
Science Sri Lanka ' 

For  the next few tlecades. the de~e lopn ien t  
of this country will depend largely on the application 
of science and technology. ". . . .the nation has to 
recognise tll.at technology is a major national resource and 
ti vital element in the task of achieving self reliance". 1 

For  cx:trnl~le, the role of agriculture, ind.vstry ancl health 
care cleli\~ery in the national developlnent plan--- 
through incrca.sed agricultural and industrial productiori 
with the resultant savings of foreign :issets; the increase 
of employment lhrougl~ expansion of agriculture 
and industsy: !he utilis;~tio~i of natural resources; 
hettcr health care delivery and the increase of tnanpower 
utilisntion; the conservation of the environment ;rnd 
the :~voicI:~ncc of pollution - should be quite obvious. 

"Investment of resources in science land tech1101ogy 
can bring substan.tiai cconomic ~.eturlis as call 
intcstment in  e d ~ ~ c ~ t t i o n  i ~ n d  training. Yet,  they must 
r ~ o t  be rsgnrtlcd ;L$ isolated activities deserving somc 
s~rpl.>ort, b ~ r l  :rs components o f  a dynamic system to 
convert human sltills and enterprise into new material, 
wealth, anrl social :~menities. The ef'fective use of  
tlic nchievcrr~cnts of science and technology rcquires 
the removal of all obstacles of a political, social and 
economic char:)cter whicli liitve been inherited by the less 
dcvc!oped countries from past stages of their history. . . 
Science and Tcclu~ology con. t r ib~~te  but one f:tctor of' 
change, \vhich must be integrated into the o ~ e n i l l  
cconomic and social plan". ' 

In Sri L,anka in the past, science was given just 
bare recognition by i ~ s  control, firstly, by a Ministry of  
Hous~ng and Scientific Affairs, which was followed 
by a Ministry of Scientific AFfairs and Industries. 
The latter situation begged the qu.cstion of the equally 
important bul uncoorclinated roles of science in 
agriculture. hc~il th,  fisheries, etc. Tile inclusion of 
scrcncc with ir~dustry was npparently Inore for reasons 
of' adnninistrative con\~enience than  for a fundamental 
ii:iison at  lllc planning level. There are many 
examples of' the 1-rck of co-ordinated scientific impact 
on the national development plan. Some of  these 
xrc discussed, helow. 

Some ol' tile cor~straints in the local scene which 
hindcr the elfc,cti\c coritribution that science could make 
to the dcveloprncrlt of' this country are also briefly 
reviewed below, together with some general suggestions. 
On account of the basic silnilarities that  exist between 
this country and India in respect of developmental 
nccds, 1111. scientific background and capability, 
extcns~vc reference :o the  Indian science situation will 
perllap"c proftable. 

Lack of recognition of the role of \cicncc in t i le Xi~tiorliai 
Development Plan 

"We have in  this colllltry. a I'lanr1111g hiiii1islr.y 
monopoli~ed by a group 01' econori~ists----no c\c;ul,i 
they rnay be importarit but that is oi~l!j o n e  :i:>i:.ecl ,,i' 
p lan~ l~ng .  . . . They have no t l o ~ ~ b t  ernp1z:isisccl 1 1 1 ~  

aspect bu t  llatiotlal pl;ln!~ing is somcl h i l l ?  

far greater. It needs t11c pa r t i c~~~a t io r i  ol' otl.lcr 
scientific groups lihc l lle pt11.2 ;LII(I al>plied scientists 
of a t  least the  rnajn~ :~r-;'aS of reii.vancc lo S1.i I..:1lll.c:1". 7 

The Nalional Planning Commiltcc, i i l  ~ p r ~ s ~ l l t .  i ' ;  
re13resented by only the Cabinet Min~stcrs amoug>t %(horn 
direct technical 01- scientific cspcrtist: ii :ihhc~ll all<\ 
whose dcllbewtlons on technical 111at1cl.s tare oi'tcll 
amateurish exercisc~, at their best. Shortcomings ill 

technical progress arc seldom cv3la;ited or  cor.r.ci.t~.ci. 
Conlpal-e t\lis situatior~ with the [ncii:;~~. xccrle. "'T-l,r*.-. I c 

is a Scientific Co i~ i~n i t t ec  oi'tllc C;!binct Io ci~ill ~\ : i t l l  

matters. It cousi\t:i ol' the I'rimc blinisler 
alld other Minister>. This Committee is :;ssi.;li.tl 
by a comn1ittee oS scientists kno\\!li :rq fhc Sciel1ti[ic 
Advisory Comrnittce (0  Ihe C'abinct. . . . l ' l i i .  l'lr~lclr,.)llq 
of this Committee :Il-c: 

1 .  To advisc the C';~bi~rct ( ( I )  In  the ibrmul:i!io11 
and ini~?lernentulio11 of the g o v c r r ~ r ~ i c i r ~ ' ~  
sc~entrfic .poi~cy; ( b )  thc coor.dlnatio11 ot' 
govern~ntnt  and b c t ~ c e i l  gov~r~!~ i i e~ l l :~ l ,  scmj- 
g c > ? a - n r ~ i c n ~ ~ l  and nongovei.nmcn~;~l scicnt~lic 
institutions in thc courzir-!. incltrtiirig scientific 
and technical del>arLmcnls ol' the u!?i\icssi~.~cs: 
((*) orr scicntihc ant1 Icc11nic;rl cool3eralioil \vi l l i  
other countries :.~ncl with inte~.n:ition:il 
scientific :untl technical oi-g:~i~isatio~is; ( ( 1 )  or) 
sucll ruatters U S  may be r-cl'ei-r.cc1 to  it. 

2. T o  place before the Cabinet xiicl~ pr.olioc3ls :r.nd 
:tdvice :IS may iriipsove a17.c: clcvclols acienl i tiz 
;~ ; td  technical i\~ork in the COL~I I~ I - !~" .  

The following simple c ~ a n i p l e  ol ' the unf~)rt~ril:itc 
consequences of the  lnck of scic!?!iiic esperli:.~ :~ricl  

collective decision-making. bears inention. A k ~ c  >c:rri 
ago, the Sri Lanka Associatiorz for the Advancerncnt 
of Science inquired inlo the workings of sonx  tcc1iiiic:il 
corporations; one of these was the I;'lo~~r Mi1lin.g 
Corporation. It was found that whc2.t bran wn.: 
being exported at e. low return of ;~pprosim:ttely 10 CJS 
cents per pound. At that  lime, elle local supp!ici of  
animal feed were fhst dwincliir~g, \),*it11 concor~~it;int 
increase of the costs of runnir?g pou!lry and cattle 
farms which compelled some to  closc doicn. This resulleil 
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6 This ilrticlc tvnr written in May 1973 



111 a 1';111 of egg and meat with milk output a l d  a loss 
g i ~ i n f ~ ~ [  employment. This matter was brouglzt to 

