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1.0 INTRODUCTION 

Background 

Underdevelopment"of science and technology in Third World^ 

countries has been attributed to a number of causes. Among 

these are scarcity of financial resources, deficiencies in 

the state planning organizations and the planning methodolo­

gy, an inadequately trained manpower pool and a dependency 

syndrome. The development of science and technology (S & T) 
i 

in Third World countries, being an induced development, 
planning and co-ordinating of science and technology activities 
become important. 
The need for ;proper mechanisms to plan and co-ordinate science 

and technology activities has been advocated forcefully in 
2) 

the post-independence era by Sri Lankan scientists „ Although 

attempts have been made to induce S & T planning processes 

in the country, these have either failed or turned ineffective 

owing to a variety of reasons. Among these have been the 

lack of appreciation of S & T at the highest political levels, 

a failure to .realise the vital nature of S & T inputs in 

socio-economiic development; the lack of human and financial 

resources, inefficiency of existing S & T infra-structures and 

under-utilization and misdirection of S & T resources. 

1) A considerable literature exists that describe the situation 
in developing countries with respect to S & T development and 
highlights various causes. See Herrera (1982) and Goonatilake 
(1984) for an overview of this subject,, 
Several studies have been conducted into the use of S & T 
indicators and statistics in (1) the evaluation of research 
programmes in institutions. (Irvine & Martin,1980 and Smith and 
Karlesky, 1978), (b) the direction and growth of scientific fields 
(Bud.et al. 1979), and (c) in the evaluation of national research 
programmes (MITRE Corporation, 1980), Johnson and Liyanage (1984) 
These studies by and large have pointed out some of the 
difficulties in developing suitable indicators to describe a 
nation's S & T system and the advantages and limitations of 
such indicators in assessing a national R & D system and in 
formulating S & T policies. 

2) Sri Lanka Association for the Advancement of Science was the 
prime mover in initiating science planning activities and was 
responsible for the creation of the National Science Council 
of Sri Lanka. 



Further, there has been no reliable S & T data base to guide 

decision makers to launch S & T programmes and periodically 

assess the progress of these. 

In Sri Lanka, a systematic and sustained effort to collect 

S & T statistics has not.yet been made, and large gaps still 

exist in the S & T information on Sri Lanka. The aim of this 

study is to provide some of this basic data, namely to quantify 

the volume, structure and direction of S & T resources in Sri 

Lanka. 

* T activities 

In the past decade or so several governmental and non-governmental 

institutions, such as the National Science Council of Sri 

Lanka, !Sri Lanka Institute for Development Administration,Manpower-

Planning Division of the Ministry of Plan Implementation, the 

CISIR, ;and the SLAAS have been involved at different periodb in 

S & T resources studies. These organizations, however, were 

not directly involved in S & T resources studies on a regular basis* 

The Sri; Lanka Association for the Advancement of Science (formally 

CAAS) has on several occasions stressed the need to maintaia reliabl 

statistics, and in fact conducted the first survey on S & T 

manpower (Pattiarachi, 1972). This survey, was largely confined 

Co members of the SLAAS made an effort to include all officers in 

important scientific and technical institutions. However, only 

•60% of .the scientists in public sector institutions were covered 

by this survey. 

The first comprehensive and systematic survey of scientific and 

technical manpower was carried out by the National Science Council 

of Sri Lanka for the period 1972/73. The survey strictly adhered 

to the ^concepts and methodology suggested by UNESCO. The institu­

tions W e r e surveyed using three questionnaires. The first 

questionnaire addressed to the Secretaries of Ministries, yielded 

a response .rate of.100%„ The second questionnaire addressed to the 

Heads of Departments and requesting a list of names of scientists 
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and e n g i n e e r s employed by t h e i n s t i t u t i o n had a r e s p o n s e 

r a t e of 80:%. The l a s t q u e s t i o n n a i r e a d d r e s s e d t o each 

i n d i v i d u a l , s c i e n t i s t had o n l y a r a t e of r e t u r n of 35%. A 

major outcome of t h i s s u r v e y was t he p r e p a r a t i o n of a 

D i r e c t o r y of S & T p e r s o n n e l in S r i Lanka, The r e s u l t s 

of t h i s s u r v e y r e v e a l e d , t h a t t h e t o t a l number of s c i e n t i s t s 

and e n g i n e e r s d u r i n g 1972/73 p e r i o d was 3430. 

The NSC u n d e r t o o k i t s second n a t i o n a l s u r v e y of S & T 

manpower f o r t h e p e r i o d 1977/78, . A s p e c i a l f e a t u r e of t h i s 

s u r v e y was- t h e u s e of a s t r u c t u r e d q u e s t i o n n a i r e fo r which 

d e t a i l e d r e p l i e s were s o u g h t d i r e c t l y from i n d i v i d u a l s , Under 

no rma l c i r c u m s t a n c e s such an e l a b o r a t e s u r v e y of t h e e n t i r e 

" S c i e n t i f i c Community", would be a l ong drawn ou t e x e r c i s e . 

I n f a c t in . t h e NSC. s t u d y , even a f t e r 1-2 months of s u s t a i n e d 

a c t i v i t y , i n v o l v i n g . i n t e n s i v e p e r s u a s i o n , p e r s o n a l i n t e r v i e w s , 

r a d i o and news media p u b l i c i t y , t h e f i n a l r e s p o n s e r a t e d id 

n o t exceed : 60 p e r c e n t t 

The s u r v e y : r e v e a l e d t h a t t h e number of s c i e n t i s t s and 

e n g i n e e r s t h e n engaged i n S & T a c t i v i t i e s was 4567 ( L i y a n a g e , 

S. and d e S i l v a , M . A . T . , 1 9 7 9 ) . 

I n a r e c e n t e f f o r t t o a s s e s s S & T manpower i n S r i Lanka , t h e 

I n s t i t u t e f o r Development A d m i n i s t r a t i o n c a r r i e d o u t a 

s u r v e y t o p r e p a r e a d i r e c t o r y of H i g h - l e v e l S & T manpower 

i n t h e c o u n t r y f o r t h e 1983/84 p e r i o d . A p r e p a r a t i o n of a 

d i r e c t o r y i s now unde rway . 

The f i r s t a t t e m p t t o s u r v e y r e s e a r c h and deve lopment (R & D) 

e x p e n d i t u r e was u n d e r t a k e n by t h e CISIR i n 1970 (Cooray 1970) 

f o r t h e . p e r i o d 1955-1966 . T h i s s u r v e y , howeve r , c o v e r e d 

o n l y p u b l i c s e c t o r i n s t i t u t i o n s and t h e i n f o r m a t i o n o b t a i n e d 

was b a s e d on a c t u a l e x p e n d i t u r e r e c o r d e d unde r R & D e x p e n ­

d i t u r e i n Government E s t i m a t e s . T h i s p r o c e d u r e was found t o 

be i n a d e q u a t e a s b u d g e t a r y i t e m s l i s t e d a s " r e s e a r c h " were 

n o t n e c e s s a r i l y meant f o r r e s e a r c h a s d e f i n e d i n t h e s u r v e y . 



The amount of R & 0 expenditure was estimated by this survey 
to be in the region of 0.3% of GNP during the early 1960's, 

The National Science Council also carried out Ln 1975 
study of R & D expenditure. This study found that R & I) 
expenditure in 1975 was Rs,45J million (0.21% of GDP)(Liyanage, 
6t al. 1977). These studies have paved the way to developing 
the beginnings of a S & T data base for Sri Lanka.. 

™!H_££!_^£!ln2£2l2Ev. °f the Study_ 

The present study was initiated by the National Science 
Policy Co-ordinating Committee of the Ministry of Plan 
Implementation as a supplementary exercise in their efforts 
to formulate a unified science policy for Sri Lanka. The 
main objectives of the study were to review the current state 
of science and technology in the country and to examine the 
problems affecting the utilization of manpower and financial • 
resources devoted to research-and development. The study 
although wide in scope had to be completed in a short period, 
to meet the time constraints of the plan. 

The present study attempts to elicit manpower data for the 
year 1984 and R & D expenditure data for the 1983 calendar 
yeiar. It covers R & D activities in the natural sciences, 
engineering and technology, agricultural sciences, medical, 
social science and humanities. A total of 503 private and 
public. s:ector institutions were surveyed. 

The study aims at providing a basic data base for science 
policy studies. It intends to give a very broad picture of 
the national science and technological efforts and identify 
some constraints in conducting R & D in the country. Tnis 
study, concentrates primarily on inputs to R & D activities. 
The definitions and methodology used conformed broadly to 
UNESCO guidelines and concepts on the measurement of S S 1 
activities (UNESCO, 1977). 



The survey was conducted through a circular letter issued 
by the Ministry of Plan Implementation, giving background 
information to the survey and operational instructions on 
the manner in which three questionnaires were to be filled 
by each institution. The three questionnaires referred to 
as A, B and C sought to draw out three types of information. 

Form 'A' sought individual information on scientists, engi­
neers, medical, personnel, social scientists and technicians. 
This form , was to be completed by the Personnel ^Manager of 
the institute surveyed. The second questionnaire (form B) 
was directed to the Finance Manager of the institution, and 
called fort information on the financial resources allocated 
for research and/or other scientific activities. The third 
questionnaire (form C) was to be completed by the head of the 
institution and it sought to elicit information pertaining 
to policy directions, research orientation, problems and 
constraints t.o research, and the head's personal viewpoints 
on future directions. 

The study attempts to cover (a) private sector manufacturing 
institutions (b) those-private companies likely to employ 
scientists, engineers, and (c) all public sector institutions< 
It should however, be noted that the medical service sector 
and the secondary school science education sector have not 
been covered in this survey. 

The despatch of questionnaires was followed up later by 
personal visits to the institutions concerned by field 
investigators to assist the officers nominated by each 
institution to compile the necessary information. In many 
of the major state departments and institutions, however, 
this followrup Work itself was quite difficult. 

For instance, the Department of Agriculture which has its 
head .office in Peradeniya, has seven major technical divi­
sions including'the Royal Botanical Gardens. Agricultural 



Research is carried out on a regional basis and serves 

8 major agro-ecological divisions There are therefore 

eight Regional Research Centres, which together with 4 

special research centres and 12 satellite experimental 

stations, form the arable crop research network in Sri 

Lanka, Its extension services are even more diverse. 

Thus with a total staff strength of about 17,000 distri­

buted throughout the country, of which about 6,400 make 

up the technical grades, it was difficult to expect statis­

tical information at short notice. 

It is however, encouraging to note that in the public sector 

as a whole 70 percent of the institutions provided the 

necessary information within eight weeks of commencement 

of the study, This number effectively accounted for more 

than 90 percent of the S & T efforts in the public sector 

of the country, since a reconnaissance study has indicated 

that the institutions which failed to respond represented 

only a small segment of the national S & T effort (less than 

250 scientists and engineers). 

On.the other hand, the response from the private sector was 

very poor, mainly because a great majority of these insti­

tutions do. not engage in R & D, It is also significant 

to note that while all the state sector commercial banks 

and the only privately owned Sri Lankan bank provided all 

information without any hesitation, the foreign owned comer-

cial banks, without exception, failed to respond. 

The storage and analysis of data collected from this survey 

was processed using the computer facilities of the Depart­

ment of Census and Statistics All items of information 

requested in the questionnaires were coded and fed into the 

computer for statistical analysis. 

Scientific and Technical Manpower 

The. Questionnaire 'A' called for a listing of scientists, 



engineers, medical personnel, social scientists and 

technicians as defined in Annex I. It sought informa­

tion on age, sex, academic and professional qualifica­

tions, subject speciality and whether or not engaged in 

research and development activities, Since the study 

was largely in respect of inputs to S & T activities, 

biographical and bibliometric information relavant to out­

put studies were excluded. Again, since the respondents 

to this questionnaire were either the personnel manager 

or the administrative manger of the institution, the infor­

mation provided in respect of subject speciality was in some 

cases based on broad subject areas in which the person 

had his first degree or higher degree„ This information we 

believe was adequate and meets the requirements of this study. 

5i*£iIl^iLu£i_°2_5!!S£2E£!l_§Il^_2^i!l0Ement 

The Questionnaire 'B' called for information on the intra­

mural and extra-mural expenditure on R & D. Since the 

required Information had to be provided by the accountant 

or finance manager of the institution, a simple apportioning 

of funds in respect of capital (equipment, instruments,etc.) 

and recurrent (wages, travel, etc.) expenditure were requested. 

In many of the larger organizations handling heterogenous 
and complex activities, (e.g. Highways Department, Mahawel'i 
Authority, etc.) the survey officials assisted the respec­
tive contact persons of the institutions to compile the 
necessary.information. As had been anticipated, the major 
problems for many institutions was the difficulty in 
differentiating research and experimental development 
activities from service activities. Some service activi­
ties could sometimes lead to research activities, which are 
not recognized by the institution concerned as R & D„ Here 
again the survey officials were in some instance able to 
assist respondents. 



Employees in the Higher Education Sector, whose main func­

tion is teaching are also expected to devote time to research. 

This time component had to be quantified for purposes of 

estimating the expenditure on R & D. This was done by 

requesting the relevant higher education institutions to 

specify the percentage of time their S & T personnel devoted 

for the different activities such as teaching, research and 

others. This apportioning of time was also recommended to 

those other institutions that carried out research activi­

ties along with other functions. 

