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For the next lew decades, the developinent

of this country will depend largely on the application

of science und tlechnofogy. .. ..the nation has to
recognise that technology 15 2 mujor nutional resvurce und
a vital element in the task of achieving self reliance’. !
For cxample, the rele of agricolture, 1nuu>t1y and heallh
core delivery in the national development plan—-
through inercased agricuitural and industrial production
wilh the resultant savings of foreign assets; the increase

of employment through expansion of agriculture

and industry: the utilisation of natural rescurces;
better health care delivery and the increase of manpowei
utilisation; the conservation of the cnvironment and
the avoidance of pollution — should be quite obvious.

“Investment of resources in scignce und fechnoiogy
can bring substantial cconomic returns as can
investment in education and tratning.  Yet, they must
not be regorded as isolated activities deserving some
support, bul as components of a dynamic system 1o
convert human skills and enterprise into new material,
wealth, and social amendties. The effective use of
the achicvements of science and techinology requires
the removai ol all obstacles of a political,

social and
ceconomic character which have been inherited by the less
develpped countrics from past stages of their history. ..
Science and Technology contribute but one factor of
change, which must he integrated into the overall
ccopoimic gand social plan™. 3

In Sri Lanka in the past. scicnce was given just
bare recognitien by its control, firstly, by & Ministry ol
Housig and Scientific Affairs, which was followed
by a Ministry of Scientific Affairs and Industries.
he latter situation begged the guestion of the equally
important but uncoordinated roles of science 1In
nericulture, heaith, fisherics, ete. The inclusion of
science with industry was apparently more for reasons
ol admwinistrative convenience than Tor a fundamental
liaison at the plunning level. There arc many
examples ol the luck of co-ordinated scientific impact
an the national development plan. Some of these
are discussed below,

Some ol the constraints i the local scene which
hinder the L.Iu- tive u‘»nlnbu ien Lhat science could make
to the development ol Lhis country are also briefiy
reviewed belpw. together with some general suggesiions.
On account ol the basic sinmilarities that exist between
this country and India in respect of developmental
needs,  the weientilic background and  capability,
extensive relerence 1o the Indign science situation will

perhaps be profitable.
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*OThis agticle was wr

Lack of recognition of the role of science
Development Plan

in the Nationaf

“We have in (s country, o Planmisg Minisiey

monopolised by a group of tcanomists-—no detbt
they may be important but thalis only one dspect of

planning, They have no doubt cmphasised the
emplovment aspect but national plain g is somethine
far greater, It needs the participation ol other
scientific groups like the pure und applied scieatists

of at least the major areas of refevance Lo Sri Lapka™ 3}

The MNationzl Planning Commiliee, abl picsent
represented by only the Cabinet Mintters amoneat w
direct *u,hmcal or scientific expertise is absent and

whose deliberations on techmeal matiers e ofton
amateurish exercises, ai their besl,  Shorlcomings in
technical progress are scldom eval Ld or coreclod
Compare this siteation with the Indian see “There
is u Seientific Committec oi the Cabinet 1o ds li wii
scientific matiers.  FLocovnsists of the Prime Minig
d!t(i certain other Ministers,  This Commitice is nssi- e
by a commiltee of scientists known as the Scientf
Advisory Committee to the Cabinet. . The lunciion
of this Commiltee are:

Iy

1. To advise the Cabinetl (i an
and implementation  of the  goverument's
sctentific poliey: (A} the coordinution ol
gogverpment and between goverpmentsl, seimi-
gosernmental and popgovernmentitl scicntific
rustitutions in the country. including scienliiic
and technical depurtiments of Lhe universities:
(¢} on scientific and lechnical cooperalion wit
other countries and  with  alernationa)
seientific and fechnicat ovganisations: () on

the Yormulation

such matters =5 may ke refered o i,
ihe Cabinet such proposals and

2. To place betoic
advice a5 may mmprove and develop
and technical work in the enuntey™,

The following stmple example of the unforisndite

consequences of the lack of sefentific experiise and
colleetive decision-making, bears mention, A few veurs

ago, the Sri Lunka Associaiion for the Advancement

ol Scienee inguired into the workings of some Lechnicul
corporations: one of these was the Flour Milling
Cormporation. 1t was found thal wheat bran
hcmg exporled at a tow return of anproximately 10 US
cents per pound. At that lime, 1he loeal  supplics ol
animal feed were fast dwindling, with concomilan
increase of the costs of runming poullyy and cutile
farms which compelled some io close down,  This yesulted
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inafall ol ege and meut with milk output and a loss

of guinful employment. This matter was brought to
the notice of the Minister of Agricultute who was
informed 1hat 1he dloppage of the export of the bran
and its addition fo the feed of animals in this country
would have provided the much needed support of poultry
aod dairy farming and of animal husbandry.  Almost
unbelievably, the reply of the Minister was that his
business wus to look after human health and not
animal health and this wmatter was thereafter dropped,

To quote this document® further in itustration
of the Stile patronage afforded by the Indian government
to sciece. .. “The Council of Scientific and Industrial
Resenrch is a semi-autonomous body resmonsible
Lo 1o one Ministry of the government. i3 Prestdent
is Lite Prime Minister, its Vice Presideni s Prof, Humayun
Kabir (he Minfster for Seientific and Cuoltoral A fTairs,
tivd oonumber of other Ministers are members of 115
governing body, on which serve also one member each
ol the Lok Sabha {Lower House ol Purliament) and the
Rajya Subha (Upper House) as well as o number of the
ablest industrialists and scientists of India.” Noteworihy
i~ the opportunity siven af a rational and official ley
for coordinated dec 1on-making in the course of National
Planning.  “Seicatific Rescarch  was not  thought
necessary to industrial development even though in
neighbourtng India, this was berng given the highest
priovily with the patronage of the Prime Minister
Neliru, himsell™ 5 wrote Wijesekara on scientific resenrch
in this country

Lo our owin contexi, in addition 1o such a peneral
body, similur deviees lor co-ordination at more peripheral
levels may provide cfective links between  such
departments as-

Healih-Tngingering.
Hewih-Socia!
Pisheries-Zooloay.
Botanical

Selenees,

Forestry Scienees,

Industrial Developiment-Fnginecring, cle.,
a8 again, is being done in Indin %, .. The Counci]'s
Board of Scientific and Industrial Research supportad
arch 1 the Universities and Research Institutions
gh the Tollowing filtecn research sommiitees, These
commillees are composed of representatives of Universities.
research institufions and industry, and function in
Las Narional™ tmy italics) “committees in their
respective felde™ #

Lack ol Resources

lio fow an input ax

Sienendf

Research and Development

(R & DY e

been the very low investment on
i resegreh and development

e addition to provision of gdeguate funds
for even e At ce of routine service [unctions
in Universities and scientific instifutions,

oy
s

The absence of a sufficier: input as R & D is mainly
due co the absence of a proper eveluation of the roie
of science in natignal development and the ahsence
of & national science policy.

“Today between 15 to 20 of the 120 counlries of
the world with less than onc-third of ity popuiztion,
possess practically all of its science. They spend more
than 95% of the world's development and research
funds. . . Furthermore, these countriss reaped 1 the
past and are now reaping most of the direct COONOMILC,

political, social and geperal cultural benefits of
scientific rescarch. . 6

Lack of firerature.

This results from low financia!l allocations, sub-ontimal
utilisation of available funds for journal Lmports,
absence of intertibrary coordination in Journal imports,
absence of readily available means of duplcation of
seientific literature,

Constraints with equipment.

The absence of essential items of cquipment,

absence of technical acilities and expertise for (he
repair and mainicnance of existing cquipment with
conseqgitent wastage of large sums of [oreign

exchange on the re-import of substitute equipment.

For example. the Universities have several million
rupees worth (in forejgn exchange)of INICTOSCO Es
without any servicing facility for the cleaning

of lenses and prisms to prevent fungal coonisation.
A dew years non-cieaning will result in the uselessness
of the nstrument duc to opacity of the lenses.
This, and other similar needs have been pointed
out, at cach vear'sestimates lor development proposals,
withoul response.  The Nalional Science Counail is now
vestigating this matter but the implementation
ol whatever recommendations it may think necessary
will be stifled unless there is full authority and patronage
at the highest governmental level, The provision

of the Council with more exceutive powers is deall with
below,

Lack of funds and wiants Jor R & D ——hoth in locai
and Joreign exchange.

In Western and other highly industrialised
countries 1 large part of the financial input for R & D
is from private sources. This source has hitherto

been untapped in this country, although privale firms
and institutions which could benefit” from the
results of basic and applied scientific research are
also those instituiions which could provide such funds,
The present five-year plan placed great emphasis

on the role of the private sector but “whereas the plan
envisaged a total investment of Rs. 14,820 million
expected from the private sector, the Finance Minister's
laxation proposals dealt so severely with the private
sector’s capacity to save that the investment of anyihing
approaching this secale is made almost impossible”, 7
Suggestions for the cooperation of the privale sector in
this respeot, are made balow



There is almost a toial lack of an emergency fund
for the import of cmergency supplies of consumables and
components of equipment (e.g. a spare part or bulb)
of small cost, which however are vital for the continuation
of work in hand: this leads to serious delavs or even
gbandonment eof the work., One cannot help but
refer i contrast to the many fancy items of geperal
merchandize (sadmon and sardine included) which are
imparted freely,

There is 4 xerious fack of
and determination ol priorities on the part of the
University administration in respeet ol research,  The
Tack of foreign aid. bolh as [ellowships and grants lor
research, ihe need for locally oriented research and
the training of scientists locally bas meant increasing
requirements of funds for these purposes. These
increased demands have sometimes been met with even
an inverse response from the University's adminisirators,
One finds onenetl 1 LAOIMHILOUS situations such as the
University™s directive on one hand that junior stafl

proper perspectives

should obtam their gualifications (postgraduale) by
research done locally, while on the other hand. insufficient
funds sare provided for these increased demands:

even u\iﬂing voles are somefimes reduced,

“The total expenditure on research. including salaties
of research assistants has been onty about 1,29 of
the Umversity's voie. On the other hand, the
Kothari Commission® which examined higher education,
in India has emphasised that for a country like India,
al least 259 ol the University vote should be spent
on research. So far, funds available to the University
through the Ministry of Education” (in Sri Lanka)
“has been inadequate even for normal undergraduate
teaching™. 3

As an example of effective planning, one may again
quote the Indian situation. In the 1950°s, in the uui\'
days of India’s postcolonial development, sufficient funds
and expertise were invested in atomic enerpy research
which today is the threshold of providing India with
energy to repluce oil which it imporls at great cost.

