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Science in Sri Lanka * 

S. N. Arsecularatne 

P,,t'essor of Microbiology. Unfrersity of Sri Lanka, Peradeniya Campus. 

For !he next fe~ decades, the development. . 
of thi~, country wtll depend largely on the appltcatton 
of science and technology. " .... the nation has to 
rec<;>gnise that te~hnology is a major national resource .and 
a vital element m the task of achieving self reliance". 1 

For exal:!1ple, t~e role of agriculture, industry and health 
ct1re dell.very ID the .national development plan­
th.rough mcreased ag~1cultural a!}d industrial production 
with the result~Jtt savings of foreign assets; the increase 
of el:!1ployment throu~~ e:tpansion of agriculture 
and tndustry; the u~ihsabon of natural resources; 
be~~er ~ealth care dehvery and the increase of manpower 
utibsabon; the conservation of the environment and 
the avoidance of pollution - should be quite obvious. 

"l1;1,vestment of_ resources in science and technology 
can brtng substantial economic returns as can 
inves.tment in educati?n and training. Yet, they must 
not be regarded as isolated activities deserving some 
support, but as components of a dynamic system to 
convert human skills and enterprise into new material, 
wealth, and social amenities. The effective use of 
the achievements of science and technology requires 
the ·re~oval of all obstacles of a political, social and 
economtc character which have been inherited 1,y the less 
deY.eloped countries from past stages of their history ... 
Science and Technology contribute but one factor of 
change, _which must be integrated into the overall 
economic and social plan',._ 2 

In . Sri ~i:inka in_ the past, science was given just 
hare recogmtiof! by its control, firstly, by a Ministry of 
Housmg and Scientific Affairs, which was followed 
b:v. a Ministry of Scientific Affairs and Industries. 
~he latter situation begied the question of the equally 
im~ortant but uncoordinated roles of science in 
a~nculture, health, fisheries, etc. The inclusion of 
science with industry was apparently more for reasons 
<?f.administrative con~enience. than for a fundamental 
ha1so!l at the plannmg level. . There are many 
examples of_ the hck of co-ordmated scientific impact 
on t~e national development plan. Some of these 
are discussed below. 

. Some of th_e constr~int~ in the local scene which 
hmder the effective contr~bution that science could make 
to the development of this country are also briefly · 
reviewed below, together wjtb some general suggestions 
On account of the basic similarities that exist betwee~ 
this country and India fo respect of developmental 
needs, the scientific background and capability, · 
extensive reference to the Indian science situation will 
pe,:-~aps be profitable. 

:a 

• This article was written in May 1977 

La~ of recognition of the role of science in the National 
Development Plan 

"We have in this country, a Planning Ministry 
monopolised_ by a group of 7conomists-no doubt 
tliey may be important but that 1s only one aspect of 
plannmg. . . . They have n? doubt emphasised the 
employment aspect but national planning is something 
far greater. It n~eds the participation of other 
scientific groups h~e the pure and applied scientists 
of at least the maJor areas of relevance to Sri Lanka". 3 

The National Planning Committee, at present is 
represented _by only ~he ~abinet ~im~ters amongst ~horn 
direct techmcal or sc1ent1fic expertise 1s absent and 
whose deliberations on techmcal matters are often 
amateurish exercises, at their best. Shortcomings in 
technical pro~ess ~re s~ldom eva!uated or corrected. 
Compare this s1tuatt~m w_1th the Ind1:3-n scene. "There 
is a Scientific Committee o( the Cabmet !o deal_ with 
scientific matters. I! ~ons1sts of.the Pn~e Mmister 
and certain other Mmi~ter~. This Committee is assisted 
by a committee. of scientists kno_wn as the Scient!fic 
Advisory Com~tttee to the Cabmet .... The functions 
of this Comnnttee are: 

l. To advise the Cabinet (a) in the formulation 
and implementat1on of the . go~emment's 
scientific policy; (b) the coordmation of 
government and between governmental, semi­
governmental and nongover'?ment~l scie1;1tific 
institutions in the country, mcludtn~ scientific 
and technical departments ?f the umversities; 
(c) on scientific and tec~mca! cooperation with 
other countries af!d with !nte:rnationaI 
scientific and techmcal orgamsations; (d) on 
such matters as may be referred to it. 

2. To place before_ the Cabinet such proposals and 
advice as may improve and develop scientific 
and technical work in the country". 4 

The following simple example_ of !he unfortunate 
consequences . (?f the l~ck of sc1ent1fi1? expertise and 
collective decision-makmg, bears mention. A few years 
ago, the Sr\ La~ka ~ssociation for ~he Advancement 
of Science mquired mto the workings of some tech • 1 · 'f h · mca corporations; one o t ese was the Flour Milling 
Corporation. It was found that wheat bran 
being exported at a low retu~n of approximately 1t~s 
cen~s per -pound . . At that time, the local suppl" f 
~nimal feed were fast dwindling, with co ,1es .0 

mcrease of the costs of running poultry dncomitant 
f;arm:s which c 11 d an cattle ,~ ... ": . - ompe e some to close down. This resulted 



in a fall of egg and meat with milk output and a loss 
of gainful employment. This matter was brought to 
the notice of the Minister of Agricultute who was 
informed that the stoppage of the export of the bran 
and its addition to the feed of animals in this country 
would ~ave provided the much needed support of poultry 
and d~1ry farming and of animal husbandry. Almost 
unb~hevably, the reply of the Minister was that his 
bu~mess was to look after buman health and not 
arumal health and this m3tter was thereafter dropped. · 

To quote ·this document 4 further in illustration 
of tb~ State patronage afforded by the indian government 
to science. • . "The Council of Scientific and Industnal 
Researcb is a semi-autonomous body responsible 
!0 no o~e Ministry of the government. Its President 
is th~ Pnme Minister its Vice President 1s Prof. Humayun 
Kab1r, the Minister for Scientific and Cultural Affairs ; 
and a ry.umber of other Ministers are members ofits 
governing body, on which serve also one member each 
~f ~he Lok Sabha (Lower House of Parliament) and the 

a3ya .Sabba _({!pper House) as well as a number of the 
i.tblest mdustriahsts and scientists of India." NoteWorthy 
~s the 0 PJ?0 rtunity given at a national and official level 
~r co_ordmated decision-making in the course of National 

anmng. ''Scientific Research was not thought 
necessary to · d · h b · ·gbb .. lll ustnal development even t oug m 
ne_i .

1 
oun_ng India, tb1s was being given the higheSt 

Kf~~n Y ~ 1th the patronage of the Prime Minister , 
· tbr~, himself" 5 wrote Wijesekara on scientific research 
In 1s country. 

bod;n ?U~ own C~)Iltext, in addition to such a gener_al 
level~ s~Jar devi~es for co-ordination at more per~pheral 
departmelts ~:~vide effective !mks between such 

Health-Engineering 
H_ealth-Social Scie~ce·s 
F1sheries-Zoology, , 
Forestry-Botan1·cal S . c1ences. 
Industrial De I : . 

as again is b . ve opment-Engmeermg, etc., . 
Board of Sci/~~g done in India " .. .. The Council's 
research in thetfic a!]d I1:1~ustrial Researcb suppo!te~ 
through the foll U:ruvers1t1es and Research · In~tJtQtions 
committees a owing fifteen research committe~s. Th~se 
research inst:~ c<?mposed o~ representatives of {!nivf:rsities, 
effect as Nati;110,'!5 and . rn~ustry, and function m. 
respective fields~1

4 (my 1tahcs) "committees in ~~ctr 

Lack of Resources 

Too lo w an . • , 
( R & D) invempt ut as Research and D&elo'Pment s ~m : 
One of the b· . · · · . . 
scene h~ hith~~t~hortcomings ·or tne l_ocal .. ..· 
~he n~t!ona1 stale b~en t~~ very low 1nvestu>~nt on 
10 3dd1t1on to the ' in re~e_arch and devefop.tru1nt :, 
~or ev~ ~~ lllaiononprov1s1on of ~degua~ funds . 
1!1 Universities anra.nce. of routme_ stiVIee faaot1086 

· . SCtent1fic mst1tut1ons. 
2 

The absence of a sufncient input as R & D is mainly 
due ~o the_ abse~ce of a proper evc1luation of the role 
of sc1en~ 1n oat!onal development a.nd the absence 
of a national science policy. 

"Today between 15 to 30 of the 120 countries of 
the world witb less than one-third of its population, 
possess practically all of its science. They spenct mbre · 
tban 95 % of the world's development and research 
funds .... Furthermore, these countries reaped in _the 
pas_t _and are _now reaping most of the direct economic, 
pohttcal, social and general cultural benefits of 
scientific research ... " 6 

Lac'k of literature. 

T~~ re_sults from_ low financial allocations, sub-optimal 
ut1ltsation o~ ava1Jable funds for journal imports, 
absence of mtt:rhbra111 coordination in journal imports, 
a~sen~e o~ readily avatlable means of duplication of 
scientific hterature. . , 

Constraints with equipment. 
The absence of e~sential. i_t~ms of equipment, 
abse~ce of tec~mcal fac1httes and expertise for the 
repair and mamtenance of exi~ting equipment with 
consequent wastage_ of large sums of.foreign 
excl;Jange on the re-1~port_ ~f substitute equipment. 
Far example, th~ Umvers1ties have several million ., 
rupees worth (tn. f?reign _e:'{c;hange)of microscopes 
w1tho~t . .any se~1cmg fac1hty for the cleaning 
of lenses and p~sms t? prevent fungal colonit,ation • . : 
A few years non-cleamng _ will r.esult iri'the uselessne.ss 
of the instrument due to opacity · of the lenses. ~ , ; , 
This, and other si1!1ilar needs have . been pciintecf • 
out, at each year 's estimates [or development proposalsr ,' 
without response. The National Science Council is riow . 
investigating this matter. but_ the implementation 
of whatever recommendat1~ns 1t may t~ink necessary 
will be stifled unless there 1s full authonty and_~atronage 
at the highest go~ernmental leyel. The ~rovmon . 
of the Council with more executive powers 1s dealt with 
below. 

Lack of fun,ds and irants for R & D - both in local 
and foreign ·exchange. 
In Western and otber highly i!1d1;1strialised . ' 
countries a large part o,f the financial mput ~or R & o ., , 
is from private sources. This source has h1t~erto · 
been untapped in this country, although pnvite firms 
and institutions which could benefit from the 
results of basic ;ind applied scientific r7s~arcb are 
also those institutions which coul~ provide such _fi,mds .. 
. Tbe pF.ese;nt ; five-year . plan pll!,c:ed gr,:~t e;01p~asis . Ian' 
·on the. rp1¢ of the .private .sect@r but wherea_s ;the P 
envis1tged ~- tot~! inve5:tq1ent of Rs. 1_4,8~0, ~!l1~n- ,~ 

1 exp~~~d fto~ the private sec~or, the J:mance M_1p1s.te~ 
taxat10~ p,i;qpqsals dealt s~.seve~ely with the pnva.t~ 
sector's.caJjacity to save that themvest1nent_ofany~hln! 7 , 
approaching this scale is m~de almost, ~D\poss1ble, ·. 
Suggestions for the cooperation of the pnvate ,sector in ., 

t~~ respect, are made below. 



There is .a1most a total lack of an emergency fund 
.f~r the import of emergenqy _SJJpplies of consumaqles and 
compone_nts of equipmeJ?,t (e._g. _a spare p~rt ~r bu!b) 
of small cost, which however are vital for the contmuation 
of work in hand· this leads to serious d·e]ays Q"r even 
abandonment or' the work. 0J.?.e cannot help but 
refer in contrast to the many fancy· items of ge!1-eral 
merchandise (salmon and sardine included) which ·are 
imported freely. 

Th~re is a serious iack of proper perspectives 
11nd determination of priorities on the part. of the 
University administration in respect o_f research. · The 
lack of foreign aiC,, both as fell9wsh1ps _and grants for 
research the need for locally onented research and · 
the trai~ing of scientists locally has meant increasing 
requirements of .funds for- t~ese purposes. :rhese 
increased demands have sometimes been met with even 
an inverse response from the Unive~sity's administrators. 
One finds oneself in anomalous situations such as the 
University's directive on one hand that junior staff 
should obtain their qualifications (postgraduate) . by 
research done locally, while on the other hand, insufficient 
funds are provideq. for these increased demands; 
even existing votes are sometimes reduced. 