5°D:£H.ESi2L§_£°_§£i£D£ific Research 

The Questionnaire 'C' sought answers .for 13 structured 

questions relating to managerial problems and constraints 

to scientific research. Many of the problems are very 

well known, yet each such problem is the result of different 

causes that affect each institution in diverse ways. Thus 

the purpose of this questionnaire was to help identify 

those heterogenous and diverse issues which affect the 

performance of research. 

Coverage and resp_or.se rate 

A variety of scientific and technical ( S & T)institutions 

were covered in this study, in addition an attempt was 

also made to include also all those non-S & T institutions 

in the state sector. 

Scientists and engineers in all public sector institutions 
were thus covered extensively. The chief investigators 
also interviewed a cross section of research scientists 
and engineers. It should be noted that no attempt was made 
to include medical officers in Health Services and secondary 
school teachers in this survey, because of time constraints. 

A list of institutions to be surveyed was compiled after 
consulting several sources such as directories and instu-
tjonal lists as well as the previous NSC (1977) survey list 

! Table 1 gives the extent of coverage. 

http://resp_or.se


Table___ 

Response to questionnaire by 
General Status of Institutions 

Status of Total Replies Response 
Institution Issued (percent2 

Government 280 264 94% 

•Private 21 1 93 44% 

Private Non­

profit 12 10 83% 

Total 503 • 367 73% 

The response rate of public sector institutions conduc­

ting S & T was over 94%. The survey thus covered almost 

all S & T institutions in the state sector and those who 

did not respond in state sector were found on closer 

examination to be in non-S & T institutions. Private 

sector response to the study was poor, presumably because 

of their relative lack of interest in R & D. However, 

most of the major enterprises conducting R & D activities 

were among those who responded in the private sector. 
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2.0 SUMMARY_OF_HIGHLIGHTS 

* The total economically active *£jd&ftt-i5-&6 engaged in 

S & T activities reported in the study was_J2a-f f%^f-

Natural scientists comprised of 34^?of the total,engi-

neers and technologists were 43£, medical scientists 

2.̂ *% and social scientists " ? a . 

* Economically active natural scientists and engineers 

amount to 5557 in 1984 compared with 4567 personnel in 

1978, This correspond to an average annual increase of 

2,̂ 5 percent (J^l person per year). This is compared with 

the annual average output of 645 scientists and engineers 

from the universities from 1977 to 1982 

* The public sector continues to provide the major S & T 

service in the country by employing 92% of the economi­

cally active scientists and engineers and being as well 

responsible for 33% of the R & D expenditure, 

* The number of scientists ,and engineers engaged in R & D 

activities amounts to ,33% of the economically active 
. . . lb i 

scientists and engineers and only Jj&% of t-4aem=tte« engi­
neers and technologistsl w t x ' V M ' d k" & y . 

* Women comprise only J£% of scientists and engineers. 

* At constant 1S70 prices (based on/GDP deflator), the 

total direct R & D expenditure increased only marginally 
HC fcU 

from Rs..iSs million in 1975 to R s ^ f r r * million in 1983 
As a percentage of GDP, R & D expenditure had declined 
from 0.2% in 1975 to 0*44 Z in 1983. 

Per capita R & D expenditure in 4£B& was around US$ -0--4tT~ 
down 7—e-frs from the 1975 4*giirp 

oE national R & D expenditure was spent on agricul­

tural sciences 



Full-time equivalent R & D scientists and engineers 

per mil lion, population was^7-9*in 1984, the average 

for developing countries being 125 in 1980. 

Basic research constitute only 8% of the Gross Expen­

diture on R & D and the research expenditure was heavily 

weighted for Applied Research. 

In some state sector employment total emoluments are 

nearly twice that obtained by scientists in equivalent 

positions, 
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3 . 0 y£!}E2^!:I_Bl£2yi££i_^Y§il2kI§_^2£_§_§_l_ A^civi.ties i n S r i L a n k a 

d;uring_J_98A 

The r e s u l t s i n t h i s s e c t i o n c o v e r d a t a on -

( a ) T o t a l m a n p o w e r a v a i l a b l e , f o r S & T a c t i v i t i e s i n 

a l l c a t e g o r i e s of p e r s o n s S e c t i o n 3 . 1 

( b ) T o t a l e c o n o m i c a l l y a c t i v e n a t u r a l s c i e n t i s t s and 

e n g i n e e r s o n l y S e c t i o n 3 . 2 

( c ) N a t u r a l s c i e n t i s t s and e n g i n e e r s e n g a g e d i n R & I) 

S e c t i o n 3 . 3 

( d ) S o c i a l s c i e n t i s t s , m e d i c a l p e r s o n n e l and t h e s u p p o r ­

t i v e t e c h n i c i a n s . S e c t i o n 3 , 4 

I t s h o u l d be n o t e d t h a t t h e t e r m ' s c i e n t i s t ' e n c o m p a s s :i I 1 

p e r s o n n e l i n c l u d i n g s o c i a l s c i e n t i s t s a n d m e d i c a l p e r s o n n e l 

who a r e e n g a g e d i n S & T a c t i v i t i e s a s d e f i n e d by UNESCO 

( S e e Annex 1) H o w e v e r , t h e t e r m ' s c i e n t i s t ' i n e v e r y d a y 

p a r l a n c e i s u s e d t o d e s c r i b e t h o s e who a r e e n g a g e d i n " n a t u r a l " 

s c i e n c e s . T h e r e f o r e , t o a v o i d c o n f u s i o n , w e h a v e f i v e c a t e ­

g o r i e s o f p e r s o n n e l i n t h e s u r v e y , n a m e l y s c i e n t i s t s ( e n g a g e d 

i n " n a t u r a l " s c i e n c e s ) , m e d i c a l p e r s o n n e l , ( m e d i c a l d o c t o r s ) 

s o c i a l s c i e n t i s t s , e n g i n e e r s a n d a r c h i t e c t s The c l a s s i f i ­

c a t i o n i s a d o p t e d p u r e l y o n t h e b a s i s o f t h e i r a c a d e m i c and 

p r o f e s s i o n a l q u a l i f i c a t i o n s . 

* 1 Manpower A v a i l a b l e i n a l l _ S c i e n t i f i c and T e c h n i c a l C a t e g o r i e s 

The a v a i l a b i l i t y of t o t a l e c o n o m i c a l l y a c t i v e s c i e n t i s t s a n d 

t h e n u m b e r e n g a g e d i n r e s e a r c h i s g i v e n i n T a b l e J 0 . T o t a l 

s c i e n t i f i c a n d t e c h n i c a l m a n p o w e r e x c l u d e s s e c o n d a r y s c h o o l 

t e a c h e r s a n d m e d i c a l o f f i c e r s i n h e a l t h s e r v i c e s i d e n t i f i e d 

was 9837 S c i e n t i s t s c o m p r i s e d o f 25% of t h i s t o t a l , and 

e n g i n e e r s a n d a r c h i t e c t s a m o u n t e d t o 32%, M e d i c a l p e r s o n m - l 

c o n t r i b u t e d 3% and s o c i a l s c i e n t i s t s c o n t r i b u t e d 13%, t in-
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remaining 27% was technicians More than 60% of the 

scientific technical manpower was under 30 years of 

age and 2951 were engaged in R & D activities which 

represent 30% of the total scientific and technical 

potential. 

TableJLO 

Sri Lanka 

Al l_Actiyiti.es 

Scientists Engineers Medical Soc_Sci. Techni_ Archi. 

Male 2-9-25 82% 2-894 94% -2-2i $6% 965 fSZ 22*9 -8*% 

Female "457 18% 1-81 •&% +15 "34% 324 -257. 687 «% -1-5 382 > 

<a g * v * jj?7 t'ttf-rx o&jj' 
2-482 3-36 r239 £6-1-6 3 9 V \ j i 

Engaged_in_R___D 

Male %"2 *3% 22A. 91% +36 67% «V8T -80% 4-44 76% £ -507. ' 

•540 -2*% 21 9% -66' 33% -Wr *©•% 144 24% 2 &Q2->? Fema Le 

. a7? p7/ ^55 
_-3_2 _ 2 _ £ 2-02 -6i-_ _88 J?. 

Al^l_S_&_T_Activities All R & D Activities 

Male U^j $&€ V»\ 2-254^ -ZSg T. 1 

Female _____ 1£& / j ^ _ _ _ _ _ 24-% 

295 -17. . / f 

Note:- Excludes Secondary School Teachers and Medical Officers 
in the medical services. According to Ministry of 
Education Graduate Science Teachers amounts to 2242 and 
Ministry of Health statistics reveals medical doctors 
amounts to 1667 

http://l_Actiyiti.es


J. I ^ H Q ^ i t i i l X - ' ^ L i l i i i - ^ i l L ^ I i ^ * ^ L ! t ^ ' ; s _ i n ! i jingineers^ 1984 

T a b l e 3 0 c o v e r e d a l l d i s c i p l i n e s T a k i n g now o n l y two c a t e -

j go r l e s we n o t e t h a t e c o n o m i c a l l y a c t i v e n a t u r a l s c i e n t i s t s 
! i 

a n d e n g i n e e r s i n t h e c o u n t r y c o m p r i s e a v e r y s m a l l p e r c e n t a g e 
3) 

(o 13%) of t h e t o t a l e m p l o y e d p o p u l a t i o n i n S r i Lanka . 

F u r t h e r , t h e y r e p r e s e n t o n l y 2% of t h e p r o f e s s i o n a l , t e c h n i c a l 

and r e l a t e d w o r k e r s 

ft T a b l e 3 . 1 s h o w s t h a t t h e n a t i o n a l s c i e n t i f i c and t e c h n i c a l 

manpower i s h e a v i l y w e i g h t e d i n f a v o u r o f s t a t e s e c t o r i n s t i ­

t u t i o n s . 

m 
T a b l e 3 . 1 

T o t a l N u m b e r _ o f _ E c o n o m i c a l l y _ A c t i v e _ N a t u r a l S c i e n t i s t s 

S e c t o r S t a t e S e c t o r % P r i v a t e S e c t o r % T o t a l 7 

0 

C a t e g o r y 
3 3 ? V 

S c i e n t i s t s - M a l e +#91 134 2-025. 82 

F e m a l e 4 * 9 8 18 

S u b - t o t a l -£34-0 142 £ 100 

3/ 79 367 ? i 
E n g i n e e r s - M a l e 2-5-88 •36-6 <W E n g i n e e r s - M a l e 

•7 
F e m a l e +-76 5 +81 

£7-64 90 • ~ W 10 "SS? 100 

T o t a l S c i e n t i s t s 

and E n g i n e e r s 5-T04 92 4-53 8 •55*7 100 

'• • \ 3) Based on l a t e s t a v a i l a b l e c e n s u s 1981 - - D e p t of Ceribiis and 

" S t a t i s t i c s , S t a t i s t i c a l Y e a r Book 

• - **A -



A large percentage (5-9%) of natural scientists and engineers 

were spread among those institutions conducting general 

services The institution in the productive & higher sectors 

were responsible for the employment of 28% and 1.3% respectively. _ 

Table 3,2 presents the distribution of engineers and scientists 
according to sector of performances 

Table_3_2 

Distribution_of Natural Scientists and Engineers 
A££°_dinj___o__ec_or_of_PerforTnances 

Category Scientists Engineers 
Sector Male Female Total % Male Female Total % 

General service /ifeX 6fc Jo3& If I -> 
sector \4&k- -2-7-+ 1-305- 5* 1-860- Her m f r -6-5 

Productive #2. 73/ j £ /jy? SI /#S-S ? g 
sector 6+4 1? « 1 -26 -8-92 -2-9 '9f-1 3d 

Higher Ed.uca- 4/0 *&f ±7/ /J h 
tion sector iii_________2+ _42 16 _58 _-7 

Total -2025- 4*r> £4#? £8-94, +0-1 60*5 100 
__,_T____2?2- __>A4 2__?_JI*2_* 

Most of th.e scientists and engineers in the survey were employed 
on a full-time basis. Only 6 out of 2479 scientists were 
employed on part-time basis and 21 of the 3070 engineers were 
employed on a part-t;ime basis, There were 17 foreign consultants 
among the scientists and 52 foreign consultants among the 
engineers. A significant number (208 scientists and 95 engineers) 
were on leave abroad from the institutes being on long term 
specialized training, 

According to 3ge distribution, 43% of the scientists - the 
largest segment - were between 30-39 years old and were senior 
scientists available in the institutes were low (Table 3 3) 



Tal i l r 1. ') 

i 

i 

l ) j _ s U ' i . l u i l i_uii «i] St i^'j^i^Lii • l , K ' • ̂ >• 11*«-1 

Ar i n i il i ii) 1, i n A)',!- i l . i l i 1 ) ' , ! ' ! i i 1 : . 