Insufficient recognition of the worth of scientists,

“From a purely practical point of view, also,
it is impossible to import technical know-how and to
apply it suecessiully il one dees not have available Jocally
acorps of learned men to wham one can appeal for guidance
on matters of pure scientific principle”. ®

In India now, there is a seientific ta! :nt search
which goes out to recognize scientific talent amongst
her young students, snonsor it and find eﬁc\:mx omietx for
its utilisation and expression. It is perhaps not untrue
to say Lhat hitnerto in this country even the body of
of practising scientists has been regarded by the
successive governments as an expendable or dispensable
elite.  Whilever cooperation there has been in local
applied projects, has been achicved through personal

contact and friendly persuation.  This country imo,
a team of Soviet scientists to report on the slate o
affairs at the CISIR, inspite of having sefficient men
of internationally acceptable stuture and more significant]:
who would have possessed o greater inslght into tlx
constraints that exist within our own scene,

rted

In any country, scientific rescarch for tts own
sake as an intelectual pursuil is prabubly indulec
in by only a small minority of sctentisis,  On ihe other
hand, some form of incentive is the more vsual stimudes
for research. This need not be only in financialerms
but could and perhups more effectively be in teyms
incentives as recognition of work, ment awards, meri
promotions, state sponsorships of partcip: ation in
meelings and congresses ahioad for the presentation
of research work and appointment to higher posts,

The {‘jdl‘llC]]’hlUUl’l of local scientisis in maoe Lings 1{«-0;;.-_!
or in foreign training courses has not been ur oft
ay their competence or dchicvements, and the o
for such tratning, would demand.  The main ol
appears, sometimes, Lo have been bureaveratic red L
the mere ‘sitting on’ a file by a subjeet clerk. but
basically to the absence of o national appreciation of
the useluiness of such foreign contact,

s of such

Obstructive administration

This is perhaps the most obroxious ob ali
constraints, Innumerable instances could he cited of
virtual control of scientific affairs by relly bureaucrits

or even clerks, and the latters’ abjudication on what _L“lw
are technieal or sclentific matiers. A trea tsury official
would arbitrarily and unilaterally delste dey J‘l(mncrl
proposals for the following vear or 2 clerk will decide ns

to which sctentist should attend the next mmn.:l
congress abroad. These are real situgtions,

Excessive Bureaucracy
Especially in regard to the provision of technicai

needs for working scientisis. It i3 mmperative tha
the scientific organization, imstitutions and labapiories

Directorate - General of Supplies and Disp
procurement of stores and cquipment
be allowed to set up their own purchaze s
To have valuable, urgently
totiing on the whaifs or at
frequent occurrence

needed
Customs.

Insufficient consultation of scicntists on matiers «
or scientific importance, While this lack
basically from an absence of an .me..c:.xlm". ol the val
of the advice wiuch scientists could gy
of coordinating bodies of scientists and
has resulted 1n the sifuation where little or
opinion is brought to bear on llEU’lcl“}, import
projects such as deforestation problem
coral reefs, rainmaking. fisheries in inland waters and

iy oy
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wild life conservalion. In some of these areas, it
was left to private bodies and enfhusiasts writing
Lhrough tne daily press to provide the necessary

persneciives
The drain of scientists

Much has been spohen and written about this

subject, but tutle of il is understood and much less
has been cven atlempled in the way of reversing this
tremd, Apart from the constraiats listed above which
contribute fa the absence of job satisfuction (one of the
rewards of nearly any occupation), considerations of
crmoluments have been L10ﬂl13011cc! fur 100 long.

I'he present day administratton, especially of the Health
Dienartment is fnelhcient wo the extent that even the
stipulated salary werecments of medicr] officers have
nal been paid. in soime cises Tor s moch as 2 w0 4 years
double house rents Tuve been recovered from staft after
recent transfers and payment of arrears on correction
o safury wnomalics hove nat been wmude for several
Salary seales have remguned siatic Por several
Poand osome insdanees s o the Untversities
without increases compalible with the
Lroe inereases in The cost of Living over these decades,

Ve

Some  Solutions

tromm those alrcady alluded (o abose, the
ng senerad suguestions may be considered -

LI

Fotlow:

. The Governmient should Tormulate o Nufional
Policy ot Science and Technology and should
mdicate & program lor s implementation.  { Fide
Premicr Mepru's speech Lo the bnduin Purliament

o 1UAwY,

Afairs shoutd be included T fhe Mt

\mullm:
Planpine under the Prime Muister, who as in
ll‘.'.: Cithe ladii, cun then be in coordinaling

control over the seientilic aspects of the National
Deveiopment Plan. The science ared inay wlso.
wsoatn atlernotive. he in @ separale Mimstey but
withy close Hnks 1o the Nauenal Planoing body,

The sdvantages of bringing the scienee prograine
ander the Prime Mintsier™s own Minisiry are

i1 The

bhe an omnite

most eogent bemg that science shondd
aral part of the Nauona! Development
nlan and s thevelore ao umbrella which covers muny
dspects of the plun and 1is implementation. Upto
now, these *ccminf'l\' disparaie acuivities have
come uinder separate > Monistries and have been
' ihl[lO“ i tevel Inaddition.
aocentrul avenue for the
2 ,Nfl'li.‘ir'_‘ may prevent the
S } 1_(‘-.1 oy ihe lodian policy decument
osiluation which our administrators have shown
A inoly vreat tondency lowards),
"',wcu uocare must oo taken (o ensure that
planning - nd technelory does ot become

SCTCHICT

el

ke

i matter of acquiescing to the power of advogides
of this or that project rather than o matter of rational”
tand | would add wational) “*decision making”.

{1y There iz now little authority behindihe
efforts at getting the science machine movin
For instance, the postgraduate training program
in Medicine is being stifled by various impediments
al i by vested inlerests which
are opposed 1o the Natignal interest oy more
vravely by 4 hack of precise policy on the part of
the Heaulth Minisiry, This stiuation may have
been prevemed had the pmg_rzn m bun iven i
backing by its inctusion in the National Development
Plin.

¥
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culd  International relations (uid.  development
programs,  grants exchange ol espertise and
technologyy may be more effectively condrolied.

As tmportant. perhans, as anv of these advimtapes
5 the recognition and patrongee afforded to sctence
and seientists by the melusion of (hese ailairs
within the central ministry of the government.
“The most significant reason why scienlific research
falled 1o develep in Srt Lanka, 15, of course, the
lck of high level, political patiomige. S

tcorporating
within the

Advisory  Boards  or Commitices
scientific expertise should be set up
Planning Ministry m the major iields which are
refevant to the National Development  Plan
{Agriculture. Health, Industry, Fisheries,
Natural Resources, ete.) A pood example of such

4 committee or Cmmnmlon 15 the one proposed by
the symposium organized receotly by the Sri Lanka
Foundation Tostitule and the Medical Dducition
Unit of the Peradeniva Medical Facully a
Notional  Health  Manpower  Developraent
Council ~for the training of peisannel fnvolved

i bealth core deliveiry.

The MNational Sclence Councif (NSC)Y should

be w part of the Ministry of Sowence und be given
wider powers and a more effective role through its
pewly tormed cownmittees.  These should be given
gxecutive powers since many of the important
Functions which could be performed by these
commiilees are now nol possible owing (o the
luek of execulive suthoritys for exwmple. the
eatorcement of rattonalisation of the fmpert of
scientific literalure,

The NSC fihL)ulu‘ fullil the role envisased by the
ladian scene Lo will also require goverpment

(o set up and adeguately fimance machinery that
will maonitor, evaluate, corvect and rediect the
implementation of 1he varions programmes i

the science aod techoology pian™, ¢

Aericultural. Medical {or Heallh) Engineering,
FPisheries, apd other reseaich councils mav be



6.

fecessary Lo co-ordipate and integrate. sponsor
and promote research and to disbutse grants in their
respective fields,

A research and development cess or fund may

be created through a levy from privaie enterprise,
for the general support of research: tax {ree grants,
for specified research projects may also be allowed
Lo private firms.

University science research. A
Grants Commission (UGO)
corresponding Indian body s & Statutory Body,
not responsible to any Ministry of the goverament,
which coordinutes and promotes University education
and maintaing standards of University teaching.
examination and research.

U I'li'v‘t L'a.ii}"
15 desirable. The

Creation of a suitable climate tor the working

ol scientisis. Some pessible approaches have
been menuoned above.  In addition, the [ollowing
may be considered,

(@) Higher appointments to be made on the basis
of ment although seniority may be taken as a
minor criteriorn.

(b} Direclor's and other high posts in {echnical
and similar instifutions be filled on the basis of public
advertisements and the appointment be made
essentially on fechnical and administrative competence
and perhaps on a contract basis, At the present
itime. such anpointments seem to be made on
sepiority which, mav lead te the sitnation of a
sgusre peg 1o @ round hole which is one of the
most damaging of conditions for the proper
development of an  jostitation. A distinction
should be made between holders of ‘posts’

and those who are actively engaged in  specific
jobs. The latter alone should be on advisory
boards of technical corporations and institutes.
The former zre most often “‘flag wavers”

in search of honourific titles and have no first-hand
experience ol any worth, Their curricultm
vitae should be used in screening their claims.

(¢} Science tafent quests and sponsorship of such
individuals for appointments to national posts,
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Science and Technology Policy

briel” comment (& fo discuss 4 few poines
: Seience and Technology Policy, spec cially in
Lanka.  This s not o formal paper, but it

The case of Sri L
Lo he seen as farely an attempt to sensitize o ow of the
svues involved,

Seience and Technology Policy has two dimensions.