tllc notice of the Minister of Agricultuie who was 
informed that ille stoppage o r  thc export of the  bran 
and its adt'liiiort to 11-le fced o r  aninxals in this country 
\vould hiivr provided the mucll needed support  of poultry 
;~.ncf dairy f:rrming and of animal husb:tnd~.)~. Altnost 
~~~lhelievahlg.  the reply o f  l l~ , e  Minister was that l ~ i s  
bu~i l lcss  was lo look ~il'tel- human health and not  
aniniai 11c:~lth 2nd this m!itler was thereafter dropped. 

To cluotc this douun~ent "futher in illustration 
of' thc Sta:e pati.onape ;~ffoi.dcd by the Incfian government 
l o  scie~kce. . . "The Co~incil of Sc~entrfic zmc1 lndus t r~a l  
Rcse~~rcil. is a semi-auto!to~nous body responsible 
t o  tto one Ministry OS tile government. Its President 
i \  tllc l '~ . i~ i~e  h/l i~~ister .  its Vice President is Prof. Humayun 
Ka.hil-, Ilxc Minijtcl- for ScicnLific and Cultural Affairs: 
itiicl ;I,   lumber- of other Ministers are niembcrs of its 
go\lcrning body, O I I  which servc also one nlernber each 
o f  the I.ok S;lhha (Po\zer Housc of P:trliarncnt) s ~ l d  the 
R a j y ; ~  S:lblla (Upper Housc) as well as a number of thc 
;~hl=st  induslrinlists xnd scicn.tlsts of Indi:~." Notetvorthy 
is t h o  01311uri~111ily gi\.cii :it :i ~stionr-11 : ~ n d  offici:~l level 
ihl- coordlnateci dccisit!n-~~!;~l;i~ig iil tile course of National 
P l u ~ ~ n i n g .  "Scienlitic Rcscarcll w s  not thought 
necessary to industrial dcvclopmen,t even tllough in 
~ x i p h b o ~ ~ r i n g  Indin. t h ~ s  was bclng given the highest 
pr-iorit) \i;itll L I I C  p a t r ~ n ; ~ f e  of the  Prime Minister 
Nehru, himscif" ' wrote Wi.icsckar-u on scientific researc11 
ill this country.  

411 O L I . ~  ow11 ~0111~x1,  i n  ;tddilion to s ~ ~ c l i  a general 
hoc!~, simil~ir rdcviccs r'or co-oi-di~~;ition at more peripheral 
le.vcls may prclvitic erective 111:ks bet.l\icen such 
d~i7i11.1 11:~ n t s ;is : 

I-lc:i!lll-Cnginccring. 
Flc;~lll?.-Socia l S C ~ C I ~ C C S ,  
Fishcrics-Zoology. 
Forcstl-y-Botani~:il Sciences. 
I~idustriai Development-Eljzi~~eering, ctc., 

i1.5 :~gnin, is bcing clonc in India .'. . . .The Cou~~c i l ' s  
t3oarct of Scicntifc ancl Industrial Research supported 
researc[.~ i n  tile UI-liversities and Research Institutions 
through Ihc Sollowing lifteen research committees. These 
committees :ire co~nl>osed 01'1-el,resent:ltives oS Unibersities, 
resea.rc1.1 i ~ ~ l ; t i t ~ i t i o ~ l s  2nd industry, ;~nd function in 
cli'cct ;is ivc~tiofritl" (my itrclics) "committees in their 
rcspcctivc iields". 4 

/ o o   it' N I I  / 1 1 / 1 1 1 1  17s J i ( . . \ f ' l 2 l . ~ / ?  174d De~~lep i~zr f t t  
( lt & 0 1  ~ / ~ v ~ ~ , s ~ I I ~ ~ I ~ / .  

Ctnc of  l11c babic shi~rtctirninga ot' t r e  local 
sscne 1?;~3 lzilherto becn the very low investment on 
~ l ? c  n;iti~ln:\I scnlc. ii? resecrch and development 
in  :icl(!itii?n lo  he not~provision of adequate fends 
for even 113.15 ruaio ~cnnncc  routine service func.tions 
ill U!ilv~rsili:s~ and bcicntlfic inst!tution~. 

The absence of  a suficier , ~rrput  as R & D ir rnd~nly 
due ro the absence of  a proper evi luation o f  thc role 
of science in nattonal developnrent Lnd the -1bsence 
of a national sclence 1,011cy. 

"Today between 15 to 30 of the 120 countries ol' 
the world with less thnti one-third of its popul:itionl 
possess practically all of its science. They spena more 
than 95% of the world's development and research 
funds. . . .Furthermore, these countries reaped in the 
past and are now rcaplng most of the t l~rect  economic, 
political, social and general cultural benefits of 
scientific research. . . " 6 

Lack of 1iterntur.e. 
This results from low financial allocatio~~.s, sub-optimal 
utilisatjon of available Suncls for journal imports, 
absence of interlibrary coordillation in jc)urn:~l in3p0rl.s~ 
ahsence of readily available means of duplication of 
scientific literature. 

The absence of essential items of equipment, 
absence of technical Facilities and expertise for  tllc 
repair and rnaintcnance of esiyting equipment with 
consequent w:l.stage o f  large sums of Sorctgn 
exchange on the rc-import ol' substiturc equiptnctit. 
For  example. the Universities have severi~.l million 
rupees worth (in foreign c~chunge)of ulicroscopcs 
without any sel-vicing facil~ty for the cleaning 
of lenses and pr is~ns  to prcve~lt fungll colo~~isat , io~i.  
A few years non.-cleaning will result in  tile uselessness 
of the  instrument duc  to  op:acity of tlzc lensex. 
This, and other simil2r nccds have been pointed 
out ,  a t  each year'sestimates for devclopnlent pt.oposals, 
without response. Tile Nation;ll Science Council is  row 
i~ivcstigating this matter but the implcmenta'iion 
of' whatever recornmendatio~ls i t  may think necessary 
will be stifled ullless there is full airthority and patronage 
at the highest governmental level. The provisio~l 
of  the Council with Inore executive powers is dealt wit12 
below. 

Lack of firnds (1/111' gi.r lr l t~ , f o ~  I< & 0 - b o t i ~  f11 l o i .~~ . !  
aild lforeigir exchmzgc. 
In Western 2nd other highly industrialised 
countries a large par1 of the  financinl input for R & D 
is from private sources. This source has hitherto 
been untapped in this  country, although privnte firnls 
and i~lstitutions which could bcncIit f'rorn the 
results of  basic and applied scientific research are 
also those itlstitutions which coulcl piovide such funds. 
The present five-year plan placed great e~npllasis 
on the role of the private sector but  "wl1.eress the plm 
envii;aged a total investr~lcnt of R3. 14,820 million 
expected from the private sector, the Finance Minister's 
taxstion proposals dealt so severely wit13 the private 
sector's capacity to save that the investment of anything 
approaching this scale is made almost impossible". ' 
Suggestions for the cooperatiou of the private sector irr 
this r~spect, a re  made beloav, 



"iiicre is alrnost a total lack of an emergency fund 
for the import of emergency supplies of consumables and 
compo~~ents of  squipment ( e . ~ .  a spare part or  bulb) 
of si~lall costl \vhich ho~vever are vital for the continuation 
of work in hand: this leads to serious delays or even 
abandonment of the work. 0rl.e cannot help but 
refer in contrast to the many fancy items of general 
merchandise (salmon :inti sardine included) which are 
irllportcd freely. 

There is a serious lack of .proper perspectives 
;ind cletermin:ltion of priorities OII the part of the 
University administration i r i  respect oC researd~. The 
lack oi' foreign aid, botll a s  fellowships :!nd gr:~nts for 
reseal-ch, the need Tor locaily oriented research and 
the tr:rining ol' scientists locally has n1e;bnt increasing 
recluire117ents ot' funcls for thece purposes. These 
increased delnands have sornctinics been rnet with even 
an inverse response from thc University's adn1inistr;itor~. 
Onc finds oner;c!f in anomalous situations such as the 
IJniversity's dircclive on one hand that junior stafy 
alzould obtniil their qu;~lifications (postgraduate) by 
research done locally, while on the other hand, insufficient 
furids hrc provided for these increased dernands; 
even existing votes are sornctin~es reduced. 

"The tola1 expe~iiiiture on research. ir~clu.ding salaries 
of resc:lrch :issistanth hns been only about 1.2y.1, of 
the University's vote. On the other hand, the 
Kothari Coln111issio118 which examined higher educatiou 
in lndii~ has cmphasisect that for a cou~ttry like India, 
:it least 25 7: of the University vote should be spent 
on research. So far, funds available t o  the University 
through the Ministry of Education" (in Sri Lanka) 
"has been inadequate even for norlnal undergracluate 
teaching". 

As an example of efictive planning, one map again 
quote the llldiarl situation. In llae 1950's: in the early 
days of India's postco1oni:~I alievelopment, sufficient funds 
and expertise were invested in atomic energy research 
ivhich t0da.y is thc threshol~l of providing India with 
energy to rcplz~cc oil \vfiich it  irnports at great cost. 

Insufficient recognition of the worth of scientists. 

"Fron~ a purely practical point of view, also, 
i t  is irnpossiblc to il~iport technical know-how and to 
apply it successfully if one does not have available locally 
s corps of learned men to whom one can appeal for guidance 
on matters of pure scientific principle". 9 

contact and friendly persuntion. This country impurtecf 
a team of Soviet scientists to report on the state o!' 
affairs a t  the CtSlR, inspilc of having sufficient i;len 
of internationally acceptable stature and more sig~:ifica:~l]~', 
who would have possessed a greater insight in1.o the 
co~lstrainls tltat exist within our o~vn  scene. 

111 I~lciiis now, there is a scientific talcnt search 
which goes out to  recognize scientific talent amongst 
her young students, sponsor it and find egective outlets for 
its utilisation and expression. It is perhaps not untrue 
to say that bitnerto in this country even the body of 
of practising scientists has bcen regarded by the 
successive govcrtlnients as an expendable or dispensable 
elite. Whatever. cooperation there has been in local 
applied projects, has been aclaieved through personal. 

I n  a n y  country, scie~ltific resenrcl; for  its o\i:il 
sake as a11 intellectual pursuil is probably inc\ulgcd 
in by olily a small minorit: of scicntists. On t ] ~ c  oihcr 
hand, some form of incentive is tlie morc usual s t i rn l~ l l~~  
for research. This need not be only in financial terms 
bat could and perhaps rnore cKcctivcly be in terms of such 
illcentives as recognition of work. merit awards, mcril 
promotions, state sponsorships or pariicipatioll i n  
meetings and congresses abroad for the psesen r;ltion 
of research work and appointment lo Izigl)er post:,. 
The participation of local scientists in meetings abroad 
or  in foreign tr;~ining courses has 1101 been 21: ol'iell 
as their competence or achicvcn~enls, and the loc;~[ nceJ 
for such trainin_e, would demand. The main obslr.l;.ctio!l 
appears, sometimes, to have been burcaucsatic red tape, 
t\lc mere 'sitting on' a iile by a subject clerk, b ~ ~ t  
basically to  the absence of a natiollal appreciation of 
the usefulness of sucls foreign contact. 

This is perhaps tlae most obnoxious ot ali 
constraints. lnnutnerablc instnilccs could be cited ol' 
virtual control of scientific affairs by petty burea~~crats, 
or even clerks, and the latrers' abjudication on what really 
are technical or scientific matters. A treasury oRicia1 
would arbitrarily and unilaterally delete clevclopment 
proposals for the following year or x clerk will decidc 1-1s 
to  which scientist should attend the next (echr~ic;~l 
congress abroad, These are reill sitc::tions. 

Especially in  regard to the provisio~l of t c ~ l ~ t i i ~ a l  
needs for working scientists. "It is imperative that 
the scientific orgzznization, instilutions and labora.tories 
should be exempted from having to go through the 
Directorate - General of Supplies and Disl~os:lls for 
procurenxnt of stores and equipn~cnt and that ~h- ) :  
be allowed to set u p  their own pllrchase scc~ions". 7 .  

To have vitluable, urgently ~leedcd perishablc supplics 
rotting on thc ivha~fs or at Custon~s. is ;In all too 
frequent occurrence, 

Insufficient consultation of scientists on matters r:f teclluicnl 
or scientific itnportance. While this lack resulis, 
basically from an  absence of an npprcciation of llle vali~e 
of tlae advice whrch scien~ists could givc, thc absejlcc 
of coordinating bouies oi' scientists 2nd  planners, 
has resulted In the situation where little or no informed 
opinion is brought to bear 01) n:ationally ~rnportant 
projects such as deforestation, the problem of tlae 
coral reefs2 rainmaking, fisheries in inland waters and 



wild life conservation. In snrr>e of ilxse irreas: it 
-:\as left to p r iv :~ :~  bodies :1f1d entlll~si;ists writi:~g 
ihrough tnc daily press to ~ > v o v ~ d e  the necesiarv 
per-speci ivcs. 

Mircli li:ii; beer, spoken and written about this 
iub , j~ ,c~.  but l i ~ t l c  o!' i l  is undcrslood and much tcss 
I1.a~ hccli even a t tc~nptcd iri the way of reversing thih 

'irenct. Ap;trl f1.0111 1112 ~011st1.;lirlts listt'~1 t~bove t'vhictl 
tuntribute lo tile :~bserlcc of job satisfacrion (one of the 
rc\\';~rcIs (it I I C L I I . ~ ~  ;111y ~ )cc~~pa t ion) :  ~ o ~ ~ . s i d e r a t i o n \  oi' 
cn~oluments  hilve beeti postponed for too long. 
r - 1 he prt-jent ciay adl~rinistr:~tion. espcci;lll\. of the Health 
-Cli.p~~rtr-ricnt is il~clficicrit l o  rhe cxtorit th..,t even the 
stjll~llaled salary tncrcn1c~nts of tncclic*!l officers t l ~ ~ v e  
n o [  bec t~  pitid. i t ?  sonic c:~ses for  as m11cl1 a $  2 to 4 years. 
t l o ~ ~ h l c  ho~tsc renls h:!vc hecn rcco~cred fronx statYaPter 
rec':nc tr:t~~sfcrs anct paylncnt. of nrt.c;tra o n  correction 
(1;' xalai-y :inonlnlica have not  been made I b l -  several 
ye:lrs. S:.lI:try icaiex havc r c~~ ia ined  st :~tic l'or several 
ye:tr.; *L~i( i  ir l  io!?ic in \ (a i~ces  ns in tlic Universities 
i i~ lcc  1956. \vitl~oul incrcaacs cornp;ttiblc with thc 
!:11-~c ir~.escasi.~ i 11 I hc cost 01' living over Ltlc.;c ticcntics. 

I .  TIlc ( ;~~el-nn1cnL \l~.ould !'oi-n2i~l;ite :I National 
I'olicy l~or Scicuoc 2nd Ti.chnoiop ; ~ n c i  ~ h o u l d  
indicate a. progriinl Sor i I  .; i ~nplcmcrltation. (,J'icle 
1'1.cniicr Nell;u'h ~ p e o c l ~  lo i l ~ c  Iridi;ir> I-'al.Ii:~ia~nt 
in  I!JFH). 

'1 Scicrllilic j\jTair~ >l~o~!lci bc included in tlie Millistry -. 

c)i- l ' ! : ~ ~ t i i i ~ l ~  ~111~lc r  tilt I ' I - ~ I I I ~  h~finijter, tvh!~ :I5 ~ I I  

iiic ci\se India. can t h c l ~  he in coordinating 
colitl.ol o~:cl- thc zcieiitilic ~tipcct, o f  the National 
I3c\slopn1ciii i'la~i. 'rile s c i e ~ ~ c e  :1re3 In:[> ~ ~ l s o .  
as ail ;Iltcr-nilti~:c. bc i n  a selxlratc Ministry but 
wi t  I1 close link\ lo Lllc Naiional Planning botly. 

, . llle :~dvnnt:ljic\ ot' 131-ingirig the scicncc progranic 
,lll:icr [ I l i .  f'l.ilnc Mjniste!.'\ o w n  Mi~i i~t r -y  are---.- 

( 1 )  ~ [ i e  n1o.t cogcnt bcing 111at scicncc should 
17e LII I  ~ I I L C F S ; ~ ~  ]):II.[ of [hc N ; I ~ ~ L \ I I : ~ ~  ik\c!oprncnt 
1?1;111 and i >  I hercl'ore ~~mbrcll:t \rhicll cover5 rnsll!: 

; l \ l~w[s  0; '  (lie pl;!n and its i ~ ~ ~ p l e r n e ~ i t a [ i o ~ i .  t ipro 
non.  ~ l ~ c s c  secmingl) dispariiic :teiivities ha\c  
come under scpariite Minist ries and have been 