C a t e g o r y o f P e r s o n n e l 

A g e _ G r o u g 

Up t o 2 9 

3 0 - 3 9 

4 0 - 4 9 

5 0 - 5 9 

6 0 & o v e r 

Age n o t 
s p e c i f i e d 

S c i e n t i s t s 

•5-6-9 

jS 73 

-93 

23 

4 3 

20 

9 

1 

E n g i n e e r s 

-otn 

2-8S 
4 * 

25 
«,& 
39 
/ / 
2tf 

4_ 

100 W 100 

4 - 3 ^ - II; • . '4 

2 2 7 3 -J."2.X 41 

U 0 6 1 - , " 20 

§ 4 5 - •* M 9 

*2- '7 ' ) 1 

•tfr-.-S—A-

5557 100 

N o t e : - Age n o t s p e c i f i e d 

The d i s t r i b u t i o n of a l l s c i e n t i s t s a c c o r d i n g t o t h e i r f i e l d 

of s p e c i a l i z a t i o n s h o w s a h i g h c o n c e n t r a t i o n i n a g r i c u l l u r a J 

s c i e n c e s 46%, ( T a b l e 3 . 4 ) f o l l o w e d by n a t u r a l s c i e n c e s (37%) 

ind e n g i n e e r i n g a n d t e c h n o l o g y (12%) 

y / T a b l e _ 3 „ 4 

u i ^ t r i b u t i o n _ o f N a t u r a l _ S c i e n t i s t s _ a n d _ E n g i n e e r s 

A c c o r d i n g t o _ F i e l d _ o f S c i e n c e 

Ca tegory__of _ P e r s o n n e 1 

F i e l d o f S c i e n c e S c i e n t i s t s EQgi_iij^ers 

M a l e F e m a l e T o t a l 7 M a l e j»* Fonia I e ^ Tul .i 1 2 

" 7 7 / 
N a t u r a l S c i e n c e s 6-7-9-

Agr i S c i e n c e s 

l ingi & T e c h n o . 

M e d i c a l S c i e n c e s 

S o c i a l S c i e n c e s 

9 

"i 3(5" 

S 

• t t W 560 
/399 H~t K*l 
TTT5" kb ir&r 

48 

— J -

2/3 

I 4 f 

+97 
1 

62 

M M 2-b 
/a ̂  

++-> -4 

I 
2 

2 6 * 5 - 82 Ifc 100 4-+t -h * h |()( 

http://il.il
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N o t e : - T h i s c a t e g o r y r e f e r s t o n a t u r a l s c i e n t i s t s and e n g i n e e r s 

( a s d e f i n e d , b y t h e i r b a s i c d e g r e e ) w o r k i n g i n t h e f i e l d 

o f medic.-.. 1, s c i e n c e s a n d s o c i a l s c i e n c e s F o r m e d i c a l 

s c i e n t i s t s a n d s o c i a l s c i e n t i s t s w o r k i n g i n t h e i r own 

f i e l d s e e s u b s e q u e n t s e c t i o n 3 . 4 , 

The l e v e l o f e d u c a t i o n a l a t t a i n m e n t o f S & T p e r s o n n e l i s a 

p a r t i a l i n d i c a t o r o f t h e q u a l i t y o f w o r k f o r c e . The n u m b e r o f 

p o s t - g r a d u a t e s , p a r t i c u l a r l y w i t h d o c t o r a l , d e g r e e s w e r e s m a l l , 

i n n u m b e r ( T a b l e 3 . 5 ) 

T a b l e _ 3 _ 5 

E d u c a t i o n a l A t t a i n m e n t o f S c i e n t i s t s a n d E n g i n e e r s 

C a t e g o r _ _ o f P e r s o n n e l 

E d u c a t i o n a l Q i i a l i . 

D o c t o r a l 

M a s t e r s 

D i p . ( P o s t - g r a d u a t e s ) 

B a c h e l o r -

O t h e r 

S c i e n t i s t s % E n g i n e e r s % S c i . & E n g i _ % 

H i - ~Ur 'M' 2 0-5-9' **** 6 

-&rT + 4 1-80 6 9 

XI 2 '44* 3 L3*/ta 2 

___4_-4_ _-7-__ __•}t_ _ V&rH}J_1 23_5s 

2-482 100 3 0 7 5 100 S55-7 fe?fcf 100 

^££iJ£_I_§£i®Sli£££__D^_?-SiD££E__§DS§8_^_iQ_RSseSI£n_* D e v e l o p m e n t 

A l a r g e p e r c e n t a g e o f n a t u r a l s c i e n t i s t s (52%) w e r e r e p o r t e d 

t o be e n g a g e d i n r e s e a r c h a c t i v i t i e s . T h e y r e p r e s e n t a b o u t 44% 

o f a l 1 r e s e a r c h e r s i n t h e c o u n t r y . Among t h e s e n a t u r a l s c i e n t i s t s 

who w e r e e n g a g e d i n r e s e a r c h 41% w e r e a g r i c u l t u r i s t s . O n l y 

8% o f t h e e n g i n e e r s w e r e i n v o l v e d i n R & D a c t i v i t i e s , h e n c e , 

t h e r e . w a s a l a r g e r e s e r v e o f t a l e n t e d e n g i n e e r s a v a i l a b l e f o r 

R & I) w o r k . A n o t h e r i m p o r t a n t f e a t u r e o f t h e R & D w o r k f o r c e 

i s t h e d i s t r i b u t i o n o f a l a r g e n u m b e r o f r e s e a r c h e r s i n t h e 

u n i v e r s i t i e s ( T a b l e 3 . 6 ) 
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Tabie_3_6 

S c i e n t i s t s and E n g i n e e r s A v a i l a b l e f o r R & D A c t i v i t i e s 

by_ § e c t o r _ o f _ P e r f o r m a n c e 

Ca t e go r __of_Per sonne 1 S c i e n t i s t s E n g i n e e r s Sci.&EngJL_ % 

S e c t o r Male Female T o t a l _% Male Female T d t a l % 

G e n e r a l i^l % yoo % ffcfc t o % % 
S e r v i c e s +85 ?"H 4 5 98 9 107 44 -818 53 

P r o d u c t i v e 80 10 90 -7- 14 1 15 6 105 7 

Highe r (fig 3 u 
E d u c a t i o n 358 .140 506- 3€ 1 12 11 123 50 626 40 

I t i s i m p o r t a n t t o n o t e t h a t a l t h o u g h t h e number i n v o l v e d i n 

R & D work i n t h e H i g h e r E d u c a t i o n s e c t o r i s r e l a t i v e l y l a r g e 

i n m a g n i t u d e , t h e a c t u a l f u l l - t i m e e q u i v a l e n t p e r s o n n e l would 

b e . s m a l l i n number a s t h e y a r e i n v o l v e d i n t h e d u a l f u n c t i o n 

of t e a c h i n g and r e s e a r c h , t e a c h i n g b e i n g t h e p redominan t a c t i v i t y . 

I t i s beyond t h e s c o p e of t h i s s t u d y t o make a d e t a i l e d e s t i ­

m a t i o n of t h e s e s e p a r a t e a c t i v i t i e s by t h e u n i v e r s i t y s t a f f . 

However, some e s t i m a t e s a r e g i v e n i n t h e U n i v e r s i t y S t a t i s t i c s 

p u b l i s h e d by t h e U n i v e r s i t y G r a n t s Commission (UGC, 1982) . 

I t s h o u l d be n o t e d t h a t o n l y t h e major r e s e a r c h i n s t i t u t i o n s 

a r e employ ing f u l l - t i m e r e s e a r c h e r s . The t o t a l of s c i e n t i s t s 

and e n g i n e e r s i n major r e s e a r c h i n s t i t u t i o n s who a r e p r e d o m i n a n t l y 

i n v o l v e d in R & D amounts t o 635 and t h e r e m a i n i n g r e s e a r c h e r s 

cart be c o n s i d e r e d a s p a r t - t i m e . 

D i s t r i b u t i o n of s c i e n t i s t s and e n g i n e e r s a c c o r d i n g t o f i e l d 

of a c t i v i t i e s shows t h a t a l a r g e number of r e s e a r c h p e r s o n n e l 

a r e c o n c e n t r a t e d i n A g r i c u l t u r a l S c i e n c e s . A wide r a n g e of 

s p e c i a l i t i e s of t h e s e p e r s o n n e l a r e r e p o r t e d and i t i s no t 

p o s s i b l e t o l i s t a l l of them. However, T a b l e 3 .7 and 3 .8 l i s t 

some of t h e major g r o u p i n g s a c c o r d i n g t o f i e l d of s c i e n c e and 

s p e c i a l i t i e s . 
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Table 3.,7 

According to_Maj^or_Fields_of_Sciences 

Scientists Engineers 

Male Female Total % Male Female Total % 

Natural 
Science 

Agri.. 
Science . 

Engi„ & 
Tech. 

Medical * 
Science 

Social * 
Science 

* See 
note on 
page 12 

489 188 

TOO 

46 

677 -5*2- 102 

+0' 

•+9 

•944 

* 3 3 «4-r 

54 

15 

107 

11 

2 

8 

113 46 

17 7 

115 47 

1 

% 2 z__ 

WW 100 224 21 245 100 

S c i ^ E n g i ^ _% 

790 51 

&B\<(2 36 

169 10 

100 

Table_3^8 

Number_of_Scientists^&_Engineers_in_top__ 10 sp_ecialities 

Scientists 

Natural Science 

Chemistry - 272 (Analytical chemists 34 
Bio chemists 19) 

Botanists - 115 (Micro biologists 
Bio chemists 

Mathematicians - 98 
Geologists - 67 

Zoologists - 62 (Marine Biologists 14) 
Physicists - 61 
Surveyors - 40 

Meterologists - 24 

24 
14) 



Engineers-

Civil Engineers - 1,160 

Mechanical Engi, - 544 

Electrical Engi. - 398 

Electronic Engi. - 192 

Sanitary Engi. - 150 

Chemical Engi, - 102 

Production Engi. - 20 

Mining Engi. - 13 

Telecommunication - 11 

Structural Engi, - 10 

Industrial Engi. - 9 

Agricultural Science 

Agronomists - 246 

Dairy Technologists - 88 

Entronologists - 45 

Food Scientists - 32 

Agri.Statisticians- 32 

Plant Breeders - 31 

Agri Economists - 28 

Horticulture - 25 

Soil Scientists - 19 

Pathologists - 17 

In the case of scientists in particular, post-graduate quali­

fications are important indicators of the extent of specialized 

training. Speciality of engineers is often indicated by the 

professional qualifications. Table 3.10 shows the distribution 

of scientists and engineers according to academic qualifications. 

It is observed that a large percentage of highly qualified man­

power is concentrated in the higher education sector, 

;Table_3_9__ 

Category of Person Dip_. _(Post_Gr_) M_Sc_ Ph.D. 

Engi. Sci. Total % Engi . Sci. Total % Eng. Sci.Tota 

General Service 
Sector 3 -t5-

a y *9 
•85 9 

i °n 
144 irf 4 

Productive 
'Sector 2 - 2 

1 
+e 15 3 

b 
18 6 6 

•Higher 
Education 1 1 I 20 53 73 34 31 175 206 

4 ? *4- 100 44 $2 W l 0 0 41 tf?^??' 
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Table 3. 10 illustrates the age distribution of S & T 

manpower for R & D activities in the country. 

Table 3..1Q. 

2i2.L£ikii£i2Q-2^&_5_u_§£iSI!£is£S_§ engineers 
according_to age categories 

Age_Grou£ Under 29 30 - 39 40 -49 
% 

Scientists 

Engineers 

Total 

__83_ 

50 -59 

31 

60 & Total 
over % 

62© 2^ ifd 
5-5-7 5-37 +63 

103 45 9 
?53r " " f 
•660 43 232 18 ++2 7 

-1-2 tJQ* 8 

5 245 1 
10 

The results show that a large percentage of scientists and engineers 

in R & D are distributed in the age group below 40 years. 

An acute shortage of senior personnel was noted, particularly 
in the Higher Education Sector. 

6Y^iI§.kiIit2_Qf_Medical_and_Social_Scientists and Technicians 
for_S_&_T_Activities_During_1984 

According to the.Health Ministry Statistics there were 1667 
medical officers.in the health services of the Ministry in 
1984. This' study, however, did not attempt to include those 
medical officers in the health services due to resource and 
time constraints. In addition to these medical officers, a 
number of State i;nd' Private Sector institutions employed 
medical scientists for various S & T activities. Such medical 
scientists were included in this survey and this numbers 
amounted to 336 medical scientists, most of them were found 
in the State Sector (95%). The women medical scientists accounted 
for 34% of the total medical scientists Social scientists 
engaged in S & T activities were mostly employed by the State 
Sector (98%) and the women social scientists comprised of 
25% of the total.The technicians engaged in S & T activities 
were 2616 personnel of which 15% were women technicians. 
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__________ 

Pi^i£iL)_Lit2!2__l_y_iii_;li S o c i a l S c i u i i t i s i h 

§ _ ^ _ l _ _ | ] _ i _ i § _ _ _ b _ _ G e n e r a l _ S e c t o r o f Employment 

a _ d _ b _ _ S e x 

Category Medical Sci. Social Sci. Technician 

Sector V %, 
(-84-) 
( + £ 

State Male 

Female 

X31 
-205-

h 

( M ) 

Wfr) 

? 9 © 
O I Q -

trlo 

% a* 76 
^3045 

4 0 J 

%, 
(-84-) 
( + £ 

3+9 (100) 
I Hi 
H-5-2 (100) 2*2-8 

Private Male 16 (94) 128 (95) 
At? a. 
- * 
TOT 

9 ? 
(98) 

Female 1 (6) 7 ( 5 ) k 
/ 

B ) 

Total 
17 

-346 
(100) 135 

1 £ W 

(100) (100) 

The distribution of these categories of personnel according 

to the sector of performance is given in Table 5 13 A high 

percentage (57%) of the medical scientists were employed in 

the Higher Education Sector. 