''The total expenditure on research_, including salaries 
of research assistants has been only about 1.2 % of 
the _University's vote. On the other · hand, .the . . · 
Kothari Commissions which examined higher education 
in India bas_ emphasised 'that for a country like India, 
at least 25 % ·or the University· vot~ should ~e spent_ · 
on research. ~o far, funds available ~o ~~ J.J,.q1vs:rsity 
through the Ministry of ,Education" (m Sn l.anka) 
"has beeri inadequate even for normal undergrapuate 
teaching". 3 . . 

As an example of effective planning, ~ne may again 
quote the Indian situatio?,: In _ the l950's, m t~e early 
days. 0 r India'_s post~olomal ~evelop~ent, sufficient funds 
and expertise were mvested !n atom1_c _ener~y _rese~rch 
which today is the threshold of prov1dmg India with 
energy to replace o~l which it imports at great cost. :· 

Insufficient recognition of the worth of scientists. 
;. ' . . . . . . .. 

''From a p~rely p~a9ticar poin~ of view, also, : 
it is impossible to import technical know-how and to 
ap~ly ft, successfully if one does not have availablelo~,ally 
a corps of learned men to whom one can appeal for gmdance 
on matte~ ?f J>Ure ~cientific principle'_'. 9 . 

_ _ ~n India now, the_r_e i5. a sc!ent!fic t?1le~t search 
which goes out to recognµe sc1ent1fic talent amongst 
~et Y<?~g students, s~nsor it and ~nd eff~ctive outlets for 
its utihsation and expression. It ~s perhaps not untrue 
to say t~~t_:hit11~,i:to ~n this country !!Ven 'tp.e body qf _ 
of pract1smg _ scientists has been _ regll:rd_e~ • by ~h~ _ 
successive governments as 'an expendable or d1s.~nsable 
elite: _ Wha_tev~r ~oqper~tion . th.ere h;as , been · fn l9c,~l .. 
appij~d -~~OJects, _ha~ b~~n ~ch_Ie~_ep thr_o'1_Sh_pe_r~o~a~ 

contact and friendly persuation. This country imported 
a team of Soviet scientists to report on the s!-3:te of 
affairs atthe CISIR, .inspite_ of-having ~ffi.c1e~.t 1:11en 
of internationally acceptable stature and more significantly, 
who would have possessed a greater _ ins\ght int_o the 
constraints that exist within our own scene. 

In .any country, scientific research for its own · 
sake as an intellectual pursuit is probably indulged 
in by only a small minority of scientists. On the other 
hand, some form of incentive is the more usual stimulus 
for research. This need not be only in :financial terms 
but could and perhaps more effectively be in terms of such 
incentives as recognition of work; merit awards, merit 
promotions·, state sponsorships of -participati~n in 
meetings and congresses abroad for the presentation 
of research work and appointment to higber posts. 
The participation of local scientists in meetings abroad 
odn·foreign training courses has not been as oft_en 
as their competence or achievements; and_ the local !1-eed 
for such training, would demand. The main ~bstruct1on 
appears, sometimes, to have been b~reaucrattc red tape, 
the mere .'sitting on' a file by a subJect clerk, but 
ba1?ically ·to the absence of~ national appreci_ation of 
the usefulness of si.Jch foreign contact. 

Obstructive a'dministratio_n _ 

This is .perhaps ~he most obnoxioµs of all 
constraints. Innumerable instances could be cited of 
virtual control. of scientific affairs by petty bureaucrats . 
or even .cl_erks, and _the _latters' abjudication on what re;lly 
~re tecnmcal or sc1enttfic matters. A treasury official 
wo\lld arbitrarily_ and unilaterally. ~elete development 
proposals for the following year or a ·clerk will decide as 
to which scientist should attend the next technical 
congress abroad. These are real situations. · 

Excessive Bureaucracy 

Especially in regard to the provision of technical 
needs for working scienti.sts. "It is imperativ_e that 
the scientific organization, institutions and laboratories 
should be exempted from having_ to go through the 
Directo.rate - General of Supplies and Disposals for 
procurement of stores a~d _equipment and that they 
be allowed to set up their own purchase sections". 1. 

To hiwe valuable, ,urgently needed pei:ishable supplies 
rotting on the wharfs or at Customs, 1s an all too 
frequent occurrence. 

Insufficient consultation of scientists on matters of technical 
or scientific importance. While this lack results 
bas_ically frqm.an.absence of ~n appreciation of the val~e 
of the a<I;vict: which ~cientists_ could give, the absence 
of. coord1natmg bo<;11es ?f .scient1s~s and planners, 
ha~ rflsulJc:~ 1n_~e situation where lttile or no informed 
opi1:11on 1s brought.to bear ~n nationally important 
proJect& .$uch _as de_forestat1oi:i , t_he. problem of the 
coral_i:l;l~f~ ... r~making, fislwies m . inland waters 3.9d 

3 



wiJd life conservation. In some of these areas it 
was left to pri_vate bodies and enthusiasts writing 
through _toe daily press to provide the necessary 
perspectives. 

The drain of scientists 

Mu_ch has be~n spoken and written about this 
subJect, but little of it is understood and much less 
;as ;een even attempted in the way of reversing• this 
re~ :b Apart from the constraints listed above which 

con ri ute to the absence of job satisfaction (one of the · 
;~:~rds of nearly any occupation), considerations of 
Th uments have been postponed for too long. 
Dee fresent ~)'. admi!1,istration, esp~cially of the Health 

. P rtment 1s inefficient to the extent th::.t even the 
Shpulated salary iocrements of medical officers have 
not b ·d · d een pa1 , in some cases for as much as 2 to 4 years, 
ouble house rents have been recovered from staff after 

refcent transfers and payment of arrears on correction 
0 salary anomalies lwve not been made for several 
Years. Salary scales have remained st!ltic for several 
Y7ars and in some instances as in the Universities 
5!0 <;e _ 1956, without increases compatible with the 
large increases in the cost of Jiving over these decades. 

Some Solutions 

Apart _from those already alluded to abo~e, _the 
following general suggestions may be considered:-

l . The Government should formulate a National 
~olicy for Science and Technology an~ should_ 
mdicate a program for its implementatt~n. ( V,de 
~remier Nehru' s speech. to the Indian Parliament 
ID 1958). . 

2- Scientific Affairs should be included in the Mini_strY 
of Planning under the Prime Minister, "'.ho _as m 
the case of India, can then be in coordmat!ng 
control over the scientific aspects of the National 
Development Plan. The science are~ ~ay also, 
as_ an alternative, be in a separate Mm1st!Y but 
Wtth close links to the National Plannmg body. 

The advantages of bringing the science programe 
under the Prime Minister's own Ministry are-

4 

(i) The most cogent being that science should 
be an integral part of the National D_evelopment 
Plan and is therefore an umbrella whtch covers many 
~~eels of the plan and its implemen~a_ti~n. Upto 

w, these seemingly disparate activ1t1es have 
come under separate Ministries and have been 
~;c~ordinated at a national level. In addition, 

Uch an overaU view, a central avenue for the 
e)(erc1se f · ·fi t th sit . 0 s~1enh c expertise may preven e 
(a u~tton env1s~ged by the Indian policy document 
an s~l~ati~m which our administrators have shown 
" Sn.. _rmtngly great tendency towards) 

,.,..o,aJ care t b k · plannin . . mus e ta en to ensure that 
g science and technology does not become 

a matter of-acquiescing to the power of-advocates . 
of this ot that project ra!her th~? a ~~tter of r1;1ti~?3l'' 
(and I would add national) dec1S1on makmg . 

. (ii) There is now little authority b_ehindth~ 
efforts at getting the science mac~n~e movmg . 

. For instance, · the postgraduate tr3:mm~ program 
. in Medicine is . being stifled by va_rious 1mped1_ments 
at a parochial level, by vest_ed mterests which 
are opposed to the National m~erest or more 
gravely by a lack of precise J?Ohc~ on the part of 
the Health Ministry. This s1tuat1on rn~y have 
been prevented had the program ~een given a 
backing by its inclusion in the ·National Development 
Plan . 

(iii) International relations (aid, development 
programs, grants exchange of expertise and 
technology) may be more effectively controlled: 

.(',.s important_, perhaps, as any of these advanta~es 
1s the ~eco~nthon and patronage afforded to s~1ence 
and sc1ent1sts by the inclusion of these affairs 
within the central ministry -of the government. 
"The most significant reason why scientific research 
failed to develop in Sri Lanka, is, of course, the 
Jack of high level, political patronage•·. 5 · 

3. Advisory Boards or Committees incorpoJ:!:iting 
scientific expertise should be set up within .the · 
Planning Ministry in the major fields which are 
relevant to the National Develbpment Plan 
(Ag,iculture, Health, Industry, Fiillieries, · 
Natural · Resources, etc.) A good example of such 
a committee or commission is the one proposed by 
the symposium organized recently by the Sri- Lanka 
Foundation Institute and the Medical Education 
Unit of the Peradeniya Medical Faculty-a 
National · Health Manpower Development 
Council-for the training of personnel involved 
in health care cu:Iivery. · 

4. The National · Science Council (NSC) should 
be a part of the Ministry of Scie1_1ce and be given . 
wider powers and a more effective role through its 
newly formed committees. These s~ould be given 
executive powers since many of the important 
functions which could be performed . by these 
committees are now not possible owmg to the 
lack of executive authority; for ex~m~l£, the . 
enforcement of rationalisation of the 1mptftt of 
scientific literature. . · . .i 

The NSC should fulfil the role env1sageu by the 
Indian scene "Jt will also require gov1:rnmeft 
to set up and adequately finance mac_hmeryh hat 
will monitor evaluate correct and_ redirect ! e 
• ? ' • ogrammes m 1mplementatlon of the vanous pr . 
the scie.nce and tecnnology plan". 1 

5. Agricultural, Medical (or Health) Engi_n
1
• ee:gy, be 

Fisheries, and other research counc1 s . . . 



necessary to ~o-ordinat~ and integrate, • sponsor · 
and promote research· 'and· to ·disburse ·grants:fa their 
respective fields. 

6. A research and development cess or fund may 
.be created through a levy from private enterprise, 
for the general support of research; tax free grants, 
for specified research. projects may also be·allQw~d. 

. to privat.e firms: · · · · .. 
7'. . University science research. A University . 

Grants Commission (UGC) is desirable·. The 
corresponding Indian bo~y. is a Stat~tory B?dY, · 
,nci~ . responsible to · any M1tustry or th<: ,goverllID:ent, 

, which coordinates and proJ,Dotes Umvers1ty education 
and maintains standards ~f University teaching, . 

• ·, examination and research. 

8. · Creation of a suitable- climate for the working 
of scientists. Some possible approaches have 

· -been mentioned above. In addition; the following 
may be considered. 

(a) .· Higher appointments to be made on the basis 
of merit although seniority may be taken as a 
minor criterion. · · · · 

(b) Director's and other high posts in technical 
~.'. .. , i!nd similar institutions be filled on the basis ofpublic 

_advertisements and. the appointment be made 
-. es~eiltially 6n technical arid administrative competence 

.. a_nd perh~p§ ori. a contract basis. At the ~resent 
time, sucft- ·appointments seem to be ma~ on · 
s~niority ~hich Dµ}l- iead to the situation ofa. 
.square ~e·g. in a round bole, which is one of the 
-.most daiµaging of . conditions -for the proper . 

. . developm!!nt of an institution. · A · distinction · 
shc;iuld be . made between ho)ders of 'posts' 
~nd. those who are .actively eng;i.ged in specific . 

.Jobs. _ The latte~. aloµe shouI~· b!= on advisory 
boards of tecbn:1cal corporations and institutes. 
The former are most often "flag wavers" 
in seai;ch of honourific titles and have no first-hand 
eJC.perien~ . of any worth. Their curriculum 
.~itae should be used in screening their claims. 

· (q) Sci~nce talent .quests and sponsorship of. such 
individuals for appointments to national posts. 
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Science . and Technology. Policy 

This brief comment is to discuss. a few poin(s , 
affecting Science and Technology Policy, specially i~ . 
~he case of Sri Lanka. l'his is not a fotma:l paper, but it 
~s to ·be_ seen as largely an attempt to sensitize a few of the 
1ssues involved . . 