1l~1coorclir1ntcti at national level. 111 aridition. 
to l ~ c h  ;!n O V C ~ L L ~ I  view. iI central avenue fol- rile 
c\crcisc o l  > c I c ~ ; ~ I I ~ c  ek l~e~. t i se  may prevent the 
hi~untic~n ciivi~;igcil by the I ~idian policy document 
(:t situ:~tic;n ~,i l icIi  O U T  : ~ d ~ n i ~ ~ i \ t ~ - ; ~ t o r s  tlave shn\v~..tl 

;(larmin$ly great tci~cicncy towards). 
'"Special car2 niust be tulien to ensure t h a t  
plaiil>iug \c~cucc 2nd technolog\. cioc.5 not become 

i L  m i t e r  of ~ccluiescing to tile power of advoc:rtc.s 
of thi\  or that  project rather t h a n a  mnlier of ra.tional" 
{and I woultl add national) "decision ruahinp". 

( i i )  Thcre is I IOL\ ,  little authorit): bc!~indlhc 
elforts a t  getling [he  acicncc m : ~ c h i ~ ~ c  moving. 
For instance, tlrc pc),tgradi~iitc tlaining progrenr 
in Medicine is being stifled by ~a r io i i s  impediinent.; 
a! n paroc'kiial level, by vested interest> which 
;Ire 0!-1p05eti t o  l h s  National I n  tcrcst or  rrlore 
g r ~ ~ v e l y  by a 1;ick of precise policy orr the pari ul' 
thc Health Ministry. Tills si lua~ion n:ay have 
been prevented had the prograln becn @ven a 
L-):ick.ing by its inclu\ion ill th:. Ynlionai Dcvelvparet\~ 
l'la 11. 

l,iii) 1:iternational rclntiorls (aid, cie\:elopmeut 
programs, grants exchange o f  esperlisc and 
tcchrrology) may be more cffcctively cot~trolled. 

As iniporI:tr~t. perhaps. as nlly or lhcse at i \~ant; i~cs 
is the recognition ;>nci patl-c>n:Lgc :~.tYorclci\ t o  science 
and scientists by the inclusion of tllcsc: af'iiirs 
~vithin the central n1i11istl.y c)f  tlrc ~o\~cl.rlrncnt. 
"'Tile most signific:tnt. rc:tsol> \ \ , i ~ y  scientific rcse:~rcl) 
t'ailcd tcj dcvelcp i n  Sri 1-a~lka, is. ti1' caul-i;c, tttc 
!uck oC I~iell level. pol iticxl p:!lro~l:iyc". ' 

Advisory Boards or C'onlmittces i11corpor;tti~ig 
scientific espertise should be set up within t h e  
Planni~zg Ministry in th:: major fields wliictr arc 
relevant to  the Nt~tional 1)evclopnicnt Plan 
(Rsriculturc, Health, Indus[r)f, Fisher-ie5, 
Nnlural Resources, ctc.) A gooti example of si~clt 
:I committee o r  commission is the olle proposed bq 
the i.~~rnposiilm oig:~nizc.ct rc.cctitly by  the Sri L:ink:i 
Fountlation institute 2nd the h9edical Educazion 
Ur~i t  o f  the Per:iileniya Metlical 1-aculty-- --i~ 
N:~tional 1-1e:llth M < ~ I I ~ o \ + ~ L  I~i'vcloptnent 
C'ouncil .-for the tr;~ining of  p e s ~ o ~ ~ r i e l  i ~ ~ ' i . o l ~ ~ d  
in t~eal lh  care ctulivc~!,,. 

4, 'Tl~e &alioilal Scic~rcc Cou~ici! ( N S C )  \ h o \ ~ l d  
be n p:~rt  of the Ministry of Science and bc given 
wider powers 2nd a Inore efictive role throtrgl~ i t s  
~ ~ e w l y  formcd c o ~ n ~ n i t t e r s .  'Fheic should be given 
executive polvers since tixrn!; ol' Llie i~npor t an l  
fuilctions which could be pcrl'ormctl by tllesc 
committees are now no t  possiblc owing lo  t i le  
tack or executive :tuthority; for cxnmple, the 
~.nfoscerncnt of' r a~ ionn l i<a t io~~  of \fie inrpor~ oC 
scientific literature. 
The NSC should fulfil tlic rolc euvis:rgeti by the 
Indian scenc "It \$)ill ;rlso recluisc gove~.n~nen t 
to set u p  and :tdecluntcly finance machi~lery that 
will munilor, evaluate, corsccl 2nd redirecl the  
inlplementation of the va~.iolr.; pl-ogl.r\uunes irr 
the scicnce and technology {JI:III". " 

5. Agricultural, Medical (or  Hr:iltti) E~igii-iecririg, 
risheries. and -other research c o w ~ c i l  %nay be 



necessary to  co-ordinate and integrate, sponsor 
and promote researcl~ and t o  disburse grants in their 
respective fields. 

6. A research atad developmellt cess o r  fund may 
bc created through a levy from private enterprise, 
for the general support of research: tax free grants, 
for specified research projects may also be allowed 
to private firms. 

7. University science research. A University 
Grants Comlnission (UGC) is desirable. Tlze 
corresponding Indian body is a Statutory Body, 
not responsiblc to  any Miixistry of the  government, 
which coosclinntes and promotes University education 
and maintains standards of University teaching, 
ex:!rr,ination and research. 

8. Creation oS a suitable clitnaie for fhe working 
of scientists. Some possible approaches have 
hecri rnentio~lcd above. 1 n atidit ion, the following 
ni:iy be considcretl. 

(a) Higher appointments to  be made on the  basis 
of mesil a l t h o u ~ h  seniority may be taken as :I. 
minor criterion. 

(0)  Director's and other high posts in technical 
an.cl similar institutions be filled on the basis of public 
advcrtise~i~ents and the appointment be made 
essentially on technical a n d  administrative cornpeteilce 
and perhaps on  a contract basis. A t  the present 
timet s ~ ~ c t i  appointinents seem to be made on  
seniority which may lead. to  the situation of a 
square peg in n round hole \vhich is one of the 
most damaging of conditions for the proper 
ctevelop~nent of ixll institution. A dis t i~~ct ion 
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 tcchriical corporations and institutes. 
Thc former are rnost often "flag wavers" 
i n  search of'honourific titles a n d  have n o  first-hand 
experience of any worth. Their curricr4l~ln7 
vifne should be used in screening their claims. 

(c)  Science talent quests and sponsorship of such 
individuals for appointments to  nittional posts. 
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Science and 

7'his britl' comment i i  to diucus5 a few points 
a 1 TI ~ ~ t i n p  . Science a d  Tcc!lnoloip t'olic:~. sp~ci;~il\, ,  in 
i!ie caw oi' Sri L:lnlia. Tlri.; 1s 110t 3 formal p;ij>er. but i t  
i, to h s  sect) a s  l a r - ~ l ,  ;In ;:ticlnpL to scniitize :i i'-.ct nf  t h e  
: \ > L I ~ <  ii-i\oivect, 

Sc.ic.?icc :rntl Tecl~!it-il(>gy Policy has two dimcnsioas. 
Fir.; tly, :is ari ac:~de~nic ciiscipline which studies the  
control. direction and progress of  science and 
\ectlnolo~y. ..11id secot~dly. in thc prnctical domain as 
action--. orientccl 1otv;ti.ds c:irr);ing out policies in 
Science :lnd ' l '<ci~?lolt)~y so :is to consciotlsly influence 
>,0ci3 1 ;111d C C O J I O I I ~ I C  c l in~~ges .  1 5 1  tlic ac~idernic sphere, 
S c i c ~ ~ c c  ant i  T ~ ~ l l i l O l o ~ > ~  P ~ l i c y  I-ests (311 t h e  interphaso 
be(wcc11 ha!-it an:\ social sciences. Thus, if one were to 
c l ~ ~ l ~ n c s n t c :  thcsc is LI soc i~Io~zy of s c i e ~ ~ c e  :1nc1 teclmo!og);, 
;:n ccono~nics 0 1 '  icicr~cc anil ti.c!~~iolc>_r);. ;tnc! liypvthetically 
irlle ~ ( j ~ l i !  C V C I I  ilxiiyiri~ :I ~>ychoIogy 01' science and 
rcchnology. .PI,? :;ociolog?, of sciencc and technology 
itscli'. colrlcl bc broheli clow!i into sub-disciplines, so tll.at 
we h:i.\c s o ~ i o l ~ i g ~ .  0'1' ~nedicinc. sociology of techl~ologi~i~l  
c.h:~ngc, : m c l  so on.  'Ttlel-e have beell. s cvaa l  workers 
iri r l~csc  \phcscs specially (luring t l ~ t  Irt.st t c r~  to  Cfteen 
ye;rr\. ih!ho 11:!\2 attemptcct to identify factors. social 
:riltl ccon.omic. !ha1 ]lave h : ~ i  a.n impact o n  science a n d  
1ccl,llology L I I I ~  couvc~.>c\y. those factors in science a n d  
~ e c l i n i ~ l o g ~  t11:1t Ilavc. h:rd :Ln. i~npact  in. the aocio- 
t . ~ o ! ~ ~ ~ ~ n i c  sphcrc. l'hcse \tudics go back to  several 
\vsi!it~gs in ni~lcteentlt century Eul.ope including those of rhe 
I o r ;  I o I L:licr, more det:tiled and 
sophistic:!tcc! cl~t bc!ratinna :~nd  studies lilke those of 
f l ~ ~ r ~ ~ ! ~ a ~ n , K u h ~ ~ , P ~ ~ i c ~  and ottlel-s have given it more complrtc 
pic! urc t)!' the rclatioilihip bclweeri science :tnd 
recl~i,o!ogy a n t i  the 5ocio-economic splierc. .These 
\+si.itct.b h:1vc been working 111  he i!lterpllase between the 
harti ; ~ n d  soc;u! scicnccs to ~c>in t  out the interactions 
bet\vce11 socicty 011 I tic otle Ii;!nd ;111.d science ant1 
iccl>r~o!~~gy on t l i t  oilier. 

117 the Wcstzsl~ \corld, work ill .  th is  sphere t lui  
become oi' C S ~ ~ C ~ I C  i111170rt:1nc~: recently, witbiil the 
c~il~t , .xt  o i ' a  b i r r u a l  J:C;II. c s i~ i s  i l l  ltle hard scier~ccs 2nd 
rh; give11 li.cliilolog!. Tt?.ere is n deep ql.~estioning 
toi!;~y i l l  ccrt:li11 q ~ ~ : ~ r t c r \  ahout the Jlr.;ct~ou developnrcnt- .- 
n i ' o c n c e  ;In:\ ~~cl i r lo logy h a s  t a k e ~ )  over thc last few 
cer>iliriiz~. 'Tile c \~rreot  co!lcern ; ~ t  a 5yrnptomatic 
Irve! on !he cn\  ;I-ori!uent. l l ~ e  ql~ali ty of.'life: etc., arc marc 
vi.;iblc ;lssoci.lled ;1<pec1; of thih questioning that is 
 occur^-ing. \Vitb.in thc -I'hird Wnrid on thr 1:tller h:n~cl, 
t!lc:c. hn, becn a yu~'itii>ni~ig ot' the ~ippropriatcriess i>i' 
irnportcd I ~ ~ c l i n o i o g ~ t ~ s  ;IS !c:rdins. for euample. to the 
sli.cngthet>in? o f  I;tri:ctirrex of' depcnciencc with the 
coia~itries in  the CCII!T~'. 111 t l l e ~ e  imported technologies, 
rhc rille of mul~ ine~~iona l  corporations have been 

Technology Policy 

subjected to intcnsi. sini~l>.is and cfi~cassion i n  the 'l'lrird 
World. F~irrher ,  rcceril stutieixts of the Yhircl Worfit 
both from tlie Thirci World. itself, and  sympathetic west:rm 
scholars-----have begtin to  qt~estion the etltlre life hrylcc, 
as wcll x\ t h e  jciet~ce itrid techt~ojoyy slyles tll3r ;iro\e 
;IS 1m.t of historicof dcvclopnlent in the Wcsi duririg 
-which historic:+l process, we as members ol ' thc Tflird 
World IVere treated 3 s  raw n::itcrisl 2jld m;lrlipulare:?i 
objecis ol' this ite\elopment. I n  si~.c,rt, the science 
;ind technology that  is ati:liinbie tod:~y in the \Vest is---. 
as it were. the ~011gc3led 1ijstorv a ~ i d  experic~lce of western 
rnan in its phase ot' subjug:ltion o f  the Third World. 
This questioning and new tEcoretical perspectives have 
removed much o f  the ; I L I ~ ( L  of the rlssuniptions of rtn 
objectivity nhich was I-tcld a i  rhc basis of science and 
technology. It is now secn thar sciciltific ol>jectivity 
w:ir a n  objectivity containcti within ccrthin social and 
historical limtrs ;lnd :js such in ;!TI. :~bsolut': setise %:IS 
not 'ob,jective3. Tl1e gron.th o r  scitnce and trchnology 
i l l  tile West wac a process h), wIiic11 scientific 2nd 
technical progr-ess was made through a historical 
process to  whicl~ wc wese outsiders, as well LLS subject 
matter. Tlle major :rim now is to  re-cnter hislory as eclual 
partllers and m?y bc to restructule science and 
technology to our  vieits and needs. 

Science Policy in Sri Lanka has beer: I:irgctly 
unconscious of the  broiid considerstions that  we have 
sketcIled above. Formal policies ha\'- not beciz 
formulated :it :a g o v e r o ~ ~ x n t  1el:el to iiacorporate e w n  
general policy guiclelines even without recourse to the 
theoretical con5ijcn:tions that we have sketched nbove. 
Several writers. ir~cludiog G. C. 3.  Jayasuriya, Osmt~nd 
Jnyarntne. R. 0. B. Wi,jcsehcru, 3 5  well as myself 
among others, have ~ i r i t t e n  or1 s o ~ n e  of  tt).c d i ~ n r ~ s i o ~ x s  
of 1h.t lxoblerns of  science :ind ~ e c h n o l ~ ~ y  ibithin Sri 
L ~ n h a  contest .  However, ~ t l e se  consicier:rtior?s have 
not crept i i ~  :?ny clegrvc into i'ormnl dccisiorl-m:~ki~)g. 

This lack of zr hroinliseii scietlce polic,y is large\? 
due to a l:tck of nwtrcncss among political Jecisiuu- 
makers of the importance of scicnce and rechnology. 
One has to  contrast tile experience oi' Sri Lanka i n  this 
regard to those of  India :;nd China. Although ludia 
has followcd \\;hat ma!, be tlcscribed n s  an elitist 
scieilce tint1 tech~lolosy policy ;ind Cllitlil hz i  ~ ~ I ~ o w c c L  
what may be described as ;I more rn~lss-oriented bcience 
and technology policy, there are strorlg similarities 
between the two n nd hiis rcsui~ed in borh being very strong 
scieiitific and technological 1m~~c1 . s  t o ~ t a y .  In the cafe 
of India, this advance is due largely to  the persorlalitp 
of Jawnrhalal 3 e h r u  who in the very early years o f  
the  post-indepeildencc era. took :;cie~ice under his 
wi~igs, gave it high j~riorily and hsongbt o u t  3 qtroi~g 



scientific structure. Inili;a totlay posscsse,s a v a t  packages of  sub-standzrd fore1g:i. c:i~ertizc ~ s ~ t ~ e ! i  loc81 
hciclltific i l ; f l - a~ t r l l c~~re  that. Call V ~ C  ~ i r t ~ a l l y  wits? ally expertise is ayailabic i n  tllc coi.ll?ll.!;. '1.11,crc i s  ;j, (jcfjIlite 
~ . n o r ~ t r ) i  in the world. place in the country t'or foreign expertrw in [ic'ids LV~I,:I-:: 

111 rile c:kse of' Sri Lataka. uni'ortuta~tely, rlo forrnalihcd 
sciencc anci t*.cl~.ilology policy has cmerged due largsly 
to unir~spircd le;ldership :tt t hc  top in rhis rcg.ild. 
,A Ministry of' Scientific Affairs \::is created a few 
yei~rs :$go it5 pnrt of 11 I ; i r~c r  Ministry of Intlustries ;tnd 
Scientific Affiiirs, b u t  hits not becn given sl~fficicnt 
ponru:s LO have a b1ro11g i ~ n p a c ~  011 t l ~  co i~~ l t ry .  Illspite 
of titis lack of :t forniut scicntilic and (echnc.Iogic:il polic): 
there h:i\ bcen a com~ni tmcnt  i ) i i  the part of the 
government toward.; scicncc and tccil1ioloc.y whictl ila.; 
colxtinucd to  ;;row. ;itthough sorno\vli:it haphazardly, 
arid today Sri L:znkan sciclit i.;ts i i ~  many fieIris fitre very muctl 
better t iun t l~ose of mail) other-Third World countsie5. 
Tltus, our scielltific and tcchnologic;tl inff.nstiucture is 
higher tban that  of i ~ i ~ t 1 1 ~  ~rwdiuin sire co~t r i t~  i e j  of Africa 
and Asia, although we are a ~111i\ll c1)~111try. R X ~ L I S C  ~f tllis 
virtually unconscious growill in  sciencc ttnt! technology. 
1 4 ~ .  boa.rt today ;t brain dr::in of  considernblc proportioil 
Ivith flight of-personnel to  the morcaflucnt countries 
for not  0111y in~tlc):  but scicrliific i-cc~)gr~ition I.C3S<?115. 
hlany scientist.; nntf tclchnologists al?ccted by the 
hr:tin drain gi\ic as n ~n;i;lor rca.son, not so rnucll tile 
lack of naoney but  the lack ol'job si~ti i ikcti i~n.  and thc  
fact tliat scientific: and tcch1101ogica.l decisions in the 
cc.untr\: :trc being still Ict't i n  thc  hancls nfatllatcLt.rs 
ilrecinlly fro111 t hc Adrninihtrative Scsviccs. For 
tljc scientilii- coil;rnuirity who is in close coniruui~icaticiu 
wi!h tic\:clr>pmc~~ts clse\vi.i.cr-e ailti \vl~o hnvc nitn.e\.;etl 
;t gro\sth oi' scicntif'c ndvi\ory boclics :!I' ;i very Il~gii- 
powcre:f ~ l ; r t u ~ c  in bot 11 rirpitirli?t :t~?d si,cialist c o i ~ n t r j e ~ ,  
this arnatcur control in Sri L:inka s!i~rlcis as nn irr-itrttir:g 
anotiioly. Tnforinal cli.;cus.;ions nit11 loc;il s r i e~~ t i t i c  
and tcclxnolc,ici~l personnel. inc!icatc ;i s r  rong tlegsct. 
of f r u ~ i ~ r r ~ i i o ~ l  ;wd rc5ellttncnt in this rcp:f~-d. 