Tabl___3_J_2 

5ii__ikH_i°^_°£_^_^i__I__n4_§2_i_I_^£^£n_isti___l 

Category/ Medical_Sci_ Soc__l_Sci_ Technician 

Sector of performance ^ ^ ^ 

General Service -95 -2*8- -6*5 -4* \*&t kfr 

s' /i ti *6* a9 
Productive -5& 269 "?T -6-M-

Higher Education - W * *ST i-95 31 2 3 7 - 9 
Total 356 100 +2*9 100 IMrrb 100 
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Those who were engaged in .research and development activities 

is presented in Table 3 15 The percentages of medical and 

social scientists engaged in R & D activities are 60 and 47 

percent respectively. The technicians involved in R & D work 

was 22% of the total S & T technicians. 

Table 3. 15 

Availability of medical^ social scientists and 

technicians for R & D work - 1984 

Medical Sc.i. Social Sci. Technicians 

Government 
% 
98 

% 
* P8* 99 

Private 4 2 15 
2. 

-3- 4 1 

Total ~~57T~~ 
roz 100 100 100 

Z i"2QEiSl_ 5 ^ s o u E c e s Incurred on Research and Experimental 
Development During 1983 

Research and development activities undertaken in private 
and public sector institutions varied from occasional to 
regular for the 130 institutions surveyed. Of this number 
80 institutions conducted R & D activity regularly, whilst 
36 institutions had a separate R & D budget The identifi­
cation of R & D expenditure was very difficult in institu­
tions where R & D ; activity was carried out only occasionally 
It was only in 54; institutions that R & D expenditure could 
be accurately identified Therefore, unlike in the manpower 
statistics, R & D ' expenditure statistics were difficult to 
compi 1 c 

Even in major research institutes a considerable amount of 

resources were spent not on research purposes but on "related 

scientific activities" such as routine testing, extension 

service, information services, seminars and consultancy work. 
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The expenditure incurred on such activities was difficult 

to separate from R & D activities Moreover in the Higher 

Education Sector the actual R & D expenditure was very 

difficult to identify from the University budgets 

There were also some difficulties in measuring R & I) 

expenditure within institutes of research. Research and 

development activities are often understood and interpreted 

differently by different individuals. The accounting 

procedure for R & D expenditure also varied from institution 

to institution. Although the Institute of Chartered 

Accountants in Sri Lanka has recognized this problem and 

adopted standards for treating research and development since 

1980^, only a few institutions have strictly followed these 

procedures. 

The total R & D expenditure during 1983 as reported was 

Rs. 162.65 million of which 93% was accounted for by the 

State sector (Table 4.1), 

§E2£^_?iELi2!12l_B_§_5_l22£Il4i£y£f_in_Sri Lanka 
52EiSS_1283_by__State_&_Private_Sect^^ 

Sector Recurrent 

HQ^ri-rr- (73%) 

Capital Total 

14+3+Jfrru (.£3%) S t a t e 

Private (61%) 

W i - } (27%) 

43&*r) (39%) 

4 5 3 1 1 . ( r 

5) See Sri Lanka Accounting Standard No. 11 of the Institute of. 

Chartered Accountants, Sri Lanka. 
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In the private sectors the ratio between recurrent and 

capital expenditure was slightly higher than the state sector 

Tabl____2 

B_^_9_§_E__li£ii£__^__§£££2E_°t. Performance 
CRs__000) 

Recurrent Capital 

Salary Others Ea_uip_. Others Total 

No. % No. % No. % No. % No. ;Z 

Gene ra 1 Service.-;; '-' ' ? v 3$J&* £ a "> & C * ° U A 
Sector -4£A&n% 71 S-S-oW* 73 V&&Qrrr 75 2^253^5- 93 W M W r A - 7h 

Productive ' ?f • Z S * 4 Jrti'y ' 
Sector -991TT2 11 Sp69?5 16 3-9W77' 21' 1 ^ W T O 7 2 0-2-5-9 ~4 12 

Higher educa- . j 9 £jf 
tion sector 4-5-2-Wr5- 18 3&4*r9 11 6X4-4- 4 +Ar4 - 1-94-84-V-2 12 

-SS^Sgr8* 100 34445T6 100 00 » t W « 9 100 1626510 1 

Note:- The proportion of academic services attributable to R & D 

in the University was calculated using the statistics 

of University Grants Commissions (UGC 1982) 

According to the sector of performance (Table 4.2) R & D expen­

diture is largely concentrated (76%) in the general services 

sector (see definition in Annex 1). Both the Productive Sector 

and Higher Education Sector in Sri Lanka had more or less similar 

expenditure level. Notably the R & D inputs in the Productive 

:Sector has declined in comparison with earlier surveys. In the 

Higher Education: Sector, the R & D expenditure constitutes direc­

tly identifiable. expenditure from the university budget and a 

component of estimated academic services directed to R & D In 

some rare occasions, university staff receive individual grants 

direct from foreign agencies which have not been identified here 
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f i 

4 . 2 B_*_5_ixEinii^Jili_6c£°l4iHS_t2 Field of Science 

R & P expenditure according to field of science is given in 

Tablg 4 1 3 . Agricultural research received the highest per-
i i : 
centagelirt expenditure, whereas medical research had the lowest. 
This .trend was very much similar to.the findings of the previous 
surveys. 

Table A13 
N / 

R_&_D_Exgenditure_by_ Field_of Science 
(Nearest ' 0 0 0 ) 

Recurrent Capital 
Salary % Other % Eauig^ Other % 

i * . j •; 

/ « • • 
I t • 

Natural 
Science 

« o 
US 30 

/ / ' - -

4 0 + 0 1 8 Jbi 

• Agricul.t..urai&l^i 
Science ^ S-&9 t : 2 

bt % 
. . r !. 

I. ' \ 

: ' 6 0 S ' 

Engineering 'feftfrifrrft 
~" & Te:ch* ; 

I •*9e^r0 J«3 
it. 
w 

••> I " • 
• • « 1 i 

• : ;•( 

Medical: 
Science _ c - g A a A . 

> 
4 6 3 * 6 3 

;, *? "\ 
t •' 

Social : 
Science W 3 r r 

2 

Tot.nl 2 

9*074,5 5**9 

1 5 9 - 10 

«§#9€3r6 100 3+4+5-8 100 I f t J J h -O 100 WSfrfrPO 1-64&**3* 

4 „ 3 Related_R_&jD_Expenditure_Report 

There are a number of institutions which reported "Related" scientific 

activities (see Annex 1 for definitions) as shown in Table 4,4. 

http://Tot.nl


- 27 -

Table 4.4 

Field of 
Science 

Natural 
Science 

Expenditure on Related S & T Activities Reported 
by the Institution conducting R & D Activities 
_ (nearest^ite^OOO) 

Recurrent „ . , „ _ , 
— 5SEi£Sl Total 

§flar X % 0 t h e r Eoui2. .% Other „ 
20343.4 66 ?2793.0 2658.8 30 2i7;T" 3 362.12.3 SO 

Agricultural 
Science * 1782.3 6 824.7 275.9 3 19.9 2902.8 4 

.Engineering & 
•technology 1381.3 4 356.5 5608.0 64 11940.0 97 19285.8 27 

iMedical 
.Science 

Social 
Science 

3885.2 13 199.8 105.5 1 

3572.5 11 5468.2 132.9 2 

4190.5 6 

9173.6 13 

30964.6 100 19642.2 8781.0 100 12377.0 100 71763.0 100 

.*;Note: This expenditure does not represent the extension services of the 
Department of Agriculture. 

;0he of the striking features of the related S & T activities is the low 
expenditure allocated to it by the private industries. The private sector 
institutions we found on interview were largely involved in R & D activities 
mainly in relation to specific problems and in minor modification to processes 
atid products development. This may indicate low investments by private 
•institutions on past R & D activities. 

l^LE§2HI2i_B^_5_§^ESIlliture_by__Field of Science 
The extent of contracted research from some institution to research agencies, 
research institutes and universities is presented in Table 4.5. 

Table 4.5 
Extramural Research and Development 

Expenditure _ 

Recurrent Capital T o t a l 

N a t u r a l 
S c i e n c e 

A g r i c u l t u r a l 
S c i e n c e 

E n g i n e e r i n g & 
t e c h n o l o g y 

Medica l 
S c i e n c e 

Salary. % 0ther_ % Equig^ % Other % " % 

587.2 72 2404.2 35 1848.1 36 367.6 99 5207.1 39 

954.9 14 134.1 

56.9 1 2740.9 52 

225.0 28 2943.3 43 463.6 3.4 

1089.0 8 

2797.8 21 

3635.3 28 

Social 
fin' « • » - -
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The recipients of most of the contracted research have been state aeitor 
institutions and the funding bodies are also in the State Sector. Then.1 

were hardly any private research agencies and estimations to undertake 
contract research in natural sciences, although such associations do exist 
for social science research. 

4.5 _>ources_of Funds_for_R___D_Actiyities 
Source of fundine R & D activities is given in Table 4.6. A large part 
being generated from government institutions. Foreign funds also constitute 
asignificant 12% share of funding, 

Table_4_6 

R_&_D_Exgenditure_by__source of fund (nearest __0002 

Nat_Sc_ % Agri_Sc_ % Eng____Tec_ % Medical % Social J\cL t Tutu 

Local funds m 0044-3T0- & -rSWlT-ff1 &> fe&52-.-3 -7-0 »̂ifiatl> l 9 t u ^ ( 

Foreign * ± 7o,J x { ^ U 3 x . 
funds 3?l!̂ rg _-f _^ _*§±2__- __ 3&lfe=a_ _J=tt*?9 -A- n'">* 

jt._0__j-5100 ___74r!r _00 _g_0__l 100 ftWgrO M O J.M_4_y |l)M 1 ̂  

4.6 R_*_5_^E_HS[i£yE__k__IZEe 0 l = Activity 
Table 4.7 gives a breakdown of R & D expenditure according to type ol art i vi t j cr. 
such a6 basic, applied, experimental development activities. The t miuni fine it I 
to basic research in generally low, and a large part of the suppuil cmnu I nun 

_~ state sector institutions.. Most of the general service sector tends to 
undertake more experimental development type of research. Modictil. s c t e i H'en 
reported very high percentage of basic research which was mainly jjuppori cd 
by the Higher Education Sector. 

Table_4_? 

R & D Expenditure by Type of Activity 
and by Field of Science 

(nearest Rs '000) 

Type of Activity/ 

Natural Science 
Agricultural Science 
Engineering & 

Technology /y// 
Medical Science cVijm 
Social Science ti/ 

Total 

Basic Applied 

&6Q'7rg 

W*6t6 
_ L a ^ M a 

4W t8 

•2 (78%) c?%) 
(6%) -bm^rzf) (73%) 

(5%) W>%Tt:m-.0 (64%) 
(^%) *1»-4+e-rr7 (47%) 
(3%) H»\SU*Wr\ (97%) 

1*64575 (8%) fW_____(73%) 

Exp. development 

4056.4 (17%) 
aee+9r9 (21%) 

P77i.43-Wct (31%) 
JiV **8rt (3%) 
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Historical statistics ori S & T activities in Sri Lanka 

Growth of science and technology as measured by inputs to such 
ay be taken as one indicators to describe the state of 
technology in Sri Lanka.4)The development of indicators 

require historical statistics which are comparable. Unfortunately, 
jk's available in Sri Lanka do not permit such long term 
IThe only surveys which can be compared with the present 

study in terms of coverage, scope and definitions was the 1977/78 
surveys of S & T Manpower of the National Science Council, and the 1977 
study of R & D Expenditure by the same organization. 

activities m 
(science and 

S & T statis 
comparisons 

Table 5.1 presents the growth of scientists and engineers (including 
medical personnel in S & T institutes and social scientists for 1984) 
during 1977/78 to 1984. The annual average growth rate excluding 
social sciences for the period shows ,3<6% increasein total S & T manpower 
and 7% increase in full-time equivalent R & D manpower. 

Table 5.1 - Growth of Economically Active Scientists and 
Engineers by Field of Sciences from 1977/78 to 1984 

Year 1977/78 1984 
Field of Science No. % No. % 

Natural Sciences 1074 24 
Agricultural 
Sciences J 869 19 
Engineering & 
Technology 2420 53 2642 Jtef3€r~W 
Medical Sciences 204 4 
Social Science 14£5-/fci9 20- ±» 

Total 4567 100 7221 100 

Annual Average 
percentage increase 

6-r0% 7- ' >• 

It is important to note that the full-time equivalent researchers 
in engineering and technology only amounts to 3% of the economically 
active engineers and technologists in the country. The agriculture 
sector was responsible for the highest percentage of researchers (42%) 
of the total economically active agriculturists in the country. 
Table 5.2 presents the growth of research scientists and engineers 
by field of sciences from 1977/78 to 1984. 

v5 For a further discussion on this subject see Johnson, R and 
i" ̂ iyanage, S (1983), Australian Science and Technology Indicators^ 
Feasibility Study - Higher Education, Department of Science and-*-

: Technology, Canberra. 
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Table 5.2 - Growth pf.all Research Scientists and Engineers by Ki».*Jd ul 
Science from 19///AH to 

Year 
Field of S c i e n c e 

Natural Sc ience ; 
Agricultural- S c i e n c e 
Engineering & 
Technology 
Medical Sc ience 
Social Sc ience 

1977/78 
Total" (FTE) 

3401' (161) 
463 (362) 

:i 55 
181 
n.a 

( 61) 
( 78) 

139 (662) 

1984 
Total (FTE) 

790 (306) 
550 (531) 

169 ( 78) 
216 ( 85) 

_638_(2II2) 
236T ( f 7 r 2 ) 

Annual Average 
% growth of total 
.scientists 

18.9 
2.7 

1.2 
2.3 

Note: - FTE refers to Full-time Equivalent Researchers. FTE is calculated on 
the basis of UNESCO recommendation to count 3 researchers equivalent 
to \ FTE. 