. Science and Technology Policy has two di~ensions. 
Firstly, as an academic discipline which studies the . 
control, direction and progress of s_cience a~d 
tec~nolo~, '.lnd secondly, in the practical ~o_man_i . as 
action-onented towards carrying out pohc1es. m 
Sci~nce and Technology so as to consciously _iniluence 
s~c1al and economic changes. In the academ1~ sphere, 
Science and Technology Policy rests on t~e mterphase 
between hard and social sciences. Thus, 1f _one _were to 
enumerate: there is a sociology of science and technolo~, 
an economics of science and technology, and hypothet1cally 
one could even imagine a psychology of science and 
~echnology. The sociology of science. a~d. technology 
itself, could be broken down into sub-d1sc1phnes, so !hat 
we have sociology of medicine, sociology of technological 
~hange, l.'.nd so on. There have been several workers 
in these spheres specially during the last ten to fifteen_ 
years, who have attempted to identify facto!s· social 
and economic, that have had an impact on s~ience aod 
technology and conversely, those facto_rs in scie~ce ~nd 
technology tbat have had a.u impact in the socio­
ec~":omic sphere. These· 'studies go back _to several 
wnt1ngs in nineteenth century Europe includmg tho~e of the 
very_ important ones of Marx. Later, more detailed and 
sophisticated elaborations and studies like those of 
B~rnham,Kuhn,Price and others have give~ a more complete 
picture of the relationship betwe~n science ~r,nd 
te~hnology and the socio-economic sphere. i he~ 
writers have been working in the interpbase. betwee~ the 
hard and social sciences to point out the interactions 
between society on the one hand and science and 
technology on the other. 

be In the Western world, work in this sp~e~e bas 
come of extreme importance recently, within the 

COhNe_xr of a virtual near crisis in the l'lard sciences and 
t ~ give t b · · toda i n ec _nology. Tnere is a deep quest1onmg 

f Y n cert am quarters about the dJrect101l development-o sc1e»~ d fi ce11 turies an technology bas taken over the last 1:w· . 
level on t. The_ current concern at a symptomatic 
visible as~e e~v1ronment, the quality oflife, e!c., are mo_r~ 
occurrin oc1a_te~ aspects of this questioning that, . JS 
there h~·be:• thm the_ T~ird World, on . the. other h_,an_d, 
imported tecbn a q~estiontng of the apptopr1ateness of 
Strengtbenin nrlogies as leading, for example, to the 
colmtries in fh~ structures of d~pendence wjth the_ . 
the role of m~~-tre .. In these 11nported technologies, 

mattonal corporations have been 
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subjectt'p 'to i11tense analysis and discussion in ~he 1'1iird 
Wo1ld. Further recent students of the Third World 
both from the Third World 'itself, and sympathetic western 
scholars-have begun to qu'estion the entire life styles, · 
as well as ibe science and technology styles that ~rose 
as ~rt (?f bis_torical development in the West durm~ 
which h1stonca) process, we as members o_f the_ Third 
World were treated as raw materhl and ·mampufat~d 
objects of' this· de\-elopment. In short, the scien~ . 
and technology that is ·ava:i)ab!etoday ·in .the West IS-:­
as it. were. the congealed history and experience of weste~n 
ma_n _in its phase of subjugation of the· Third ~orld. 
This questioning and new theoretical perspectives have 
removed much of the aura of the assumptions of an 
objectivity which was held as the basis of science and 
technology. It is now seen that scientific objectivity 
w_as an objeciivity contained within certain social and 
historical lirtucs and as such in an absolute seDse was 
~ot 'objective'. The growth of science and technology 
1n t~ West was a process by which scientific an~ 
technical progress was made through a historical 
process to which we were outsiders, as well as subject· 
matter. The major aim -now is to re-enter history as·'equal 
partners and m:iy be to restructu1e science and . 
technology to our views and needs. .. . . . . _ .,.. 

. Science Policy in Sri Lanka bas been la1gely 
unconscious of the broad consicterations that we have 
sketched above. Formal policies have not been 
formulated _at a ~overnment level to incorporate even 
general poltcy guidelines even without recourse to the 
theoretical considerations that we have sketched above. 
Several writers, including G. C. N. Jayasuriya, Osmund 
Jayaratne, R. 0. B.-Wijesekera, as well as myself 
among others, have written on some of the dimerisions 
of the problems of science and technology within a Sri 
Lanka context. However, these considerations have 
not crept iri any degree into formal decision-making. 

· This lack of a formalised science policy is la~gely 
due to a la:ck of awareness among political · decision­
makers of the importance of science and techn<;>logy: 
One has to contrast the experience of Sri Lanka m_ this 
regard to those of. India and China. Although _I1:1dia 
bas followed what may be described as an elitist 
science and technology policy and China has roµowed 
what may be described as a more mass-oriente<!, S?1en:c~ 
and: teQhnology- policy, there are strong_· s1m1lant1es 
between the two and has iesulted in both bemg very str0 ng 
sciontific and technological .powers today. In the ~ase 
of Ind,ia, this advance is d11e largely to the personality 
of Jawarhalal Nehru :who in the very early years. of 
the post-independen~ .era, took science under bis 
wings, gave it l).igl;l priority and brought out a stron~ 



scientific structure. ·India today _po·s~esses -a yast :•· 
scientific infrastructure that can vie virtually with any 
country in the world. 

In the case of Sri Lanka, unfortun1tely, no f?rm3:lised 
science and technology policy has em~rged. due largely 
to uninspired leadership at ~he top m this regard. 
A Ministry 0 r Scientific Affairs was created a fe~ . 
y~ars ago as part qf a larger Ministry_ of Indust!ies and . 
Scientific Affairs; but has not been ~iven sufficient . . 
powers to have .a strong i~pa<?t on the country._ Insp~~e . 
of tlus lack. of a formal sc1ent1fic and t_echnolog1cal pohcy 
there has been a commitment on the part of. the 
government towards science and technolo_gy which has . 
continued to· grow, although somewhat haphazardly, 
and today Sri Lankari scientists in ma~y fields fare very ~uch 
better than those of many other Third World count~ies. 
Thus · our scientific and technological infrast_ructure 1~ 
high;r tban that_ of many medium size countnes of Africa . 
and Asia, although we are .a small country. Because of.t~is 
virtually unconscious growth in science and tecbno_Iogy, 
we boast today a brain di:ain · of considerable proJ?ortion . 
with flight of personnel to t!te ~ore_afflue~t 7ountnes 
for not only money but sc1ent1.fic recognition reason·s. 
Many scientists and technologists affected by the 
brain drain give as a major reason, riot so much the 
lack of money buqhe lack of job s~!isfactiori, an~ the 
fact.· that Scientific and technolpgical decisions m tbe 
_cour{lry are being still. left in the bands of amateurs 
specially froni the Administrative Services. For 
the scientific community who is in close communication 
with developments elsewhere and who have witnessed 
a gro\'tth of scientific advisory bodies of a very high- . 
powered nature in both capitalist and socialist countries, 
this amateur control in_ Sti Lanka stands a~ an irritating 
anomoly. lilf?rmal d1scussi!)ns_ with local scientific 
and technological personnel' md1cate a scrong degree 
of frustration and resentment iii this regard. 

· Anothet strong reason for frustiatlon amo·ng · 
scientific perso~nel is the lnclusion as part of aid 

* * 

packages of sub-standard foreign expertise "'.hen local_ 
expertise is available in the country. There is a defirute 
place in the country for foreign expertise in fields where 
no competent Sri Lankans exist, but many of the 
foreign expertise are in those fields where Sri Lanka has 
a high degree of competence. Perhaps one of the 
most glaring · of these-_is the·· case of -a foreigner, . 
prone . to makirig statements· at academic gatheri~gs 
of Sri Lankans on subjects virtually varying from rural 
deveiopment to atomic physics, subjects on which he holds 
no competence. The image evoked is that of white 
colonial Government Agents at provincial school .prize­
givings during the pre-colonical era. 

There have been moves over the last few months 
within the National Science Council, the Association for 
the Advancement of Science and the National Acadenw 
of science to get the importance of science and · • 
technology policy across to the political authorities. In 
the iec-ent general elections, one ID3ljo~ })?litical _party 
included science and technology policy 10 its manifesto 
whilst the others largely ignored it. It is essential 
that for further growth of science and technology. both 
regular and consistent pa~ronage as well as formal 
recognition from t~e top; 1s ne~ssary foF ~he growth 
of a viable scientific community. In t~s respect: 
scientists and technologists should conttnu~ _applymg 

..,, pressure at all paints for not only the recogmt1on and 
ac-ceptance of science and technology,_ but_ for the 
conscious use of science and technology ID dlfferent 
spheres · of the economy. . 'fh~se meas'!re~ should 
include ptessures from sc1en_t1_fi~ associattons, trade _ 
unions and ·1obbying of pohtic1~ns. · (?ne le_sson tha~ 
the new academic subjects dealing with science policy 
reveals is that science and tecbnok>gy cannot be · 
divorced from politics and vice versa, an~ that the 
structures of society and structures of science are 
intimately connected. · 

* 
The actual content of science and technology policy is determined bv 
the concrete economical and political tasks of each country encl also 
by the intrinsic requitemen.ts of scientific (.levelopm.e!lt itsell Science... 
lik~ oth~r spheres of human activity, has: a. r~lati.ve independence and 
actively Influences politics; consequently, polttlcal tasks have a subordi­
nated role to economic. scientific and technological objectives. Science 

, and technology policy ·must change · with the development of science. 
with the appearance of new scientific perspectives, and with tjlang<-s. in 
the social, function of science within soc.iety. Each countrv .establishes 
its own particular system of scientific institutions and science management 
structure and determines· its specific direction for developing science and 
technology in accordance wit~ the socio-economic development objectives 
of the country. Nev,er.theless, there are certain aspects of science and 
technology policy wbichare common to all countries. 
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The -Magical the ·-Pra· ct,·c· a·.-:1--- th .. '.»,. ··t•-& ·1··.-·---•d ··t·h· · ··· G· -···· ·1· · ·1 - . , . - -._ .. ,. e ,_oeau_ ,, u an .· e . .. rea. es : 
J. 4. oU:Zawa~dan~-

Professor of Electrical Engi~ering, University of Sri Lanka, Peraderiiya Ca~piis: 

I This. article discusses science and technology policy 

I of the recent past and makes some suggestions for 
the future. . 

The Magic Solution 

A few ye1;1rs 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 · 
launch~d 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 o~ further thought, the universe itself, as we 
knew it, had to end. 

P~ople travelled from many parts of the country 
to witness this miraculous invention. Some 
technologists burnt derivatives of the dwindling fossil 
fuels t? travel to Rambukkana, perhaps in ord<:r to 
~t their finger into the pie of the century. The mventor, 
In the c?mpany of technologists, was, intervie'o/ed over 
!he 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 Rambukkan,~r in~ident . 
was dramatic but not particularly harmful. Less dramatic 
~ut much more destructive 'magic solutio"ns' abound 
1n our recent history. Recall what one has heard of or 
~ead ~bout 'Kohutex', D.D.C.s, one-university, 
{°b-onented courses, the decentralised budget and r!u five-year plan to name a few. These colossal 
0 ure: Would have served a useful purpose if they 11Dpress 
0J ~\ he f~ct that technological progress is not the result 
aiwt iant ideas only. Technological progress is almost 
tea~s tfe result of painstaking work by interdisciplinary 
gatheri~g wor~ers. The obscure scientist laboriously 
than the 

8
routine data usually contributes far more 

in the t1aJPPosedly bnlliant man whose name appears 
Y newspaper. . . . 

A good · · -· 
support and SC!ence and technology policy must therefore 
that claim r~ward the routine research worker. Projects 
supported on\ 0

. be . ml;ljor breakthrougb.s. should be 
degree of ccfttii •~ their viability is established to a high · 
not ~1vert reso~/- Even then, such projects should 
routine work an~\befrom the organisations that do the 

reby maintain the inffll&t~turc. 
& 

. . . ,,·· · 

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· queries_ . 
at the bus-halts and employment exch~nges, potaboles 
on highways, ·rrequency of power failures, Lhe diflicurty · 
in- getting a eomiection over the subscriber ti:unk 
dialliilg system and so on, ad nauseuin, ·one may conclude 
that after a decade of existence, the contributiorl bf .· " "­
the 'practical · engine-ets' to the technologicai • progre~s 
of this country has not been any better than of the . ·. ·_· 
old-fashioned variety. · · · · 

· The proponents of the new variety of technical 
trai~ing do come up·with a never e~ding_str~am o_f .. _ 
magic solutions to .. our technological · _Jlls. These 
br~kthroughs are described _iii the 'dA~y pres~, at' ' 
se~1n!1rs and 'work shops', and occas1onally ID the1 
scientific literature. lfhey ·are even known to ' Iiave 
been the subject of paid advertisements in _i~e newspapers.'. 

