surrender to chaos - or a
close approximation thereto, The answer +to the second is perhaps best ob-
tained by looking upon development as a continuous process through which

: T o
a people 'learm to cope with the privileges and burdens of choice! .

- As our population grows towards a billion: as land, water and energy
become scarcer and as the pressure on the cities from outside and from
within them rises inexorably, the scale of decisions will enlarge and the
time available to make them will diminish. Each élement of spublic policy
will affect more and more ?eople and as the acts of legislation and
decision-making become steadily more burdensome, the temptation to sacri-
fice the adaptability of complex organisation for the apparent manage-
ability of simpler systems will become steadily more difficult to resist.
In consequence, the fidelity of;cqmmunicationrand control will become
coarser, so that oscillations between anarchy and repression will become

-more frequent and bigger in scale,

#* Discussion with P.M.Bhargava: "The Approach could have been
written by a committee of Secretaries to Government! .

Phrase attributed to P.N.Haksar.

Margaret Mead in a film on her visit in 1965/6 to the Manus of
New Guinea whose people she had first studied in 1928,
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is, the burden of ehoice can be lightened and the privilege
shared. The scope is wvast for the professional scientist to do both of
these things, but to partake of it will tax to the limit his integrity and
his resources, both intellectual and physical. The burden of cho
reduced in proportion to the confidence that one can cause to be
in the anticipated consequences of alternative public policics.
precisely in the matters of establishing confidence and anticipating
sequonces that a scientist faces the most acute ethical dilemmas and dis-
heartening professional impotence. Anticipation is a difficult art. 24/
Methods of anticipation that are anytnlng other than astrological run the
gamut of maturity from physics to social biology.*® ‘The scientist is
frustrated by the need to bound his concern within limits that arce much

closer than those he would permit himself were he limited by his imagination

alone, For, in science as in history (to misquote Mead,——/) "the grand

design without the detail shakes belief and trust to the core." Yet, the
evidence shows that in matters concerning Man and his enviromment, small
causes do not necessarily have small effects and limiting one's concern
may only cause the anticipated outcome of a particular instrument of public

policy to be wholly unrepresentative of the totality of the possible effccts.

In the coming years major decisions will be made that will shape the rela-
tionship between our people and their cnviromment; for example, on the
growing of mono-cultures, on the control of pests and predators, on the
management of forests, on the management of limited water supplies, on
compulsory birth-control, on transport systems, on housing and urban growth,
on ruclear power and on national sccurity with or without nuclear and other
more terrible weapons. The effects of these decisions will become visible
within the lifetime of our younger scientists. A great many, perhaps the
ma jority, of the questions raised will be incapable of being answered un-
ambiguously (if they can be answered at all) because the appropriate
sciences have not progressed sufficiently or quite simply because there is
insufficient time to gather all the relevant data and to analyse it. For

a scientist trying to answer the questions the temptation will be great to
exchange local power for truth; to proclaim certainty when only possibi-

lities can be indicated; to say "I know" when he doesn't.

* T am not suggesting that astrology is a valid method of anticipation.
But one must sadly acknowledge that s1gn1flcant numbers of our people
including scientists, have confidence in astrological 'predictions!'.

A= ]
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In such a situation, the role of the respongible scientist is clear; he
must do his homework as thoroughlv as he banA state his premises and
the proficiency of the knowledge he ieﬂlovﬂ and then be unafraid to
advocate a course of action, despite the uncertainties in his immature
science, — He will then be a political animal, very different to the

usual kind and much more valuable,

Having thus become : ticipant in the new politics, the scientist must
be cognisant of the political context; the real > as 1t cxists on the
ground, not the professed one as emerges in political speeches or through
the distorting filters of the news-media. This political context is
provided by the decis s actually taken and by the set of instruments
of public policy that are implemented. Their effects on the large-
scale can -~ perhaps be gauged from published information. Por their
effects on the small-scale one would, I éu ppose, have to travel a great
deal. In sum, the context will define the content. The background, to
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quote Kosambi, dis all important,

With such a role for ‘the professional scientist connecting World 2 to

World 3, Science Policy will emerge as a coherent packége of explicitLy‘
made- political choices between alternative courses of state action
maturely advocated by qc1ont151s.ggg scientists constrained by, and in
turn constraining, the scientific community. Two matters will remain:
the extent of state support for basic research and an ideology for

scientists that will merit, and might command, universal political respect.