Natural Sciences show the highest growth and excluding social science:; 
Chi' average annual growth of all research scientists and engineers was 77 w|iii U 
is'nearly double the amount of increase in all economically active siiintislj 
and .engineers (3.62). Therefore rate of increase of research personnel is 
higher than the rate of all working scientists which is a healthy phenomenon. 
Growth 61 R &' D" expenditure at current prices show rhat the |pvel«s oi I! A l» 
expenditure had grown considerably although not in proportion with ecauomii 
activities as indicated in Table 5.3. 

Table :5.3 :- Growth-o£:R &. D expenditure from 1951/52 to 1983 (in rupees) _ 

Year 

mi/52 
1959/60 
1965/66 
1970 . 
197 S : 

1983 : 

• R J D' .j.pe'nditure 
' at;current prices 

;8,.2 million 
18.8 million 

. 19-8 million 
21.5 million 
45.1 million * 

million 

* I95Z * 100 

at constant 
prices 

8.2 mil 
18.2 mil 
17.6 mil 
15.6 mil 
22.7 mil 
•28-r* mil 

% of G.D.P. 

0.17% 
0.29% 
0.23% 
0.18% 
0.21? 
0.14% 

Siiur re R A D expenditure for financial years 1950/51, 1955/59 and |965/6i> wen-
reported in Cooray N (1970). Current Expenditure on Scientific 
Relsearch and Development in Ceylon, CTS'LR ,' Colombo. Expend it lire 

... iirt 1-970 and 1975 from S. Liyanage et al. (1977). A Survey of 
Expenditure on Research and Experimental Development in Sri Lanka, 
l%6 ;- -1975, N.SX. Colombo. ... ̂  ' 

Cam iunary Note: The figures given before 1970 may not be comparable wi i..h 
later ones, due to different definitions etc.. 

Agricultural Research contributed a large percentage to the tot 
K i O ijxpeuditure. In 1966-expenditure on agricultural researc 

>tal national 
- - — . ... , — „ r . , u . . . . . agricultural research was 742 o| the 

toi.il R & I)'expenditure and. it had dropped respectively to 53% i n 1975 and ' 

http://toi.il


The proportion of capital expenditure also has increased 

from 22%: in 1966 to 28% in 1975 to 37% in 1983. The 

proportion of the recurrent expenditure incurred on per­

sonnel emoluments changed from 60% in 1966 and 65% in 1975 

to 44% in 1983. 

Par^ial_In£^cators_for_the_growth 

Lanka 

Based on input statistics of expenditure and manpower, a number 

of input indicators can be developed. The historical trends 

have, shown that the R & D expenditure at constant prices as 

well as S & T manpower has grown steadily, 

A comparison of R & D expenditure per capita and R & D expen­

diture as a percentage of GDP are considered as common indica­

tors, for comparison of growth in different field of sciences. 

These indicators are given in Table 6.1. 

TablejM 

°£_22LHX_iiSi4_2f_^£i^!l£e_(l983/84) 

R & D Exg/Researcher R & D Exg.as a %, u l ; 

Natural Science 30.4 0.085 

Agricultural Science 172.1 0.21 

Engineering & Technology 118.9 0.018 

Medical Science AO.2 0,00» 

Social Science & 
Humanities 23.0 0.014 

Average - 69.0 O.Hifc 

A series of other indicators also can be constructed. Howover, in 

the absence of detail historical statistics it is possible 

to compare these indicators with previous years. 



-32-

Table 6,2 provider a series of indicators constructed 
to describe th.6 growth of science and technology in Sri 
Lanka. Thfe institutional support per researcher is expressed 
by these indicators,, 

TableJ^g 

ISEy£_2£2H£li_lDdicators_of_S_&_T_-_^983 

Indicators E£E„®aHiES?£2£_?2E2i Ma^nten^n^e_Exp_j. R_&_D_technici 
(Rs. '000) ger_researchers 2er_Researcher 

(Rs. ?000) 

Natural Science 6.2 5.1 0.37 
Agric. Science 15.9 33.3 0,44 
Engi. & Technology 10.8 23.6 0.25 

Medical Science 2.1 12.5 n„a. 

Social Science 0.3 3.6 0.01 

Average „ L i _ 1 3 * 3 °> 2 5 

.0 ISE£EHiiE^22§i..225E2Ei£2ns of R & D Resources 
To put the.Sri Lankan figures in international perspective 
it would; be useful to work some international comparisons. 
In 1;980,: only TO.6% of the total R & D scientists and engi­
neers and 6.0% of the R & D expenditure in the world were 
available in developing countries for research and develop­
ment activities (UNESCO, 1984), The average number of R & D 
scientists and engineers per million population was 2954 
for developed countries compared with 125 for developing 
countries in 1980. R & D expenditure as a percentage of 
GNP was 2.24% in developed countries as against 0.43% in 
developing countries: for the same period. 

The status of R & D in Sri Lanka in respect of both manpower 
and expenditure: shows us in a poor light. The number of full 
time equivalent. R & D scientists and engineers was 79 per 



million population in 1984 and the R & D expenditure as 

a percentage of Gross Domestic Product was 0.14%. Table 8 1 

shows comparative data for selected countries. According 

to these statistics national financial commitment in Sri 

Lanka for research and development activities remainsi at a 

low level compared to other developing countriea such as 

India, Argentina, Turkey, Brazil, Mauritius and Indonesia, 

The availability of R & D scientists and engineers pre mil linn 

population is also below most developing country avt>i <i gl­

and in the range of countries such as Pakistan, Togo, Thai land, 

Philippines and Seychelles r 

Table_8oJ_ 

Number of R & D Scientists and Engineers per 
million population and R & D expenditure as 
a percentage of GNP for selected developing 

countries 

R & D Exp. as a Scientists per 
%_of_GNP EiIIi2Q_E£°.El<: 

Mauritius 1982 0.5 176 
Sudan 1978 0.2 219 

Argentina 1980 0..5 351 

Guyana 1982 0.2 97 

India 1982 0.6 1978 89 

Indonesia 1982 0.5 113 

Pakistan 1979 0.2 1981 61 

Philippines 1982 0.2 101 

Singapore 1981 0.3 .'96 

Sri Lanka 1983 ^0.14 " r ->rf 1984 7.9 

Korea 1982 0.9 /23 

Source:- UNESCO (1984) -Statistics on Science & Technologv-
UNESCO,Paris. 
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Some Major factors. Affecting Science In Sri Lanka 

Our Questionnaire .'C' attempted through structured questions 

to isolate some critical factors in R & D as perceived by 

senior R & D; Managers. and researchers. The result of this 

exercise was : a collection of useful comments, observations 

and opinion based on Che experience of the senior scientists 

and engineers in the country. The responses received were 

quite diverse depending on the sector they served. Yet, it 

was possible:to extract some common problems through the 

structured questionnaire, 

Research_andj_Develo£ment_Int • 

Sri_L.anka ; : ; : . . 

181 scientific and technical institutions responded to this 

Questionnaire ' C . All major R & D performing institutes and 

major ' s &: T institutes were among the respondents. 137 

institutions:(76% of the sample) have undertaken research and 

development activities, of some form. However, only 80 

institutes: were undertaking R & D work on a regular basis. 

Even .among the 80 institutes, only 35 had a separate budget: 

for R & . D 6 ^ u The R: & D activities are primarily distributed, 

among three major- areas.. Agriculture, forestry and fisheries 

(22%), Commerce and Industry (36%), Scientific and Technical 

Services (15%) and the remainder serve medical services; 

public utilities such as electricity, gas, water, sanitary, 

transport;: education; finance; accounting and legal services; 

management; and consultancy service; computer service; and 

military services. 

6) Dept. of Agriculture is counted as one unit for reporting 

R &• D expenditure due to centralized budgeting and itu 

substations are not'- included in this figure. 
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These various institutions have utilized S & T knowhow 

in a variety of ways, Certain institutes felt that tlie 

role of science and technology was "vital in all respect" 

(45%).to carry-out their daily functions, whereas 36% of 

the institutions responding found it only "moderately 

useful". A small percentage of institutions (3%) found 

S: & T had no significance in conducting their daily 

activities,. 

It is worth noting that although the major R & D Lntit i tut (H U H 

in the country did not exceed a total of 80, a wide ,»i ray 

of scientific and technical activities were coveted b> thru. 

It is also important to note that some major S ft T institu­

tions such .as the Ceylon Electricity Board, the Irrj^itiun 

Department, Mahaweli Development Authority, Petroleum (;oi.ju­

rat ion, Geological Survey Department, and Meteoro I oj> I < a I 

Department are not as active in research and development 

activity, as would be required by the importance of t ho tie 

institutions.. A deep seated tradition of services and 

production functions of these institutions have apparently 

suppressed the research and development capabilities of 

these institutions. A number of scientists and engiueuvti 

interviewed in some of these institutions have enumerated 

quite a number of technical problems in their institution!) 

that need researched solutions. However, they were apparently 

unable to make any significant contribution through roa«ar<:h 

due to lack of recognition for such activities in the Insti­

tutional functions generating S & T knowledge is through 

own activities within the institute. 

A considerable number of institutions (14%) gained tl ft T 
know-how via contract research, which was carried out In 
universities and research institutes. There are, however, 
no private research Associations and Institutes except in 
the field of Social Science to conduct such contract i uue.ii i.h. 
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A &ij;nLf leant number of institutions (14%) depend on 

ovejrs,eas sources for S & T know-how. Other institutions 
1 i 

(28% have indicated that they are using a combination 

of the above three methods (own activities, contract 

research, borrow overseas know-how) to acquire new knowledge, 

8,2 Degend^cy_on_Foreign_ Technology 

Most institutions depended to varying degrees on foreign 

know-how. 56% of the S & T institutions surveyed have 

indicated that they depended on foreign S & T know-how 

whereas the remaining institutes indicated that they do 

not depend on overseas - S & T know-how. A large percentage 

(40%) of the institutions that depend on S & T know- how 

from overseas was. from the private sector, and were involved 

in industrial and commercial activities. The reasons 

for this dependency on imported technology are many (Figure 1) 
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The most important reason for the preference or toreinu 

technology ;was the Lack of Locul capability and expertise 

to develpp-such technologies!. ft is interesting to note 

that none of the respondents found that the competitive 

pricing of';foreign S: & T know-how au a major cause for tin-it 

preference :for foreign; S & T , although it was cited by aoim-

respondents'; ajs a secondary cause 14% preferred overseas-
i 

technology jdue td Che superior quality of the foreign 

technology . Easy access to foreign technology in some ln-l-ls 

was the majorireslearchf.Or foreign dependency according 

to our respondents-. 

The particular: direction of scientific research in Sri Lank..* 
depends on the type of R & 1) projects selected by the 
R & D institutes.' A variety ot' factors influence the proiuri 
selection';, process.. Significant among these, are the 
availability, of :finance,;the urgency of the problem, th«-
d f a;ion of the project, the technical and economic 
feasibilities and priorities in national development. In 
a Third World situation with limited funds tor research lor 
research i.what project is selected becomes very critical. 
The effectiveness of any .R & D program depends on such decisions 
The most common method of R & D project selection (38%) 
according -to. our- respondent was that carried out "partly by 
management and partly by the individual researchers" them­
selves This mode was most prevalent among major R & ).> 
institutes such as specialized research institutes. U wai> 
also common to find institutes (28% of the total) when- H .1 n 
project selection was'carried out completely by the inana»;uiu> u'( 
of the institution, relegating the execution ol such nHi-aii-n 
projects to. individual cescirchurs. There were 3 ins11 lutes 
(2%) where, R;'& D. project selection was carried out entirelv 
on the:decision qf individual researchers. Six institutes 
(4%) reported: that they did not follow any specific method 
for selection- of an- :R •& D project. 
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Major Cr __________ Pro _____________ 

The major criterion used for R & D project selection 

adopted by most institutions were in accordance to the 

"broad institutional guidelines" of the institute ( M X ) . 

Nearly 10% of the Institutes, particularly in the produc­

tive sector, used market trends and surveys as the basis 

of project selection, A small number of institutes (4%) 

was solely dependent on the advise of experts in the 

field being researched, and some institutes (3%) indicated 

the need for new investment decisions as a criterion for 

project selection. However, 28% of the instituteH iniicafd 

that there was no one method used for project select inn, 

In the institutions surveyed there was lack of ror>sL*- ciMtr ̂  

in approach as well as an adequate information base in 

planning R & D activities, a fact borne out by <»ur i i ' i:t viu\n-

Fi_ure_2 - Major _r__________ R &_D_Pro_ect Selection. 