. The description of these 'practical' _pro~ucts of . 
local techn_ology arid local raw matenals 1s usually .. 
such _ that the non-specialist is left confused and 
suita~ly impressed. For instance, a windmill · that · . • 
can pump 200 gallons of wate~ per hour over a head of ·. 
25 feet sounds terrific at a cost of only Rs. 2000/-. Th11,~ 
is, until one realises that one is being asked to pay ·· · · 
Rs. iOOO/- for a gadget that generates lt:S_s·tJ:µin 20watts! 
That, too; when the· wind velocity is niore \ban 10 iii.p.h. 
which is not that often. · · · · · · · · 

Our policy makers must realise that there can _ 
be no good practice without a sound _gtasp of theory. 
A viable science ana technology pobcy ~ust:th~refore 
support and encourage the persons and the mst1~utto_n~ that 
provide our future scientists ~nd technologists .. ~t.h __ , 
good, old-fashioned theory. Thts process must begin: 
in the secondary schools. 

._, 

The Local Genius 

This genius. is ~d to exist in Panchikawatta and .· · 
ia· towns· and v-iUages all over. the co~ntry. In• ?F~on • ·: 
to make aliving, he -repairs motor v~~rcle_s o~ ra~bo · 
receivers; He has had no formal t~ammg tn his trade. · 
Therefore, in most casei, the. wotk 1s b~d and needlessly 
expensive. However, to th~ technolog1~t who has spent 
much of his time in th~-deaigns offi~, in · development 
planning, poliey-making ·or in social studies and 
therefore never learnt how to.· clean the spark-plugs of 



his c,ar or how to replace the fus~ in his radio, the_village -: 
mechanic ·appears to be a genn~s. R~spect · for the · 
knowledge and skills of others 1s ad~1rable. How7ver, 
v.ery often, the admirer of the l?~al g7mus doe~ .s? with 
the object of pandering to the s1lber s1~e of poht1c1a~s . 
and economic. historians. The result 1s that our national 
technological policies have made little or no ~t~emp~ 
to provide the skilled worker and the :techruc1an ~1th · 
the formal training which is absolutely necessary to 1_mprove 
his skills and . to exploit his abilities to the . maxu?lum. 
This situation should be rectified as a matter of high 
priority. 

Intermediate Technology 

This particular niagic solutio_n has }'e.en promot~d . . , 
for about the same length of time as practical engmeenng . 
Purveyors . of intermediate technology have recently 
discovered a new variant called 'appropriate technology'. 
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 :m"ost · 

one-quarter of a horsepower .The product of this quarter 
horseapower ~n . be much more valuable than that of a 
generator of eq~ivalent 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 barrei full of 
caustic soda and padj:ly straw or beats a piece of metal 
into the shape of a mammoty, the value ofl:j.is work is 
less than five cents to the }).our. Fiscal and bureau.cratic 
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 technologies has 
done much harm in the recent past. Since we are 
faced with a massive problem of unemployment it is 
possible to argue th~t manual lab?ur s~0uld be substituted 
for machinery. , This argument 1s v~h~ o_nly up to a 
point. With manual labour: prod!-]ctlv1ty 1s bound to 
be low. Therefore, labo~r-1!1tens1ve technolog):' ~n at 
best serve to arrest a declme 10 our stan~_rd of hvmg. . 
If the ultimate iim is a high standard of hvmg, tber~ 
is no alternative to a machine oriented mass-productlo~ 
technoloSY, That is, although small may be beautiful, 

by definition it is · bound to be small. Full 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·tbree assumptions and has 
misled many of our planners, policy-makers and 
politicians; The first assumption is that since we are 
the heirs to a great civilisation, progress should be easy. 
All that is necessary is to do things the way they did in 
Anuradhapura and Polonnaruwa. 

Whether the ancient Lankians had developed a 
great technology is beside the point. Even if they had, 
we do not have the faintest idea what techniques they 
used: Therefore the best thing to do is to develop 
technology as we know it nov.:. Moel.em scientific 
knowledge is equally applicable in the developed and 
the undeveloped countries. Dislike of the W_est, the East 
or foreigners in general should not stand m th~ way 
of ti;chnological progress. Tb~ dev~loped countnes 
got to where they are by applymg science, based on . 
inductive logic. Our progress too must be necessardy 
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. P~riodical~y, the_ press 
reports the discovery .. of fantastic .deposits of 1~on ore, 
enormously rich deposits of copper and the nch1::s~ 
phosphate deposits in the world:- -The actual quantities 
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 
stu~e~ have been_ made by men who are too busy to canvas& 
pubhc1ty. I refer to our resources of hydro-power. 
These are supposed to be so enormous that plans were 
made. to export energy to India. Research on 
electr!c motor c~rs is said to be going on and plans to 
elect~1fr the radw~y are afoot . · A plan to extract · 
alu~.1~mm from imported bauxite was mooted. 
Poht1c1ans ~ave promised to provide electricity to every 
household. m the country. Before being carried away by 
these glorious l?rosp~cts, consider that even if we shut 
down the factories, air-conditioners. radios, lifts and nil 
other electrical paraphernalia in the· country and turn 
on all the hydro-generators full blast "'e cannot get 
en~nlgh p_ower to. provide a small reading lamp to everv 
Srr Lank1an_! q1ven. current patterns of population • 
growth the s1tuat1on will be no different in the future 
even after we have tapped all the available power. 

. Therefore, a scien~e and technology policv fo 
Sn Lanka must recognise the uncomfortable fact t~at 
our natural resources are severely limited. Many of our 
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industries will have to depend on imported sources of 
energy and raw materials in the foreseeable future. 

. The third assumption on which the 'we are the 
greatest'. theory rests is that our scientists, engineers, 
~conom1~ts, _etc., are the best in the world. This 
mfor~at1on 1s regularly c~nveyed to a gullible public by 
the dally ~ewspapers and 1s usually employed to justify . 
the apI?omtment of persons of dubious abilities to · 
respons1?le posts in the state sector (the N.S.C. not 
necessanJy excluded). 

d Courtesy and the author's instinct for survival 
emand. that be does not expand on this particular 

assumption any further . . However, it is necessary to 
s~ate that the responsibility of making policy should be 
given only to those who have real results to show. It 
~hould ~ot be given to those who have merely held 
responsible' positions in the past and launcbed ·- us on 

unproductive. and· therefore disastrous· p6Hcies or not . 
. launched us on any policy at all. 
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1.· 

WORKSHOP ON THE SCIENTIFIC METHOD AND RESEARCli . METHODOLOGY 
IN SCIENCE EDUC,ATION 

'Fhe Workshop on "The Scientific Metho~ ~!1d 
Research Methodology ' in Science Educatwn M ~~s 

1 held from the 15 to 26 August 1977i at the e tea_ 
Education Unit, University of Sri Lanka, Perademya 
Campus. 

. . · · s · Lanka has Research m science education Ill. _r1 
been a relatively neglected field inSp1te of the. vaSt. 
sums expended on Science Educat!O~ itself. S1_nce its 
formation in June 1976, the Working Committee on 
Science Education Research (a sub-comlll:1ttee of_ ~he 
National Science Council) was successfu:1 m compdmg 
a list oJ priority areas for science e~uca_t1_on re~earch. I 
Applications were invited· from umvers1t1es an Schoo s 
for the award of research grar.ts. · A total oftwen__!)'-five 
research grants were awgirded during the last _)!,ear. 
However a number Qf the researcb_ gra~tees had l.tt_le . 
Practical · ·1th research tn science education . experience w • · · 
m Sri Lank.a Th s it was felt that a trammg course in 

Science Edu~ation u research methodology would be 
most appropriate. 

l O 

· · The organisation of a workshop undet the guidance 
of an experienced research wo:rker was thus undertaken. 
The workshop was scheduled so as to enable the 
gr~ntees a(iequate e.x;perience·with th~ir projects before 
be(ng subjected to the training col,!Ise. · Under the_ 
gui~an~ of Professor R. F. K.empa', Professor of Education, 
Untvers1ty o'f Keele, United Kingdom; the research 
gr~ntees received a basic training on the concept of 
science education and research methocl.ology. A series 
of lectures delivered by Prof. Kempa introduced the 
research workers to the latest trencls in science education 
and research in the United Kingdom_. 

·The. research grantees were trairred in the art 
?f ques!1onriaire . design and evaluation of classroo~ , 
mteract1ofts. The workshop included the ~res~ntatH?D . 
0 ~ papers by the research grantees and their d1scuss1on. 
Fu:ially, the workshop brought together isoiated 
. ~esearch workers and · provided an opportunity for an 
interchange of ideas. 



Technology, a_nd the .Transfer of Technology · 
D. L. 0. Mendis 

Regional Development Division, Ministry of Planning and Economic Affairs. 

The transfer of technology is now a very important 
aspect o(the developmenteffortin any underdeveloped 
country. It is the subject of discussion in various 
United Nations and other forums. It has also been 
studied by the Pugwash Conference on -Science and 
World Affairs, which has brought out a Code of Conduct 
for the International Transfor _ of Technology. 

Technology is transferred from one country to . 
another ~n th~ course of new investment on development 
projects. · This could take the form of private, foreign · 
or local investment, and public investment with or 
without foreign financia! assistance. Foreign assistance 
could take the form of either bi-lateral or multi-lateral 
aid, the former from a foreign government, the latter 
from the World Bank, the Asian Development Bank 
or S?me UN Agency. It ~hould be noted tbat "only 
official Development Ass_1stance should be designated 
as AID. The flow of pnvate capital apd official credits 
undertaken for commercial reasons have no more the 
character of AID when .they flow to developing countries 
than whe? th~y flow between developed countries". 1 
The mult1-~at1onal or trans-national corporation is 
wellknown in the field of p~ivate foreign investment. 

Prom ezrliest historical times, in every civilization 
technologies ~volved empi~ical~¥ ~s a re~ult of man's ' 
interaction with . N:iture, in his 1mmed1ate environment. 
These technologies enabled man t_o meet his essential 
needs. Sciences were develop~d, md~~dantly of 
technology, as a result of ~an ~ enqmry mto J'lature 
in many of these early c1v1hza.~1ons. Both Science a~d 
Technology were "transferred from place to place ~ 
a result of exploration and the mo,.,ement_ of pe?ple, which 
was greatly helped by the discovery a1;1d !nve~t10n of the 
magnetic compass. There was cont10mty m the . . . 
development of sciences like Astronomy and Mathematics, 
down the ages, although tois knowledge w~s genen,lly 
the privilege of the leisured classes and the pnesthood. 

Af~er a general transfer of _knowle?ge from the 
East tci" the West, the Renna1sance_ m E~rope was 
sparked off by a combination of fortuitous ctrcumst~nces. 
Thereafter there was rapid development ?f ?oth Science 
and Technology in Europe, but once again, mdependant 
of each other. The growth of technology was 
stimulated by commerce and trade,. ~nd b)'. earl)'. 
colonial expansion, catalysed by the spmt of p10ne~nng 
and . by the protestant ethic, after the ReforD?a~1on. 
Thereafter the Industrial Revolution was prec1p1tated 
in Europe, starting in England in the 18t~ c~otury. 
The Industrial Revolution.· more or l'ess ·comc1ded . 
wit~ the, emergence oftbe capitalist systero ·of production. 

This resulted in the evolution of the factory system of 
production in industry with a concentration of capital 
in the form of technology, and a division of lab.our. 
This in turn eventually led to the growth of a centralised : · 
large-sc::i.le manufacturing, distribution and marketing, • 
system, which then became synonymous with industrial 
development and modernisation in · industry. Modern 
industry was at first confined to urban centres, whilst 
the small-scale, traditional industry which it replaced, 
from which in a sense it grew, rem!iined in the so-called 
traditional sector. Today, this sector has a1together 
disappeared in the adva?ce~ countri~s, but su~t!lins 
a majority oftl:ie po)m1at1on m deve,opmg countries, 
where incipient modern sectors are also to be found, 
usually as a result of transfer of technology from the 
developed world. 

In the United States, the industrial revolution took 
place in the 19th century, and was characterised by the 
extensive mechanisation of agriculture. As in 
Europe, the application of scientific technique to the 
deliberate development of technology was to come ~a~er 
and the early tran~formation of technology was empmcal. 
T<;>da~, modem agricultural develop~ent is _based. on . . 
sc1ent1fic research. This bas resulted m the mtens1fic:itlon 
?f inputs to achieve increased productivity .and · 
!ncreased outputs. This modern agricultural technology 
~s also being transferred to devek>ping countries, and 
1s. soroetimes imposed on the traditional agricultural 
sector!. of these countries. 