no contpetcnt Sri Lanka.r>\ exist, bill many of tile 
forei_gn expertise :u-c i n  thosc lieliis where Sri I.:~nl;,i [i..i: 
a high degree of competcncc. Pc1.1i;lns o i i e  (:i' tile 
most glaring.oS therc is the Cit.;c of a fo~.cigtlei-. 
prone to  mnkirlg s!ntelneuts at ;~cadc~nic  gathesil~gs 
of Sri La11k;tns or1 su$jccts virtunily \.;iryitly frorn rus;~l 
development to  atoniic physics, siibjcci s on ~~vl~icll  he hulcl:, 
no  cotnpetencc. Tllc in3;ige c;i(~ked i i  that of ull-tils 
colonial Governlncnl Agents xt provir~cial icl~ool prl/c- 

. . 
nrvlll$s duri~lg the i7i.c-rolonicak c I.;?. .. 

Tllcre llavc hecn nlo\cs o\:r I!V: la>{ k w  11iol:th. 
within the %:~tional Scic!~cc C.OLL!IC~~, tf?c Ai~oci;itii)n ['or 
1h.e Advar~cenic~it or Scici~cc ancl t l ~ c  X:t~ionai Aciir-?emy 
uf Science to gct ti1.c inli~rlr.t:ir~ct~ scleilcc anci 
tecl~nology policy across to tlic lwlitictl aut17c1i-itics. l u  
the recent general clection.s. one niajor. 1Wlilicill p:irty 
iacluded science anc! tccl~nology policy in its tn:inirtl.;\o 
whilst the others 1;irgcIy igl'iorcil i t .  i! J:, c\sc~-~ti :~l  

.that for further growt 11 of sciellzc ;i~lti tc.clwolo~;g-. both 
regular and con\istcrlt palronagc ;i.; \t.eli ;IS forlii:il 
recognit iota fro111 tllc t op  is ilecebsiLi.> i'oi- I hc gro\vt 11 
of a viable scientific cornmunit!. i n  thi\ I-cspcct. 
scientists and teclxnc;lopists sl~ouicl conliiii!c ;ppi)i~lp 
i ? r ~ s w r c  a t  :tll pc?icits j;)r 1101 0>11j' i l i ~  r r c ~ g l ~ i l j i ) ~ )  ;LIICI  
a,cceptancc of x i i n c c  ctnd rcchnology. ! b ~ ; t  l'or t1i.c 
co r~sc io~ i \  use of ac i~ncc  ;ulrl tecl~:~:~logy i l l  ciiiki.e!il 
spheres o r  t l ~ c  ccnnoiny. TI.~esc ii1caskircs ~h(;ulci 
irlcl.ildc pressurc.i i'ro~n cii.111 ilic as .oc: i ;~ t i~~~s .  l ra~lc  
urliorls m ~ d  lohbyirig ol' ~?oti~ici: i~li .  011.c lessorl 111.;a.i 
the new :~cadernic subject> t ic , l l~ i~g \+:ti?. sciciicc policy 
reve;~ls i s  tlxit science ailti teclxr~olo~.~; cilnnot bc 
divorced from politics ;:.ild : . i c : c ~  isi~i..sn, i ~ n c t  lhal thc 
structures of sa>cicty ; i i ~ i l  struclul-cs of scic!?cc iirc 
jntimately conneclcd. 

7 hr, xct,u::l c,ontci?t nt' ,cierlce arid tccll~~olog).  polic)i 1s Jctcrnll!;c~! 1,). 
tilt c;,r\crctc ccol1onlic;il allia pulitic:1: tasks of caclz cou!?try. ari<l  lilio 
17y tll!: ;!ltri~lsic rcquircnle ;~;~  01' scie11:ific i ~ c v e l ~ p ! ~ ~ : ~ l l  ilheli'. Sc i c~~c i : ,  
l i ke  cjrl~cr s;~llcrcs of Ilirrn:tn actikiry. 11;s a r-etatii-e i i l ~ i c ~ e n d ~ ~ i ~ i . :  iiii.:i 
act ivc!;i i i i f l~er~ccj  politici; conseyt~ei~tl!:, pi>litic:il tasks have a ~ul:c~rdi- 
riatcci jole lo e c o n o ~ ~ ~ i c .  scientific ;inti iechnologicnl oi3jsciives. Scic:~:ri: 
a!icI tachn:?log,i [mlicy milit cha~rpe  bit!^ the ckvi-lopme~lt ul' scieiicc. 
w1-ii-i !he. ;ipi>carance of i?ew sc,ientific perspcctiucs. : L I I ~  with cJi:tngr\ iii 
the social fr~txc~ic)n o f  sciel~.cc ~i r i t h in  sucjer~f. E.ac11 counrr\i cst;ihliii?c.; 
iis ow11 particular system of scie~~tificjnstitutions and science m:t.n:igevlcric 
siructnre a:lrl deternzinej i is  specific direction for dcvcloping science 2 n d  
tochnoIog\: jn acc~rdance  with the socio-economic dcvelo$l-rnc!~t ol$ective 
of tile tour-~ry. Ncvertheiebs, there are ceit ;~ in as+-cis of sc;::!cc anr; 
fccknoiogy p ~ l i c v  which are  common to  all cou~i t i - i~s .  



The Magical, the Practical, the Beautiful and the Greatest 
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Professor of Etectrical Enginee~ing, University of Sri Lanka, Peradeniya Campus. 

I This article discusses science and technology policy 
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 

, a 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. 

PeopIe travelled from many parts of the country 
to witness this miraculous invention. Some 
technologists burnt derivatives of the dwindling fossil 
fuels to travel to Rambukkana, perhaps in order to 
get their finger into the pie of the century. The inventor, 
in the company of techn~logists~was intervie*ed over 
the radio. A national newspaper 'adopted' the 
inventor. However, today, we continue to buy fuel 
from the Arabs. What lesson can we learn from the 
Rambukkana incident? 

The lesson is that there is no magic path to 
technological progress. The Rambukkana incident 
was dramatic but not particularly harmful. Less dramafic 
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 deceritralised budget and 
the five-year plan to name a few. These colossal 
failures would have served a useful purpose if they impress 
on us the fact that technological progress is not the result 
of brilliant 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 br~lliant man whose name appears 
in the daily newspaper. 

A good science and technology policy milst 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 %high 
degree of certainty. Even then, such projects should 
nut &vert resources from the organisations that do t k  
routine work and thereby maintain ,the' .inEra'StnWruc. 

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 
"practical", "job-oriented", "applied", "on-the-job", 
"in-plant" and "on-going". Judging by the queues 
at the bus-halts and employment exchanges, pot-boles 
on highways, frequency of power failures, h e  difficulty 
in getting a connection over the subscriber trunk 
dialling system and so on, ad nauseurn, one may conclude . 
that after a decade of existence, the contribution of ' 

the 'practical engineers' to the technological progress 
of this country has not been any better than of the 
old-fashioned variety. 

The proponents of the new variety of technical 
)mining do come up with a never ending stream of 
magic solutions to om technological ills. These 
breakthroughs are described in the daily press, at 
seplinars and 'work shops', and occasionally in the 
scientific literature. They are even known to have 
been the subject of paid advertisements in the newspapers. 

The description of these 'pracdcal' products of 
local technology and local, raw materials is us'unlly 
such that the non-specialist 1s left confused and 
suitably impressed. For instance, a windmill that 
can pump 200 gallons of water per hour over a head of 
25 feet sounds terrific at a cost of only Rs. 2000/-. That 
is, 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 mskers must realise that there can 
be no good practice without a sound .grasp of theory. 
A viable science ana technology pollcy must therefore 
support and encourage the persons and the institutions that 
provide our future scientists and technologlsts with 
good, old-fashioned theory. This process must begin 
in the secondary schools. 

The Locsl Genius 

This genius is said to exist in Panchikawatta and 
'in towns and villages all over. the country. In order 
to make a living, he repairs motor vehicles or radio 
receivers. He has had no formal training in his trade. 
Therefore, in most cases the work is bad and needlessly 
expensive. However, to the technologist who has spent 
much of his time in the designs office, in, development 
planning, policy-making or' in social studies and 
therefore never learnt how to olean the spark-plugs of 



&scar or haw to replace the fuse in his radio, the. village 
mechanic appears to be a genius, Respect-for'the . 
knowledge and skills of others is admirable. However, 
very often, the admirer of the local genius does so with 

(the object of pandering to the sillier side of politicians 
&adsoa~miic hjst6rjans. The result is that our nationa3 
technological policies have made little 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 exp1.oit his abilities to  the maximum. 
This situation should be rectified as a matter of high 
priority. 

Jntermediate 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 technolbgy'. 
Its local adherents often ignore the assumptions and 
theorems of the older 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. 

Before one embarks on a 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 more 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 

-human 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 work is 
less than five cents to the hour. Fiscal and bureaucratic 
policies that provide such a worker with a reasonable 
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 technolagies 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 should be substituted 
for machinery. This argument is valid only up to a 
point. With manual labour, productivity is bound to 
be low. Therefore, Iabour-intensive technology can at 
best serve to arrest a decline in our standard of living. 
If thti ultimate aim is a high standard of living, there 
is no alternative to a machine oriented mass-production 
technd08y. That is, although small Fay  be beaut@#, 

byL definition it is bohnd'to be , ~ & ~ l i .  Ffl employment 
is very desirable. 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 
Anuradhspura and Polonnaruwa . 

Whether the ancient Lankians had developed a 
great technology is beside the point. Exen 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 
the undeveloped countries. Dislike of the West, the East 
or foreigners in general should not stand in the way 
of technological progress. Tbe developed countries 
got to whereathey are by applying science, based on 
inductive logic. Our progress too 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 resources. Periodically, the press 
reports the discovery of f~ntastic deposits of iron ore, 
enormously rich deposits of copper and the richest 
phosphate deposits in the world. The actual quantttles 
are rarely mentioned. Hence one begins to suspect 
that these reports are designed to impress the. 

One particular 'enormous resource' deserves 
special mention, firstly, because it is talked about 
so often and secondly, because detailed quantitative 
studies have been Made by men who are too busy to canvass 
publicity. I refer to  our resohrces of hydro-power. 
These are supposed to  be so enormous that plans were 
made. to export energy to Jndia. Research on 
electr~c motor cars is said to be going on and plans to 
electrify 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 being carried away by 
these glorious prospects, consider that even if we shut 
down the factories, air-conditioners, radios, lifts and all 
other electrical paraphernalia in .the country and turn 
on all the hydro-generators full blast we.cannot get 
enough power to provide a $mall reading lamp to. every 
Sri Lankian! Given currerif patterns of population 
growth the siguation will be no different in the future 
even after we bave tapped all the available power. 

Therefore, a science and technology policy far 
Sri Lanka must recognise the uncomfortable fact that 
our-natwal-resources are seveply limited. Many of our 
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industries will have to  depend on imported sources of unproductive and therefore disastrous policies or not 
energy and raw materials in the foreseeable future. launched us o n  any policy a t  all. 

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 a gullible public by 
the daily newspapers and is usually employed to justify 
the appointment of persons of dubious abilities to 
responsible posts in the state sector (the N.S.C. not 
necessarily excluded). 

Courtesy and the author's instinct for sur~ival , -, 
demaod that he does not expand on this particular 
assumption any further. However, it is necessary 9 
state that the responsibility of making policy should be 
given only to those who have real results to show. I t  . 
should not be given to those who have merely beld 
'responsible' positions in the past and launched us Qn 
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WORKSHOP ON THE SCIENlfnC METHOD AND RESEARCH METHODOLOGY 
IN SCIENCE EDUCATION 

3he Workshop on "The Scientific Method and 
Research Methodology in Science Education" was 
held from the 15 to 26 August 1977, a t  the Medical 
Education Unit, University of Sri Lanka, Peradeniya 
Campus. 

Research in science education in Sri Lanka has 
been a relatively neglected field inspite of the vast 
sums expended on Science Education itself. Since its 
formation io June 1976, th'e Working Committee on 
Science Education Research (a sub-committee of the 
Natlonal Science Council) was successful in compiling 
a list of priority areas for science education research. 
Applications were invited from universities and schods 
for the award,of research grants. . A totil of twen.y-five 
research grants were amrded during the last Bar .  
However a numbei. cbf the research grantees Md 1itt.k 
practical experience with research in science educat~oa 
in Sri Lanka. Thus i t  was felt that a training course in 
Scie~ce Education research methodology would be 
most appropriate. 

The organisation of a workshop under the guidance 
of an experienced research worker was thus undertaken. 
The work hop was scheduled so as.to enable the 
grantees &equate k l y ~ r i e n c ~  with thgllr projects before 
being subjected to the training course. Under the 
guldance of Professor R. I?. a m p & ,  Profe'ssor of Education, 
University df Keele, United Kingdom, tbe research 
grantees received a basic training on the concept of 
science education and research metho~ology. 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 research grantees were> trained in the art 
of questionnaire design and evduation of cla~sro,om 
inteyactiohs. The workshop included the preskntation 
of papers by the research grantees and their discussion. 
Finally, the workshop brought together isoiated 
r e e a ~ h  workers and provided an opportunity for six 
h t e r c w g e  of ideas. 



techno log^, and the Transfer of Technology 

The transfer of technology is now a very irnportrint 
aspect of the development ef7o1 t i n  any underdeveloped 
country. It is tl-~c sul>.icct of  discussion in v a r i o ~ ~ s  
United Nations 3:id oillei- forums. I t  has also been 
studied by thc Pugw:rsh Confc~ence on Science and 
World AfV'l'uil-s, \t.hich has brought out a Code of Conduct 
lor t h e  Tntcrnatioiinl Transfer of Technology. 

Technology is trnnskrred from one country t o  
anothcr i n  t l ~ c  co~lrse  of neb\ iinvest~iient on devclopmeut 
projects. This  c o ~ ~ l d  Lake the for111 c,Tprivate, Coreigr~ 
or  1oc;il investment, iind public i!itestmei?t with o r  
witlwut foreign fin;incial ~issistancc. Foreign assistance 