Neu Investment 
Decisions 

Advise of 
Experts 
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Causes for. t',s:: Failure of R & D Based Innovative Projects 

R & D output should in the normal chain of events leads 

naturally to innovation in industry.. Success and failure 

of innovative projects can be due to several factors. We 

attempted here to isolate some key factors in the failure 

of innovative projects. The largest number of institutes 

(25%) identified market failures as a major cause for the 

failure of innovative projects. This was a common feature 

in most private sector institutions. 20% of the institutes 

found the rapid turnover or the brain-drain of trained 

personnel as a major cause for the failures.. Another 12% 

of the institutes found that the most frequent causes as 

the failure of the R & D process itself or the technical 

infeasibility of the project. The last two reasons were 

given most frequently in research institutes. A small number 

of institutes blamed the project failure on pilot plant or 

proto-type development problems. Among other responses were 

poor communication and information flow, lack of co-ordination 

and failures in follow-up action. Thus, a variety of factors 

had influenced innovative projects. 

??_i2E_l92!iiEE2iSt__f2E_y2^SE£§lSiIlS_5_*_5 

The questionnaire sought to elicit the major causes inhibiting 
R & D activities. The reasons cited were inadequate funds 
•(32 institutes or 23%), inadequate trained personnel (24 or 17%) 
inadequate equipment and instruments (4 or 3%) and a combi­
nation of the above mentioned three factors (24%). A small 
number of institutes have indicated that an inadequate 
support facility and lack of motivation of staff as the major 
cause. (For example, the Department of Geological Survey 
had one trained Chemist due to a rapid turnover of personnel 
in that department and apparently this department is on the 
verge of coming to a complete halt with a large number of 
equipment and instruments in this department lying idle). 
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8.7 T r a n s m i s s i o n _ o £ _ R _ & _ D _ l ^ o w - h o w 

T h e r e a r e s e v e r a l m e d i a n i s m s a v a i l a b l e l o r t h e d i f f u s i o n 

o f k n o w l e d g e i n S r i L a n k a , F i g u r e 3 s h o w s t h e m e t h o d of 

d i f f u s i o n o f S & T k n o w l e d g e f rom p r o d u c e r s t o u s e r s . 

F i g u r e _ 3 - M a j _ o r _ m e t h o d s _ o f _ t r a n s m i s s i ^ 

Mos t f r e q u e n t m e a n s t h r o u g h w h i c h k n o w l e d g e i s d i f f u s e d 

i s by e x t e n s i o n s e r v i c e s and c o m m u n i c a t i o n among r e s e a r c h e r s 

8.8 §y_£lya£i°2J>£JLiL2 P£2J.ects 

A l a r g e n u m b e r o f i n s t i t u t e s (86) e v a l u a t e d t h e i r K & I) 

w o r k r e g u l a r l y , a n d a n o t h e r 4 3 i n s t i t u t e s e v a l u a t e d I h i t -

p r o j e c t s o c c a s i o n a l l y . Some i n s t i t u t e s h a v e n o t u v n l miti'M 

t h e i r p r o j e c t s a t a l l . The d e c i s i o n t o a b a n d o n s u c h p i . ^ i i t s 

a f t e r e v a l u a t i o n h a v e b e e n t a k e n by n e a r l y 50% of t hi.' 

i n s t i t u t e s s u r v e y e d . T h i s i s i m p o r t a n t a s i t may i n d i r . i i i 

t h e e f f e c t i v e n e s s of t h e e v a l u a t i n g s y s t e m Mos t \ . i i v i 

i n d u s t r i e s u n d e r t a k i n g K 6 I) had c o n c e n t r a t e d t h e n • • M m * I; , 

i n p r o d u c t d e v e l o p m e n t , w i t h p r o c e s s d e v e l o p m e u l , n i i v i ' i e s 

u n d e r t a k e n o n l y o c c a s i o n a l l y . 
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General 

We would like to put the data presented in the perspective 

of the general performance of scientists as a whole, as well 

as the socio-economic restraints to their performance. 

A study (Goonatilake et al.1984) done by the General Research 

Committee of the SLAAS on the output: of scientists in Sri 

Lanka in 10 selected disciplines and three selected institutes 

indicated that the rate of growth of publications was above 

7% per annum. It also brought out significant data on the 

productivity of scientists indicating that a few scientists 

working in scientific enterprises in Sri Lanka were in operation. 

The study also noted some of the problems related to formation 

of critical, masses in some subjects arising from both an 

internal and external brain-drain, 

The brain-drain in Sri Lanka is important for our study here 

too, because it governs the entry of scientific personnel into 

scientific activity. Although we have recorded a steady 

increase in scientific personnel, this has to be muted by the 

fact that there has been an equal steady, perhaps even more 

dramatic, exodus of scientific personnel, from Sri Lanka. The 

figures for brain-drain for selected disciplines are given in 

the table below. 

Table 9.1 

Trained Personnel _who left for Emp_loyment_Abroad 

Occupation . May May May May July July July Total 
Category 1971 1972 1973 and 1974 1975 1976 

Apr. Apr. Apr. June June June Dec. 
___972 __973_ _974_ _974 _975 2976 1976 

Doctors 108 171 238 41 243 343 110 1,254 
Engineers 54 113 94 14 118 498 183 1,074 
Accountants 23 41 88 1 1 86 162 88 499 
University 
Teachers - 15 24 02 14 54 32 141 

Other 
Teachers 82 55 52 04 70 279 86 628 
Lawyers 08 35 13 02 28 49 25 160 
Technicians - 20 • 27 15 228 176 71 537 

Total 275 450 536 89 787 1,561 595 4,293 

* Data were obtained by examining Embarkation Cards. 
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Source: - Migration of trained and skilled manpowei 
and unskilled labour to West Asia, Kniplovment. 
and Manpower Planning Division, Ministry ;'f 
Plan Implementation, 26.9.78. 

In fact these figures related to a period less turbulent i linn 

the last couple of years specially 1983 and 1984 whe.ru an in­

formal assessment has revealed a haemorrage ol scieniIsts 

occurred. The previous five years also recorded a brain-c'i ait) 

categories, specially to the Middle East. 

The brain-drain for economic reasons is directly related to 

remuneration of scientists. The table below gives the relative 

remuneration in certain categories of state sector and private 

sector employment, in comparison with those of scientists It 

is noted that in certain categories of state sector employment, 

payment is very much higher than in scientific pursuits, A 

quick glance at Table 9.2 reveals that remuneration structure 

is anti-intellectual. This position was further explored in 

a recent article by Siddeek (1985) 

Table 9.2 

Coim_arative. Monthly Emoluments 

institute 

Scientists 

Others_ 

Private 
Banks 

Private 
Companies 

Post Qualifications £ota l jnont I [ v 
enii] Turner] l s 

NARA-NARESA (a)Grade V A Degree (no experience) 2(l')0 (T.ix 1 i ii > 
(b)Grade III Post-graduate qualifica­

tions 2600 (Tux 1 lee) 

Scientists 

University (a)Asst.Lecturer Degree (no experience) i 7 (Tax 1 1 !•••) 

(b)Lecturer Post-graduate V''.U0 1 1 Vl»1 
(c)Professor Post-graduate degree 4125 11 ax 1 i ee 1 

Grade II with experience 
(d)Professor Post-graduate degree 4625 (1..X 1 r ce; 

Grade I with experience 

Trainee Execu. 

Junior Execu. 

Degree 5500 (Taxable) 

State Banks (a)Messengers 

SSC/GCE(0.L) or graduate 1500 (Taxable) 

JSC or 8th grade 2800 (Tix free 
(EquivaIent 
iota! inc. 1 ud i 
loan jJiihsidte 

http://whe.ru
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(b) Junior 
Executive 

(c) General 
Manager 

SSC/GCE(O.L) 
or graduate 

Minimum Academic 
SSC or GCE (O.L) 
qualifications 

4-800 (Tax free) 
(Equivalent total 
including loan 
subsidies, bonus, 
etc..) 

8600 (Approx) 
(Equivalent total 
including loan 
subsidies, bonus, 
e t c ) 

We have also obtained some comparative figures of the brain-

.drain for the scientific sector and others. A strong impression 

that we have is that although there is a heavy haemorrage of 

scientific- and technical personnel to foreign countries, it 

hardly occurs among the highest paid state sector, namely the 

Banks (and one should add,, also in the administrative sector). 

Non-monetary reasons for the brain drain have been adduced 

to the professional isolation of scientists. For example 

informal interviews among Sri Lankan mathematicians revealed 

that they, during their graduate studies had researched in 

very different areas. It is here that allowing academi.es to 

meet professional colleagues and thus interact with the 

"invisible colleges" of their disciplines would be a very 

useful device for keeping the local scientists in Sri Lanka. 

However, we found in our interviews that inspite of the 
liberalizing policies followed in the case of foreign travel 
for other sectors - such as private business - there were still, 
rather long drawn.out procedures for scientific personnel, 
specially in the universities desiring to interact with foreign 
counterparts. University personnel desiring to meet professional 
colleagues.even during university vacation time have apparently 
'to go through a cumbersome process of approval. Lessening 
these barriers would we believe, help lessen the brain-drain 
and.increase productivity, as much as would enhancement 
of other incentives. 

********** 

http://academi.es
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ANNEX - I 

Definitions a.nd. concepts used in the study 

1..7.1 Scientists_& Engineers 
& Social Scientists - Any person who has rareiveo 
scientific and technical training in the fields of i e i i M . " -

(Natural Sciences;, Engineering and Technology, M i > i . l i ( n l 

Sciences, Agriculture, Social Sciences and who m-iors 'ny 
of the foilowina criteria). 

(i) Completed tertiary education leading to an nradenuc 
degree. 

(ii) Completed tertiary non-university education which lias 
been recognized as equivalent to a degree for the 
purpose of career requirements. Those who qualified 
in departmental examinations and are classified as 
engineers or scientists by the institutions may be 
also included. 

(iii) Completed education say with professional experience 
which is nationally recognized (e.g. Membership of 
professional institute) as being equivalent to a form,*! I 
professional education at graduate level. 

Technicians -' (Please note this category does not inc:hide? 
skilled craftsmen). 

Any person who has received specialized vocational or tech­
nical training in any branch of science or technology *si 
specified below: 

(i) One to two years training after completing education 
at secondary school level, or has received proper and 
adequate: training whether or not leading to ,3 doqree 

\ • ' or diploma but. is nationally identified as a technician. 
(ii) Obtain training abroad on short-term or long-tetm 

periods and currently working at technicians grartb. 

(iii.) Completed nationally recognized institutional 
examinations and have received a formal training as 
a technician. 



Scientific end technological activities - L=TA) can oe definec 
as all systematic activities whicn ere closely concerned wizr tns 
generation, advene anient, di semination and application of scientific 
and technical knowledge in all fields of science and technology, 
that is the natural sciences, engineering and technology, the medical 
ind tne agricultural sciences as wall as the social sciences and 
humanities. 

Research and .Experimental Development - (R & D) can be defined 
as systematic and creative work undertaken in order to increase the 
stock of 'knowledge, including knowledgeof man, culture enJ society, 
arid the use of this knowledge to devise new applications. 

lasic Research can be defined as any experimental or -theoretical 
work undertaken,primarily to acquire new knowledge of the underlying 
foundation of. phenomena and observable facts, without any particular 
or. specific application or use in view. 

Applied Research - can be defined as any original investigation 
undertaken in order to acquire new knowledge. It is, however, 
directed primarily towerds a specific practical aim or objective. 

Experimental Development can be defined as any systematic work 
Hrewing an existing knowledge gained from research and/or practical 
experience that is directed to producing new materials, products 
and devises, ' installing new processes, systems and services, and 
to improving substantially those already produced cr installed. 

EXPLANATORY NOTES 

The percentage of time devoted to R & 0 activity is taken as 
a crude measure to separate the R & D component from other 
related scientific activities such as teaching, consultancy, 
routine testing, surveys and general purpose data collection, 
exploration of ..linerals and oils, scientific information services, 
etc. It is, however, difficult to keep an exact record of time 
devoted for R; & D work, therefore, subjective judgement may have to 
be exercised. 
Please use this measure to estimate R & D expenditure wherever it 
is impossible to directly identify research expenditure. 



The R & D activities differ from the other relareii 
activities in the presence of an appreciable amount: r>' 
novelty. For an activity to be classified as R A D 
there should be something innovative, e.g. the intro­
duction of an improved technique. The standard pioce 
dure is not classified as R & D. 

1.7.2 Sector of Performance can be defined as any SKI:toe ol 
the national economy comprising a significant numJ.'er < ; 
institutions carrying out S & T activities (as defined 
in items 1.1) that present a certain degree of homogeneity 
with respect to the principal function or service provided 
irrespective of source of funds, the authority to which 
such institutions are responsible or the category of STA 
being carried out. According to these criteria, three 
major sectors of performance can be distinguished: the 
productive sector, the higher education sector and the 
general service sector. 