Firstly, as an academic discipling which studies the
conirol. direction and prosress of science and

technodosy, and secondly, n the practical domain us
actinn - oriented  lowards carrving oul policies in
Science and lechnology so as to consciously influence
social und ceonomic ehanges,  Ia the academic sphere
Svienee and 'Ji:ulm_oln;.'\.' Policy rests on ihe mfcrnhm-e
between fard aod scienees,  Thus, if obe were to
enumerate: there s o s *L‘l(ﬂut!\- of sclence and technology.

an economics of seience and technology, and hypo stheticatly
ane could even Tmy ,_"n 4 psvehology of science and
technoloey,  The sociology oi" x'ricuu and technology
itself, could be broken dewn into sub-disciplines, so that
vav af medicing, nOL[OLOf'\ o lLChI"I{}II‘;_..‘..\.dl
von. There have been severat workers
specially during the last ten to fifteer
atwempled to identify factors, social
have had an impact on science and
and conversely, those faclors 1n science and
techaology that have had an hnpact in the socio-
ceonomic sphere. These studies go back to several
aes in nineteenth century Europe including those of the
Later. more Jetoiled and

il

W i':\.‘

LRI,

1
JdNdl

lechnology

Wyt

very important ones ob M

sophisticated claborations and studies like those of
Burphom. Kuan, bPr
the

s and athers have given a more complete

clationsiip between science and

the socip-cconomic sphiere. These

sen workimg o the interphase between the

U sovial sciences 1o point out the interactions

Iuv cen sociely on the one haad and science and
chnology ot Lhe other

1
me fure of

1 L,,Fmr [yery

In the Western world, wark in ihis sphere has
hecome of extreme irra|_:im\-m(: recently, within the
koviu\t ol u virtuasd neae crisls o the hard sciences
the given Le ""0"\“"_ "l hu‘c iq a d‘-p o1:estionin§!

and

Lh:::.mg_\_ has taken UVL.F tm. fast tew
o currenl concern alt a symptomatic
l;-.el on the environuent, the guality of tite ete., are more

visilile associated wspecds of this quullonmﬂ that is
ncn-“rrtn; Within [hird World on the ciher hand,
there has been u -'!LI-.'\i;i!!HT‘-g nf' the appropriateness of

...... for example. 10 the
of siructures of lj\. u_mic'ir ¢ with the

_m][\snleni Lechnolowies us

sirepethening

coutiiries i the eendre, u these imporied technologies.
the rele ol muliinational corporutions have been

Susanihe Goonatilake

Director of Resvarch. Péoples’ Puank, Colombo 1.
subjected fo ,n{‘mc. 'm.alxm_. and discussion in the Thiwd
World., Further, recent students ol the 7.‘1”(1 World

both from the Third \\"urid. itseti, and svinpathetic westarn
scholars—have begun 1o guestion the entire lite seyles,
as well as the s¢ience and technology siyles Ut arose
as part of historical developiment in the West during
which historical process, we as members of the Third
WVWortd were treaied s raw nooterial and mooipulated
abjects of this devclopment. In shot, the svience
and technology that ds avaijable today in the West s
as it \mL the congealed Mstory and experience of western
man in its phase ot subjugation of the Third World.
This L;uut;onmb and pew Lheoretical perspectives hove
removed much of the sura of the a xaumplmna of an
objectivity which was held as the basis of sclence and
techunodogy. 10 s now seen that scientijic objectivity
wis an objectivity contained within ceriain social and
Eistorical Ninonts and 25 such in an absoluls sense was
not “obiective’.  The grawih of science and techoglogy
in the West was a process by which scientific and
tochnical progress was made 'hlmlgh a istorical
process 1o which we werg cuisiders, ns well as subject
The major ¢lm now Is to r;-mmr bistory as el
may he to restruciuie science wnd

our views amd peeds

matter,
partners and
technology o

Sclence Puli(‘y in St Lanks has becw Lt gely
unconscious of the brosd considerations that we bave
sketehed ubove. Formal nolicies have nol been
formulated at & gavernment level Lo incorporate even
general policy mndelings even withoul recourse 10 the
lhmrenm. considerations that we bave skelched above
Several writers, inciuding G. C. N, Juyasunyy, Osmund
Juyaratne, R. O. B. Wijese Iwm a4 well as mysell
amone others, have writlen on some of the dimepsions

of th: problems ol seicuee and technology mlh na Sri
Lanka context. However, these considera have
nol ereni in any desres into formal decision- -makiog .

This lack of @ formalised scignce policy i.~' peky
due to 2 lack of awareness among political deeision-
makers of the importance of science and technology.
One has to contrast the experience of Sri Lankain his
repard to those of India and China, Althaugh India
has followed what may be described us an elilist
science and technotogy policy and China has followed
what nay be described as @ more muss-oriented science
"'u! technology peliey. there are strong similarities

belween the two and has resulted in both being very strong
scientific and technological powers today,  In the case
of Indhs, this advance is due targely to the personality
of Jawarhalal Nebru who in the very early years of
Ih¢ post-independence cra. took s cience under his
wings. gave it high priorily und hrought out a strong




sgientific structure.  Tade
scientific infrastiructure thal
country in rhe world.

toxlay possceses a
can vie virtually w

vast
with any

I the case of Sri Lanka. unfortunately. ne formalised

science and technology policy hus emerged due largely
to vninspired leadership at the top in this regnid,

A Ministry of Scientific Affairs was created a few

years ngo as part of 2 targer Ministry ol Industries and
Scientific Allairs. but has not been given sufficient
powers to have 4 strong impact on the zountry,  Inspite
of this lack of 1 formad scientific ana {echnological policy
there has commitment on the part of the
government towards science and technology which has
contimued Lo although somewhat nfmh’*zarfi!};

and Loday Sri Lankan scientisis in many fields Fare very much
better than those of many other Third World countries.
Thus, our seientific and technological intrastructure is
higher than that ol many medium stze countries ol Alrica
and Asia, althoopgh we are 2 small country. Bocause of this
virtually wnconscions growih in science and technology,
e hoast today a bratn drain of considerable proportion
with flight of personnel to the more affluent countrics

for not on!y meney hut sclentific recognition reason s,
Many scientists and technologists atiected by the
bradn drain give as 2 mador reasoen. not <o omuch the
lack of monev but the lack of job sausincton, and the
fact that se and technologic

been

grow,

Jentific
country are baing stib left in the
spegially 1

al decisions in 1he
hands ol amateurs

Administrative
CORmInLnY

L

Services,  Foi

the scientific who i in close communication

with developments cls ‘“huc and who have witnessed

a growth of screntific advisory bodies ol o very bigh-
powered nature in both capit: st and socialist countries,

this amateur control in St Lankn stands 25 an fridating
apomoly.  Informal  discussions with local scientific

and technol sonnel indicaic a strong degres
of frusi d resentment in this tegurd,

froeme e

vical pe

dration aix

Another strong refson far frustation amopy
sefentific porsennel s the clusion oy part of aid

*x *

The aciual conent of svience and technology

conerele Seonon

ke other spheres of

actively influences politics:

and technols

iy 1[,1 |h.. iy Lu).;_ roce 0!"

oW particdlar

‘ff‘(:}mo?om i
oy 11|L COURnITY.  Nev
Colll ‘E',;O"\ ""’"L \.

L T -
rthefess, t

by (he infrmsic requisements o i seicniific development itself
' himan activity,

conseq m,nl[
d ole [('- ceonomic, sciontific uul luhnoh-fz_:cai abieclives. ;
solicy must change with the development of scignee,
{ new scicntific perspectives.
cociz] function of sclepee within

packages of sub-standard foreign expert .
expertise is available in the counirv.  There s 2 f
place in the country for foreign expertise in Helds where
no competent Sri Lankans exist, bul many of the
forcign expertise aic in those fields where Sri Lanhu has
a high degree of competence. Perhans one of the
most glaring. of these 15 the case of ¢
prone (o making statements al 'u,Jtiun ¢ patherings

of Sri Lankans on subjeets virtually vivying from rural
development fo atomic physics, subjecis on which he holds
ne competence.  The image cvoked is that of white
colonial Gavernment Asents at provincial school priie-
givings during the pre-colemeast e,

Farcigner,

There have hzew maoves over the Tast Tow months
within the National Science Council, the Association lov
the Advancement of Science and the Natronai Academy
of Scicnce to get the Importance ol sclence and
technology pelicy across to the pelitical authoyities, In
the recent general clections. one major po ! ooty
included science and technology valicy 1 1s manilesto
whilst the others lareely ignored 1 Fvis essential
that for Murther growth of science avd techiolopy. both
regular and consistent patropage s well a8 tormed
recognition from the top is necessany for the growlh
of a viahle scientific community,  In thes cespect,
seigntisls and technologists shoud contivue appiving
pressure at all points for ot only the recogntiion and
acceptance of «cicnce and tecimolosy, bit _i'ur
conscions use aof science and lechinology hy different

spheres of the economy.  These measures should
mdudc pressures {from sOeulific assor itions, lrade
miions and lobbying ol politicting. One Jesson that

the u(_\\ acadenue subiccts denling with science policy
revents 15 that science “and technology cannot be
divorced from pohlru and vice verse and that the
structures of socicty and structures ol suience re
imately connected.

* H
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* The Magical, the Practical, the Beautiful and

Vv s

the Greatest
. B J. 4. GunéWardqna

Professor 'qf Elegtrfcal Engineering, University of Sri Lanka, Pemdenij)a Ca.r_np:}s.

| This article discusses science’ and tei:hno]oéy-polic;f
of the recent past and makes some suggestions for
the future.

The Magic Solution

A few years back, the Sri Lanka Broadcasting

- Corporation announced the following ‘main point® in
.@ morning ‘news’ cast. “An uneducated technician
from Rambukkana has developed an engine working
on sea-water”, This was shortly -after OPEC had
launched the energy crisis. Thus,on hearing the sentence
the writer, like many others, “hit the ceiling,” " The
laws of thermodynamics were no more. Civilisation
and on further-thought, the universe itself, as we

knew it, had to end, : '

People travelled from many parts of the country
to witness this miraculous invention. Some
technologists burnt derivatives of the dwindling fossil
fuels to travel to Rambutkkana, perhaps in order to -
get their finger into the pie of the century. The inveator,
- In the company of technologists, was interviewed over
the radio. A national newspaper ‘adopted’ the
mmventor. However, today, we continue to buy fuel
from the Arabs. What lesson can we learn from the
Rambukkana incidént? -

The lesson is that there is no magic path to |
technological progress, The Rambukkana incident )
was dramatic but not particularly harmful. - Less dramatic
but much more destructive ‘magic solutions’ abound
in our recent history. Recall what one has heard of or”
read about ‘Kohutex’, D.D.C.s, one-university,
job-oriented courses, the decentralised budget and
the fivesyear' plan to name a few. These colossal
failures would have served a useful purpose if they1mpress
on us the fact that technological progress is not the result
of brilltant ideas only. - Technological progress is almost
always the result of painstaking work by interdisciplinary
teams of workers. The obscure scientist laboriously
gathering routine data usually. contributes far more
than the supposedly brilliant man whose name appears
in the daily newspaper.

A good science and téchnology policy must therefore
support and reward the routine research worker, Projects .
that claim to be  major -breakthroughs should- be -
supported only if their viability is established to a - high
degree of certainty.  Even then, such projects shéould
not divert resources from the orgapisations that do the
routine work and thereby maintsin. ‘the iiifrastriicture.

3

Practical Engineering

This is a particular type of magic solution which .
has been promoted heavily since circa 1966, Those -

‘who dabble in it attach mystical power to words like

“praCﬁcal”, “jOb-Oriented”, “applied”, “On'tl_le_'j()b’_’, )
“n-plant™ and “on-going”. Judging by the queues
at the bus-halts and employment exchanges, pot-holes .
on highways, frequency of power failures, ihe difficulty -
in"gelting a counnection over the subscriber trunk
dialling system and so on, ad nauseum, one may conclude
that after a decade of existence, the contribution of '
the ‘practical engineers’ to the téchnological progress
of this country has not been any better than of the _
old-fashioned variety. - B .