could t~tkc  ihc fbrm of  either bi-lateral o r  multi-1ater:il 
aid, the former from a foreign government, the latter 
from tlic World Bunli, the Asian Development Rank 
or  some UN Agency. It should be noted that  "oniy 
oliicirll Dzvclol~ment  AssisLance s h o ~ ~ l d  be designated 
nc AID. TIie flow o f  privntc capit;tl and official credits 
undcstnkcn for commercinl reasons have 110 more the 
ctlaractel- o r  A I D  when [hey flow to ilcveloping c o u i ~ t r i e ~  
tl?;l'un when they flow between developed countries". 1 

The niuiti-nrttional or  trans-nntionni corpor:~tion is 
wellknown in tlii: licld of  privatc foreign investment. 

From ecrliest 11istoric:il times, in every civili~:l.lion: 
technologics evolved empisically a s  n result of n~nn's  
intei-action wit11 N:iturc, in. his iiliinediate e n ~ i r o n n ~ e n t .  
These technologics enabicd Inan to  ~neet. his es\ctlti?! 
neecis. Scicilczs were developect, jncjcpenclantly ol' 
technology, a s  2 result of man's enquiry into Nnturc 
in m:lny of' t h c ~  early civiIizatioils. Both Science and 
Technology wet-c " i r a i ~ ~ f c r r e d '  Csom place Lo place a'; 
a resu!t of  exploration and l!lc mo\.crncni of pcopli-, wl).icl? 
wris greittly helpeti by thc  cliscovel.y and invention or tilt 
rnngnelic compriss. There was continuiiy in the 
devcloprn:.nt of' sciences like Astronomy slid Mathematics 
down the ages, ;~ltllougli tnis knocvlcdpe was gentrrliy 
the privilege oL'thc leisured classes a,nd the pries~l~octd.  

After a gener:~l tl.niisi"er of  know!edge from the  
Gas1 to the West, thc Rcnnnisance it1 Europe v a s  
srxlrkcd off by a combination o l  Corluiioris circullzstanccs. 
T1lerc;~Sicr Ihcrc was rapid development of both Science 
and 'Tec1lno:ogy jn EUI-ope, but o i~ce  again, i i tdependan~ 
of ench other. The growth of techrology was 
stimuiated by commerce and trade, and by early 
colonial expanhion, catalysed by the spirit of pioneering 
and by thz protestant ethic, after the Refarmation. 
Thereafter the Industrial Revolutioil was precipitated 
in Europe, starting in England in tile 18th ce!ltury. 
The Inctustrial Rcvolutioa more o r  less coincided 
with. the emergence of the capitalist system cf produclioa. 

This resu!ted i n  thc evoluliolz oT the factory system of 
p:oductioi? in i:lclustry with a concenf.sation of capital 
i n  the forin o r  tcchnolc~gy, and a division of!abour. 
This in t~1r11 e\fe:~t~~;:.!ly led lo tlle growih of a, centraliscd, 
large-sc,~le mai~uC;rcturin~, distribution a n d  marketing, 
s) Siejli, x:{i~ich ~ \ I P I ?  became syrlcnynmur; v,itl? industrial 
de \~]cpmc: i t  and i~~.odcrnisatiun in incluslry. Modern 
industry was ,?.t first coiifiiled to  urba~: ccnlres, \vhilst 
the small-scille, traditions1 industry tvhicli i t  replaccd, 
f:om which i!i a sciise it prcw, rcnxrined i n  1.11~ so-ca!led 
~radit ional  sector. Tad-ly, th is  sector 11:~s a~tcgethcr  
dis-,ppe"rcrl in ti-LC advancect countsiL.s, but  susl:~ins 
e ~llajority of tile population in dcve~cpii!; countries, 
where incipieill rnoderrl sectors are also t.o bc ihund, 
usually as a res~lll of transfer oT tcch.ni~lcgy f ~ ~ i l a  t l ~  
dcvciopcd world. 

In the linited S1:iics. ihc industi-i;:l revolulion took 
place in  the 19t!l ce!>tury> nl~cl w:!s ch:~rnc,tc~-is4 by 1 . l ~  
extensive n?ec!?a~~isntin!l of agiiculiurc. As in 
Europe, the :!pplicatioii. of scie~itific iecl~nicjiie to t1i.c 
deliberate dtzvc!npn~c~?t oi' teoili\olopy \i:iis t o  COIIIC later . . 
:igfi f ~ : I [ - ! I ,  i rL~.~l~,fi,>:)~1~;< it317 (7). L:<;!l!lOl!>g> \5?3.5 C J T ~ ~ ~ I ~ I C ~ I .  

Today, moacrn agl-icu!iur;ii devciopnlenr is 'oascd on 
sc ient ik  i-esel~rci~. Thi:, 112s rc.;~~ltciL in thc intensific:~lion 
of inputs to :.;ci~ieve iiicrcased prod~rcti\;ity :.!nd 
iilcrcased outputs, This modern a=ricult~!ral lech~~ology 
is also li~ii-ig tl-;tnsfcrrcc! io clc\ieloping courttries, and 
is son?eti~;~cs i~nj>osed on iho ~ra.ditjonal :~g~.icu.ltural 
scclors o r  !!less counlrici. 

TIX ti:.? ~ o i l ~ t r u ~ . t i o ! l  s x i o y   to^. lno~krli. ~ C C . ~ I I \ O I O ~ Y '  
is transferred t o  dcvelol?i!:~ coluntrics. In Sri L:~iaka, 
J I . c ; L \ J ~  construciiou cql~ik'n>ci~: w;ts iirst used during the . .  . 
~.cstc>r.atio~i cf' ai~cicnt ~i -~-~gi l t :cn  i;cr?~-I(,<: I>cI'C)IC WorId 
War. Two ~ u l d  this \voric of II~COC-)?IC~~I restoratio~l griti~ered 
iiiuch momentum after Ihc war. T1i.t: IISC of' ! I C ~ V ~  

earthmoving ~. t lc l  otlier cq~1i~7me~i t ,  eilahies engineers 
to dam any  river. This It.(': to  a, oc:iv ripprosch to  the 
c1:',~ig11 or irrig:;;tlion ;inti rl~rtiti-purllosc projects. 
Th i s  npprcacll t?i:;y be dehcl-ibed as  one hascd 
(71  a ccnti-;:lised, ~ ~ ~ ~ C - S C L I I ! :  . hj,st2~11, . which is i n  ~ ~ ~ ; ~ r k e d  
~(,niriist t o  sornc oi the ancrciit irrig:l.tiou wo:ks which 
cr)~ild be dcsc:-ii?ed as i:ei;lg l)ascd OI? (lisp,-rsed, 
i:xicrde;~ei?dant, :ilc;ili-scale sysi-riit:. 

It is ~ h u j  seen t!i:tt since tlw ti~:ic o f  the Industria! 
Rcvolutioi: i n  the Wcst, !:ij-ge-ic:t!:: ccntralizecl systems 
for prodaction, 1?lan~~f;7.~ti!!-l!1g, atol-;i.g:, distribution 
etc., hi:,ve b x o m e  iiicr-casiny!y piy3:ilar in devzloped 
worid coul.iiries. These systcnlt; have replaccd existing 
dispersed small-sca!e sl-stems :ilmosi corcpletely in 
those countries. YIiere is a tellciency to  imitate the 



large-scale cetltrnlised ssstems of  the developed countries 
in the developing countries and this is prolnoted by a 
transfer of ti=chnolog!l. It ma)- be argued. however, that  
it is o~i ly  31) :tccictcnt of history t1i;it etlicient. 1;1n:111- 
sc~rle, cle-centralised production and comnii.rcin!, 
sysrems have selitoru erneved nliich could cotnpetc 
with t.he lai-lie-scale centralised systems. altl1.oiig11 in 
recent times tl1ei.e appears to  be some developlnent in 
this direction, c.?. some Inrge ~nulti-national corporatioizs 
are known to be cfispersing thcir investments i n  a large 
number of s~naller  production factorizs in  various 
parts o f  the world. 

AII i~ltercsti~ig aspect o f  this e\o!ut.ion cf systems: 
i s  a coml,ariso!l of the eco-systcms in which eacli of 
these man-made systems has evolved. Very brortdly. 
eco-systc~~is in the temperate regions of t11.e earth terld 
to  be large-scalc ;~nd of' limited variety and di\rersity. 
On the othcr h-and, i n  the tl-opical regions especially 
i n  t.Fe hilrnid tropics, eco-systems sho~v  a splcndid variety 
and diversity, and an intricate hn.sis of inter-dependance. 
For example, there >Ire extensive arras covered hy 
decicfuous forests and also by coniferous forests i l l  

the ternperate lancis: in encli of thesi: Inrge-scale systems 
there are coml?ar:tlively few individual species of flora 
and k ~ u n a .  I n  contlxit. in the tropical fc)rei;ts there 
;ire n very large ~ . u ~ n ~ b c r .  of species in :L sm;~ll area. 
(This is well I<no\\n in our country i n  the Sinha:aja 
Rain Forest, for cu;l~~il,lc). T t  \\:auld xppcai- tl~ercfore 

that  El~e dixpcrsctl. interdcpcndant sm:~ll-icale h!,ite!n 
evol~.ed ~tal.urallq- it! the cco-sy~tcm of' the Iropics, wherear 
the co r~~cs~onc l ing  cco-systeni in thc tcmperatc I-cgions 
?lad inevitably to  give rise ~11tinl:ltely eo ceritralised 
largesc;1,lc systcmc. ThereTore, there seems to I-ic A 
built-in contr:~dictio~: in t l ~ c  tral~sfer of technology 
from the clcvcloped world countries l o  the dcvclopinc 
coun.tric.;. 'The c:lrtsc of' this contr:tdiction 11::s beer! 
dcscrihcrt in the statcnwnt, "'Tcchnnlogy is like n,enelic 
material----ir crt:-ries \bit17 j 1 the code of the society wl~jcll 
conceived it". Instead of "society", \a!.:: coulcl read 
"cco-sysl em" in this sln.tenient. 

Irr a tlevcic>pinp country like Sri Lrulka, t h e x  I.wo 
systems, the modcrn or  recent., cenlralised, Inrpe-scrtle. 
on the one h:lnd, and the tradition11 dispersed: small- 
!;c:~Je sy!;teni or1 thc othel., stlo~11d not be cousidered iis 
a l tcrnat i~  es J i l~ ther  they sboul:! bc used as com[:.!crnrxlt::.ry 
systerns th:~f supporl. rather than compete with esch 
other. Thc j,r-oportion5 in which the tivc) systems shc~illd 
be used iviII depend 011 the parficular context, miti each 
case sl~onld be trcatetl 011 i ts  ow11 merits. 
Jn pkrticular-. e:icli project s l i ~ u l d  be vie\\;ed ili terms of 
rhc fiictors of production in that  sector. 

In sny economy, and especially in rt dcveioping 
cconon~y,cmploy~~ient is available in 3 sectors of production 
which may be called the primary, the secolidary and the 
tertiary sectors. In the primary sector actual production 
takes place from agricultural and  mining activities. 
Sn the secondary sector, there is a processing 
and mauuhcture of goods, and iil the tertiary sector 

ttlere is the cotntnercial activity associated with the 
tiandling and distribution of goods and the provision 
of services. l a  eacll sector of production? there :ire also 
three levels of employment called the blue collar ievei, th.e 
~x,lihite coliar level a11tI the mana,genlcnt level. Tlie 
relative ~ l u i ~ ~ b t \ r s  of people e~nployed in tl1.e prirnar!!, 
secondary and lerti::ry seclor.;, and a t  !lac three IeveIs of 
skills, is an  intfication ot' the stage o f  development of the 
economy. I n  a devclopcd country, comp:tra.tively few 
people are engaged in  primary production. Furthermore, 
in the primal.y sector, hecause of hi1gl-r productive 
capaicitiez of tecknologies used, therc arc compar:ltivcly 
f e ~ v  blue collar svorkcrs. In :i. poor tlcveloping country 
like Sri Lanka. on  the other hand, morc people are  
employed in the primary sector, an.([ more people are 
employetf a t  tfie blue collar level \vhcn traditional 
technologies are useci. 

Capital, Labour 2nd C.itld are  g.cneraJly described 
as the prinlary f:jctor,s of p r o d i ~ ~ f i o ~ l ,  wficrc land 
refers to resnurces. 11) engineeting plcnrxinp. it is usual 
to refer to Money, Men, Materials, Macliincs. h / le th~ds  
and Managenie~?.t. We can define Technology as 
consistins of Materials, Mrac:linea, Methods and 
blatiagenleni, a t ~ d  ide~~til'!: factors of production, a i  
Capital, Labour :tnd Techi~ology. MTc may ftuther 
subdivide technology into two coml,oi~ents,technoiogical 
i~ard\vare consisting of materials and  machines, rt11t5 
tcctlii.ologic:~l wt'twi~re con5is t in~ of mcr!lnds o r  tec'nniy~lit~, 
and ~na:lage~ncn t. 

ctng stage <,t'dt.i-ciol>n>erli. there ivifi hc 3 ccrtaiix 
inis (!f c:~pital. labour alltf techr?ology i r ~  ;iny $ivcu sector 
of the  economy. When developmr~ii is cleliber:~tely 
:rcce!crarcct. the ..n:>tilr:~I" mix of '  cxpita'l, I;tbour anct 
t-chnoic3y!. is deliber:itely c h a n c d ,  in order to f o ~ c e  
production. It is in tixis context t h a t  the trrtnstcs of 
technology should be v.ic\ved. 

in the Sri I-a11ka situation. icclitlology is often 
trsnsferred to set up new prodtictive cap:~bilities, f'or 
cxarnple it1 the corpor;t.tion cec!or. When n ncw factc?r). 

> t r  snnr~cl i ?  set uil in this tn;inner, a ~>.un?hcr of skilled I . ' . .  
(the lbc,ror Callour.) togetlier with a certain ;tmount of 
Capital is brougl~.t into tlle country along with the 
teci->nology proper, (hoth  I:artl\vare and soi'twa~:e) th8.t 
has to  bc i~istalletf. The i ~ i l e n t  ion in such cases 1s 
replace I.i~::t imported 1:tbour and c:tpital afier sornc t i l 7 l . ~  

ivitfz local resources. Ir? practice, anotlitr aspcct Of the 
Inis offactors euists, Befi.31-c the new f;tttory was set 
up, therc would has6 been some local protlirctivc c i j~aci ty  
in  thc trrtditinnal sector, Izowcver pr.itnitive. which 
produced the same goods. or equivalent goods, or g?oda 
of a ! o w r  quality l o  that  wllicfl the ~ L T V  factory \\.'111 
produce. I t  is important to  consider the i rnpx t  bf the 
new investment on the existing industries in tlxc traditiona'f 
sector. Furth-rniore. if the Wation;rl Plan~iers are aware 
of the existence of such :tn eql~ivaielit tri~ditiona!, , 
inciustq~, it is their boundcn duty to exanline the capabllltles 
of the  traditional industry, anti rlae possibility of 
upgrading it before bringing Gl the transferred technology, 



lock, stock a ~ t d  hartel. This applies no less ro the 
agricultural sector as to the industrial sectol-. 

I n  practice we know that  this has not heeu done in 
the i~ldustrial sector in many insta.lices. Th.: State 
Hardware Corporation was sct u p  uiit11 a transfer of 
technology to produce some 46 different products 
ranging from matnmoties and other agricultural implements 
to tower bolts, llingcs and other building accessories, 
all of which wcre being manuYactured by artisans in 
the traditional sector nt the tirne, illspite of competition 
from high quality mass-produced imports. The 
plywood complex was set up a t  Salawa t o  produce 
various treated timbel- products like tea chests and 
chipboard, \vitilout reference t o  the ~ r o d u c t i v e  capacities 
of existing saw mills and carpentry s,~orkshol?s in the 
country. and so  on. 

I n  the agricultural sector too, t ra i l s f  r of 
technology is now a regular part  of developtnent 
planning and vnrious technology paclcages have come 
in to  Sri Lunka under so-called Aid Programmes. Spccial 
mention may be made of the tech!lolggy of the Green 
Revolution which has now been described : ~ s  a mitximum 
input--mzximum output technology. i n  otner words, 
high-yielding varieties (of rice, wheat, maize, etc.) were 
develo!~ed h~hich needed high-inputs of fertilizer, pesticide, 
etc. which inpilts are ftcely available in dcvcloped countries 
but are scarce resources in cteveloping countries. What 
the developing world nceds arc o p t i r , z ~ i r i l  input optinz~rin 
output technologies which will be appropriate to our- 
factor endowments. 

It is thus seen that "appropriate technology" in t!le 
broadest meaning of the expression stands for an  optinlull? 
technology, ;l t c c l ~ n o l o ~ y  wl~ich makes optirnurn use 
of available resources. Such a technology ill a 
developing country may often be an "iotcrmediate 
technology", being less cornples, capital-intenrive 

and large-scale t h x i  other cr,is;ing iecrinologies, 
(in d.evelopcd ~vo!ld countrics) and less labour-intensive 
than some previously used primitive technology. However 
i t  should be n 3 k d  tha t  :in inl.cl-mediate techllology is 
not necessarily an apj~ropsii~te technology, in the 
above defincci sen52 o f  bring an optiwum tecknolo,oyp 
making optimum use o f  available resources. 

The e:tpression ii~termediate ~ecilnology was 