Productive sector comprises: 
- domestic and foreign industrial and trading enterprises 

situated within the country which produce and distribute 
goods and services for sale, and institutions tiirectly 
serving them with or without contract whatever theii 
form of ownership (public and private). The S & T 
activities of these enterprises and institutions clcsely 
linked to production are known as "S & T activities 
integrated with production"; 

- governmental, non-governmental and non-profit inbt: i tutu >m. 
most or all o f whose S & T activities indirectly fjfrrvi 
one or mor<i of the categories or classes of activities 
with a two-oi three-digit classification in the 15'IC. 
The S & T activities of: these institutions which arc 
only indirectly linked to production are known as 
"S & T, activities not integrated with production". In 

i . 



countries with a centralized economy, R & D institutes 
attached' to the ministries responsible for the different 
branches, of the national economy should b e classified 
in this category of institutions. 

Higher education sector, comprises: 
establishments of education at the third level which 
require as a minimum condition of admission successful 
completion;of education at the second level or evidence 
of the attainment of, an equivalent level of knowledge, 
together-with research institutes, experimental stations, 
hospitals and other :s & T institutions serving such 
establishments and directly administered by or associated 
with them. 

General_service sector, comprises: 
-, bodies, departments and establishments subordinate to 
' the central., State (in federal, systems), provincial, 
district or county, municipal, town or village authorities 
that serve the community as a whole and provide a wide 
range:of services such as administration, maintenance 

; and regulation of public order, public health, culture, 
; social services, promotion of economic growth, welfare and 
technical progress, etc.; 

- . institutions such as national scientific research and 
: technology councils, academics of science, professional 
scientific organizations and other institutions which 
serjve ;the whole of the community; 

- • institutions whose.S & T activities (including R & D ) 
are' c a r r i e d out. for the general benefit of agriculture, 
industry:, transport and communications, building and 
public works or the public'electricity, gas and.water 
services - i.e. activities classified under a single-
digit ''reference in the ISIC. 



1.7.3 Field of Sciences 

(i) Natural Sciences, including : astronomy, bacteriology, 
biochemistry, biology, botany, chemistry, computer 
sciences, entomology, geology, geophysics, mathematics, 
meteorology, mineralogy, physical geography, physi.cs, 
zoology, other alloed subjects. 

(ii) Engineering and technology, including: engineering pioi'i-K, 

such as chemical, civil, electrical, and mechanic ii 
engineering, and specialized subdivisions of these; 
forest products; applied sciences such as geodeBy, 
industrial chemistry, etc.; architecture; the sciunce 
and technology of food production; specialized ttichnolo-
gies of inter-disciplinary fields, e.g. systems analyst-i, 
metallurgy, mining, textile, technology, other allied 
subjects. 

(iii) Medical Sciences, including: anatomy, dentistry, 
medicine, nursing, obstetrics, optometry, osteopathy, 
pharmacy, physiotherapy, public health, other allied 
subjects. 

(iv) Agricultural sciences, including: agronomy, animal 
husbandry, fisheries, forestry, horticulture, vetcrindty 
medicine, otht;r allied subjects. 

(v) Social science and humanities, comprising: 
Group 1 - Social sciences, including : antlu:ipoloiy 
(social and cultural) and ethnology, demography, 
economics, education and training, geography (hunun, 
economic and social), law, linguistics (excluding 
language studies based on set texts, which should b«j 
classified in Group II under "Ancient and modern 
language and literature"), management, political sciences, 
psychology, sociology, organization and methods, 
miscellaneous social sciences and interdisciplinary, 
methodological and historical S & T activities relating 
to subjects in this group. Physical anthropology, 
physical geography and psychophysiology should normally 
be classified within the natural sciences. 

http://physi.cs


(Jroup II - Humanities, including: arts (history of 
the: arts and art. criticism excluding artistic "research"' 
Of any kind), languages (ancient and modern languages 
and, literature) , philosophy (including the history 
of science and technology, prehistory and history, 
together with auxiliary historical disciplines such as 
archaeology, numismatics, paleography, etc., religion, 
other fields and subjects pertaining to the humanities 
and^ inter-disciplinary, methodological, historical 
and; other S & T activities relating to the subjects 
in this;group. 

Expenditure 
Intramural. Expenditure 
Refers to funds used for the performance of R & D within a 
particular organization or sector of the economy, regardless 
of the source. 

Recurrent Expenditure 
This includes wages and salaries and all related elements 
of labour, including such "fringe benefits" as bonuses, 
holiday pay, contributions to pension funds, payroll taxes, 
etc. Also included are expendable supplies and minor 
equipment and other supporting costs including share of 
over-heads, for example: rent, maintenance and repair of 
buildings, replacement of office furniture, water, gas, 
electricity, administrative expenses such as expenses for 
security, janitorial and maintenance personnel engaged in 
general house-keeping activities. 

Capital Expenditure 
Includes; actual expenditure or investment in land, building, 
major 'equipment and purchase of books and journals. 

Other ̂ capital includes the additions during the year for 
vehicles, books and journals. 

Extramural ;Expenditure 
Refers to payments made for the performance of R & D 
outside a particular organization or sector of performance. 



National R & D Coefficient (Manpower) 
National coefficient of manpower is defined as 
number of full-time equivalent S & T personnel 
for 10,000 population. 



.5 • Source ofr_Funds 
(1) Government funds. This category includes funds 

provided by the central (federal) State or local 
authorities and originating from the ordinary or 
extraordinary budget or from extra-budgetary sources. 
It also covers funds received from public intermediary 
institutions established and wholly financed by.the St.it 

(2) Productive enterprise funds and special funds. 
This category includes funds allocated to S & T acti­
vities by institutions classified in the productive 
sector as productive establishments or enterprises 
and all sums received from the "Technical and Economic 
Progress Fund", in countries with a centralized 
economy, and other similar special funds. 

(3) Foreign funds. This category includes fundi; received 
from abroad for national S & T activities, including 
funds received from international organizations, 
governments or foreign institutions. 

(4) Other funds. This category includes funds that 
: cannot be classified under any of the preceding 
headings, e.g. "own funds" of establishments in :.he 
higher education sector, endowments and gifts. 

^ 5£2___^_!:i2__i_5>£end-i"^ure o n Research and Experimental 
Development (GERD) 
In accordance with the "Frascati Manual", GERD comprises 
current and carital R & D expenditures financed by both 
government and by private sources and undertaken in any 
facilities within the country, excluding those jsed and 
financed by international organizations, but Including 
those facilities abroad which are used to undertake an 
integral part, of the nation.il governmental R * D prcqr.aiu.iei. 

7 • National R & D Coefficient. (Expenditure) 
Country's total expenditure on R & D expressed as <=! 
percentage of the Gross National Product. 

http://St.it
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MINIbfRY Or' PLAN IMPLEMENTATION 

litl o D , I f i A J C 
On fj:i). 

P. O. Box No. } 1 3 4 0 

i.r*«i^y i t . . > 
My No. ' J 

Your No. I 

/ uta» w«o (|-.t> .. 
> j ( j a i j . . ; ..fa,, v 
7 w.o '. "4 (- i '.) 

?th Floor (Nartl|,,|> Central O.mlc Buii.ii 
l \ r.i:r| 

Cofdmbo J J 

Dear S i r , 

. . His Excellency The President has directed that a 'hcun.nl 
on National Science Plan he prepared by the Minist ry of J'lan 1 i«mlfMi.cn 1 n-
tion under; the technical yuidance of Prof. Cyri l Porinamperutiid, tiu-
Senior Science Advisor to the President. 

» ; 

i 

A National Science Pol icy Co-ordinating Committee hris I i n , 
set up for th is purpose. One of the serious impediments l.o the ff.ni.iil,. 
tion of a science plan and the implementation of i t i s the ab'.uncr: uf ,\ 
rel iable information base on sc ien t i f i c and technological (S K/\) 
reisourcies avai lable in the country. Therefore, i t is 'duclded In launch 
an immediate program to assess the current S A T si tuat ion in the 
country. The Inst i tute ot Fundamental Studies ( IPS) has rinreotl r.o h.; 
the focal point of th is study. 

I t i s important that th is study should be crmijileti-rJ he fur* 
the 31st of November, 1984, and your active co-operation is ki.ullv 
requested. Please consider th is matter with highest pr ior i ty nrxi dtli?inl 
to ; the following : 

(a) Nominate of f icers (involved in finance and personnel 
management) with whom IFS can communicate direct ly on 
this matter and inform the Director of the IFS. 

; ( b ) : Please provide a l i s t of academically and professional ly 
qual i f ied ful l - t ime sc ien t i s t s , engineers and techpical 
personnel attached to your ins t i tu t ion . (See attached 

. Form A for detai ls required.) 

i ( g ) Could you kindly request the finance section to complete 
: • the attached Form B ? 

j(dj) ; Kindly complete Form C by you or by a senior manager of 
: iyour ins t i tu t ion . 

'(e:) Please provide conies of documents prepared by your 
: '• ins t i tu t ion related to finance and manpower planninn, 
i ; forecasting nct iv i ty in your inst i tu t ion to the Director 
; ' • I FS . 

http://'hcun.nl
http://fMi.cn


endeavour.: 
Thanking you for your co-operation in this national 

' Dr.W.S.Weerasoorla,, 
Secretary, 

Minist ry of Plan Implementation, 



FORM A 

fit- : 
( T o - b e : f i l l e d by Che P e r s o n n e l D e p a r t m e n t : ) 

A_SI^X_0 :F^NATIONAL_SCU 

iftf-.ist' f u r b i s h : i n f o r m a t i o n r e u u i r e d m t h e DIRECTOR, LFS, 3 8 0 / 7 2 , 

...Lj ..ls.-U.UKiA ?u\WAilL'\, CULUMbu '! - 1EI.E: !>%3A'J 

' l e a s e r e s p o n d ^ b e t u r e c h o 25 OF UCloUER, "JdA 

INSTITUTE 

flAME & TELEPHONE. NO: OF CONTACT PERSON: -

t'pnnaL - P l e a s e l i s t a l l i e n t i s t t , , e n g i n e e r : . , m e d i c a l u i a t o r f c , 

t e c h n i c i a n s and s o c i a l s c i e n t i s t s ( s e e del : i n i c i u t i heU.v. 

I n d i c a t e w i t h a n a s t e r i c k (* ) t h o s e who a n : on l i - a v e a l i t . id 

; a n d i n d i c a t e w i t h n c r o . i s ( x ) t h o s e who s e r v e y u m iiu>( i t u t iwr 

a s - f o r e i g n ' ' c o n s u l t a n u s . I f a p e r s o n i s e m p l o y e d on p a r t - t l t m -

b a s i s , p l e a s e i n d i c a t e w i t h ( P / c ) a g a i n s L c h e name - e g 

;Ri P e t e r s o n ( P / c ) . 

S C I E N T I S T S : -

Name. : Age S e x Qua l i L ' i ca t i o n s S p e c i a l i t y E n g a g e d i n kes» .n Ii 

t*,g., D r . R i c h a r d 
• P e t e r s o n : ( x ) 

• 

2 8 y r s M B . S c . ( C e y ) 
P h . D . ( 0 x f d . ) 

A g r o n o m y \ ' eh 

• ' ' D r . : P;M.. •: 
F e r n a n d o * 

. I? f t ) . 

35 y r s F B . S c . ( E n g . ) 
M.. Sr. C L o n d . ) 

M i c c o 
B i o l o g y 

No 

ENGINEERS,: r 

Name A g e . Se.x Q u a l i f i c a t i o n s S p e c i a l i t y E n g a g e d i n V •*•••.> •) 

e . g . M r . D . S i l v a 

: M r . T . i s i y a -
; p a l a n : . 
t 

i-ri—'. ; • 

A7 y r i 

5 0 y r s 

M 

M 

U e p t q u a l i f i e d 
M i Eng 

B S c . ( C e y J 

C i v i l 

E l e c t r o n i c s 

•No 

Yes 

* ' • • ' 
'Mj*pi;C/\L. PERSONNiEL:-

| . Nu.lli: * . 

o.rt oc •; 1. • 
: S a l g a d o 

Afce Si. X 

35 y r s j M 

i 
i 

d u n 1 i !-' i r a f ion : ; 

M I-. tl.ii 
M li L [' I Lund J 

S p e c i a I i t y 

| l'hy.sii.-i.ii. 
E(i t;aj;eil i n I'.c . 

1 Yi. : 

l-'-̂ i'-rfŵ  
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• i Alv SCIENTISTS: 

Name; Sex Qua 1 il icai. i o n * S p e c i a ' l i t y Engaged j.n ket.iJ 

Yes 1 c g . Mr. ' ;N.; ; 
A r a r r V a w a l a 

29- y r s M M..A ( L o u d ) S o c i o l o g i s t 

Engaged j.n ket.iJ 

Yes 1 
TECHNICIAN:- 1 

! Name 
i . . .1 . i 

; Ag__ Sex Q u a l i f i x a t i o n s S p e c i a l i t y Engaged i n t e s o . < l 

o .. g . Mr . S . '. 
N a d e s a n 

;2 / y r s M D i p l o m a 
( C e y ) 

I n s t ru inen t 
T e c h 

Yes. 1 

S c i e n t i s t s & E n g i n e e r s 

&. Social S c i e n t i s t s 

DEFINITIONS 

- Any p e r s o n who h a s r e c e i v e d s c i e n t . i l i c at I 
t e c h n i c a l t r a i n i n g j.n t h e f i e l d s o f s c i e n c e s 

( N a t u r a l S c i e n c e s , E n g i n e e r i n g and T e c h n o l o g y , M e d i c a l S c i e n c e s , Aj<vrc j | 
S o c i a l S c i e n c e s anci uno :u*etfc a n y o f t h e f o l l o w i n g c r i t e r i a ) 

( i ) C o m p l e t e d t e r t i a r y e d u c a t i o n l e a d i n g t o an a c a d e m i c J i - t ; r e e , 

( i i ) C o m p l e t e d t e r t i a r y n o n - u n i v e r s i t y e d u c a t i o n w h i c h h a s l . t .en 
r e c o g n i z e d ' a s e q u i v a l e n t t o a d e c r e e f o r t h e p u r p o s e o r 
c a r e e r r e q u i r e m e n t s T h o s e who q u a l i f i e d i n J e p u c t m e m 1 
e x a m i n a t i o n s a n d a r e c l a s s i f i e d a s e n g i n e e r s o r s c i e n t i s t s 
by t h e i n s t i t u t i o n s may b e a l s o i n c l u d e d . 