' The proponents of the new variety of technical =~
training do come up with 4 never ending stream of
magic ‘solutions to our technological ills, These "
breakthroughs are described in the daily press, at
seminars and ‘work shops’, and occasionally in the -
scientific litérature, They are even known to have
been the subject of paid advertisements in the newspapers,

The description of these ‘practical’ products of
local technology and local raw materials’ is usually
such that the non-specialist is left confused and
suitably impressed. For instance, a windmill that
can pump 200 gajlons of water per hour over a head of.
25 feet sounds terrific at & cost of only Rs. 2000/-. That

s, until one realises that one is being asked to pay

Rs, 2000/- for a gadget that generates less than 20 watts!

. That, too, when the wind velocity is more than 10 m.p.h;

wbich is not that often,

Our policy makers must realise that there can
be no good practice without a sound grasp of theory.
A viable science ana technology policy must therefore

support and encourage the persons and the institutions that

provide our future scientists. and technologists with
good, old-fashioned theory. This process must bégin
in the secondary schools.

The Local Genius

This genius is said to exist in Panchikawatta and

‘in towns and:villages all over:the country. In order

to niake a living, he repairs motor vehicles or radio
receivers, He has had no formal training in his trade.
Therefore, ih most cases‘the work is bad and needlessly

“.¢xpensive.  However, to the technologist who has spent
~ much of his time in the. designs office, in development

planning,  policy-making or in social. studiezs and

therefore never learnt how to dlean the spark-pligs of

[
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e A
- dnd aconomic bistorians.

"

*“hiscar qr-?w td replace'the fuse in his radio, tﬁé;.f_illa__t_'g'e '

- mechanic appears to- be-a genius, ‘Réspéct for” the -
" knowledge and skills of others is admirable. However,

~ yery-often, the admirer of the local genius does so with

#the object of pandering to the sillier side of politicians
The result is that our national
technological policies have made litile or no attempt

to provide the skilled worker and the technician with .
the formal training which is absolutely necessary to improve
his skills and to exploit his abilitics to the maximum.
This situation should be rectified as a matter of high
priority.

Intermediate Technology

" This particular magic solution has been promoted -

for about the same length of time as ‘practical engineering’,
Purveyors of intermediate technology have ‘recently
discovered a new variant called ‘appropriate technology’.
. Tts local adherents often ignore the assumptions and -
theorems of the oider conventional technology. Thus
the laws of Newton, the equations of Maxwell and the.
laws of thermodynamics are treated with scant regard.
The fundamental axiom of the new technology is “small

" is beautiful.” Thus hand-made goods are considered

more ‘beautiful’ than the factory-made variety purely
because they are hand-made.

. Beforeoneembarksona policy based on intermediate,
appropriate or any other kind of new technology, it is
necessary to consider the following arguments:

_The power output of a human being is at most .
one-quarter of a horsepower The product of this quarter
horse-power can be much mort valuable than that.of a
generator of equivalent power because the human being
is intelligent, skilled, and may therefore apply the
‘power in a complex manner. However, if we use the-
~buman being to perform a monotonous task that takes
up all his energy, then his net contribution to the economy
is no more than the value of one-quarter of a horse-power.
Thus, for instance, when a man churns a barrel full ‘of
caustic soda and paddy straw or beats a piece of metal
into the shape of a mammoty. the value of his workis
less than five cents to the hour. Fiscal and bureaucratic
policies that provide such a worker with a rcasonable
standard of living, do not change this fact, Such policies
merely subsidise one worker at the expense of another.

The indiscriminate application of ‘intermediate’,
‘appropriate’ and other new-fangled technologies has
done much harm in the recent past. Since we are
faced with a massive problem of unemployment it is
possible to argue that manual labour shouid be substituted
for machinery. This argument is valid only up to a
point. With manual labour, productivity is bound to
be low. Therefore, labour-intensive technology can at
best serve to arrest a decline in our standard of living.,

If the ultimate aim is a high standard of living, there -
is no alternativé to a machine oriented mass-production.-
technology.  That is, although small may.be beautiful,

~ the undeveloped countries.

by definition it is bound to besmall. “Full employment

is‘very desitable.. However our aim should be to obtain
increased employment together with increased productivity,
even if this requires increased utilisation of machinery.”

We are: the Greatest

This theory rests on three assumptions and has

_misled many of our planners, policy-makers and

politicians. The first assumption is that since we are
the heirs to a great civilisation, progress should be easy.
All that is necessary is to do things the way they did in
Anuradhapura and Polonnaruwa.

Whether the ancient Lankians had developed a

great technology is beside the point. Even if they had,
we do not have the faintest idea what techniques they
used. Therefore the best thing to do is to develop
technology. as we know it now. Modern scientific
knowledge is equally applicable in the developed and
Dislike of the West, the East
or foreigners in general should not stand in the way
of technological progress. The developed countries

" got to where they are by applying science, based on

inductive logic, Our progress 100 must be necessarily.
based on inductive logic rather than some nebulous
‘indigenous technology.’

The second assumption on which the ‘greatest’
theory is based on is that Sri Lanka has enormous
untapped natural resovrces. Periodically, the press

reports the discovery of fantastic deposits of iron ore.

~enormously rich deposits 'of copper and the richest

phosphate deposits in the world. The actual quantities
are rarely mentioned. Hence one begins 1o suspect
that these reports are designed to impress the.

- " One patticular ‘enormous resource’ deserves
special mention, firstly, because it is talked about .
so often and secondly, because detailed quantifative
studies have been made by men who are t00 busy to canvass
publicity. I refer to our rescurces of hydro-power.
These are supposed to be so enormous that plans were
made to export energy to India. Research on .
electric motor cars is said to be going.on and plans to -
clectrify the railway are afoot. A plan to extract.
aluminium from imported bauxite was “mooted.
Politicians have promised to provide electricity to every
household in the country. . Before béing carricd away by
these glorious prospects, consider that even if we shut
down the factories, air-conditioners, radios, lifts ‘and ail
other electrical paraphernalia in the country and turn.

.on all the hydro-generators full blast we-cannot get

enough-
. 8ri ‘Lankian!
© . growth the situation will be no differentin the future

wer. to provide a small reading lamp to every
‘Given ¢urrent patterns of population

even after we bave tapped all the available power.

' _-.'_Iheféfore,_ a. science and technology poticy. for
Sri Lanka must recognise the uncomfortable fact that

oour natural resources are severely limited. Many of our



indvustries will have to depend; on imported sources of

energy and raw materials in the foreseeable future.

. - The third assumption on which the ‘we are the
greatest’ theory rests is that our scientists, engineers,
economists, etc., are the best in the world. This . .
information is regularly conveyed to 2 gullible public by
the daily newspapers and is usually employed to justify
the appointment of persons of dubicus abilities to
responsible posts in the state sector (the N.S.C. not
necessarily. excluded). o : :

‘ Courtesy and the author’s instinct for suwival
demand_tha_t he does not expand on this particular
assumption any. further. However, it is necessary to

state that the responsibility of making policy should be

given only to those who have real resuits to show. It
shouid not be given to those who have merely held
‘resporsible’ positions in the past and launched us on

unproductive and therefore disastrous policies or not
launched us on any policy at all, - L
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WORKSHOP' ON THE SCIENTIFIC METHOD AND RESEARCH METHODOLOGY

IN SCIENCE EDUCATION

The Workshop on “The Scientific Method and
Research” Methodology in Science Education” was
_beld from the 15to 26 August 1977, at the Medical
Education Unit, University of Sri Lanka, Petadeniya

Campus. .

‘Research in science education in Sri Lanka has

been a relatively neglected field inspite 6f the vast .
sums$ éxpénded on Science Education itself. Since its
formation in-June 1976, the Working Committee ot
Science Education Research (a sub-committee of the
National Science Council) was successful in compiling
alist of priority areas for science education research.
Applications were invited from universities and schools
for the award of rescarch grants. - A totdl of twenty-five
research grants were awarded during the last year. - -
However a numbet of the research grantees hiad little -
practical experience with research in-science education
in Sri Lanka.  Thus it was felt that a training coarse ip
Scisnce Education research methodology would be

LLod.

The organisation of a workshop under the guidance
of an experienced research worker was thus undertaken,
The workshop was scheduled so as to enable the
grantees adequate ¢xperience with their projects before

-being subjected to the training course. Under the
_guidance of Professor R. F. Kempa, Professor of Education,

University df Keele, United Kingdom, the research
grantees received a basic training on the concept of
science education and research methollology. = A. series
of lectures delivered by Prof. Kempa introduced the .
research workers to the latest trends in science education

and. research in the United Kingdom.

The reséarch grantees were trained in the art
of questionnaire design and evdluation of classroom -
interactions. ' The workshop inclided the presentation
of papers by the rescarch grantees and their discussion.
Finally, the workshop brought together isolated’
research workers’and provided an opportunity for ai-

‘interchange of ideas, .



Technology, and the Transfer of Technology

Aegional Development Division,

The transfer of technology is now n very imporiant
aspect of the development efflo) Lin any underdeveloped
corntry, 1t is the subject of discussion in varjous
United Nations and other forums. 1t bhas also been
studicd by the Puowash Conlerence on Science and
World Alfairs, which has brought out 1 Code of Conduct
for ihe International Transter of Technology.

Technology is transferred
annther i
projects,

from one country to
0 the covrse of new investment on development
This could 1ake the form of private, foreign
or local invesiment, and public investment with -or
without forcien financinl assislance. Foreign assistance
could take the form of either bi-lateral or multi-iatera!
aid, the former from a foreign government. the latter
from the World Rank, the Asian Development Bank
orsome UN Agency, 10 should be noted that “oniy
officinl Development Assistance should be designated
as AID. The flow ol private capital and official credits
undertaken for commercial reasons have no maore the
character of AL when they flow Lo dcvuop'nw countries
l‘n_gm when they ffow between developed Ll"hlﬂH(‘s
The muiti-national or trans-national corporation is
wellkaown in the fiold of private .i‘t'll‘ii‘,ig_.'i'l investment.

From ecorlicst bistorical times, in every civilization,
cchnologies evolved empirically as a result of man’s
mtumu s owith Nature, in his immediate environment.

