
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. 
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