. In the construction sector too, modern tech!lology 
ts transforred t? developing countries. In Sri L<!-nka, 
heavy c~:mstruct10n equipment was first used during the 
restoration of ancient irrigation works, before Wdrld 
War Two and this work of piece-meal restoration gathered 
much mo~entum after the war. The use of heavy 
earthmovmg and other equipment, enables engineers 
to ~am a~y !iver. This has led to a new approach to the 
_des~gn of tmgation and multi-purpose projects. 
Th 1s approach may be described as one based 
on a centralised, large-scale system, which is in marked 
contrast to som_e of the an~ient irrigation works which 
_could be described as bemg based on dispersed 
111terdependant, small-scale systems. ' 

It i~ th~s seen that since the cime of the Industrial 
Revolution _m the West, large-scale centralized systems• 
for production, m~nufac!uring, storage, distribution . 
etc., have be~ome mcreasmgly popular in developed 
\\'.orld countnes. These systems have replaced existin 
dispersed stnall-scale systems almost completely in g 
th0se countries. There is a tende11cy to imitate the 
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large-scale centralised systems of the developed countries 
in the developing...countries and this is promoted by a 
!111~sfer of techno!ogy. It ll?ay be argued, however, that 
it 1s only .an accident of history that efficient small­
scale, de-centralised production and .commerci;I 
sy~tems have seldom eme~ged which could c~mpete 
with th~ large-scale centrahsed systems; although in 
re?en~ t1m_es there appears to be some development in · 
this direction, e.g. ~ome Jarge multi-national corporations 
are known to be d1spers1ng their investments in a large 
number of smaller production factories in various 
parts of the world . . 

. An interesting aspect of this evolution of systems, 
1s a comparison of the eco-systems in which each of 
these man-made systems has evolved. Very broadly, . 
eco-systems in the temperate regions of the earth tend 
to, be large-scale ;ind of limited va:riety and diversity. 
9n the other hand, in the tropical regions espe~ially . 
Ill the humid tropics, eco-systems show a splendid vanety 
and diversity and an intricate basis of inter-dependance. 
For example: there are extensive areas covered by 
deciduous forests and also by coniferous forests in 
the temperate lands;)n each of ~he~e. Jarge-scall? systems 
there are comparatively few 10d1v1dual species of flora 
and fauna. In contrast in the tropical forests there 
are a very- large numbe; of species i~ a smal_I area: 
(This is well known in our country 10 the SmharaJa 
Rain Forest, for example). It would appear therefore 
that the dispersed, interdependant small-scale_ system 
evolved naturally in tqe eco-system of the tropics, w~ereas 
the corresponding eco-system in the temperate r~gions 
bad inevitiibly to gi\le rise µ.ltimately to centralised 
lar~esca)e systems. Therefore, there seems to be a 
hwlt-in contradiction in the transfer of technol_ogy 
from t~e developed world countries to ~h~ developmg 
countries. The cause of this contrad1ct10n h3:s been . 
described in the statement, "Technology is h:'<e gen~tic 
Ilillllterial-it carries with it the code of the society which 
conceived it". Instead of " society", we could read 
"OIJ8-system" in this statement. 

• 
In a developing country like Sri Lanka, these two 

systems, the modem or recent centralised, large-scale, 
on the one hand, and the tr~ditional dispersed, small­
seale system on the other shovld not be considered as 
alternatives. .Rather they s1-ould be used as coll!plementary 
systems that suppo~, i:a~lter than compete with each 
other. The proportions 1n which the two systems should 
be used will depend on the par-ticul~r context, and each 
case should be treated on its own merits. 
In particular, each project should be viewed in terms of 
the factors of production in that sector. 

In any economy, ~nd e~cia!ly in a developing . .. 
economy,empleyment ts ava1Jable 10 3 sectors of production 
which may be called the; I?nn:J.8ry, tt>e secon!iary and _the 
tertiary sectors. In the pnmary sector aqtial product.Jon 
takes place from agricultural and mining activities. 
In the secondary sector, . th~re is a processing 
and ~nufacture of goods, and 10 the tertiary sector 
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there is the commercial-activity associated with the_ . 
handling and distribution of goods ai:id the .prov1S1on 
of services. Io each sector of production, there are also 
three levels of employment called the blue collar level, the 
white collar level and the management_ level. ~e 
relative numbers of people employed m the pnmary, 
secondary and tertiary sectors, and at the three levels of 
skills, is an indication of the stage of developmen_t of the . . 
economy. In a developed country, comparatively few 
people are engaged in primary producti?n· Furthe~more, 
in the primary sector,- because of high productiv~ · · 
capacities of technologies used, there are C?mparat1vely · 
few blue collar workers. In a poor developmg country 

· like Sri Lanka, on the other-hancf, more people are 
employed in . the primary sector, and more _P~ople are. 
employed at the blue collar level when trad1t1011al · 
technologies are used. 

Capital, Labour and Land are generally described 
as the primary factors of production, . wh~r~ . land 
refers to resources . . In engineering plan~mg, 1t 1s u~ual 
to refer to Money Men Materials Mach mes, Methods 
and Manageme~t. We can define · Technology as 
consisting of Materials, Machines, -Methods . and 
Ma~gement, and identify factors ·of production, as 
Capital, Labour and Technology. We may [urth~r 
subdivide technology into two components,tec~olog1cal · 
hardware consisting of · materials and machmes, ~Rd · ' 
technological software consisting of methods or techniques-, 
and management. · 

· . At any stage of development, the~ wiit -be ~ certain · 
mix of c:ipital, labour and technology m :iny g1_ven sector 
of the economy. When development 1s dehberately 
accelerated, the "natural" mix of capital, labour and · · 
technology is deliberately changed, in order to force 
production. It is in this context that the transfer of 
technology should be viewed. 

In the Sri Lanka situation, technology !s. '?ften 
transferred to set up .new productive capabtbties, for 
~xample in the corporation sector. When a_new factory, 
-1s set up in this manner, a number of ~killed person,nel 
(the_ factor Labour) together with a certam a!llount of 
Capital is brought into the country along with the 
technology proper, (both hardware and softwa~e) that 
has to be installed. The intention in such cases JS to . · 
replace that imported labour and capital after . some time 
wi_th local resources. In practice, another-aspect of the 
nux of factors exists. J3efore. the .new factor)'. was set . 
!-IP, there would have been some local productlv~ capacity 
In the traditional sector, however primitive. which 
produced th~ s,me goods or equivalent goo9s, or g<?ods 
of a lower quality to that which the new factory ~{Ill 
prod~ce. It is important to consider_ th~ impact ~f.the 
new investment on the existing industries m the trad1t1onal­
S~ftor. Furthermore if the National Planners are aware 
?f the exist,nce of 's·uch an e14uivaleil.t traditio1_1a~. . · 
industry, it is their bounden duty to examine tbe.capabibtles 
of the traditional industry, and the possibility of · 
upgrading it before bringing in the transferred technology, 



lock. ·stock atid . batrel. This. applies no less to the 
agri~ultural sector as to the industrial .sector. 

: . ·Jin p~actfoe'we· kn~~ that t~is has not been done in 
the industrial sector in. many instances . . The State 
Hardware Corporation was set up with a transfer of 
technology to produc~ some 46 differ~nt prod~cts 
ranging from mammot1es and other agr!c~ltural 1mple~ents 
to tower bolts hinges and other building accessories, 
all of which w~re being manufactured by artisans in 
the traditional sector at the ,time,. inspite of competition 
from -. high quality mass-produced .imports. The 
plywood con;iplex •was set up at Salawa to produce 
various treated · timber products · like tea chests and 
chipboard, without reference to the productive capacities 
of existing saw mills •and carpentry workshdps in the . 
country, and so on. · 

· :.rn the agricultural sector too, , transfer of · 
technology ·is now a regular part of development 
planning ·and various te~hnology packages have come 
in to Sri Lanka,under so-called Aid Programmes. Special 
mention_may be made of the techno!Qgy of the Green 
Revolution which has now been described as a mdximum 
i~put--:-m~ximum_ o~tput tec~nology. In :otner words, 
h1gh-yieldmg _vanet1es (o~ :r1c~, wheat, maize, etc.) were . 
devela~d _which needed high-!nput~ .offi:rtilizer; pesticide, 
etc.1wbiclr mputs are.fre~ly available m developed countries 
but are:sca~ce resources 1n developing countries. What 
the developmg 'Y?rld n<:eds 3:re optimum input optimum 
output technolo~es which will be appropriate to our 
factor endowments. · 

Itis thus ~een that "appropriate technology" in the . 
broadest meanmg of the expr~ssion stands for an optimum 
technology, a technology wJ:11ch makes optimum use 
of available reso.urces. Such a technology in a 
developing coun~ry may often be ·an '_'intt:rmediate 
technology", bemg less complex, capital-m_tensive 

* * 

3:nd large-scale than other existing technofogies, · 
(m developed ~ol.ld, countries) and less Iabour~intensive 
!han some previously used primitive technology. However· 
1t should be noted that an intermediate technology is 
not necessarily an .appropriate technology, itt the 
above defined sense of being an optimum tec~nology, . 
making optimum use of available resources. 

. .. , 
The expression · intermediate technology was 

originally popularised by the late Dr:E. F. Schumacher . 
who set up the Intermediate Technology Development 
Group in London in 1965. The concept of intermediate. 
technology has been given various attributes, including 
roots in the philosophy · of Gandhi and . Ana.Ilda · 
Coomaraswamy, and religious sanction from Buddhism 
(vide chapter on _Buddhis~ Economics in Sc~U?lacber~ 
classic "Sro:all 1s Beautiful"). : Not sul'pnsmgly, some ·: 
intenn'ediate technologies ate now being made to me3sure, 
in developed world countries for developing countries, 
and transferred like any othet technology. · 

Meanwhile · the development effort in dev~loping · 
countries often' flounders on the question of 'cbotC<: of · · 
technology. The image of d~v~loped world . s~~1et1es .; 1 
always looms large before dei:1s1on-makers wh~ choose 
technology" for planning, des1_gn and const~ctlo~ 
of projects in developing countries. ~n su_ch a S1tuat1on. 
choice of intermediate technology 1s difficult and . 
designing an appropriate technology becomes well-nigh 
impossible. It is therefore necessary to ~ounter the 
psychological effect of the develop~d 'Yorld 1mage,_before 
getting down to the task of des1gnmg appropr1a~e 
!echn?logies, and choosing tta,nsferred technologies, 
m Sn Lanka. · ·-~, . 
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· Another important element of science and technology poli .. y is inter­
national co~operation in scientific research, including the transfer of 

· r'?search ff!ldings to ind1;1stry. SJ?eci~lization and co-operation in 
..research, with a clear sharu~g_ of sc1ent1fic lapour at the international 

"level, is · one of the .precond1t1ons f<?r _the dev~lopment of science ard 
technol_ogy at t)le 11:a!1onal le\l_el.. Thrs international co-operation should 

. s~art with the defintt1o'n o~ pr1011ty fields f?r collaboration, the preoara­
. twn of a prowamme of action, ai:id t~e choice of the m )St eff.::ctive modes 
· of co-~per~t10°:: . These latter m1~ht include the e?(change of information 

· and. scientists, Joint reselt_rch P!'QJects,_ ancj. mu~ual ass.~stance in training 
· screntific person~el an1l m 9onsti:uct1on of scientific facilities. 
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Science · in a Developing_ ·Country 
- R. S. Ramakrisltna 

Professor of Chemistry, Colombo Campus, University of Sri Lanka 

(Excerpts from the inaugural address delivered at the annu\11 congregation , University of Cape Coast, Ghana). 

Any discussion of tbe basis of science in a · developing 
country has often been justified bo'tb in terms of science 
as a human :lspiration as well as a base for technology. 
For centuries, science and technology remained and 
developed independent of each other. Technology, 
kno~ as the industrial arts, was largely empirical and 
provided little interest to the intellectual classes and 
it did for a long time remain their monopoly. It was only 
about the middle of the nineteenth century that it was 
realised that science and technology stimulat~d th~ 
growth of each other. Technology is now more science­
based than ever before. Today's science is tomorrow's 
technology. The distinction between the roles of 
~cience and t1:cbnology in our strategy f~r development 
1s of great significance to any developing cou~try. 
Although it would appear that the pri:sent nee? 1s for 
a greater emphasis on technology, 1t 1s essential to _ 
promote and sustain science in all its aspect~. After 
all, to apply science, one must first know It. 