These technologies enabied man (o mest his essenfial
needs,  Sciences were developed, independantly of
technology, as @ result of mau’s enquiry into Nature

in neny of these eurdy u\u]ummnq Both Science and
Tech n(':lw*_' were “transterred” from plage to place as
a vesult of ¢ m‘c‘ ation and the move .nm~t of neople, which
was greatly helped by the discovery and invention of the
magnetic ¢ There was (.OI‘I[[]lLUL\r in the
development of nces like Astronomy and Mathematics,
down the ages, although tais knowledpe was gencreliy
ivilege ol the leisured classes and the priesthood.

senera] transier of knowledge from the

e West, the Rennsisance in Lurope was
sod off by i o hinaLiun oi fortuitfous circumstances,
Therenfter there was rapid development of both Science
and Technology in Europe, bul once again, independant
of each other. The growth of techrology wis
stimulated by commerce and Lrade, apd by eacly
colonial expansion, catalysed by the .‘Jlﬂ'i"ll Oi pioneering
and by the protestant ethic, after teformation.
Thereafter the Industrial Rmfoiuiion 1&- precipiiated
in Burope ting in England |u the 18th CPntl'lv
' fnm”m more or less coincide

East
\.[\ l[|

t
The Rey )
with ihe emeroence of the capita hqt system of productiop

L

D, L. 0. Mendis

Minisier of Plannines and eononic Affairs.,

This resulted in the evolution of the luctory svstem of
production iy industry with @ concentration of capilal
in the form of t““h’mltwv and a division of fabour,
This i tumn & ually led to the growth ot a central e,
large-scale mann facturing, distithution and imarketing,
sysiem, which then beeame svnenymous with I industirial
development and moderaisation In industry, Modern
industry was 2t first confined to urbar contres, whilst
the smali-scole, traditional industey which il replaced,

from which i g senso It grow, remined in the sa-called
traditionul sector,  Today, this - has ailoeether
discopeared in the adve cd countrics, buor sust:ms

Lmajority of uation in de \ewnuw couttyies,
where incipient me dern geclors are alto Lo be found,
usually as a resuft of transier of techuolegy from fthe
doveloped worid.

ln the [EJ"-'I‘J'LII

Spaies, (ke industrial revoluiion took
“‘lL‘. voaind was ch ,1 acterised by ih
voooof  agoouiture. Ay o
cfton ol scientific lechnigue to the
lapment ol leehno m"” SO A i’_im come fater
1 of technols as wmpirieat,
i develoomen s based on
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reased  productivity and
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to de whar ing countries, and
the rraditional agricultoral
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large-scafe centralised systems of the developed countries

in the « -”.L]npm_\ countries and this is momot;d b\f a
transfer of technology. It may be argued. however, that
it is only an accident of history that eflicient. _»m_m

scale, de-centrahised pl‘m!ur,tlon and commerctal,
systems have scldom emerged which could compete
with the larpe-scale centrabsed systems, although m
recent times there appemrs 1o be some dcvclopmcm_ in
this divection, c.z. some large multi-national corporations
are known fo be dispersing their investments in a large
number of smalier production faciories in various
parts of the world.

4

An interesting aspect of this evoluiion of systems,
15 o comparson of the eco-svstems in which each of
these man-made systems has evolved. Verv broadly.
eco-systems in the temperate re gions of the earth teand
1o be large-scale and ol limited vaciety and diversity
On the other hand, in the tropical regions [;neci-aily
in the humid tropics, eco-systems show a splendid variet
and diversitv, aud an intricaie basis of inter-dependance.
For example, there are extensive argas covered by
deciduoas forests und also by coniferous forests in
the temperate lands: in cach of these large-scale systents

there wre comparalively few individual species of flora
and fauna.  In contrast. tn the (ropical forests there
are a very lurge number of species i;‘ 4 small area.

“in the Sinhasnia
I woultd appear therefore
interdependant smali-seale svsrem
evolved mtuwrally B the cco-sysfens of the tropic \'h"'“
the corresponding cco-svsiem in the temperafe reglons
had inevitably to 5__“i‘u’l._ rise ultimately to centr '[>
largescale systems.

(This is well known in cur country
Rain Forest, for example).
that the dispersed.

Therefors, there seems to ba o
built-in contradiction in the transfer of technglogy
from the developed world countries 1o the d,\‘clomma
counirics.  The cause ol this confradiciion h bu‘n
described in the statement, “Technology is e genstic
material-—it carries with it the code of the society which
conceived it Instead of “society™, we could read
“eco-system” in this statement.

In a developing country tike Sri
systems, the modern or recent, centralised, large-seale.
on the one hand, and the traditional disper<ed. small-
seale system on the other. shouvld not be considered as
alternatives  Rather they should be used j
systems that support, rather than compete with cach
other.  The proportions in which the two systems shonld
be used will depend on the particular context, and ezeh
case should be treated on ils own merits,
In perticular, each project should be viewed in terms of
the factors of production in that sector.

Links, these twe

In any economy, and especially in 2 developing
economy.emplovment is available in 3 sectors of production
which may be called the primarv, the secondary and the

tertiary sectors.  Inthe primary sector actual pmdmnrm
takes place .mm <I\'1'l{'1lEJ1r1] and mining activities,
In the sector, there is a processing

and manufacture f‘.t‘ zoods, and in the tertiary sector

A2

as complementacy

there is the comutercial activity associated with the
handling and distribulion of goods and the provision
of services.  In each sector of production, there are d]"'\("
three fevels of me.ovmeat called the blue collar fevel, the
white cotinr level and the management level. T!m.
relative numbers of peoapic emploved in The primary,
secondary and tertiary seclors, and ar the three levels of
skills, is an indication of the stage of development of the
economy. In a developed f‘ol.mry,tor..p-lm.tx‘.*rly few
people are engaged in primary production.  Furthermore,
in the primary sector, becanse ol high productive
cap‘lutww of techpologics used, there are comparatively
few blue collar workers, In & poor developing country
like Sri Lanka. on the other [‘dm.l_, more people are
employed in the primery sector. and more people are
employed at the hiue collar level when traditional
technologies are vsed

Labour and Land are gencrally deseribed
cimary [aciors of production. where
refers to resources. Ip engineering planning, it is usual
to refer to Monev, Men, Materiais, Machines, Methods
and Management. We can  define Technology  as
consisting of Materials, Machines, Methods and
Management, and identify factors of production, as
Capital, Labour and Technology, We may further
subdivide tec 1110]00\ Lo two ¢ fynpomma uumol“m\’?.‘.l
hardware consisting of materials and machines, and
[Cg}mn}gwn wl saftware consistine of me thods artech I\Il;l]k 3,

and munagement,

Capital,

as the prs land

there will he @ certzin

At any stage of development,
miix of capiial, iabour and technology in any given sector
of the economyv. When uurslopnuui is deliberately
accelernied. the “naturad”™ min of capital, labour and
t=chnology is deliberntely changed, in order Lo foree
wocduction. 11 is i this context that the Grar
technology should be viewed,

fn the Sri Lanka situation. echnology is often

transferred to set up new productive capabilities, for
example in the corporarion sector. W h(‘n anew tactory,
s set up in this manner, a number of skilled personnel
{the {} wetor Lalioury together witly a e rtml amount of
( ,)pnﬂ is brougiit into the country wlong with the

echnology preper. (hoth hardware ang software) that
h 15 to be installed.  The intention in such cases is to .
icnmu tht 1“nnmter; abour and ¢ qmai afier  sowme lune
with local resources.  In pr actice, anonther "‘if,ch of the
iy of fuctors esasts,  Belore the new Tactor VOWas Se
ap, there would have hzen some wcal pr soductive Cap
i the traditional sector, howeyer primitive. which
produced the same goods, or equivalent goads, or gooc ds
of a fowar quaiity to that which the new factory will
produce. [t is important to consider the impact of the
new investment on the existing industries in the tra rditfonal
sector. FPurthzrmors, if the \'.u’mm. Planuers sre awars
of the existence of such ap eguivalent llamlar\rm}
tmlmi*} iris their bounden duty to examine the ‘capabilities
of the traditional industry, and ihe possibility of
upgrading it bafore bringing in the teansierred technology,




lock, stock and barrel.  This applies no less to the
agriculiural sector as to the industrial sector.

In practice we know that this has not been done in
the industrial sector in many instances. The State
Hardware Corporation was set up with a transfer of
technology to produce some 46 different products
rancing from mammoties and other agricultural implements
to tower bolts, hinges and other building accessories,
all of which were being manufactured by artisans in
ife traditional sector at the time, inspite of competition
from high quality mass-produced imports. The
plywood complex was sel up at Salawa to produce
vavious treated timber products like tea chests and
chipboard, without reference to the productive capacities
of existing suw mills and carnentry workshops in the
counfry. and 3¢ on.

In the asrcnitural sector too, transfer of
technology is now a regular part of development
planning and various technology packages have come
in to Sri Lanka under so-catled Aid Programmes. Special
mention may be made ol the technology of the Green
Revolution which has now been deseribed as 4 maximum
input-—maximum output technology.  In otper words,
high-vielding varicties {(of rice, wheat, maize, elc) were
developed which needed high-inpuis of fertilizer, pesiicide,
ete, which inputs are freely available in developed countries
but are scurce resourees in developing conntrics,  What
the develoning world needs are opsiptan: input epiinuan
output technologies which will be apprapriate Lo our
factor endowments.

1t is thus seen that “appropriate technology™ in the
broadest meaning of the expression stands for an optimum
technology, 1 technology which makes eptimum use
of available resources. Such a technofogy n a
developing country may often be an “‘intermediate
technology™, being less complex, capilal-intensive

* *

and large-scale than other exisiing iecnnologies.

{in developed wotld countries} and less laboui-intensive
than some previously used primitive technology, However
it should be moled that an intermediaie technology 1s
not necessarily an appropriate fechuology, i the
above defined sense of being an optimum tecknoiogy,
making optimum use of available resources.

The expression intermediate technology was
originally popularised by the late Dr. B, F. Schumacher
who set up the Intermediate Technology Development
Group in London in 1965 The concept of intermediate
icchnotogy hus besn given various attributes, including
roots in the phitosophy of Gandhi’ and Aninda
Coomaraswamy, and religions sanciion from Buddiism
{vide chapter on Buddhisl conemics in Schumacher's
classie, “Smatt s Beantiful™). Not surprisingly, some
intermediate technologies are now being made (0 measure
in developed world countiies for developing countrics,
and transferred like nnv other technology.

Meanwhile. the development effort in developing
comntries oiten flounders on the question of choce of
technology. The image of developed world socielies
alwavs looms laree before decision-makers who “choose
technology” for planning, design and construction
of 1\.1\)?-:(;1% in develapingcountries,  Insucha siipation.
choice of intermedinic technology is difficult and
desigming an 2 - (echnology becomes well-nigh
impossible, Tara necessary 1o counter (he
pevehiotogica -1 of the develeped world Tme . before
getting down to the task of designing appropriaie
T:"cchméiog;ir_-.\, and, choosina trapsterred techoologies,
in Sri Lanka.
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Anether imaortant element of science and technology poiiy Is inter-

nationa

rescarch  fadings 1o industry,

co-operation in sclentific research, inciuding the transfer of
Specialization
research, with a clear sharing of sclentific

and  co-operation in
dabour 2t the international

level. is one of the preconditions for the development of science and

technology at the national level.