originally popularised by itlelate Dr .  E. F. Schumachzr 
who set up 1!1c Iiitermediatc Technology Development 
Group in London in 1965. The concept of intermediate 
technology has been given various attribuies, includi~lg 
roots in the philosop!~.y of Gandhi '  and an and:^ 
Coon~~ams\vamy, n1.1d I-ciigious saneti011 tram Ruddhis~n 
(viclc chapter on B:lddbist Econon~ics i l l  Schumachcr's 
cl:issic, "Smatl is Bca~utiful"). Not  surprisingly, some 
intermediate technologies arc now being made to  me?sure 
i n  developed worlcl countries for developing countries, 
and tra:zsferred like any other technology. 

Meailwhile, tlie developmellt effort in develo]~ing 
countries often fcundsrs on the question of choice o f  
technology. The image of tieveloped world. societies 
always looins 1argc berore rlccision-rnaktrs who "choose: 
technology" for pla!l!ling, desigrl and construction 
oL'projects in developia~countries.  I n  sucll a situation. 
choice of iiitcrn?cc!iaie tccht~ology is diflicult and 
designing a n  appl-opi-iate technology becomes well-nigh 
impossible. 1t is thcrcrorc necessary l o  counfer  the 
psycI;o!ogic:ll cfTcce c, i .  1 . h ~  dsvclc,pccl world image> before 
getting do~vli  to tilt task or  designing appropriate 
trchnoIo:;ies, and clloosii~g traosferrcd technologies, 
in Sri Lanka. 

I. Partners in Development. Rcp01.t c;t' thc Com~ilission On 
intern8 t ional Dew loprnen l (196:)) Pracger Publishers. 

A ~ ~ o t l ~ c s  i m p ~ r t a n t  element of ~ciei3:cc ai?,d tcchl?ology poli,y is inter- 
r1:rtional c2-operation scirntihc. rzseai.ci~, ii~ciitdiilg the transfer- ol' 
resc~lrch f ind ing  to ii?du<itry. Specializatio:? a d .  cro-oi>cri~tion in 
research, wit11 ;I clear sharing of 5cii.niiii: labo~!r a t  thc intc!l;aliona! 
level, is one of  the prec~un.ditior~s f o r .  t1l.c d.evzlopli7.c.1zt or scici?.ce a17ci 
teclailology a t  the n.ationa1 lcvcl. This ilitel-11:iiionril co-operation sholjld 
start  with the de5:lition of prioiity ficlds for coll?boration,  he yi-epai-ti- 
t io11 or;]. pi-ograminc o f  action, a!ld thc choicc of :h: nr3it effs,-~Li\.;e moclcs 
of  ca-apsration. These iatter might tilclude the c~char l sc  o i ' i n ro~  n7ation . . 
and scientists. j o i ~ ~ t  resenr.cl1 projects, and matuzl a:sist:iiicr i:: tr;iinlll..i 
scientific p c r s o n n ~ l  and in corlstructioc oi' scientific facilitirli. 



Science in Developing Country 

(Excerpts frul;? the inaugui.al ~zdclress delivered at tile i t u n u ~ l  cortgrcgalion : Ilnlversify of Cape Coaht. Ghana). 

Any discussion of k l ~ i .  hayis of science i n  n cfeveloping 
country has oftcrl. been justified both in terms of science 
ss a human .!spir:~tion a s  well as a base for technology. 
F o r  centuries, scicnce and tzchnc~logv remained anti 
developeci independent of eac l~  otlser. Technology, 
known us thc industrial arts, was largely e~npirical and 
provided little intexest to the intellectual classes and 
it: did for a long time re~naill thcir monopoly. I t  was only 
about tlie r-tliddlc. of the nir~etecntll century t h a t  it ;\?as 
realised that scie:~cc and technology stimulated the 
growth of each other. 'Tccl~ilology is now Inorc scic~lcc- 
based than ever hefore. Today's science is tomorrow's 
technology. 7'11~ distinctiorl bets;ccn !he roles of 
scicr~ce anci tcchnoIo_ey in our  stratecgq' ii)r developr:ler~t 
is ol' great sig~~ificancc to ;lny devclopirig country. 
Although it would appenr tll;~t tfic present need is for 
a greater el-nphssis oil technology. i t  is essential to 
pr'omoic ar!d sustain scicncc i n  n l !  its ;.tspects. After 
all, i u  applysci:.nce, onc nlust f i r>[  kno\\; i t .  

l 'hc elfkcfs of  Scie!xcc arc lo!lg rangi:. Ad /I!?;- 

solutions corrld ncvcr bc a!? allcrnative to planned 
scicntifi: ncli\'iry. Tt~.er-e is a cc.rnnrk;tbic pnksage i'roln 
a lccture by C!crk M:~uwcll over a hundred ):e;trs ago, 
L i  For us who know only t j ~ c  spirit of our 0\v1135c, and the 
~Iaaracteristics oi' contzniporary tllouglit, it is : I$  

irnpossiblc t o  iinticjpate tllc genera! tone of the science 
of the SutLire ; IS  it is t41 predict the partic\llar discoveries 
i t  will ~nake .  I'xperin:cntiil sciencc is coritinuriliy 
revealing to us to ne\v features of natural processess and 
we are ~ I I L I S  cor~~pellecl t o  search for radically new l'ortns 
of rhougl~t 4'c.r illcir rtcscript ion." 

TI lui> r > l ~ t u r i  bec11 :.cm:irkcd th;:: i t  tc.?ol\ 3) ye:2r\ f'pi. 

I;aradity*s C ~ ~ C I - ~ I ~ ~ C I I ~ S  ill e lccti~on~agnc~ism to reacll 
practic:tl fruition. Farsigh tcd programnl.cs are 
Iliercforc ~~cetiect to tr:li~l O L ~ I .  o w n  scientific cc>rnmunit!;, 
tradition and instill~tinn:~I hahe for scic~lcc. 

S c i ~ ~ a c c  i n  docloping coirntiies. 

This shou!d be .supplc~ner;ted by :I few !.r;ol-i!s 
on ~ r h i ~ t  is U ! I C : C T ~ ~ O O ~  by t ievclopn~en~.  I t  is very 
appropri:~:~ 1.0 cluoic I'rcfessoi- Colin Lcys o f  the 
University ol' N:ii!ohi fl-om his acidl-ess LO the 5th 
Cummo~~wealt t i  Ectucxtion Confcrer~cc in which he 
states "Thc very expression 'the deveIoping countries' 
ha> come to sound embarrassing because i t  so obviously 
rests on the linear conception and &eyueiztly refers t o  
countries which are in facl stagnating o r  even regressing. 
It begs the central question \~~bich has been asked. :simely, 
what is development? and the: critical questions which 

follow frotn i t .  Wlla t arc the cause\ of undertlevelop~ulent? 
Wlaal are the  solutions to bc adoptccl'! What kind of 
society should development create'! How valid are 
current development policies? No1v I':lr. even, can 
existin? governunents c1;tirn to  he the sole ii?tei.prcters nT 
crf what should bc done? I add r l~ i s  1a;t q ~ ~ c s i i o n  for 
the sake o f  candour. We used also to assulnc that 
deve1opmcn.t would bring benefits to everyone. There 
was a teedency to ignore the fact thnt some wou!d ever? 
luse." 

A fairly reliable iilclicatos of a corintry"~ development 
is the extent of i t s  scientific :md tecl.rnolo&icitl ac,tivit}. 
In this respect counrries in the dcvcloping wcrrltl,-- 
the 'third world' as thcy ar-c po1itic;rlly labelccl arc  
chara.cteristic:iily undcrdevelopecl. Therc i s  little cvideracc 
of ally indigerleous scicnce arid what lit 1 le has been. 
needed k a c  for tl-ie most part been impnrtcd. I t  i s  
on!!: recently t f int i bcrc Ir;is ~::CII any real concern for 
deve!opm:.n t .  

. f l ! ~  orgai~isat~ort  of science r>l? it 11?i10i>itl \ C ~ C  
in S1.i L,anka, is vc1.y mucll of reccl~t or-,gin. 13ut in t l r k  
task  much has bcen achieved tllrou.511 thr: c fo r l s  of 
voluntary science asciociations. 

A small hand of scientists got tc-,grti~rr in 1944 to  
Fo~tnd 111': Cevion /Issociation o r  S~icnce .  I t  is 
yarlicularly re!ev;tnt to note that the Entiti;itivc h r  this 
venture car-ne froi11 the  Ceylon Ch.emica1 Society foundcd 
a year earlier in 1933. The cltzmists have a.lxays been 
in the forcfi-ant of scientific activities in  Sri ta.nka. 
.AS an As.;oci;ati~-n, its ol>jcctivcs 11;tve been to prornote 
t l ~ c  ;ippliciitio~~ of scierlcc i n  two i~l.o;td wityh. ('(1). hy 
premoting scizl1til;c rcc,casch. (D) b!: c\iasemi;?atiolt 
of' scientific knoivlcdge. In  prornol ilig sciencc t J ~ r o u ~ h  
research, ;ill t \ ~ a t  tilt ib iocia t ior~ w:.ih :11?11: t o  ;tcl~.!ei*c 
i n  i t s  Sorinativc yeill-, mas t o  111:llic nv:~ilribic a l'o~.uin for 
tfae 10~x1 sciei~tists I!) prcscni ;~ i l ( i  ~iisc~1ks t11.cl1. T C S C ~ I T C I ~ C X  
through the hold!ng uf annual srssions. Ilt \t;:~s S O O ~  

realised that this :ilone wac not ;~cicq~iatc io provide 
all that is required t o  crcatc fr~vou~.nhict climate for 
for scicntilic aciiti~!;. I f  w:z< nfso rccognircc! ti~.at rl1.e 
Acsociation should bring illto its Fold ;ti1 discipli~~efi 
of science arid encourage i i l  t l ~ e m  itiscussir.>n among 
tketusclves a 5  wcll as atno:lg the scicntjsts from other 
djsciplines. The Associatron ;viis soon re-na.med as  tlre 
the C q l o n  A s ~ o c i a t i o l ~  for t l te Advancement. of Science 
following per!lztps the pattern oi'tlte 131-itis11 Associztion 
for the Advancement of Science and aimed at establis:.ijng 
live contact between scie~ltists ailti the ~ x o p l c .  As the 
late Prime. ,Minister of  India, Jawarharlal Nehru once 
sadid at one of tlte annrral sesslous of rhe Ind~au 



Sciei~ce Congress "My interest largely consists ia 
trying Lo rnahe the Tndian people and  eve11 the C2ovemment 
of lilctia conscious 01' scientific ws'orl; and tile necessity 
of it." I'jlitics cannot he kept out of science nor  
science out of politics. Aftcr all politics does matter 
and no nl-nount of  preachjrrg on  the glories of scierrce 
is goirip lo  bear I ' r~~r t  ~l!iless o ~ i r  poi~ticians  re conscious 
scientjfically :rlld begirt t o  show their faith in science by 
giving much support t o  its organisation. 

Api i r~  from sectional sctivities oi' the Ceylon 
Associ:~tion for t h e  Advancement ot' Science, the 
r2ssoci:ition began to achieve its seconct objective of 
dissertiin:ttion of scientific knowlccige. I h e  general 
image o t' scizr~tise.; t t ~ a t  tlwy ;ire far t;rwr~! the underslrtnding 
of the corn111011 people working in some sort of ivory 
tolver nccdcd 10 be erased if this live contact ~ i t h  the 
people had to  be established. As science ,tnd techno!ogy, 
a.flects licec; of  orclinarq- men and \\.omen, i t  is essential 
for s c i e t l ~ i ~ l s  lo p ~ t t  across to the people what they are  , 
doing and 11so l o  get t o  know the  thinking and  vie~\polni  
of the peoplc. This tiit Associ;ition realised as one 
of its p~.iin.>ry functions. I t  set u p  a committee for the 
popt~.l:iris:ttion of science pledged to raise tile level o f  
science cor~.sciot~sness aillong tile elitire populatio!l. 
Chic m:lior problern h:is been t o  t r y  t o  bring home to  
the layman Ihc clost: rclatio~lship betu.cen sciellce and its 
env~ron~ncn t .  

The Associet ion in its early years gave rnl~cli 
empha5ih on thc ori.,aoisation of scientific activity as 
a whole and persistently carnpaip~ed for the creation. 
of :L NSL~C?XI;IJ Ilescarch Council for overall cn-nrd~nation 
of  scien(ific activity arid lo define 3 National Science 
Policy. Succt.i;.;ive gove:.nments in Sri t a n k a  were 
u r p d  tu ~ i v e  this n ~ a t l c r  its urgent consideralion. 
I r  took over 15 yc:trs lo rcalisc this long felt need. In the 
cnsurirrg re;ir>, a sflatlou. cc)mmiitet: rcfcrretf t o  as the 
Gener;ll Research Cornmittec was formed by the 
rbscociat ion t o  promote scientific reseiirch by the n ~ a r d s  
U S  resoarc11 grutlLh ant1 the un,dertrikin~ of documentation. 
A director). of scientific personnel anct a union list of  
xientific prricdicals in Sri Lank:! wis  produced by thil: 
C.'ommit tee. I r  also undertook t o  visit indu5trial 
curporntioi~s t o  identify scie~ltific problems with a view 
brir~girlg to benr sci:n[itic knowhow arr-long the 
members ort these prohlc.111~. In 1968, the govcrnmi'nk 
institurcif :i N:ttionaI Scicrrcc Council t o  pro~tlotc and 
co-ordinare scientific rc\e;lsch ~2nd science-ba5ed ;~ciivitlch. 
Shortly : if trr~.ards:  the government created a separatc 
min.ist ry for xienti t ic ;~i-t'air:i. Much remains to be 
<\one but thc infrastructure. h ~ p r h ~ i l ~ ' .  ha i  no\$. hcen 
iirruly estnhlisl~erf . 

t ia\ ing considered. in brief. the s t a m  of science 
developnlent in Sri t a n k a ,  the need for each devclopirrg 
country to forrnuli~te a national scicnce policy stppropriatr 
to  each couut1.y is app:we!it. In any  area of' scitntific 
as t iv i ty .  \vl~cthc.r ii be :igricult:ir-e o r  industry. there 
is a need for  tile develop~ilent of a science policy Ibr 

'uenous. maxi~nuln utilisation of science. to assess ind;, 

sciet~tific altd research capability nlthin the country, 
to  refine tec,htiiques for acquirir~g and distributing 
tecflt~oIogical informatiorz for elfective use, nncl more 
import;~nt to lay down scientific p1-ioriiie5 for that country. 
12 n7::npower planning. rnucll ;i:ten!ion shoriid be pic! 
to t he  c!u<stior! of a critici:f t l ! a h i .  beciusc scicntists flee61 
interaction ;\:ith others. This gcncr:ltec:. criticisn~, 
d isa~ss ion rind tearnu;oric which is of importance in 
the creation of  ilew science. I t  shoul:i also be one of 
the fe:!turei- of a Sat ional  Science Policy to give due 
a ~ t e n t i o n  io the study of areas where benefits may be 
derived through more intensivc application of Science 
and ?.ecEnology. Most d e v e l o p i ~ l ~  countsics could 
aptly be described as poor rich courrtries-~.ich in 
their resource? and po:enti;als but their people arc poor, 
The focus of zttention of a n y  deve!opmenl strategy 
should necessarily be o n  

(:i) n comprehensive survey of' tili' physical a11d 
h~1111;i11 ,resoLarces, 

(ii) t l ~ e  uti l~sation o f  science :irzd technology in . 
the exploitation of tlie na.tur51 resources ol a 
developing country. 

0 1 1  the q l ~ e s t i c ) ~ ~  of' a u t o ~ ~ o r n y  in scictltific 
institutions, the stress 11ns always been on  autonorny for 
spending. I t  is the intellectual autonomy for oper-atlonrtl 
freedom t o  handle scientiiic problems that s l l o ~ ~ l d  be 
provided. Apart from a National Science Policy, there 
should enlergc a. n:l tional resolve of' dedicario~n lo  science. 
Ours is essentially an agricultural economy. The way 
which we use such ;tsscts as liiild rind wntcr I-ccluire a 
stable scientific and agricu1tur:~l policy. Improved 
agriculture is often the outcornc of the work of the 
laboratory scientists where c)vcrali co-ordinalion and 
learnwork is an essential component. It is necessary 
provide a n  improved a.tmospllcre for researcir far  
such scientists to  assist in the solution 01 psoblcrns 
related to their o\vn nationel agricultt[l.rtl plan. 

In industry, tho limiiing factors facing mosL 
developing countries arc the lack of cheap powcr and the 
inadequate kno\vledge of our resources. In Sri l,anka, 
(atid I a m  sure that this is true of 1110st developing 
countries), much of c,ur resoulxes have remainect 
untapped o r  not exp!oited with m;~xinlum benefit. A 
few examples will ill11str:lte this situation. 111 the  eastern 
coast of Sri 1-anka, black bc:~ch sands rich in t iknium 
containing minerals, ifmcnite, could virtually be scooped 
otT by thousands of tons. This is exported to Japan at 
mirlirnal cost where i t  is refined and bencficialed t o  