The effects of Science are long range. Ad hoc 
solutions could never be an alternative to planned 
scientific activity. There is a remarkable passage from 
a lecture by Clerk Maxwell over a hundred years ago. 
"For us who know onl'y tJie spirit of our own ~ge? and the 
characteristics of contemporary thought, it 1_s as 
impossible ~o anticipate the ~eneral ton~ ofthe_sc1encf: 
of the fut 11re as it is to predict the part1~ular d1~cover1es 
it will make. Experimental science 1s continually 
revealing to us to new features of natur'.11 processess and 
we are thus compelled to search for radically new forms 
of thought for their description." 

It has often been remarked that it took 50 years for 
Faraday's experiments in_ electromagnetism to reach 
practica:I fruiti•on. Farsighted p~ogr~':llmes are. 
therefore needed to train our own sc1ent_1fic commumty, 
tradition and instirutional base for science. 

Science in developing countries. 

This should be supplemented by a few wor~s 
on what is understood by development. It is very 
appropriate to quote Professor Colin Leys of the 
University of Nairobi from his address ~o the _5th h 
Commonwealth Education Conference m which . e 
states " The very expression 'the developin~ countn~s' 
has come to sound embarrassing because 1t so obvwusly 
rests o_n the linear conception and freq1:1ently refers _to 

1ountnes which are in fact stagnating or even regressmg. 
t be~s the central question which has been_ asked,. namely, 

What 1s development? and the critical questions which 
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follow from it. What an; tqe causes of underdeveioj,m.ent? 
What are tp.e solutions . to be adopted? What Icind of . 
society should development create? How ·valid are 
cui:rent development policies? How far ~ven, can . 
e1Cisting governments claim to be the sole interpreters of 
of what should be done? I add this last question for . 
the sake of candour. We used also to assuine that 
development would bring benefits to everyone. There . · , 
was a tendency to ignore the fa~t that some wo.uld _even 
lose." 

. A fairly reliable indicator of a country's develo.pnient 
1s the_ extent of its scientific and technological activity. 
In t_b1s_ respect . countries in the developing world, 
the third world' as they are politically labeled are . 
characte~st!cally underdeveloped. Th.ere. is Iittl_e ev_idence 
of any mdigeneous science and what bttle has been . 
needed has for the most part been imported:· It is · 
only recently that there has been any real concern for · ·· 
development. · 

. i;-he organisation of science on. a na;Jional sc~le . _. 
Ill Sn Lanka. is very much of recent origin. But m this 
task much has been achieved through the effort.s of 
voluntary science associations. · 
f; A small band of scientists got together in 1~44 to 
onn_d the Ceylon Association of Science. It is_ . 

particularly relevant to note that the intitiative for this . 
venture ca~e from the Ceylon Chemical Society foun<;i¢ 
!1 Year earlier in 1943. The chemists have always peen 
Ill the forefront of scientific activities in Sri Lanka. 
As an A_ssociation,.its objectives have been to promote 
the apphcation of science in two broad ways: (a) by 
Pro~oting scientific research, (b) by dissemio.ation 
of scientific knowledge. In prol!loting science throu~ 
~es_earch, all that the Association was able to achieve 
tn Its formative years was to make ·available a forum for: 
the local scientists to present and discuss their rese_ar.ches 
~hr~ugh the holding of annual sessions. It wa~ soon 
eahsed . that this alone was not adequ.rl:e ~o prf?Vlde . 

all th~t 1s required to create a favourable climate for 
for sci!!n!ific activity. It was also recognized_ t~at_the 
Asso~iat1on should bring into its fold all d1sc1phnes 
of science and encourage in them discussion among 
~~e~s~lves a~ well as among the scientists from other . 

isciphnes. The Association was soon re~11amed as the the C<:Ylon Association for the Advancement of Science 
following perhaps the pattern of the British Associetion f 0r the Advancement of Science and aimed at establisl\ing 
te co~tact between scientists and the people. As the 
a~~ Prtme Minister of India, Jawarharlal Nehru once 
sai at one of the annual sessions of the Indian 



. Science Congress "My interest largely consists in­
trying to.make the Indian people ~nd even the Gover-nment 
of In:dia conscious. of scientific work and the necessity 
of it." Politics cannot be kept out of science nor 
science. out of politics. After alt politics ~oes mat!er 
and no aniount of preaching oil th~ ~lones of sc1~n_ce 
is. going to bear fnut unless our poht!c1a~s a~e COJ?-Sc1ous 
scientifically and begin to show their faith m science by 
giving much . support to its organis~tion. 

Apart from sectional activities of the_ Ceylon 
Association for the Advancement of Science, the 
Association began to achieve its second objective of 
dissemination of scientific knowledge_. The general 
image of scientists that_ they are far f rotn the understanding 
of the common people working in some sort of ivory 
tower needed to be era.sed if this live contact with the 
people had to be established. As science and technology 
affects lives of ordinary rnep and women, it is essential 
for scientists to put across to ·the people what they are 
doing and also to g_et to kftow the thinkipg and viewpoint 
of the people. Tht~ the Association realised as one · 
of its primary functions. . It set up a committee for the 
populatisatio~ of science pl_edged to raise the level of 
science consc1ousnes_s among the entire population. 
On(? _major problem has b_een t? try to bring home to 
the layman the close relationship between science and its 
environment. · 

The Association i~. it~ ~arly years gave much 
emphasis on the ?rgarusation o~ scientific activity as 
a -whole and persistently camp~tgned for the creation 
of. a National ' R;e~earch. Council for overall co-ordination 
of scientific act~vity and to defi~e a National Science 
Policy. s~ccess1_ve govern~ents 10 Sri L_anka were 
urged to . give this matter I!S uq~ent consideration. · 
It took: over 15 years to re~hse ~his long felt need. In the 
ensuring years, a shadow e:omm1ttee referred to as the 
General Research Comm1_ttee_ was formed by the · 
Association to promote scientific re.search by the aV1-ards 
of research grants_ and_ the undertakmg of doc_umer:itation. 
A directory of ~c1en~1fic J?ersonnel and a umon list o~ . 
scientific periodicals m Sn Lanka was p_r<;>d u_ced by. this 
Committee. It also_ und_ert~ok to v1s1t ~ndust~ia.I 
corporations to iden~1fy ~c1ent1fic problems with a view to 
bringing to bear sc1.ent1fic knowhow among the 
members on these proble1!1s. In 1968? the government 
instituted a National Science Coun~II to promote _a?~ 
co-ordinate scientific research and science-based actlv1t1es. 
Shortly . afterw~rds,_ the · g~ernment created_ a separate 
ministry~for sc1ent1fic affairs. Much remams to be 
done but the infrastructure, hopefully, has now been 
firmly established; 

Ha\ing considered, in b_rief, the status of scien~e 
development in Sri Lanka, the n.eed for each developmg 
country to formulate a national science policy appropriate 
to each country is appare_nt. In an;( area of scien.tific 
activity, whether it be agriculture or _mdustry,_ there 
is a need for the development of a science pohcy for 
maximum utilisation of scien~e, to assess indigenq_\1s, 

scientific and research capability within the country, . 
to refine techniques for acquiring and distributing · 
technological information for effective use, and more 
important to lay down scientific priorities for that country. 
In manpower planning, much attention should be. paid 
to the question of a critical mass, because scientists need 
i~terac!ion with others. This generates criticism, 
d1scuss10n and teamwork which is of importance in 
the creation of new science. It should also be one of 
the fe~tures of a National Science Policy to give due 
attention w the study of areas where benefits may be 
derived through more intensive application of Science· 
and Technology. Most developing countries could 
aptly be described as poor rich countries-rich in 
their resources and potentials but their people are poor. 
The focus of attention of any development strategy 
should necessarily be on · · · 

(i) a comprehensive survey of the physical and· · 
human resources, 

(ii) the utilisation of science and technology in 
the exploitation _of.the natural resourc~s o'f ·a 
developing country. 

On the question of autonomy in scientific · 
institutions, the stress has always been on autonomy for 
spending. It is the intellectual autonomy for operational 
freedom to handle scientific problems that should be 
provided. Apart from a National Science Policy, there 
should emerge a n1:1tional resolve of dedication to science. · 
Ours is essentially an agricultural economy. The way 
which we use such assets as land and water require a ' · 
stal;>Ie scientific and agricultural policy. Improve.ct 
agriculture is often the outcome of the work of the 
laboratory scientists where overall co-ordination and · · 
team_work is an essential component. It is necessary to 
provide_ an_ improved atmosphere for research for 
such sc1ent1sts to assist in the solution of problems . · 
related to their own national agricultural P!irn. · · ' 

d In _industry, the limiting factors facing most ·· 
. evdlopmg countries are the lack of cheap power and the · 

(t~a equate knowledge of o_ur resources. In Sri Lanka, . : ' 
nd I. am sure that this 1s true of most developing ·· 

countnes), much of our resources have remained 
untapped or no_t ~xploited with maximum benefit. A 
few exampl~s will illustrate this situation. In the eastern 
coast _o~ Sn ~anka, black beach sands rich in titanium 
c~n~10mg minerals, ilmenite, could virtually be scooped 
o . . Y thousands of t_on~. This is exported to Japan at 
mmimal cost _where 1t 1s re!ined _and beneficiated to 
recover from_ 1t t~e much pnced tltarua and titanium 
Could _not this ennc~ent be accomplished locally? · 
\here is m_uch chemistry and chemical technology in 
t ese. studies. There are a variety of scientific 
technical problems that need to be solved t ch' and • 
end. l have read of s!mila'. problems els~wte~~ve this 
~uc~i 0 ~-~heGconcern m mmeral exploitation in a 
. un ry I e uyana has been to make the ba . 
mdustry more_effi~ient and more productive. Pr ~j1te 
sffih_ as determmat1on of moisture control to imp~v e~ 
e c1ency of the calc_ination process and separatione of e 



clay fr.P~~~e refined bauxite l;eads.to the -more teehnical 
such as .. tbe recovery of bauxite· dust to reduce losses. 
Effective utilisation of waste products is another area 
re~g ~evelop~ent. There is in this bauxite industry 
a growiµg mtere.st m the red mud waste which contains 
as ,such as· l\O % titanium and quite naturally is seen · 
as ·an ~b~ndan,t source of this vaiuaoJ~ metal. The 
use of ·.this red mud in making clay bricks could well 
~e af:1b~her concern o( this industry. This is where 
1d~nt~ymg local matenal for use and applying modern 
sc1ep~ and, technology to bring them to a point where 
they ,ean- b~ used becomes important. 

· 1i.;~nt 1lnd i~-Sri Lanka are vast dep~sits of . . · 
~ 1~fhos~h~•mineral contaning about 35 % P20s. · 
. -• ~ OllllC •~ .tential of this apatite bearing rocks 
18 ye, •to be .realisbd. One major problem associated v..ith 
!~-1~'-the improveiµent of water solubility and 
"'lllK;~Cnt release of P20s to the soil. Much of the 
che~ ry in the:·beneficiation: pro~ess is sti!l ~o qe carried 
out ;,JJ1e expen:ence ·of 1!ganda m ~stabhshmg the 
supe~ ~osphate Industry in Uganda is worthy of . 
em.uI!tion. In a, contribution to the 'Chemistry in Britain' 
Mr. ~ ys~µ "'.ho was a Managing Director of an industrial 
0 rf8l!tltlSal'u;>~ ~ Uganda described the saga of development 
0 t~ 'apatlt1te deposits in the Sukulu Hills in Eastern 
'.(:Jgan& as .a basis .for the introduction of a fertilizer 
~du,try·in·Uganda .. Such enterprises, he reports, had 
mvaiv.ed t~~ e~ucation and training of skilled operatives 
~d 1te:eJJ~ciarrs in Uganda. This deposit first recognized 
ID l9'~9 Ji:ld to wait until the late fifties for economic 
explffi,tation;; · i t is n9w a flourishing industry making 
raq~ lt'r superpbosophate entirely acceptable to the 
anmng ~mmu!).ities of Uganda K.enya and · Tanzania. 