This internatinnal co-opeiaiion shouid

start with the definition of prioiity ficlds for collaboration, the prepara-
tion ol a programme of astion, and the choice of the moas! effeciive modes
of co-oparation.  These latler might include the exchange of information

and sclentists, joint research projects, and mutual assizt

toe in training

scientific personnsl and in construction of scientific facililics,
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Science in a Developing Country

Prefessor of Chemisfry, Tolembo Campus. 1

(Excerpts from the inzugural address delivered at the annusl congregation |

Any discussion of the basis of science in a developing
country has often been justified both in terms of suience
as a human aspiretion as well as 2 hase for technology.
For centuries. science and technotogy remained and
developed  independent of egeh olher. Technology,
known as the industrial arts, was largely empirical and
provided little interest 1o the intellectual classes and
it did for a long time remein their menopoly.
about the middle of the nincteenth centy rv that it was
realised that science and technology stimulated the
growth of cach other, Teehnology s pow more seience-
based than ever before, Today's science is Lomorrow's
techinology. The distinction between the roles of
science and rechnoiogy in our strategy (or development

it of great sigmficance Lo any deveioping country,
Although it would appear that the present need is for

a greater emphasis an technology, it js essential to
promote and sustain science in all its aspects.  Afler

all, to appiv scicnee, one must first hpow il

The ciiects of Science are Tong ran
solutions could never be an slternaiive
scienlific activity.  There is a remarkabie pass

fecture by Clerk Moaxwell over o hundred years ago.,
For us who know onty the spirit of aur own age, and the
characteristics of contemporary thought, il is as
impossible to anticipite the general tone of the seictce
ot the future us it is Lo predict the pavtcular discoveries
it will make. Fxperimental seience is caniinualky
revedling to us to new features of natural processess and
ve are thus compelled to search for radically new forms
of thought for their deseription.®

It Tt

olten been remuarked that o took 30 vear for

Faraday's exap ents in electromagnotism to roach
practical fruttion. Fuarsighted  programmes  are

therefore needed 1o frain our own scientific com munity,

tradition an wstitutional base for science.

i i

Science in developing countries.

This should be supplemented by a few words

on what is understood by development. It is very
appropriaie to guote Professor Colin Levs of the
University of Naivobl fvom his address to the Sth
Commonwealth E i Conference in which he
states *"The very expression ‘the developing countries’
has come 1o sound embarrassing because it so obviously
rests on the linedar conception and freguently refers to
countries which are in fact stagnating or even regressing.
it begs the central question which has been asked., namely,
what is development? and the critical questions which

Cd

It was only

R. 8. Ramakrishna

af Sri Lanke

University of Cape Coast, Ghanal,

follow fram it,  What are the causes of underdevelomment ?
What are the solutions to be adopted? What kind of
society should development create? How walid are
current development pelicies?  How far even, can
existing governments clayim to be the soic in erpreters of

of what should be done? | add this ias auesiion for

the sake of candour. We nsed also to assume that
development would bring benefits ta evervone.  Ther

was 4 {endency to ignore the fagl that some wonld
lose ™

(-
290N

A fairly reliable ndicator of a4 country’s develppment
is the extent of ils sclentific and technological activity
In this respeet countries in Lhe developing world- -
the ‘third world® as they are politically labeted are
characteristically underdeveloped. Theic is Little evidence
of any indigeneons science and what litfle has been
needed has for the most part been imported. 1t is
anly recently that (here has been nry real soncern For
development,

The orgamsation of science on a nationa) scate
i Sri Lanka. is very much of recent origin.  But i thi
task muech has been achieved through the eforts of

voluniary science associations.
Asmall band of scientists gol together in 1944 10
found the Cevlon Assaciation of Science. 1 is
particularly relevant to note that the intitiative for this
venture came from the Ceyvlon Chentical Society founded
& year earlier in 1943, The chemists have always been
in the forelvont of scientific activities in Syt Lanka,
Ax an Association, its abjectives have been Lo promole
the application of science in (wo broad wiays: (@) by
promoding sciontific research  16) by dissemination
of scientific knowledoe,  In promoting science ihrough
vesearch, all that ihe Association wias able 1o achiove
in its Tormative vears was to make available 4 forum for
the local scientists to present snd discuss their researches
through  the holding of annual sessions. 1t was soon
retlised that this alane was not adequate to vrovide
Al that is required to create a favourabic climate for
for scientific activity, 1t wos diso recognizad that the
Asseciation should bring  into its {old ajl disciplines
of sclence and encourage in them discussion among
themselves as well as among the scientists from other
discipiines. The Association was soon re-pamed as the
the Ceyion Associntion for the Advancement of Science
following perhaps the pattern of the British Associetion
for the Advancement of Science and simed at establishing
live contact between scientists and the people. As the
late Prime Minister of India, Jawarhartal Nehru once
said at one of the annuzl sessions of the Indman




Sewence Congress My interest largely consists in
trying to make the Indian peopi and even the Governmnent
of India conscious ol scientific work and the necessity
af it Politics cannot be kept out of science nor
seience out ef politics, Afler all politics does matler
agd ne mmount of preaching on Lhe glories of science
15 going 1o bear fruwit unless our po[mu&mdru conscious
spientifically wud begin to show their faith in science by

siving much support (o ity organisution.
Apart from sectionat getivities of the Ceylon
Association for the Advancemeni ol Science, the

Association hemm 1o achieve its second objective of

dissemination of sctentific knowledge, The genera

pnage ol scheniists that they dre far {rom the pnderstanding
of the common pu.pl: working in some sort of ivory

tower needed 1o be erased it this live contact with the

peapie ad to be established,  As science and tee hnology

affects lives of ordinary men and women, it is essentiad

for scie mnlx Lo put across Lo the pmph what they are

dmn and 1lso to get to know the thinking and \'e\\pot kS

of the peop fe., This the »\Rk(\\,ﬂll(}l‘l readised as onc

of its ]rnn"'r' functions. [kt sel up @ commitiee for tm

populurisution of science pledged to ruise the level of

seience consciousness among the entire population.

One mator problem has been to try to bring home to

the layman the close relutionship between science and its

eavironment.

The Association in its early vears g
emphasis on the organisation of ‘:uuu“
& whole and 1}-c[ “slmtiv Uamnmm\u.
of a Natonal Res
of scientific activity
Policy. "mcc:;wn
urged to give t
1t took over 15 ve

ve much
activity as

‘or the creation

fisr overall co-ordination
to define # National Science
rnments in Sri Lanks were

1-.;1 its urgent consideration.
alise this long fett need,

this

In the

ensuring yeirs, a shadow wmmiitcc referred to as the
General Rucsuh (4 u,mn ittee was formed by the
Assoctation to promaot te sclenfific rescarch by the km'r(]w

ol research grunts and the andertaking of documentation.
A directory of scientific pevsonnel and o union l“‘l of
scientific periodicats in Sri Lanka was produged by thiis
Committee. It also undertook to visit II1(11|“1-'13]
corporations to identify scientific _{‘.1'(}‘3!(‘“1;: with a view
bringing (o bear seizntific knowhow among the
members on these probiems.  In 1968, the governmeit
institwted @ National Science Council to promote 2 Liick
co-ordindte scientific research and science-based activities.
Shortly afterwards. the government created g separite
ministry tor scientific atfairs, Much remains to hc
done but the infrastructure. hopefully. has now been
lirmly established,

to

Having considered. in briel. the status of science
dm,h.wmm in Sri Lanka. the need tor each developing
country to formulate a national science policy appropriaie
to cach countey is appagent,  Inoaay aren of screntfic
activity,  whether it be agricultare or industry. there
is 2 need for the development of @ sclence policy for
MAXININ Fseience. 10 #5sess indlgenodus,

‘\iil!h;l'-\u.“.} 4l

soreniific and research « Hamhl\ wilthin the oot
o refine techniques for acquiring and dmrn‘Linw
technological information for effective use. and more
important to lay down scien ariorities for that country.
I'n munpowsr planning. miach il ition shouwdd be paid
vo the guestion of a critical ientlsts ne
mieraction with oihers, crilicism,
discussion and teamwoer

the creation of new s
the fesatures of o Nalic

£, becutse 5¢
generales
tis of Importance o

It should also be one of
Science Policy to give due
aitention o the study of dareas where benefits may be
derived through more mtensive ppllC\LLIml ol Seilence
and Technology. Most developing countrics could
aptly be described 4s poor nieh countries —rich in
their resources and potentials but their people are poot.
The focus of attention of any development sirategy
should necegsarily be on

(i) @ comprehensive survey of the physieal angd
hunuin resonrces,

(i)  the utilisation of setence and technology in
the exploitation of the naturdl resources of &
developing country,

On the question of onomy i scientific

st 1Lui=0.1b.ti1c~,t1u.~. hi u\ll\\ avs been on autonomy for
spending, 1t is the intellectuul autonomy for operational
freedom to handle scientific problems that should be
provided. Apart from & N ltlmul S(,l(‘ﬂcL Policy, there
shouid emerge a notional resolve of ded icution 1o setence.
Qurs is essentially an agricultural economy. The v
which we use such asscts as land aad witler require a
stable scientific and agricnltural policy.  Improved

agriculture is often the outcome of the work of the
iiib()hlLOrjﬁ scientists w n re overall co-ordipation and
teamwork is an essenti wenent, It is necessary (o
provide an improved ,1lmmpht,n, for research for
such scientists 1o assist in the solution of mn]“‘
related to their own pational agricultural ]l

In industry, the limiting factors fucing most
developing countries are the fack of chieap power and the
inadequate knowledge of our resources. In Sril anka,
{and I am sure L]h! this is troe of most developing
countries), much of our resources have remained
untapped ar not L\p‘n]m; with maximum benefil. A
few u\xmplcw wilk illustrate this stbuation.  In the eastern
coust of Sri Lunka. black beach sands rich tn titanium
containing minerals, ilmenite, could virtually be scooped
off by thousands of tons. This 1 exparted to Japan at
minimal cost where it is refined and beneficialed to
recover {rom it the much priced titaniz snd  titanium.
Could not this enrichment be secomplished locally?

There is much chemistry and chemical technology In
these studies. There are a variety of scientific and
technical problems that need to be solved Lo achieve this
end., 1 have read of similav problems elsewhere.
Much of the concern in mineral exploitation in a
wun(r\ Jike Guvana has been to make the bauxite
luslr\ more efficient and more productive. Problems
~mh as defermination of moisture mmu.} to improve the
efficiency of the calcinationp process and separation of
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clay from the refined bauxite leads to the more technical
such as the recovery of bauxite dust to reduce losses.
Effective utilisation of waste products is another area
requiring development.  There 15 in this bauxite industry
4 growing inferest in the red mud waste which contains
as much as 10 7, utanium and quite naturally is seen
as an abundant source of this valuable meial. The
use of this red mud in making clay bricks could weli
be another concern of this industry. This is where
identifying local material for gse and anplying modein
sclence and technology to bring them 10 a point where
they can be used becomes important.