recover irom it the much priced titanta and titanium. 
Could not  t k i s  enriclirnent be accomplished locally? 
There is mr~ch  chernisrry o.ntl chcmic;zl technology in 
these studies. There are a variety ot' scientific arid 
technical problems that  need t o  be solved to achieve this 
end. 1 have ri.:td of similar problelns elsewlzere. 
Much of the concern in rnil~eral esploitalion in a 
coutitry like G ~ ~ y a n a  has been t o  m:llte the bauxite 
indust.ry more eificien~ and more prnduc~ivc. Problems 
such as cteterrnination of moisture cont1.01 to  improve the 
efficiency of the calcination process a n d  separation of 



clay from the refined-bauxite leads to  the more technical 
such as the recovery of bauxite dust t o  reduce losses. 
EKcctive utilisation of waste prodacts is another area 
requiring development. Thcs-e is in this bauxite industry 
a growing interest in the red nlud ~vastc  \vhich contiiins 
ns r n ~ ~ c t l  as: 10 Y $  titanium and quitt: naturally is scen 
3s an abundant source of this valuablc metal. The 
use of this red mud in niaking clay bricks could well 
be another concern of this industry. -Chis is where 
identifying local nzaterial l'or use and applying modern 
science and technology to  bring t l ~ e ~ n  to a point where 
they can be used beco~lies important. 

A recent find i n  Sri Lanlia are \.ast deposils of 
apatite phosphate n~incral  con:aniiig abo~!t 35 P205 
The economic potential of this apatite bearing rocks 
is yet t o  be realised. One m:ijor probleni associated with 
this is the improvement of water soltibilitp and 
consequent release of PzOs to  the soil. Much of thc 
chemistry in the bcnefici;~tion proccss is still t o  be c~irried 
out .  'The experience of Uganda ill catnblisfling the 
superphosphate induslry iil Ug:lnda is worthy of 
emulation. In  n contribatioll to thc 'Chemistry i ! ~  Britain' 
Mr.  Dysor~ w l ~ o  was n Ma:lnging Director of an i i i ~ l ~ s t s i ~ l  
0rganis:ltion in  Ug:~ntln described the sng:: oidevelopment 
of the apatitite deposits in the SuI<~i(u kliiis in Eastern 
Uganda as :t baqi4 !'or tile introd~rction of a fertilizer 
~ndus t ry  in Uganda. Sucli entcrpriscs. bc reports, had 
involvcd thc e d u c a t i o ~ ~  and ts:lining cf sl:il!eti operatives 
and ccchnicians in Ugnilct:~. Tilis ctcimsit lirst recogni~ed 
in 1939 I1a.d to  wait until the lat- 5Sties for- economic 
exploitation. It is now n Houiislling itldustry making 
granular superphosopIae  cntirely :~cceptnb!e to  the 
farming communities or Ugautla, h n y a  nnd T;!nzani,a. 

In the food industry, much recent interest \Y:LS shown 
in the uscoI'cass::vaorsorgl~u~n in the inni~iifacture of brend. 
Xhz Tiapical 1'rod~i:ts 11:stitute in Englnizd has shown 
that tll'j~, c2k.1 b:: illixcd i:i a I d l ! n ~ s t  z q ~ ~ a l  q~ lan t i ty  
witfa wl1.a~ l o  give bread of es:.:ilcnt quaiity. This 
could be of grc.ai,t i .np~r tan .ce  t.o s3,n: cizu2laping countrie.~ 
in saving imports by using loca!ly available m:ltcrinls a~ ;d  
even perlaaps in efforts to 'fill the protein gap' since 
bread is one food in which protein suppleine~lts 

are acceptable to  consumers. Work is also rcported on a 
new technique for extracting coconut oil and at the same 
time isolating the  protein which is present in the  
coconut milk-ira the  established process for obtaining 
oil via copra, the  protein is largely wasted, yet there is 

often protein deficiency in these areas. 

Thzre are scientific as well as economic advantages 
in  devcloping scientific and tecbnological co-operation 
on a broader basis than the  nation, particularly in a ~ o r l d  
as small and interdependent a s  ours. Problcms of 
developing countries presen.t common features where 
the experience of one developing country could be of 
matual benofit to thc other. The intcnsificalion of 
econo~nic  and  techno1ogic:~l liilkage among tbe 
developing c o ~ l i i t r i ~ s  through both bilsteral and niullilateral 
exchanye programmes can, to my mind, be of great 
rniltual benefit. 

Tllerc are one o r  two other rnattcrs which require 
n le ,~t ion.  There is o f  en the psychological aspects 
of the  ra thrr  widespread feeling prevhiling in most 
devt.loping countries that  anything foreign is superior t o  
anything local. 1 believe that  lhic pertades in our science 
2nd technciIogy. In industry, nothing ensures the 
success of e product better than 2 foreign name tagged 
to  it. I t  is necessary for the scientific community in 
particular t o  psopagate a new wave of confidence in our 
own effbrts and achievements. 

Science and technology are only a part of a complex 
set vfl'orces moulding society. Scientific anLi technological 
progress d o  not autoniatically resultin human progless. 
A deeper nnde~standjng of the individual and society 
is important .  I t  is here that  t he  development ol' 
behavioural sciences play a useful role. The mental 
stresses and ailments c:iused by highly industrialised 
societies need to be under-stocad so that  the developing 
world would not fall a prey to these disturbing problems, 
Tile szientific community in any developing country 
should take note o f  the growth oysoci i l  science dreas 
of socioiogy, anthropology, economics and other 
behrlvioural sciences for the  solution of sorne of their 
complex national problems. 

C)nc of the r n , D s t  inrporta11.t elements of science and techl~ology policy 
concerns the training and  uti l i tat io~l of scientific research personnel and 
the coizscquent 1-elevance of the edu.cation system to  the rcqu.irements 
ol' the c!evelopnient of science. 7 h c  training of scientists and research 
c:rdres rnust bc planncd taking into :tccount possible cllangcs in the 
pr-ofessional structure of scientific labour. a?  well as  the needs for speci:lli~- 
ed j>essc7nnel for the various tasks of developing science al1.d. tecllnology 
according to  tile country's pa~ticu.lar  cosditions. At present much 
imporl;!nce is accorded to inipr-ovine the ability of scie~ltists and research 
cad.res to chungc Cloln one field of ~esearch t o  another. A solulior~ Lo 
this problem ma); be i'ourul in improving thc system of tr:uning, re- 
trainins, :i utilizi~ig scientific personnel. 



Popularisation of Science 

Science cdr! be considered as  ~ h c  biggest socl:il 
force of  tod:,y hecause scientific knowlerige 2nd 
ai:thods have over tlie past century changed our  nlanner 
of living more than any other form of hunian endeavour. 
Mucil of our lives is do~n in~r ted  in one way o r  other, 
directly o r  indil.cctIy, by tfie scic~ltific discoveries of 
the present ern. Unl'c)r-twnateJy, while the rapid 
nd.vance of science and technology has brought much 
pr0gre.s to  the tlcvcloped world. t he  selfsame science 
itrati technology has widened the gap between tt7.e 
developeci and de'ilclop~ng coirntrles. 

I t  1.; nt..:c;sa!-y, thcrcl'ore. to re-orie11.t science and 
technology for the  solution of basic human neecis of the 
rural poor in the developing countries. I t  is necessary to 
create a n  zwareness of ;~pp:~llilfg ~ r o b l e ~ n s .  suclx a s  
p!)vcrty. ill-hc;l!t tt and molnu tritlon amonclst thc rural 
poyitlittiorl 

However, the greatest triigedy lics in the  fact tbktt 
v , ~ r k i n g  scientists and octucated people in tile developing 
countries :[re gerting alienated from thc rural surroundings 
a t ~ i  the pro'blems o f t  he coiuitry. There is :! massive 
communicatiotl. gap bztwsen the scientists a n d  the  public. 
This gap is so  wide that  some people view our present 
depencfencc on science an.d the  domination of our live> 
by scientific discoveries or1 what  seems to them its 
i i  materialistic and perh:lps clirectionless ell'ort. Others 
arc  possessed with a vague ir!lci limited notion o f t h e  
benefits of science and technology in their lives. Moht 
ct f  such n~isundcrst:indings a n d  fears arise d u e  to a linzited 
understanding o f  whdt  science 1s ant1 what i t  is capable  
u f  ;bcbieving. 

Itm chis paradoxical itrid sonte\vhaf conflicting si iuz~tlon~ 
i r  becdrnes necessary to have a n  effective progr:imnle of 
~r:!pul;risation of sciencc n n d  dissemination of releviint 
scicn,cc int'ormation. Methods used for dissemination 
ol ' inforn~;~tion 1z:rve therefore t o  bc gelred t o  national 
pl.oblern.; anc t  bu ;?,ppropriirte to 1oc;tl coriciitions. 

lo. dealing with unsophisticated illitelate and semi- 
litrrate rna-;ses. 1ivin.g urlder differerlt conditions in farflung 
:Lre:ts L ~ L V ~ > /  from the urban-bcsed informrtion centres: 
one cannot ovcrlooli the cardin.31 fact t ha t  such rural 
mass:rs crlso havc sornc impressive ui?dcrstanding o i  
mnle  "Scientific Principles" in their oWli vi)c;i tions. 
One cannot uuderesti~nate thc  importance of this 
rr;~ditional scientilic heritage as n contlitioner i'or the 
rciltly :tccept;ltLc,cr of actditiotlal scientific concepts. 

1n t i c  deizlopxf countries. pnrticularly in the  Wesr. 
tinere i.: little tradition to change: o r  destroy ria the 

in~roc iuc~ io~ i  of l i~odcrn  scieniific conccpls. tIoui'evcr, 
~ h c  greater sense af values and culture inherent in the 
clevelop~ng counr~ies,  particularly in the Asian region, 
requirt 21 d i f i r e n t  approach to the  popula~.is:~tion of 
science programmes in such countries. The needs and 
priori~ies arc different and the scientist needs to learn what 
t hc villr~ger needs moS1, rntller t han the scientist teaching 
the  villager what the former thinks the vi1l:tger 11eeds 
to know. 

Tt is in t h e  context :und general bczckgroun~l that 
a UNESCO-sponsored four-week training coursc-curn- 
seminar workshop was held in Manila, Philippines from 
February to March this year or1 the sil.bject, "Pi-omotiorz 
of  Public Understanding of Science: Technology ;and 
Environnient (.PUS-PE)" 

The rnreting at. Manilk1 was orgirn~secl by the 
Scirlice Foundation of Phiiippineh, w,h.ich is rhe oificjal 
btate agency set up wit ll the sl>ecifjc c!t?ieclive of popularising 
science anlong the Filipino people. 'Phc very esistcnce 
of this orgilnisn~iot! (SFP) indicates tllc trernend'ous 
i rnpor t a~~ce  att;ichec!' by the Pnilippinc Govcrnmeiit t o  
the prornotiori of science consciousness an;orlg the 
people. The hlanila mccting had  :IS i ts field study the 
Philippine esaniplc oi' promoling PUS'TE uncier the 
carcfiil :arid sj,stematic direction of the SFP. 

'The PL'STE programmes o f  the SFP :tim :kt 
dissen~ir?ating the ~~ntferlying PI-inciplcs of tile Fusic 
knowledge in science-devulopcd techr~ologies to  tile 
people. With  3 Inassice financial input provided by the 
P!lilippinc Government, the SFP plai15 and implements 
research and tlcvrlopment :iclicitie, geared t o  the 
cieve1opm~:nt of'effcctive and uconomicirl tools t'or the 
p r o r n o t i o ~ ~  of PUSTZi. There :Ire science promolionial 
officers appointed by the  SFP working in every educational 
region in  close contact with region:il educat ionill officers. 
The main targct of the activities o f t h e  SFP is tlzc youth 
crf thc coiintry, ror irz them lies tllc hope of the land. 
The ultimate goal of Ihc SFP is the  improvement of' 
the qnitlity of life of the pcoplc. 

The  central  pivotal tool of the SFI' is [he  Science 
Clttb Mo~e tne i i t  o'f the  Philippines. Science clubs under 
t i le  puidance and  direction df science club advisers 
pwvidc the iniriai spark to b~idding scientists. Through 
si~clz science clubs, a host of xicncc popu1ari:ation 
activities :ire osp3nised :ind among them mention must 
be tnnde of o u t  of schodl science educ3tion Iiibosrttoritrs, 
science f i r s  ( o r  exhibitions) science congresses, science 
quires. youth research apprenricectlip progsarns and 
and the  youth science camps. 



Yhc? S F P  Itah nl? !nipre.;.;ive pubiic ini'crnuttion :iervicc 
iibzluAing hand-books. nen,sletters, m:~gazines and 
sciensc film.;. Scvernl training pi-osia:ns are organized 
and much e~1.:ouragcrner7.! is i v e r i  i o  t h e  conciuct of 
itc:~.ietl~ic progi ' : i ;n~~~es ir: ~ ~ i l i ~ e r s i t i z s  1e:sding to pilsr- 
graduate tfeyrcci i!i the .i,ronlotio!l oS scicjlce 
c o n ~ c i o i ~ s ~ ~ e ~ s .  

A sclellce a1v.1 technology nluseum, ~ h i i h  would 
provide a Focal point for. :t:tivitizs re::~ted to  po-pularisatiorl 
o f  science is beiilg set up shnrtly. 

Thc p~rrticiponts .:r Lhc Ma7lil:i scmin>i!r-workshop 
w:re t h s ;  able to gd [air- ly d.2-:piy into th.- question o l  
th: promotion of PUSTll with dicsci observation of thi: 
Philippine example. The ~ : ~ r l i a h ~ i p  bi.oughi out  as a 
result o r  this stuciy,ait Asian frame-work for t hc  p r o ~ n o t i o ~ .  
of PUSTE. This is mc:lixt t o  serve as  a model that  
C O U ! ~  s e r x  ;I uie i l~l  starting point i'or- Ilic fvrn~ulntio~x 
of 11:~tion:il progr:lintnci. E:lsh country obviously hrts 
t o  map oat  its own str;riegy taking into account imtional 
priorixics a!i.rl not  forg?ttin? exisling c~rll.vr-al patterns 
and t radi~ions.  

Th-, scmin;ir -v\;orl;shop wilile l'or.~~lu!.:iting a ssriei 
OF rcsolutiotn 2nd rc.com~i~ctlcla!ic~l:~ (aud. presenting 
thzm t f l rou~h UNESCO Lo n:~t ionai  tiov2rnn;ent.;) did 
~-zcngnizc tllat it is n o  e;tsy t ~ r z k  to corlvincc Govcr!zmcnts 
to give marc rccognilioil, both 1nor:;I :ind fit;uncial to  
PUSTE prc)graniiiles. !'~-~,fL.ssio~;;:! 3:i~l  oil^^;. orga!11zatlons 

;-:act1 :is the Sci Lanka Association for the Adv:rncen-renr 
of Sciencc 2nd the National Academy of  Sciences 
have ther,cfore to  pla:; a leacling role, both j1i ge~t ing 
that  official rccognitistl 33 \t,clI as get t i~ lg  the lrtr-gc 
sc i en t ik  mar?-power in O-ai. illidst t o  take Illis issue 
seriously and participate itctively in ;in ciKccti~ e F USTE 
progranl tne for Sri Lanka. 

The Sri Lanka Assoc ia t io~~  for the Advancel~lcnl 
of Science has particularly over the past f i ~ e  bears  
lairnched 3 very eEective science populxrization programme 
in S r i  L ? l l k ~ .  Its special statutory committee for the 
popalariz~ition of Science 112s cluring this period 
coriductcd a pi!ot pro-ject s! l-lan\j/ella and is now 
extending its s p h e ~ e  of ;?.cti~,iiy to othcs \~ill:,gcs ill. 
d i F e ~ e n t  p r t s  of Sri Lanka. Even Inore thall. financc. 
the  Associntiol; recluires mn!iI:owcr from oul scientific. 
community to successfully im!?lement PUSTE programs 
in Sri  lank:^. I t  is s:i!ccl-ely lioped illat the vast man- 
power we have won!d offcr thcir scrvicrs $0 that  v!e 
c ~ i 7  them to improve thc  clu;~lity of lift of the 