J ' J ' 

. ,in the foo1i"indust/f. much recent interest was shown 
•Tbn tli:1;..use~!cass~vaorsorghum in the manufacture of bread. 

e ,1, £0pifal P.toducts Institute in.- England bas shown th~l tllese·~u-b:e. ID!ixed•' io an almost equ~I ql!antjty · ·. 
w1~11 wheat to-give b-Fcad of excellent quahty. This 
~uld.~ @f 'g11eat ilnporta;q.ce to some developing countrie·s 
in slwing pn~rts 'b'Y using focaUy available materials ar.d 
even -~!1,,-s i,n' ·e~0~t ~o 'fit! the protein gap' since 
br~~:~ .feod!"1n .whi~li protein supplements 

* 

are acceptabie to consumers. Work is_ also reported oil a 
new technique for extract~ng co~onu.f otl and at !he same_· · 
time isolating the protem _which 1s present Ill t_h~ .. 
coconut milk-in the established process for obta1~mg 
oil via copr~, the p~otein_is largely wasted, yet there 1s 
often protem deficiency 1D these areas. 

There are scientific as well as economic advantages 
in developing scientific and . _technolo_gical c~·operatiqn 
on a broader basis'than the nation, particularly ma worl<l 
as small and interdepeilqent :as ours. Problems· of 
developing countries pre~ent c~IIlll?,On features where . 
tbe experience of one developmg country could be .of 
mutual benefit to the other. • The inte!lsifi~ation of 
economic and technologic!ll link51ge among th~ . 
developing countries througj:I both bilate_ral and multi{ateral 
exchange programmes can, to my mtQ.d, be of great 
mutual benefit. · · · 

There a:re one or two other matters which requite 
mention. There is often the psychological ~spects 
of the rather v..idespread feeli';lg prev~il~g iii IIl;ost . 
developing countries that anytbmg fore~gn i_s supen'?r to 
anything local. I believe, that this perv_ades m our science 
ind technology. In industry, . nothmg en.sures the 
suc:ess of ll product better than~a ~orei,gn name tag~ed ; . 
to 1t. lt is necessary for the scientific communt~Y 10 

particular to propagate a new wave 9f conficJ~pc~ Jn our . 
own efforts·and achieve~eiits. · · .:., ~-, 

Science and technology are only~ part .of a' c_qfnple-:t . ·. 
set enforces moulding society. Scien~ific and tec];ulologt~al 
progress do not automatically resultrn _huJjlail pr';)gJess. 
A deeper'1u1oerstanding of the individ1Ial and society . 
is important. It is here that the developn:ient of 
behaviou~al sciences play a useful role. l'he Iite!lt!l· . . ·· 
stresses and ailments caused by highly industr1abs~d . 
societies need to be understooi:l so tqat the developmg_ .· 
world would not fall a prey to tbese dist.U!bin~ ptob1~Dls. 
The scientific community in anr dev_eJ.c;>PJ[l8. co_untry. . . . 
should ta,ke note of the growth o-r·sot1a~ sc1enc¢ ifre!lS 
of socioliogy, anthi;opology, economics and other. 
beha'vioural sciences for the so,ution of.so.me of their 
complex national problems. . 

* * 
One ,0 f the most important elements of science and technology policy 
:~~ tli~ trafning and utilization of scientific research personnel and · 't' 1lh~'c1l~nt relevance of the education system to the requirements 

~ 0ad ., e V~bptnen~ of scien~. "_fhe training of sci~ntists and re~arch_ 
c of,res .~ns be planned taking into account possible changes in the :. ;:~nai!;tru.et1,1re of ~cientific labour, as w~ll as t~e needs for specializ­
accordin:°t/0h the vanoll;S tasks. of develop1!1i science and technology _­
. ortan:ee· is ,t e count~ s pa1 ~•cular co_n_d1t1ons. . A! present much 
imdres to cli.a=o/ded to 1mprovme the ability of sc1ent1sts and re~earch 
ca. bienr · ro~ one fie!d ?f rese~ch to another. A sol~tion _t!o 
thi~ pro · •. m

1
. 8.Y 0e found in 1mprovtng the system of tra1011'lg, re­

trammg, a u.t izmg scientific personnel. 

:., 
.,. ·. ·_.iJ,!" 

, <":. 
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· Popular.isation· of Science 
-J. N. Oleap F ernand{} 

Lecturer in Chemistry, University of Sri Lank~, Colombo Campus, 
General Secretary, Sri Lanka Association for the Adl·ancemenl of Science. 

Science cifn be· considered as _the _biggest social 
force of today because scientific knowledge and 
methods have over the pa'st century changed our manner, 
of living more _than_ any o~her fo~m of human endeavour. 
Much of our uves 1s dommate~ m. one _way o~ o_ther, 
directly or indirectly, ~Y the sc1ent1~c d1scover1~s of 
the present era. Unfortunately, while the rapid . 
advance of science and technology bas ?rouiµit much 
progr · 

98 
to the developed world, the selfsartJ.e science 

and t~chnology has widened the gap between the 
developed and . developmg countries. ' 

It ts necessary, therefore, to_ r~-orie_nt science and 
technology for the solution of basic _human !1eeds of the 
rural po

9
r in the d_eveloping c~untI1es. It 1s necessary to 

create an awareness of appallu~g- problems, such as 
poverty, ill-health and malnutr1t1on amongst the rural 
populatioo. 

However, the greatest tragedy lies ~n the fact t_ha~ 
working scientists and educated people m the develop1~g 
countries are getting alienated from the ~ral surr?undmgs 
and the problems of the country. ~her~ 1s a massive _ . 
com'.m.unicatidJJ: giu, between the sc1ent1~ts and the pubhc. 
This gap is so Wide t1iat some pe~~le v~ew o'ur pr~_sent 
dependence ori science and the domination of our hves 
by scientific discoveries on what seems to them as 
a materialistic and perhaps directionless effo~t. Others 
are possessed with a vague and limited n~t1?n of the 
benefits of science and technology in t~e1r hves. ~o~t 
of such misunderstandings and fears anse du_e ~o a hmt~ed 
understanding of wh~ science 1s and what it is capa e 
of acbieving. _ · · 

. , In this ·paradoxical and somewbatc<?nfticting situatio~, 
it becomes necessary to have an effective programme 

0 

popularisation of science and dissemination of rele".ant . 
science information. Methods used for disse·mmation 
of information have therefore to be geared to national 
problems and be appropriate to local conditions. 

In dealing with unsophisticated illiterate and semi­
literate tilasses, living _under. different conditions in farflung 
areas away from the urban-based information centres, 
one cannot overlook the cardinal fact that such rural 
masses also have some impressive uoderstanding of 
some "Scientific Principles" in their own vocations. 
One cannot underestimate the importance of thfa 
traditional scientific berit~ge as a conditioner for the 
ready acceptance of additional scientific concepts. 

In the developed countries, particula:rly in the West, 
there is little tradition to cban:ge or destroy 1n .~ 

introduction of mo~er:n scienti.(ic concepts. However, 
the gre~ter sense ?f value~ and culture inherent. in the , 
deve!opmg countries, particularly in the Asian region, 
re9wre a different ap1:1roach to the popularisation of 
sc~en~~ progra_mmes rn such countries. The :needs and 
puo~ties are d1ffereg_t and the scientist needs to learn what 
the v1_llager needs most, rather than the scientist teaching · 
the VIiiager what the forme_r thinks the villager needs 
to k~ow. 

It is in the context and general background that 
a U~ESCO-sponsored folll;•week _traini~g course-cum­
semmar workshop was held m Manda, Ph11ippines from 
Februa~y to March t~is year o~ the subject, "Promotion 
of ~ubhc Understandmg of Science, Technology and 
EnVIronment (PUSTE)" 

. The meetin~ at Ma~i!a "."as organised by the 
Science Found~tion ?f Ph1hppu~es, which is the official 
st~te agency set up with the specific objective of popular· · 
sc1en~e amon~ tb_e Filipino :people. The very existen~~ng 
?f this orga01sauon (SFP) md1cates the tremendous 
importance ~ttached ~Y the Pnilippine Government to 
the promohon of science consciousness among the 
pe<;>~le.. The Manila meeting bad as its field study the 
Phil1ppme example of promoting PUSTE under th 
careful and systematic direction of the SFP. e 

. ~e PUSTE programmes of the SFP aim at 
d1ssem1natin,g the_ underlying principles of the basic 
knowledge _ m . sc1ence_-develope~ t_echndlogies to th 
pe?J?le .. With a massn,e financial mput provided b rh 
Pl11hpp1~e Government, the SFP plans and im 1 y e 
research and develop~ent acti-vities geared to th~ ements 
develop~ent of effective and economical tools for the ,-~ 
promotion of PUSTE. There are science pro t" 
offi~rs_ appointed by the ~FP _working in every edu~~~nal 
region 1~ close contact with regional educatio 1 ffi tonal 
The mam target of the activities of the SFP • tnha 

O 
cers. 

f the t 
c . h . is e youth 

o . c~mn ry, ior int em hes the hope of th I d 
The ultimate goal of the SFP is the improv e an · f 
the quality of life of the people. ement o 

The central pivotai tool of the SFP is th S . 
Club 1':{ovement df ~he Philippines. Scienc e cience 
the ~1danc~ ~~d direction df ~cience club eaclu:t,s under 
provide_ the m1t1al spark to budding scientist dv1sers 
sue~ .se:1ence clubs1 a host of science pop 1 \ 1:hrougb 
achv1ues are org3in1sed and among the u an: ation 
be made of out of scbod\ science educ m _mention must 
sci~nce fairs (or exhibitions) science c!t10n labora~ories, 
qu1zes, youth research apprentice~hip ngresses, science 
and the youth science camps. , programs and 
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The SFP has an impressive public information service 
including hand~books, . newsletters., _magazines and . 
science films. Several training programs are organized 
awl. much e]}.:xmragement is given to the conduct of 
acaiemic program~es in universities leading to post~ 
graduate degrees m the promotion of science 
oonsciousp.ess. 

-('t.. science and techn!)logy muse1,1m, which would . . 
proVlde a focal point for activities related to popularisation 
of science is being· set up shortly. · · · ' 

T.h_e par,ticipants <tt the ·Mani-la semimfr-workshop · 
Wo!Te th tB a.':>le -t'o go fairJf deeply into _the question of 
th,;: .p·romotion of PUSTE with direct observation of the 
Ph-ilippi~e example . . TM wo'rkshop brought out as a 
re'>ul t!o~ this stad:)7 ,an- AsiaMrame-work for the promotion 
of PUSTE. This is meant to serve as a model that ' 
could ~erve a useful _sta'rt.ing P.Ointfor the for~ulation 
of nat1onat pro.grammes. Each country obVJously has 
to; m~p ·out it s _own strategy taking into account hational 
pr10mies and.not fo!rgetting existing cultural patterns 
and traditio~. 

The s7mi~ar-~o~kshop whi_le formulating a _series 
ciJf resolutions and recommendations (and ptesentmg 
them through UNESCO to national Governments}did 
reco~ni21e t'hat iti is n0 easy task to convince GovemJ?ents 
.to give motie reoognition, both moral and financial to 
PUSTE programmes. Professional and other organizations 

• I 

' 

such as the Sri Utnka ·Association for the Adva?cement 
of Science and the National Academy <;>f SClf:DCes 
have therefore to play a leading role, botJi 10 ge,tmg 
that official recognition as well_ as gettmg the ~ar¥e 
scientific man-power in our . m•~st to take_ this issue 
seriously and participate *tively m an offective PU STE 

• programme for Sri Lanka. 

The Sri L8'nka Association· for the Advancement .. ·· 
of Science·ha's particularly over the pa~t fiye years 
la.QO:ched a very effective science :populanzatl<;>D. prograipme 
in ·sci 'Lwka. Its ·special statutory. co:111m!_ttee f~r the . 
·popularization of Science . 1ias durmg th•~ peu~d 
conducted a pilot project a~ ~anwt?lla and _is now. 
extending its sphere of act1v1ty to other villages m 
different parts of Sri Lankl;l. ~ve_n l!lore than fi_na_n~~-• .. 
the Association requires manpower from our . SCJen~1f1c. 
comm.~uity to succe_ssfi.dly implement PUSTE programs . 
tn Sri Lanka. It is siucerely hoped that the vas~ mi\n~ . . 
power we have would offer their se~ices so _th.at we 
can . use them to improve the quality of bfe of the . 
people of Sri . Lanka. - · 
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ENV.LR.ONMENT TASK FORCE MISSION TO SRI LANKA 

. -1iri F;nvironment ~~* 'f,or.ce Mission .visited · · .. 
-s,;. Lanka for a period of fonr_~ eeks in September. The visit 
was -sponsored by the_ Umted Nations 
~~r~lop~ en,t ~rQgramme. ' 1~e . pr:imary . 
~!,ID of this proJect was ~o, a~s1~t the Government of Sr\ 
Lanka as quJckly as possibl~ to ta~<e measures to dea1 
with its environmental problems. The Task Force would 
be a •~m:;nted by sl~ort'-term consultants who could 
tende_r a-:Ivi_s<?ry services to and engl;lge iii specific -pro'blem · 
solving a::t1v1t1es on behalf of and in association with 
the government. · 

. . II 

The Task Force consisted.of: · . 
Mr. A . G . Menon· (India), Senior Co-ordinator 

Environmental · Planner~ .. 
Mr. R. C. Stubbs (A;usti:aha), Management/ 
. Administrative Scientist . 