A recent find in Sri Lanka are vast deposits of
apatite phosphate mineral confanme about 3597 P,0s,
The economic potential of this apatite bearing rocks
is yet to be realised. One muior probiem associafed with
this is the improvement of woter solubility and
consequent release of PoOs to the soil. Much of the
chemistry in the beneficiation process is still 1o be carpied
out. The experience of Ugandu in establishing the
superphosphate industiry in Uganda is worthy of
emulation. In a contribution to the ‘Chemistry in Britain®
Mr. Dyson who was 2 Managing Director of an industeial
organisation in Uganda described thg “devel
of the apatitite deposits in the Sukulu s Eastern
Uganda as a basis tor the infrodusiion of a fertilizer
}'miuslr'_\- in Uganda. Such entevprizes, he reports, had
involved the education wnd ¢ riinine ol skilled operatives
and techniciang in Ugangda.  This ~IU sl recognized
in 1939 had to wait until the lats fftics for econemic
exploitation. It is now a flourishing rmafing
eranular superphosophale entirely ace plabie to the
farming communities of Usanda, Kenya and Tinzania,

. Inthe food industry, much recentinterest was shown
10 the use of cassava orsorshum in the munufacture of byead.
The Tropical Products Institute in Loglaad has shown
that thase can bz mixed i Lalmost eqaal guantity
with wheat to giv  This

could be of great importance to same dav cloping countlyies
in saving imports by using iocally avalable materials and
even perhaps in efforts to il the prolein gan” wunce
bread. is onc food in which protein supplements

bread ol excellznt quality,

are accepiable to consumers. Work is also reparted on a
new technique for extracting coconut oil and a1 the same
time isolating the protein which is present in the
coconut milk-—in the established process for obtaining
oil via copra. the protein is largely wasted, yet there i
often protein deficiency in these areus.

There are scientific as well as cconomic advantages
in developing scientific aad tcchnological co-operation
on a broader basis than the nation, particularly in a world
as small and interdependent as ours. Problems of
developing countries present common features where
the experience of one developing country could be of
mutual benzfit to the other. The intensification of
economic and technological linkage among the
developing countries through both bilateral and multiiateral
exchange programmes can, to my mind, be of great
mutual benefit,

There are one or two other matters which require
mention,  There is often the psychological aspects
ol the rather widespread fecling prevailing in most
developing countries that anything foreign is superior to
anythingfocal. 1 betieve that this pervades in our science
énd technology. In industry, nothing ensures the
success of ¢ product better than @ foreign pame tageed
to it. It is necessary for the seientific community in
particular to propagate a new wave of confidence in our
own ciforts and achievements.

Science and technology are only a part of a complex
setof forces moulding society.  Scientific and technological
progress do nel automatically resultin human progress.
A deeper undetstanding of the individual and society
is important. It is here that the development ol
behavioural sciences play a useful role. The mental
stresses and allments cavsed by highly industrialised
societies need to be understoad so that the developing
world would not fall & prey to these disiurbine problems.
The scientific community in any developing country
should take neteobfihe srowth dfsocial science dreas
of socichogy, anthropology. cconomics and other
behivioural sciences for the somtion of some of their
complex natiwonal problems.

* *

One of the most inportant elements of science and technology policy
concerns the traiaing and utilization of scientific research personrncl and
the consequent relevance of the education svsiem to the requirements

ol the development of science,

The training of scientists and research

vadres must hs planned taking into account possible changes in the

professional structure of scientilic labour, as well as the needs for specializ-
e personnel for the various tasks of developing seienee and technology

according o the

country’s paiticuiar condiilons.

At preseinl much

importanee is accorded to improvine the ability of scientists and research

i
cidres Lo chanee [
this problem m:

om one field of research to another,
¢ be found in improving the system of traning. re-

A solution 1o

training, & volizing scientific personnel,
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Popularisation of Science
J. N. Oleap Fernando

Locturer in Chenustry, Lniversity of Sri Lanka. Co’ombo Campus,

Geneval  Secrergry, Sri Lanka Associalion for the ddvancemeny of Science,

Seience cdn be considercd as the biggest social

foree of todny because scientifie knowledge aond
methods have over the past century changed our mannet
of living more than any other form of human endeavour.
Much of our lves is dominated in one way or other,
direct)y or indirectiy, by the scieuntific discoveries of

the present era.  Unfortunately, while the rapid
advance of science and lechnology has brought much
progress to the developed world. the selt:

elfsame science
and technalogy hus widened the gap between the

developed and developing countries.

It 15 nezessacy, therelore. (o re-orient science and
technology for the solution of basic human needs ol the
rural poor i the developing countries. It 18 necessary (o
create an awareness of appalling problems. such as
poverty. ill-healih and malnutrition amongst the rural
population.

However, the gieatest tragedy lies in the fact that
working scientists und educated people in the developing
countries are getting alienated from the rural surroundings
and the problems of the country,  There isa massive
ommunication pap belween the seientists and the public,
This gap is so wide thal some people view our present
dependence on science wod the domination of our lives
by scientific discoveries on what seems Lo them as
a materialistic and perhaps directionless effort,  Others
are possessed with o vague and fimited notion of the
benefits of science and technology in their lives.  Most
of such misunderstundings and fears arise due to a limited
understanding of whet science 15 and what it is cupable
ot stchieving,

Tn this paradoxical and somewhatconflicting sttuation,
it becomes necessary to have an effective programme of
popularisation of science and dissemination ol releviant
science intormation, Methods wused for dissemination
ol information have theretore to be gerred to national
prabiems aod be approprinte to focal conditions,

Tn dealing with unsophisticated illiterate and semi-
literate masses, living under different conditions in farflung
areas dway from the urban-based information centres.
ane cannot overiook the cardingl fact that such rura
masses also have some impressive understanding of
<ome “Scientific Principles™ in their own vocations,
One cannot underestimate the importance of this
vraditional scientific heritage as 1 conditioner for the
ready acceptance of additional scientific concepts,

In the developad countries, particularly i the West,
there is lttde tradition to change or destroy m the

introduction of modero scientific concepts.  Flowever,
the greater sense of values and culture inherent in the
developing countiies, particularly in the Asian region,
require a different approach to the popularisation of
scienge programmes in such countrigs.  The needs and
pricrities are different and the scientist necds to fearn what
the villuger needs most, rather than the scientist teaching
the villager what the former thinks the villager needs

Lo know.

fvis in the context and general background that
s UNESCQO-sponsored lour-week training course-cum-
seminar workshop was held in Manila, Phidppines from
February to Magch this year on the subject, “Promotion
of Public Understanding of Science, Technology and
Enavironment (PUSTLE)™

The meeting av Munila wus organized by the
scicnee Foundation of Philippines, which 1s the olficial
state ageney setup with the specitic objective of poputarising
science among the Lilipino people,  The very existence
of this orgamsation (SFP) indicates the tremendous
imporiance atiached by the Pailippine Goyvernment o
the premotion ol science consciousness among (he
people.  The Mantla meeting had as its ficld study the
Philippine cxampie of promoting PUSTE under the
curcful und systematie dicection of the SEP.

The PUSTE programmes ol the SEP aim at
disseminating the underlying principles of the basic
knowledge in science-developed technologies to the
people.  With a massive financial input provided by the
Philippine Govermment, the SIP plaps and implements
rescarch and development aclivities geayed lo the
development of effective und economical tools for the
promotion of PUSTL. There are science promotional
officers appointed by the SFP working in every educational.
region in close contact with regional educational officers.
The main target of the activities of the SEP 18 the youth
of the country, for tn them lies the hope of the land,

The ultimate goal of the SEP is the fprovement of
the quality of life of the people.

The central pivotal tool of the SFP is the Science
Club Movement of the Philippines.  Scilence clubs under
the guidance and direciion of science club advisers
provide the Initial spark to budding scientists, Through
such scicnce clubs. a host ol science populuration
activivies are organised and among them mention must
be made of out b schodl science eduedtion luboratories,
science Cairs {or exhibitions) scionce congresses, sclence
gquizes, youth research apprenticeship programs awmd
and the voutl science camps.



Tha SEP hats an impressive public infermation AETVICE
including  hand-boolk newsletters, magazines and
sclence fifms.  Several tralning programs are organized
and much enzouragement is given (o ihs conduct of
acwdenmic programmes in universities feading to post-
graduate degrees in the promotion of scrence
consciousne

A science and technology
provide a focal point for o
of science is being set

museum, which would
slvities related to popularization
shortly, '

i

The participants =t the M:

a semivdr-workshop

were hus able to go fuirly deaply into the question of
th? promotion of PUSTE with

direei observation of the
Philippine exumple.  The workshop | hioutas g
result of this study,an Asian frane-work for the promoiion
of PUSTE. This is meant to serve as a nodel that
could serve a useful sturting point for the formulation

’ ional programmes. tiry obviousiy has
it ies own stiad taking into aceonnt national

ting existing cultural patterns

and notl toros

[ traditions

Thz seminar w ile lformuly
of resolutic et ations fand =
tham throush UNESCO Lo nationa! Goverm entsy did
recognize that iLis no easy sk (0 convinee Governments
Lo give more recognition. boih mors! snd financial fo
PUSTL programmes. Professional apd other erganizations

rkshop wi HIQ 3 sCrIeS

i reg resenting

such as the Sef Lanka Association for the Advancement
of Science and the National Academy of Sciences
have therzfore to play a leading role. both in geuing
that official recognition as well s selling the lurge
sclentific man-power in our midst (0 take this issue
sericusly and participate detively inoan offective FUSTE
programme for Sri Lanka,

The Sri Lanka Association for (he Advancement
of Science has particulirly over the past five years
taunched a very effective science vopularization programme
in Sei Lanku,  Tts special statutory commitiee for the.
popularization of Science has during this period
conducted a pilof project ot Hanwella s now
extending its sphete of sclivity (0 other villeees in
different purts of Sri Lanka. Even more Lhan fimanee.
the Association requires manpower from our scientific,
eomnuniiy to successfully implement PUSTE programs
In Sri Lanks, 1t is siicerely hoped that the vasr man-
power we have wonld offer their services o that e
cat use them to improve the quality of life of the

people of Sri Lanka.
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ENVIRONMENT TASK FORCE MISSION TO SRI LANKA

An Environment Task Force Missicn visited

SriLanka for o period of lour weeks in September, The visit
was sponsored by the United Nations

Development  Programune,  The primary

aim of this project was €0 2sist (he Government of Sri
Lanka as guiekly as possible o take measures ta deal

with its coviconmenlal problems. The Tusk Foree would
be asgmenfed by short-iterm consultanis whoe coulkd
render wlvisory services 1o and ensose in specific problem
solving astivitics on behalf of and ia assnciation with
the government.