people of Sri Lank:\. 

1i:EF'ENEN CES 

1, J. N. 0. Fernando: 'l~ro,r2oiioir qf'plrblic ~/ric?~~~.stnrrcii  of Science; 
Tec3hr~nlog): or~d tije L>~viro)i~~,ent for cnl~altr.ir~fi /lie Qr ia i i ;~  oJ 
I . ~ / c  i l l  the A.r.jcl~r Rp,y;u~l, (paper prcscntctl at thc Annual Mczling 
of thc Malaycian In.;li l~itc of  Chernislry, ] (~~ala  1-urnpilr, 
March 1077). 



E3VIRON3TENT 'I'ilSlti FORCE _l!lSSSBN 'I'O SRI LANKA 

An Enyironment 'T'LS!~ Force R/lissi~!11 visited 
Sri Lnilka fhr a perioci of !.o~lr. lvecl<s i!l Sc]>ten~ber, The visit 
was sponsoreti by thc Uniteti Nations 
Devcloprncnt I'rogran~rne. Tlie p ~ 2 i 1 3 ~ ~  
ai:n of this  proiect w:is to :':'\is1 the (.tovzriiment of Sri 
Lanka as cjuickly as poisiblc to l;i'ic rneiiiLfrc'i to deal 
wit11 its cnvirnnrilenlal prubl-I-ti.;. Tlie 'Task Forcc would 
be a~s~msntecl .  by sliort-terl~l c.o:lsuita:its n.110 coulcl 
render aivisory service  to ar:l cngitge in specific problein 
solving astivitics 0 1 1  bchralf ol' anit  il; ii%sociatioa with 
the governrr?cnt. 

Th.eTask Force co~ ls i s t rd  of:  
Mr. A. C;. Mcnon (Indi;l), Scnior ('0-ordinator 

Envitonnncntal Planner) 
Mr. R .  C. Stubbs ('Au$tralia), Managen.r?enti 

Administriilivc Sciciltisl 
Mr. J .  N .  Shn i~e  (USA).  Finvironmc~~tal  Lawyer 
Dr. K. F. Jcbel (Bangalad'esh), Tinvironmental 

E~zgirletr 
Mr. M. K. Ro.njitsin11 (India), \Vi!dlife Specialist 

The first three arc permanent mel-r:be~s of the T R S ~  
Force. Dr. Jalal was seconded f o ~  two  weeks by 
ESC/\PE with whom he is a n  Economic AEairs Officer. 
Mr. Kanjitsinh was seconded by U h E P .  

The Task Eorce advised the  Governn~ent  on the 
I'ollowing .- 

I .  Existing and proposed legal f ~ a r n e w o ~ k .  
2. Organization anci administration of an  

environmental programme. 
3. Pollution of air  and water. 
4. Monitoring ancl Control: centraljregional 

laboratories. 
5 .  Soil erosion due t o  f ~ ~ r e s t  clearance. 
6. Integrated progr:lnlmcs on public education, 

info~rncltlon and  trall-ung. 
7. Human Settlerueilts. 
8. Study Tou~s. 



The Social Role of the 

1 A. Kuhntan: 7.RI  1ljiiYI: Scic,rc.c, Urruoc.,.crc~j, nili l 
Socicili$/tr ( l n d i a ~  Inst itutc of  Advanced 
Sll~cly, Sirnlia). 

Science policy, which relates essentially to  tlic 
role and integration c?r science and technology ilz Lhe 

I 
social life and clevelopmental processes within. ;I nation, 
has grown in recent times into e many-f2cetetl study which 
includes the history of science, i ts  inler-re1;~tioli.s \?it11 
the social-ccohomic fabric and tllc rolc of scientists 
tlzemselves in the processes of social change. Tl lc 
rapid dc\rclopment of science and technology i n  the 
devclopcd countries has posed a serious dilc~niiia for 
for thosc couiitries tlmt remain wcdde,tl t o  the traditional 
social str i~cturcs 01 '  yeslcrye:cr. What  is popular!!. 
referred to  as the Third I.ndustrial Revolution has 
gencra(ed ne\v sourccs of energy and tcchnologie~ 
bdwd upoia c l cc l~  onics and automation that  give promise 
of ;e l i f i ,  of creativity and plen.ty for all, of Jcisure and 
frecdom from tlrildgcry,  of;^ flowering of the  real potenti:il 
ol' tile I I L I ~ ~ I I  race. 011  t IIC othcr hand, these 
scipllisticateci dcvclopments tkernselves. co~lstricted b!; itlid 
interacting witJz ille p~.e;l:~iling s o c i ~ l  fr :~n~e\iorh,  
threaten to rcclucc m:tnkincl to  n life of jrovcrty amidst 
plenty, authoritari ;~nis~n and alien;~tion, ;ilong with 
the ever-possible tiangcr of total nuclear ainnihilatio~i. 

The tlacsis xdvancetI by l iahman is that while 
science and tcchuology are conditioned by society 21ntf 
its value systcm, tlaeir development gencratcs 1~1iLj0l. sociiil 
changcs, value syslcms and ideas. 

Whal shoulti tile role of tiic sc i e t~ t ih~  be in  this 
~ i t u a t i o n ?  Should the scientist liiiiit hilxl'cll' t o  I l i x  
laboratory and to  tile csclusiveness of hi.; intercou1.w 
with fellow scientists or  should Ixe concern I~irnwIT also 
~ v i t h  the socio-political processes that, in the Tina! 
an;Jgsis. tlcter-mine his own activity'! Scie~itists in Sri Lanka 

B ]lave in\lariably vccl-cd r o w ~ r d s  the  first alternative 
loc~kinp on in hclpless bci:iIc!ci-nient a t  tI1c policics ol' 

B goverrmrcnts that f;lil to understand tlze role of' scrensc 
64 atid orien ignore it  in the  forln~tlation of 11ational policie>. 

This is a special p rob le~n  f & ~  t he  under-developed 
"Third Worldm countries. Howevi.r. this dilernnla b2b 
often manil'ehtcd i.self in tbe  developed courltries as 
well. It was exernplifird in the  i~nmedia te  post-war 
years hp  the tragedy of Rober t  Oppenhein~er,  one 
of tbe  pioneers o f  tile atomic bomb at I,os hlamos,  
whosecrisis ofconscienceled I.rin.1 eventually t o  victiu~iisatioa 
by the  colicy-rnskcrs of t h e  Pentagon. The role of 
E$ward Teller, tbe so-called "father of the H-bomb", 

~ 8 1 1 0  eiicouragetl lize ~nurderous attl;ckh 011 Hit-oshim:i 
ant1 Nagasaki: proves [ h a t  scientific cscj~lsivotlcss can 
only lead to scientist:; k ~ e c o r n i ~ ~ g  tbc p;r\vns of designing 
politicii!ns and to tbc  perversion, of I h c  fruils of their 
o \ \n  brdin-\vork. Scientific neutrality i.; a ~ n y t h ,  a n  
illusion in the ~cvcntictl-, centilr\i with i l h  ~vugl i  a n d  
tumble of cl:,shing class iilierests, oi' th.e i.sploit~tior7 
ot'the majorily of humanity by a 11311tli'ul of' rich nations. 
Despite the ~ L ~ S ~ T ~ L C L ~ O ~ I  i111.d ;~ttc~n.ptccI isolation cri' scicncc 
and tech~lolopy lro11i socio-~oli t ical  proccssci, the p ~ o b l e n ~ s  
of choice in scic~itific r(:se:~rcIi--- betnecr.1 obiectivcs rind. 
goals of rcsearclz, of difxcrcnt teclinolt~gies a.nil sc;qIcs 

i l i \ -exti~ie~~k ;ire, i l l  t j ? ~  \;lit aual).;iq, social and 
political. 

f f  t hc  i3biecti~;ch and g~rals ton i t~ i l s  wllic!~ X ~ C I I C C  i b  

t o  !,tribe are to  become i: \:cl-iiclc f'or n d i t y ~ r ~ n t  type of 
societj., if cult~tre,  \ralucs and stici;tl orp;uiis;ttion have 
t o  undergo a 1.ndica1 cllange. if r:~ric!n:llity of clccisiois is 
to  be p r t  ~ S c u l t u r e  and societ)., tlicn i t  i h  n o t  possible 
to acliic~ic it. \c.ilhin tlic frame\\.ork d r c s i , ~ i ~ ~ y  societ.? 
and thc goals 1'0s sciencc ancl teclli~oiog>.. 13ot11 Itave 
t o  be changeti sadic;rll!,. .'Si.icntilic kno\~lcdgc tnusl 
hc made the b~isis 0 1 .  :I iicxv e t l l t ~ ! ~ ~ ,  sociii~ O ~ ~ ~ I T . ~ S ; ~ . ~ I ( > I I  
it11tl poritic;l~ c\cci:;ion-making. . . . .Scientists ~ u u s l  
t r i l~ ls for~n \ciericc i ~ l t o  ;I. w c i u ~  tuovcn~c~l t  or  rnif.icd 
trao\l'oi mar  i o n . '  

K i t l ~ n a n  ;i!lar,vxb Ll~c diclrotonly I I I  at titutle!: 
ainoug ccic i i~is~s  I'rom 3 hihtoric;tl pet.spcctivi.-Srom tllc 
timc of tile Ca~.vaks in xncient Jndia, ancl [hc  loniaos 
of Grcecc lo  thc  xocial ;icti\;islb o f  lhc c~n tempora r !~  
period. Most Iziatoric:~~ studies c?f science h:t\~c been 
11 ~iSvl-tull.a tel). 111 the  i~l?st I.:ICI. pl.eouc\ii?g ;1n understantlins 
ol' the ilrteracrion;; of' sctcii:!;,, c u . t u x  ;:nd t i ~ c  porrtjcal 
.it'c. G I '  3 period \ \ i t 1 1  ~ c i e n c e  and t ~ c l i t ~ n l ~ ~ g y .  Xt is this 
Idcun;~ that R s i ~ m d n  \ci:hs to {ill tl1.1.0~1gll t.Ile d i s c c r n i i ~ ~  
,~aal!.si. presetitecl 111 t Oi.: bibirk. 

Both ill  al.icic!t! ludi;~ ;z!l.d ( i ! c c c c  n ahi1.i.13 \ir~rzg9e 
c\tsted betv.-ec~i ' - r l ~ o z e  urh:7 aiill~i! to ;ip;'l> hcientilic 
method t o  t l lc \tiid!. o l  social plocc\scs anti thc Ihen 
available scierllitic Iinv\vledgc to hell; i l l  rhe otg:inisalio~z 
or society ;ind t h ~ c  w1.o teilclccl to ~,~.rcluclc society l'rotu .. . 
tile. pul-view ol' science. i ' h i  stt.itggIc devt.lopec1 i l l  

India bet\vcen the  Ci~rvaks and tlic DriiIlmanica'l 
philosophies a n d  ir-r  Greece hcelvecn the loniatr :mi 
later Epicure;in ~~bilosopli ies i~17.d t t ~  Plittonic schooi. 

..Tl?e basic di1:'zrcr:cc b t iu .cc~i  I hc ??p;?o\it~.g t.rend3 
centred roulld the que3tion; IZOW t~ cot)r!.oI peo'ple:'" The 
BraJ1manical and Isl;ttoi~ic. S C T ~ O O ~ : ,  be!ieied [flat if sociiil 
urganisatiolt w a i  t o  b e  cffectivc: 111e11 I I ~ L I S ~  be made to 
obe?;--i.r,roniro!led. 'Fo do 50 ftar mast bs, created 



itrz~ot~gsl 111cr11..-- torough lnyll~.; ,ind superstitions nl~cl 
~,anisl)r~~enl;. Sziencc ihcr-efori. i i~nst  be i \o l a~ed  fl-0111 
v~c ie tg  and rcmiiin tllc e.;clusive prcscr\~c oi' a n  clitc 
Irk  Sit-t, but!; !h.;.sc sct:rtol\ I-cpi.c.,c~itetl the  inlercs:.; oi' 
II:ISI.O\V r~ i l i r~g  c!:L~,< tI1:ti lt~!ci :t t;~o~ic>poI> \\.e~iI.[l~ i111cI 

I , no \~~ lcd~u .  'l'1-t:) iocskccl -,tli)\\ 11 ui,:!li pIi\ iic:~! 1:1b:rt11. 
\ \ l t l i i l ~  belongcci L O  l.Iit. ,>rti\incc ol' tlic iili:er.;ttc 1iiiisst.5. 
T'he:\: prci;:r.rccf cl.:tbbic i l l  ; lhsl~~:i~li0il5, ill  postulate^ 
arid f~\'p~)ifrr.ai,ch ~ t c ~ i v e d  (l.oni Iiu1.C ~ h o r r g h ~ .  This 
lit i t  ~ ~ t l c .  :ii-ising I'rom lhc n I iur.e o r  the soci:?l mi lie^!. 
~.oli-t~~t.ctl 11 gooil tieill ot' C;~-cc,h 3i:ii:nc~ ir: al.lticl!!it\. 

'rile C ' : i ~ \ ' : l \ i \  :111c! (11c ~ , o ~ l ~ ~ t l ~ S ,  011 the a! Ilfr. f ? ; ~ i l ~ l .  

.i,:l\ozaIcd Il ia  t Inetj,, iris~eail o!' bciiig coiitrt)~lcd. coi~lci 
I,:: rnorivatetl. l o  d o  !hiny.h on th-it. o ~ v n  ttl1.oug11 
~rnilerxlittlriirig of  l?ticr~olii~~~?;t ;\nil  the laby\ 01' naLurt . .  
I'or lliis pilrpohe t!-t:.v tricci Lo cstaSlish soci,-ticu csl' 
h i~(~ t ! l :~~ho~~f t .  1>rcii:Ili1ig cc1i1:1!il!~ ; I K ~ I  p r (>~i lo t i~ig  k i~o\vIe<l~< 
111 dc1i1i.g so.  tlicir I I ~ , I ~ I I  : I ~ . ~ C I I I , > [  )\:I:, clil-ectcd TO\Y:II-C~S 

e~ ]? t>s i r~g  111c 1'r;rucluIcnt yr:l:ticcs ol'ttic priest-5. thc 
nxytha in\lctlitt.cl and t tie rolc of go(1-i in 111c :~fi':ti~s oi' 
h~inl i~n beings.. l'hcy \l?crc. tl.rcr.ci':>rc. I ) C I . S C C L ~ ~ ~ C ~  I'or 
tileis oninicrns." 

Wiil! r l~csc: pliilosopltcr..;, once ;ig:lii~. \\.e bet >(.,cia1 
;t!titu;lc:. inlluc~~cin!r rhc scicnrilic appro:\cli. Cinlikz 
th:).;u oi' i l l :  J'l:~tonic school, observ;~tioii a~zcl 
csperiiili1li;1tlc)11 fi;tl.[ 11 17~t2-er~lill~ilt ]>i;tcc i!i thcir \\orb. 
'Th I ;. .i'., ~ t i : t ; , )~ .~~l  cxperi~iicri iccl ivitix l1i~isic:tl 11o1e(<. 
Iioipctlr~:lcs proi.cd [h i .  prcicnce c i i '  :~ i l -  hy thsu.;ri~ig 
:I, 1Lnncl inlo \\.~tcl-. 

CJi~clz~. ilic l o n i i ~ t ~  i~nci Ikilc tipi~'ui.c,~n inil uencC3. 
kciencc was not ci>i~cci\;etl a s  :L tlijcip1;nc lirnitcii t o  
rbe i;l!)orator!. L 1  nicanl ; I I I  o~ltlo<.iL \viiicl> ccncrecl i l ~ e  
tlliire 1LCl~i 01. ll>ftilr:t\ :ti \\,scli :i,'i \ : ) ? i . ~ i  ~ ~ f l ~ : l 0 ~ 1 l ~ t l i l .  
"lli:rc'\\.i'rc even :L(LL'I-IIP.S t<)  L I ~ C  i l l :  ~ . ;~ t i~~t i :~ l i tk  ~ I ' S C C ~ I ~ C C  
io s11.iL'pe ho:ier!.. i n  corltrLr,! 1 0  ~i1. l :  Platonic piri1osoi1f1e1.i 
vtho h c > i ~ p t ~ ~  1 o i\oi;itc i l  !'I.O;!I Lllr' r;i:lS\cs in ordct- to 

. . 
-:tfr~u:ir-cI !he [ -~~. i? i l i . sc~!  pr,\ii!oil c>! '  !hi. ho~.i,tl r l i~c .  

'focLr\"a scitlltitic ~ r i t ~ i i ~ i o i l  once ugi,in scel;s t o  linlil 
~~bser-v;;tio~i;ll ;l.i~cI, c.\pcritiicil!irl ~ c ~ I t : ? i q u c s  n?air~Iy to t l ~ c  
I:ebor:itor.y. Ilnll.ri~:~n ;~d\.:riiccs a:; i?i:el.e>ting 
hypollicsih t c )  c\pl;,rn ~ t l i h :  " ' C l i -  s:ocin crertted. 
by Clopzrnic;in Iheor!. ;!iiti t l ~ c  17lrtiishnicr:t tnetcd o u t  
10 G:Jile(.j i i ~ r  ad\wcat ins i t .  li:iil il.ci~!cc! a, n:ajor srscial 
prcshlen~ (irr thc sciclitis~b L O  Iiv\; i c >  ;~voicl thc social 
cnl-Psecj~?enci.s oi' chec~rics i\l-ti~,il clllne in. conilict with 
i.eligions artcl soci:~l philo';ol)!lic.: ;t:~d oi.1 t l c , ~ ! ~ .  The 

psobizm was solved, or I-ather an escape r o ~ ~ t e  u:ls fomid, 
by Descartrs, as tlic ncns  of Galilee's puazishmcrit came in, 
by ciividirig tlie M ~ o I . [ ~  jnlo the  nzrt.teri~l, where i11e 1:rws 
~Fscicncc operate an.d the moral wncre the edicts of the 

churc l~  prev:~il, Contetnpor:rry science having 
inheritecl thi! lesacy continues t o  ol~i~-:rIe \vitfi,in the 
f~-amewo~.l; ol' this decision, despite rfle ctyort of many 
jlom Hacorl t o  our  o ~ v n  pcriocd." 

Thc scientific community i n  "'T'l~ir-d World" 
tout-~tsies such as Sri Lanka, hilbing artificially absorbed 
rhc ccientific and cult~rral  trilditioris of Lhc West, follows 
i h e  same roitd, perpetuating ancl reproducins ttae 
tlichotori~y 0.1' science in the capitalist world. 

t i o w e ~ e r .  much as they woidd like t o  sc)journ i n  
illeir i\ioi.y to\vers, s c i e~~ t i s t s  today are repeatedly 
brought LIP a ~ n i l i s t  the social ionsequences of tbeir work 
--t'kX e~:rmple. the impact c ~ f n u  tomation on the cmployinent 

pi,oblern, t1i.c rape of our  en\:ironmcnt or ,  worse still, 
llc perversion of sciellce by nloclcrn irnpcrialism to 

prepa.re t l ~ c  clesrructiot~ of the 11~1ri1an race itself. 
l i a  h n i a ~ i s  book deals with tht: critical rolc tha t  scieiitists 
rn~lst play ifscicncc is i o  be an agency of.;ncial progress 
:tr?ct not  oi'destr-uctiol~. Slloi~ld scientists also bc social 
~.evolutionaries in the nnc~ent tra.d~tion of thc Carvztks 
and foninns ? Or., at lea st ,  shoi~ld  tliey n.o t acquaint 
thcmselvcs \ w i t  I1 the  socio-political problems of their 
coi!nt~-ies and apply their scientific lnct hodology lo effect 
I he necessary cl~atigcs in the fundarneolalz: 
111' Llie soci;rl orclcr'? 

R ~ h t n a n ' s  book ,is valuable contribution to  
1h2 ever-growing volulne of literature on science 
policy studies. As Cliief of Plrznning arid Heacl of  the 
C'entrs  f'or the Study of Science, Technology and 
D,-velopment a t  the  CSLR in India, Vice-President of 
~ l i c  Itlterna,tioniil Council for Science Policy Studies and 
; I  pe~.sori rccognised, intcrnrttionally for his work. 
i n  l i ~ e  fieltf of Science Policy, Rahman's views on 
science and its inter-relations wtth society will be 01' 
particular ifa.it~c and intercst t o  scientists of the "Third 
World'. One word of criticisl~l: it is regrettable that a. 
large number of pxinling errors---dro-pping p;irticipIes. 
elc.-should have crept into tl.iic editiou. Oiie only 
hopes t h a t  more care will be taken  v ~ i t h  f ~ ~ . t u r e  editions 
lo  eliminate technical shortcomings o f -  this n.ature. 
Howcvcrl this  cannot detract from the  value of  the book 
:I nci the grovocative ide2.s i t  adv:~nceq, 
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