Control of guality - the warrant for basie research

If mature advocacy is to carry éonviction»and if i1t is to be prevented.
from degenerating into corrupt self~intérest, the proficiency of know-
ledge in handling ever more complex probléms_must be steadily enhanced,
If the privilege of choice is to be shared, science must become more
communist. Tt is not only in principle that scienée must be accessible
to all those who submit to its rigours, it should be so in spreading
practice. Neither of these requircments can be mét unless the founda-
tions of science are continuously strengthened, and the detail filled-in,
Only the very highest quality of material can be permitted to be used

for these tasks if the entire structure is not to collapse.
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The control of quality is one of the most difficult internal social problenms
encountered in our scicntific community. Patterns of etiquettc derived from
European practice, particularly the practice of recognising and acknowledg-
ing adjudicating peers, both tacitly and explicitly, form the basis of the
quality-control procecdures. These patterns are wholly foreign to our tra-
ditional culture. They exist in precarious symbiosis with other cultural
practices in our scientific community that are antithetical to the sci-
entific ethos. It dis for this reason that the professional scientific
journal - the main quality-control device in science - is practically non-
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existent in our country. —

Nature is the fairest and the most unyielding arbiter. The fundamental
problems she presents are the primary touchstones that are used for the
detection of shoddy science. The conduct of basic research is the only
way in which the quality of sciencoucan be ensured through the submission
of the claims of competing theories to the evidence that nature provides.
Theories mature into paradigms, their forcbears are forgotten, many of the
original obscurities become ifrelevanﬁ, and a 'standard version' of know-
ledge is admitted as part of the foundations of séience. Until, that is,

it is usurped through a scientific revolution and replaced by another one.

This process is an integrél paft of the metabolism of science of which

basic research is the life-blood and comnecting link between World 1 and
World 3. Without basic research the entire social enterprise of science
will collapse, more rapidly in our society where most of the social prac-

tices of this enterprisc are not indigenous to it.

How much basic research and in which fields will be the subjects of con-
tinuous debate and argument.  There will never be any long-lasting formula
for the propbr£ion of the national science budget that should be devoted to
it. = We must remember though that "we take serious risks if we put
scientific research and development in the bed of Procustes and chop off
its head in the name of financial difficulties". 20 Only scientiéts can
decide this proportion. Séciety-ggg} allow them to rctain their delegated
power tp do so. For their part, scientists must cultivate an ideology that

will merit political respect.
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Trusteeship - an ideology for scientists?

Scientific knowledge is now recognised as the fourth factor of produc-
tion additional to Land, Labour and Capital. Much political doctrine
has emérgedrfrom theses about the owmership relations amongst the tra-
ditional factors. But little has been said about the ownership of the
fourth and the relationship betwesn the owners of this factor (the class
of people zalled scientists) and the owners of the others. BSome thesis
gbout this relationship must, surely, form the basis of an evolving
ideological anchor for the souls of scientists. Without such an anchor
science will either wither away or become the handmaiden of the most
grotesque forms of exploitation of both Men and his natural enviromment.,

Either event will be a tragedy from which we are unlikely to ever recover.

Trusteeship is an old idea. Gandhi, for example, tried to propagate it
: i . . L 1

as a practical organising principle of economic act1v1ty.-2~/ Its

applicability is greatly limited, however, by the fact that in economic

activity the exchange: processes between privately-owned factors of pro-

duction cannot be sufficiently finely tuned to enable somebody to be

A RERE.

Lre
better off without somcbody eclse being worse off. Hence soecialist doctrine.
&

But knowledge is in a different category. Amongst scientists it is gifted
and re-gifted with only mutual acknowledgement as reward (albeit an
essential reward without which the social organisation of science would
break-up). Only priority over the ownership of scientific knowledge is
held sacrosanct, not ownership itself. It would seem, therefore, that

the concept of trust ovnership of intellectual property on behalf of
society is a first base upon which can be built an ideology for scientists,
But to construct such an ideology will require on the part of scientists
the display of the highest standards of integrity and a pattern of beha-

viour outside the laboratory that must not revesl absurd inconsistencies

or propensity to corrupt.

If we are serious about building a seceular, democratic society of which
the scientific enterprise is an organic part then scientists must
establish their bona fides as trustees while society, through Parlisment

and govermment, must permit the mature criticism of public policy.*

* OSpecifically, it will call for the most 1liberal interpretation
of the 'conduct rules! governing government servants. It would
be preferable if altogether new 'rules! were written for the
scientific component of the civil service. ‘
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Without such constant calibration we are liable to do irreparable damage
to the fabric of society as it is woven by the complex interactions between

Man and his enviromment. Socicty must also understand the internal social

system of the scientific community (as outlined above) if it is to appre-

ciate and assess the merits of the peculiar brand of mature advocacy that

is scientific advice.

With such a mutuzl understanding between our scientists and our society
we may meke some progress towards erasing the dichotomy suggested in the

Galbraithian title of this essay.
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