The Tusk Force consisted of:

Mr. A G, Menon (lndia), Sentor Co-ordinaior

Envirgnmentai Planner)

R. C. Stubbs (Austraba), Management/

Admimstrttive Scientist

Mr. J. N. Shane (USA), Environmental Lawyer

Dr. K. Fo Jebel {Bansuladesh) Uavironmental
Fnginece

My, M. K. Ragjitsinh {India), Witdlile Specialist

Mr.

‘The first three are permanent members of the Task
Force. Dr. Jalal was seconded for two weeks by
ESCAPE with whom he is an Economic AfTairs Gfficer.
Mr. Ranjitsinh was scconded by UNEP,

~ The Task Force advised the Government on ihe
following:- :

I, Existing and proposed legal framewosi.

2. Qrgamzation and administration of an
environmenial programme.

3. Pollution of air and water.

4. Monitoring and Conirol: central/regional
laboratories.

5. Soil erosion due to larest clearance.

6. lategrated programmes on public education.
infgrmation and training,

7. Human Scttlements.

§. Study Tours.
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The Social Role of the Scientist

Book Review

A. Rahman: TRIVENI: Science, Democracy  and
Sociafisme (Indian Institute of Advanced
Studv, Simla)

Science policy, which relates cssentially to the
role and integration ol science and technology in the
social Tife wud (lc-vt‘loptmnml processes within a nation,
has grown in recent fimes into a manv-faceted study which
includes the history of science, its infer- wiatmm with
the socinl-cconomic fabric and the role of scientists
themselves in the processes of social change. The
rapid development 01' science and iechnology in the
developed countries has posed a serious dilemma for
for those countries that remain wedded to the fraditional
social structures ol vesleryear. What is pepulariv
referred to as the Third Ladustrial Revolution has
generated new  sources of energy and technologies
b |'-L(I upon ci fectronics and .i'I]i,E)ITIth“H ihat grve pmmﬁ.sc
of a life of creaidvity and pleaty Tor all, of letsure and
freadom from deudeery, of a flowering of the real potential
ol the human race. On the other hand. these
mpl\lmmtcd developments themselves. constricied by and
interacting walh  the  prevailing mcmi 1r.tlm.\\ork:

threaten to reduce mankingd Lo a life of poverty amidsl
plenty,

authoritarianism and alienation, along with
the ever-possible danger of total nuclear wunihilation.

The thesis advanced by Rahman is that while
seience and technology are conditioncd by society and
ity vatue system, their development zenerates magor soctal
changes. viloe \_\slr,ma and ideas.

Whai sliould the vole of (ke scientist be in this
situation?  Should the seienptist limit himsell 1o his
laboratory and to the exclusiveness of his intercourse
with feilow scicntists or should he conecern himscll also
with the socig-political processes that, m the Jinal
analysis, determine his own activity? Scientisis in Sri Laka
have invariably veered towards the  first alternative
looking on in |1clnh s bewilderment at the policies of
governments (hat Twil to understand the role ol scienve
and often isnore it in the formutation of national policies.
This 15 .\pc:‘htl problem fofr the under-developed
SThird World™ countries, However. this dilemma has

often manilested iwself in the developed countries as
welll [t was exemplified n the immediate post-wur
years by the tragedy of Robert Oppenbeimer, one

of the pioneers of the atomic bomb at Los Alamos,

whosecrisis ol conscience lPui him eventually to victimisation
by the policy-makers of the Pentagon. The role of
Edward Teller, the so-¢ ll d “father of the H-homb”,

politicians und Lo ‘.‘.-_'-

Osmund |} aviardaine

Settior Locturer. University of Svi Lanky
who encouraged The murderous attzcks on Hiroshin
und ‘\itm\akk proves (hal scientific c\mmmmws can
only lead 1o scientist: becoming the pawns of Li..,br‘“]l}‘"
serversion of \_lu, Pruits ol their
own brgip-work. %c,iﬂr:iﬁc neptrality is o myih, an
iltusion in the twentieth century with ity rough und
tu.mbh of elushing class interests, of lhe ¢ p}m.‘ll-; i1

£ ihe inajority of humanity hy o Jundm ol rich nations.
I‘)\s_\pm, the absiraction and attempted isolation of science
and technology [rom socio-political processes, the nroblems
of cholee in seientific rescarch--between obeciives and
gouls of resenrch, of differeni ‘Ldm =lt !’{t“\ amd seales
af apvestment are. in the Tast
political.

I the objectives and goals towards which scieaee is
to strive ure Lo become o vebicle for o diffavent type of
society, f culture, values md nn{‘z") creanisolion have
to madereo # radical change, i ration IllL\ of dectsions is
to be part of culture and society, then it iy not possible

o aehieve inwithin the T nm,\\mk GF oxisting sociely

and the gonls for sclence and technology. Both v
to be changed radicully. ' Scientific kriowledge I“lhi
he mede the  busis of o new onlivre, sootie o ganisalion
wd poaiticnn  decision-making Scientists must
Lransform seience inte o <ociar movemep! of radical
translosmation.”

Roabiman unanses Ve diehotomy iy attitudes
among scientists from 2 historica pevspective-lrom the
time of the Carvaks in sacient India and the lToniaos
of Greeee to the social activists of the contemporary
period,  Most historic studies of sclence have been
pnlortunatens m the abstraet, precisding an understanding
of the interastions of <ociely. cibtnre wnd the pouiieat
A ol o period wiih <cienpee and techaology.  Ti1s this
facuna that Rabman seeks to (11 through the discerming
analvsis presented mophis hook

Both in ancient Todis aad Groces o sharp sivng ole
enisled between Tihose whao :?imcat Lo apphy ‘uenttll_
melhod (o the study o social processes and the then
availuble suientitic I\msv ledge Lo help in the organisation
of society and those whe lf’mlu_t ta prechade socicly rom
the purview of science.”  This styugele developed m
Indin between the Caivaks and the Brahmanical
philosophies and in Greeee between the fonian und
fater Fpicurcun philosophies und the Phtonic school

The hasic diflerence betseon the opposing tre n('~
centred round the question: | te control peopleT” The
Brihmanical and Platonie s betaved that it socinl
organisation was to be effective, men must be made to
obey—Le. controtled. ) fi yted

bl




smoenast them —iprongh my s cnd superstitions and

panishment.  Science rherelore must be isolated from
sociely und remain the exclusive preserve of an elite.
e Fuct, boih th chifols reprosenied the int

eresis ol

parrow ruting crass that held o« monopoly of wealth and
knowtedee,  They dogked down upon phasical Jabour
which belonred o the provinee ol the illiterife muasses.

d 1o dubble 1 absirctions, o postulaies
s derived Trom pure thought. Thes
iront the poriore of 1he socwl milien,
cotoured s goad deat of Greek seience s antigeity,

They preter
und I'-__\.,"a.\‘.lr;.‘hi.\-_‘

stbiinde. dpising

Fonluns, oo Lhe ovher hiind,

i sted thatl nier. insteud of being controicd, could
be mofiveled to do things on thar own throvgh
undersianding of phenomena and the laws of natdee,

Five Curvaks and the

For this purpose t tricd! Loy esial ;"kh ]
hrotherhoold, preaching uqu-sii{\' and prom otmn knowledge
* directed u"\..a(d'-\

In daing o, thelr mein aiten npl
expusing ithe fravdulent prac

o priests. the

mvehs mnvented and Lhe mIL s the afinis of
brunuin b ; ey were. !hurci'n'_}. poeseeuted Tor
thetr oping

\.‘\"i”" e FHIIY. WO »Ce &.||;_‘.'~;‘i
attitudes influencine the scient approuch, nlike

those of (he Movenie sehoob. nE"\'-\.'r\,';-.iinul anel
exparimeniation had « pre-e engicnd place i their work,
Thoys, Potheeroras experimented with musicnd notes.
Lopedecies proved the proseney Gioalr thrusimg

Chunnel into water.

Eplcuicaa niluences.
discipline hnuted

Ultider the tonin and bite

wofegee wias nol conceived ay oo o

be bhorutors, 10 meant an outlook wiich, con c;'-cti ihe
entire field ol nuteral as well ws oo fiz
Sreawere even shiemp.s fo ase dhe i

Platonic u!‘ Jm Jl)ilel"-

sociciy, in ¢ L Lo the

W S __zlnt (TSRS HAN Canasses i oorder o
srfeended vhe priy |LL\...;'.. position ol the soctal elite,
Fodiys selentitic tradition once serin seeks to Hmit
observationa! and oxp : s ominly to Che
labaratory. Rafiman  adyinces iLing
LZ_‘-:I'\{\”‘I_‘\"“ to explom this: “Thz ited
Copn ..nd the pu oni meled out
» B bt crenled aomijor soctad
3 oaoie howe Lo avoud the sooal
quences ol 'L'irt:uric..x which came in confliict with
celigions und social philosephiies und outicok ['he

Gr ot afa ey

2, T B, .
g e

probiem was selved, or rather an escape route was found,
by [Descartes, a8 the news of Galileo™s punishment came in,
by cividing the weorld into the materisl. where the Jaws
At seience aperate and the moral wnere the edicts of the
church  prevail, Contemporary  science  having
inberited ihis legacy continues Lo opergle within the
framework ol this decision, despite the ¢flort of many
from Buacon to our own period.”

The scientific eommunity in “Third Weorld™
copntries such as Sri Lanks, baving artificiaily absorbed
the scientific and coltvral traditions ol the West, Tollows
ihe same road, perpetuating and reproducing  the
dichotomy of science in the capitalist world.

However. much as they would tike to sojowrn in
Lheir fvory towers, scientists today are repealediy
brought up against the social consequences of theit work

forex LnanL . the impact ¢f avtomaiton on the employment
problem, ihe rape of our environment or, worse sl i1,
Ihe perversion of science by modern fmperialism (o
prepure the desiruction of human race itsell
Rahman's book deals with the eritical role thot scientists
must play if science is 1o he an agency of social p "OEress

andd not of destruction. Should scientists also besocial
revolutionaries in the ancent tradrtion ol the Carvaks
and Lonians? Or, atleast, should they nof acquaint
themselves with the socio-political problems of their
countries and wpply (heirscientific methodology o eficct
the necessary changes in the fundamentals

ol the soctad order’]

i.‘.'n_‘

Ruhman’s book is a valuable contribution tg
gver-growing volume of literature on science
policy studies. As Chiel of Planning and Head of the
Centre for the Study of Sclence. Technology and
Development at the CSIR in Indta, Vice-President ol
ihe International Council for Seience Policy Studies and
o person recognised  internationalty Tor his work
in the field of Sciepce Policy, Rahman's views on
science and its inter-relations with society will be of
particular value and interest to scientists of the © Fhird
World. One word of ¢riticismi: itis regrettable (hat o
large number of printing errors—dropping participles.
cle.—shoukd have crept into this edition. One only
hopes that more care will be taken with future editions
to climinate technical shortcomings of. this nuture,
However, Lhis cannot detract Trom the value of the boolk
and (he provocalive idens it advances
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