. Mr. J. N. Shane (USA), Envmmme_ntal La:wyer 
Dr. K . F. Jebel (Bangalade<sh), ·EJ,l.:v1ronmental 

Engineer . . d' ) W'ldH ·s . . 
Mr. M . K.. Rattjitsinh (In . ~a , · 1 1 e Pe<;1_ahst. 

Th~ first three lire. permanent ~embers of the Task . 
Force. Dr. Jalal was seconded for tw~ week~ by · . . -
ESCAPE with ·whom he is an Econorn1c Affan's Officer. 
Mr. Ranjitsinh was seconded by UNEP. ,· 

:fhe Ta$k For~e advised. the Government on, the · 
following ::.. · · · · · · 

I, ,, . ~- .t 'II 

·1. Existing and pr~p;st:d legal _ ~r~mewor~ 
2. Organization and administrat10.n of an 

enVirollJllental ptogr~mrne. . , . . . · .. . JI: · 
·3. Pollution of air and wate.r. . . 
4. Monitodng and Control: centraljreg1onal 

laboratories. · · . 
5. Soil erosion due to f<JreSl cleat~ce. · · · 

·6. Int egrated prograiiltJ:l~.s . oil ·P.ublic education, , 
information · and trammg. . · . . .. 1 

7. Human Settlexpents.. : 
1 

. 8. , Study i<?.utJ·. ·: '. · 



The Social Role of the Scientist 

Book Re,view 
A. Rahman: TRlVENI: · ~cience, Democracy and 
· Socialism (In<;han · Institute of Advanced 

Study, Simla). 

Science policy, which rela~es essentially to the . 
role and· integration ·df science and technology in t~e 
social life and develdpmerital processes within a natron? 
bas grown in t~cent times i_nto a ~any-faceted ~tudy ~h1ch 
includes the history of science, 1ts mter-relatrons with 
the social-econo·mic fabric . and the role of scientists · 
themselves in the processes of social change. The 
rapid 'developmen~ of science and technology in the 
developed coun~ries . has pos~d a serious dilemm~. for 
for those countries that remain wedded to the trad1t1onal 
social structures of yesteryear . . W·hat is popularly 
referred to as the Third Industrial Revolution bas 
generated new sou~ces of energy and technologies 
bd.sed upon electr~m•cs and automati9n that give promise 
of a life of creativity and plenty for all, of leisure and 
freedom from drudgery, of a flowering of the real potential 
of the human race. On the other hand, these 
sophisticated d~'lelopments tb~~selves,: ~onstricted .by and 
interacting . with .. tbe P;eva•!mg . social framework, • 
threaten to; re~uc~ m_ank:md to ~ hfe _df poverty amidst 
plenty; . autho_ntariam$m and !,lhenatton, along . with 
the ever-possible daager · of total nu~lea!' annihilation; 

. ' . 

' The thesis advanced ~y R~Jin:i~n : i~ tha.t whiie · 
science and technol~gy are conditioned .by; so_ciety and 
its value system, their de:velop~ent generih:s major social 
cbang~s. value systems and . ideas. . _ _ , . 

·. What should the ·role _of t~e s~ie!ltis~ be in this , . 
situation? Should the sc1ent_1st hm1t hm~se!f to his . 
laboratory an~ to_ the exclusiveness of his m~ercourse ,, 
with fellow se1ent!s~s or should- he con~ern ht~self also 
with the socio-,pohtl~al proces~e.s that? m_th~ _f1na_l 
analysis,.determinehts ,own actw1ty?Sc1ent1sts 1n ~r-i Lanka 
have inv14riably veered tow?rds the first alter'?a_ttve 
looking on in helpless bewilderment at the pohc1es of 
governments that fail to understand the role of science 
and often ignore it in tile formulation of national policies. 
This is a special problem fdr the under-developed 
.. Third World" countries. However, this ,cJiJ!!rr.up_a . bas 
often manifested i,self in the developed ct1utftrle!(as· · · 
well. Tt was exemplified in the immedia~e post-war 
years by the tragedy of Robert Oppenbe1mer, one 
of the pioneers of the atomic bomb at Los ~la!ll~s, . , 
whose crisis of conscience led him eventually to victiyntsa tmn 
by the policy-makers of the Pentagon. The role,, of 
Edward Teller, the so-called "father of the H-bomb , 
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w.ho ·encouraged the murderous attacks on Hiroshima 
and Nagasaki, proves that scientific exclusiveness can 
only lead to scientisfs becoming the pawns of designing 
politicians and to the perversion of the fruits of their 
own br~in-work. .Scientific neutrality is a myth,. an 
illusion in the twentieth century with its iougb and 
~µmble of ch,shiIJ.g class interests, of the exploitation . · 
of the majority of humanity by a handful of rich nations. 
Despite the abstraction and attempted isolation of science 
and technology from socio-political processes, the problems 
of choice in scientific researcb-baween objectives and 
goals of research, o( different technol?gies ~nd scales 
of inve~tment are, m the last analysis, social and 
political. 

1f the objectives and goals towards which science is 
to strive are to become a vehicle for a different type.of 
society, if culture, values and social organisation have. 
to undergo a radical change, if rationality of decisions is · 
to be part of c1;1lture and society, then i~ is_ not p~ssibJe 
to achieve it within the framework df ex1stmg society 
and the goals for sc_ience and te_chn?logy. Both ·have · 
to be changed radically. "Scientific kn<;>wledge JDust 
be made the basis of a nev.: culture, s_oc1~1 organisation 
and po1itica1 decisio1:1-mak11~g .. .. . Scientists must 
transform science into a soc1a1 move.ment of radical · 
transformation." · 

. R,~bnan ana1yses th_e di~botomy in _attitudes . 
· among:scientists from a btstooca1 per~pective-from the 
time of the Carvaks in ancient :India and . the loniail'S · 
of Greece to · the social activi~ts of the. contemporary ·.'. 
perio.~. Most historica1 studies of. science have been 

. unfortutiate1y 1n the abstract, precmdmg ~n understanding 
. of lhe interactions of society, cuitu~e &,nd the pouticaf . 
• ife of a periocf wtth science ~nd technol0gy. ~tis this; • 
lacuna that Rahman see~s to fill t_hro1.1gb the d1s<;errung / 
analysis presented .rn this book. · · 

Both in ancient India and q .reece a sharp struggle 
existed between "those Wh(? .aimed to apply . scientific · 
method to the study of social p1ocesses and the then · ' 
availabie·-scientific knowledge to help in the organisatio 
of society and those who tended to preclude society fn 
the. purview of science." This struggle developed ~om 
India between the Carvaks and the Brahn, • . •n 

h ·1 b . d · anica1 p I osop _1es an m Greece between the Ionian 
lal"et Epi"ci!rean philosophies and the Platonic sc:~il. 

· 'The basic difference between the opposin t 
centred n_)und the question; how to control peop1e.;,~n~s 
Drahll_lan~cal and Platonic schools believed that if · , l'be 
0f,gat1is_atton was to be effective, men must be ma~~cial 
0 ey-i.e. controlled. To do so fear must be cmate.i0 



amongst them-through myths and superstitions and 
. pun_isbment. Sci~nce therefor~ must be isolated from 

society and remam the exclusive preserve of an elitc_. 
In , fa-::t, . bo~b these schdols represented the interests.of 
narrow rulmg class th~t held a monopoly of weafth and 
kn?wledge. They lodked .,~own upon physical Jabour 
which belonged to the p_ravmce o~ the illiterate masses. 
They prcferr~d to da?b1e m abstractions, in postulates 
an~ hypoth~s_1ses denved from pure thought. This . 
attitude, ar1smg from _the nature of the social milieu 
coloured a good deal of Greek science in antiquity. ' 

· The Carvaks and the Ionians, on the other hand 
advocat~d that men, instead of being contro1led c~uld 
be mot1vat~d to do things on their own tbrougb 
unders~andmg of phenomena and the laws of nature. 
For. this purpose they tried to establish so•ci~ties of 
broth~rbood, pre~ching_equality and promoting knowledge. 
lo domg so, their mam attempt was directed towards 
exposi~g the fraudulent practices of the priests,the 
myths mvented and the role of gods in the affairs of 
human bei1,1.gs,. They were, therefore persecuted for 
their opinidns." ' 

. With !hese Ph:ilosophers, _once again, we see social 
.attitudes mfluencmg the scientific approach Unlike 
thooe of the Platonic school, observation ~nd 
e1'perimentation had a pre-eminent place in their work. 
Tb·.is, Pythll'goras experimented with musical notes. 
Empedocles proved the presence of air by thrusting 
a funnel into water. · 

Under the Ionian and late Epicurean influences, 
science was not conceived as a discipline limited to 
the laboratory. It meant an outlook which covered the 
entire· field of natural as well a.s social phenomena. 
There were even at.emp.s to use the rationality ofsceince 
to shape society, in contrast to the Platonic philosophers 
\\Ibo sought to isolate it from the masses in order to 
safeguard the privileged position of the social elite. 

Today's scientific tradition once ag?in seeks to limit 
observational and experimental techniques mainly to the 
ldi&oratory. Rahman advances an . interesting 
hypothesis to ex.plain this: "The storm created 
by COJ?Crnican theory and the punishment meted out 
to Gahleo for adv?catjng it, had created a major social 
problem for the sc1eg.t1sts as to how to avoid the social 
co~C?quent:es of ~heories which came in conflict with 
reh8Jous and social philosophies and outlook. The 

probiem wa~ solved or rather an escape route was found, 
by Descartes, as the ~ews of Galileo's J?unishment came in, 
by dividing the world into the maten<¥, wb!!re the laws 
of science operate and the moral w.ner~ the edicts_ of the 
church prevail. Contemporary science h~vi~g 
inherited this legacy continues· to _operate w1thm the 
framework of this decision, despite the effort of many 
from Bacon to our own period." 

The scientific community in "Third World" 
countries such as Sri Lanka, having artificially absorbed 
the scientific and cultural.traditions of the West, follows 
the same road, perpetuating · and_ reproducing the 
dichotomy o'f science in the capitahst world. 

However, much as they .would like to sojourn in 
their ivory towers, scientists today are repea~edly 
brought up against the social conseq~ences oft:he1r work . 
-for example, the impact df aut_omatton on the employ~~nt 

· problem, the rape o'f our environmen! or, ~~rse stlll, 
the perversion of science by i;nodem 1mper18:hsm to 
prepare the destruction of the _h_uman race 1ts~lf. . · 
Rahman's book deals with the critical role ~hat scientists 
must play if science is to be an age~cy C?f social progrt:ss 
and not of destruction. Should sc1en!1sts also be social 
revolutionaries in the ancient tradition of the Car-yaks 
and Ionians? Or, atleast, should they not acqua!nt 
themselves with the socio-political problems of their 
countries and apply their scientific methodology to effect 
the necessary changes in the fundamentals · 
of the social order? 

Rahman's book is a valuable contribution to 
the ever-growing vdlume of liter_ature • on science 
policy studies. As Chief of Plannmg and Head of the 
Centre for the Study of Science, Technology and 
Development at the CSlR in I!3dia, Vi~e-Presf~ent of. 
the lntemational Councll for Science Pohcy Studies and 
a person recognjsed inte~atio'nally ~or _his w_ork 
in the field of Science Polley, Rahman s views on · 
science and its inter-relations with society will be of 
particular value l:lnd int~r~s~ to ~c~entists of the "Third 
World'. One word of-critic1sm: 1t 1s regrettable that a · 
Jarge number of printi~g errors~r?pping participles, 
etc.-should have crep~ mto thts ed1!10n. One o_nly 
hopes that more car_e wlll be taken_ \.,Ith f.utur~ editions 
to eliminate technical shor4!ommgs of this nature. · 
However, this can?<>t ~etrac~ from _the value of the book 
and the provocative ideas 1t advances. · · 
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0 ~ments a~d v1ewpo1nts will be received with the gr~test ihte.res,t. A~ the P~~l~c~l!on ls D)ailiJy 
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