( i i i : ) . C o m p l e t e d . e d u c a t i o n s a y w i t h p r o f e s s i o n a l , e x p e r i e n c e 
w h i c h is- n a t i o n a l l y r e c o g n i z e d ( e g . M e m b e r s h i p of p r o f e s s i o n a l 
i n s t i t u t e ) a s ' b e i n g e q u i v a l e n t : t o a t u r u i a l p r o f e s s i o n a l 
e d u c a t i o n a t g r a d u a t e l e v e l . 

Technicians - ' ( P l e a s e , n o t e t h i s c a t e g o r y d o e s n o t i n c l u d e s k i l l e d 
; c r a f t s m e n . ) 

Any p e r s o n ' w h o ' h a s r e c e i v e d s p e c i a l i z e d v o c a t i o n a l o r t e c h n i c a l 
t r a i n i n g - i n any. b r a n c h o f . s c i e n c e o r t e c h n o l o g y a s s p e c i f i e d b e l o w : 

( i ) • One : t o : t w o ' y e a r s : t r a i n i n g a f t e r c o m p l e t i n g e d u c a t i o n 
a t s e c o n d a r y s c h q o l l e v e l , or h a s r e c e i v e d p r o p e r and 

: ' a d e q u a t e t r a i n i n g w h e c h e r o r n o t l e a d i n g t o a d e g r e e o r 
d i p l o m a b u t i s n a t i o n a l l y i d e n t i f i e d a s a t e c h n i c i a n 

( i i ) O b t a i n . t r a i n i n g a b r o a d on s h o r t - t e r m o r l o n g - t e r m p e r i o d s 
a n d c u r r e n t l y w o r k i n g a t t e c h n i c i a n s g r a d e . . 

( i i i ) C q m p l e t e d n a t i o n a l l y r e c o g n i z e d i n s t i t u t i o n a l e x a m i n a t i o n s 
a n d h a v e r e c e i v e d a f o r m a l training a s a t e c h n i c i a n . 



I/O KM li 

( T o b e f i l l e d by t h e F i n a n c e S e c t i o n ) 

. . isc- f u r n i s h t h e i n f o r m a t i o n r e q u i r e d t o t h e IJIRECTOR, 1 Fi>, 1 i lO/12 , 

i^HALQKA! MAWATHA, , COLOMBO 7 . 

.u. . : r e s p o n d b e f o r e Che 15 Tl | OF OCTOUER, 19ttA 

I N S T I T U T E : -

MAHE & TELEPHONE NO:OF CONTACT PERSON:-

Thu o b j e c t i v e o f t h i s s t u d y i s t o q u a n t i t y a c t u a l e x p e n d i t u r e i n v o l v e d 

on r e s e a r c h ; and e x p e r i m e n t a l d e v e l o p m e n t ( s e e d e f i n i t i o n ) I t y o u r 

I n s t i t u t i o n ' . d o e s n o t u n d e r t a k e r e s e a r c h a n d e x p e r i m e n t a l d e v e l o p m e n t , 

p i n d i c a t e ;No R A D a n d r e t u r n t h e f o r m t o u s . . I n t h e c . i s e o f 

r e s e a r c h i n s ; t i t u n i o n s and i n s t i t u t i o n s w h i c h h a v e a R & D b u d g e t , p l e a s e 

p r o v i d e t h e a c t u a l e x p e n d i t u r e f o r m o s t r e c e n t y e a r ( 1 9 8 3 ) a c c o r d i n g t o 

t h a f o l l o w i n g f o r m a t . I f y o u r i n s t i t u t i o n d o e s n o t h a v e a s e p a r a t a R & D 

D i v i s i o n 4nd: a ; s e p a r a t e b u d g e t f o r R & D, p l e a s e a t t e m p t t o I d e u t L f y 

t h a e x p e n d i t u r e i t e m s d i r e c t e d a t R I D " a c t i v i t y a c d e s c r i b e d i n t h e 

e x p l a n a t o r y n o t e ; . 

Q u e s t i o n 1 Do y o u h a v e a s e p a r a t e b u d g e t f o r R & D "YE3/II0 

Question 2 ' - What i s t h e e x p e n d i t u r e i n c u r r e d i n 1 9 8 3 

f o r R &'D by d i f f e r e n t . . R & D d i v i s i o n s i n t h e I m U ' i t u t e 

Y e a r -; 1 9 8 3 C u r r e n t E x p e n d i t u r e C a p i t a l E x p e n d i t u r e T o t a l 



••' > ~.n 3: -r Has any part of the above expenditure- used cor res 

commissioned outside your institution ? YES/Nu 

If so,. what is the amount spent for such extramural acciv 

'• Year - 1983 . Current Expenditure Capital Expenditure 

'. Division Sa Lary_ Other F.guinment • Othe£ 

Totpl Institute : 

F.guinment • Othe£ 

Quest ion : 4) Has any component of expenditure given in -QtH^tioh <• 
being used for related scientific activity such ;ih 
seminars, «.onf erenews, teaching, consultancy, tej;t' 
and quality control, vaccine production, - infonnac io.i 
and library services .and extension ourvic.es 1 "/ES/NO 

If ;sb,; could ypu Indicate the amount spent on such activ; 

Division Related R 4 D Expenditure X of tine spoilt on ruUt.:<( 
l R & D work by the staff 

• 

Question 5- • Please identify the research and development expemliturd 
in'terms of foreign grants received (either by the 
•institution or by Individuals) 

Foreign Funds 
: mi-

Current Capitol Total 

Question • 6 : - Could you partition thejR & D expenditure at cording 
to basic/appl ied/experimental • l^velopmem research 
projects by your institution. 

Applied Research Exper intent a I tie.^ki 

http://ourvic.es


R e s e a r c h a n d E x p e r i m e n t a l Deyu 1 o p m e n t (R & D) can; h e d e f i n e d is 

s y s t e m a t i c a n d c r e a t i v e work u n d e r t a k e n i n o r d u r t o i n c r e a s e t in-

s t o c k o f k n o w l e d g e , i n c l u d i n g know Ledge o f m a n , c u l t u r e anq 

s o c i e t y . , a n d t h e u s e o l t h i s " know I e d g e t o d e v i s e new a p p l i c a t i.-i>>. 

B a s i c R e s e a r c h c a n b e d e f i n e d a s any e x p e r i m e n t u . l o r t h e o r e t i c a l 

w o r k u n d e r t a k e n p r i m a r i l y t o a c q u i r e new k n o w l e d g e o f t h e u n d e r ­

l y i n g f o u n d a t i o n of p h e n o m e n a and o b s e r v a b l e f a c t s , w i t h o u t 

a n y p a r t i c u l a r o r s p e c i f i c a p p l i c a t i o n o r u s e i n v i e w 

A p p l i e d R e s e a r c h c a n b e d e f i n e d a s a n y o r i g i n a l i n v e s t i g a t i o n 

u n d e r t a k e n i n o r d e r t o a c q u i r e new k n o w l e d g e I t i s , h o w e v e r , 

d i r e c t e d p r i m a r i l y t o w a r d s a s p e c i f i c p r a c t i c a l a i m or o b j e c t i v e 

E x p e r i m e n t a 1 ; D e v e l o p m e n t c a n . b e d e f i n e d a s a n y s y s t e m a t i c wor 

d r a w i n g a n e x i s t i n g k n o w l e d g e g a i n e d f rom r e s e a r c h a n d / o r p r a c t i . - . i i 

e x p e r i e n c e t h a t i s d i r e c t e d t o p r o d u c i n g new m a t e r i a l s , p t a d u c t s 

a n d d e v i s e s , • t o i n s t a l l i n g new p r o c e s s e s , s y s t e m s a n d s n o u t s , . m l 

t o i m p r o v i n g s u b s t a n t i a l l y chos t - a t r e a d y p r o d u c e d 0 1 i n s t a l l e d . 

^L'LANATgRY_NQTKS 

The :percentage; of t jane, d e v o t e d t o R & D a c t i v i t y i s t Awn is a 

c r u d e m e a s u r e t o s e p a r a t e t h e R & D c o m p o n e n t f rom i ' t h e r 

r f e l a c e d s c i e n t i f i c a c t i v i t i e s s u c h a s t e a c h i n g , c o n i i u l t a n c . y > 

r o u t i n e t e s t i n g , s u r v e y s a n d g e n e r a l p u r p o s e d a t a c o l l e c t i o n , 

: e x p l o r a t i o n o f m i n e r a l s a n d o i L s , s c i e n t i f i c i n f o r m a t i o n s e r v i c e s , e t 

. It i s , h o w e v e r , d i f f i c u l t t o k e e p a n e x a c t r e r o r d o f t i m e d e v o t e d 

f o r R &. D w o r k , t h e r e f o r e , s u b j e c t i v e j u d g e m e n t may h a v e t o b e 

e x e r c i s e d . 

P l e a s e u s e t h i s m e a s u r e t o e s t i m a t e R & D e x p e n d i t u r e w h e r e v e r 

i t i s i m p o s s i b l e t o d i r e c t l y i d e n t i f y r e s e a r c h e x p e n d i t u r e . 

v 

http://can.be


(To be 
FORM C 

filled.by the Head of the Institute) 

fease return this form, to the DIRECTOR, IFSf 380/72. BAUDQHALOKA 
MAMATHA; COLOMBO 7,not later than 25 OCTOBER. 1984. 

INSTITUTE::-

Please 

Question 

p i> «; i : ii f B • n; o i « o « * • • 

p • 'A n. n •- ft •» « • 

• « • • » • 

1 <) ^ • « 1 A q t < « « « K « 1 

ircle 

1 -

the appropriate answer. 

What is the major area of activity in your institution ? 

(a) 
(b) 
(c) 
(d) 

(e) 
(f> 
(g) 
(h) 
(i) 

Agriculture, Forestry & Fisheries 
Commerce & Industry 
Medical Services 
Public Utilities 

Electricity 
: Gas 
Water 
Sanitary 
Transport 

Education 
Finance, Accounting & Legal 
Scientific and Technical Services 
Management & Consultancy 
Computer Services 

(j) Military Services 
:(k) Other (Please specify) 

1 
2 

3 
& 
9 
6 
7 
8 
9 
10 
II 
12 
13 

I* 

15 

Comment$ apd;explanations if any :-

Question 2 ;-' Do you perform research and development (R A p) In yqur 
: institution ? \ 
1) Yes - as a regular activity 1 
2 ) ; Yes - occasionally 2 
• 3) Never 3 

; 4) Other (Please specify) 

Comments and.explanations if any:-
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Question 3 - What is the role of science and technology ( S 4 T) 
in daily activities of your institution ? 

a) Vital in all respect 
b) Vital for some activities 
c) Moderately useful 
d), Rarely useful 
e) No use 

Comments and explanations if any:-

Question A 

Comments and 

When you need new S & T knowledge, where do you mainly 
look for such knowledge ? 

a) Generation within the institute 
b) Contracting out to a research institute/univer­

sity 
c) Purchase from abroad 
d) Others (please specify) 

Q u e s t i o n 

Comment 

explanations, if any :-

Do you depend on foreign S & T know-how ? 
a) Yes , 
b) No 

s and explanations if ahv:-

Question • 6 - If the answer is Yes for Question 5, why do you prefe 
.purchase of foreign know-how ? 

a) Lack of local capability and expertise 
b) Competitive pricing of foreign S & T know-how | 
. c) Superior standards & quality of foreign 

d) 
technology 
Others (please specify) 
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Comments and explanations if any ,:-

Question 7 - If you have an R &. D department, who selects 
the R & D projects ? 

a) Entirely by the Management of the institution 1 
b) Entirely by the individual Researchers themselves 2 
c) Partly by Management of the Institution and 3 

partly by the individual Researchers 
d) No specific method for selection U 

e) Others (please specify) 5 

Comments: and explanations if any :-

Question 8 - R & P projects in the institute are selected primarily 
according to -
a) Advise of experts in the field being researched 1 
b) The broad objectives and guidelines of the 2 

institution 
c) Market trends and surveys 3 
d) The need of new investment decisions 4 
e) No single method S 
f) Others (please specify) 6 

Comments and explanations if anyi-



Q u e s t i o n 9 - In y o u r o p i n i o n w h a t i s t h e m o s t common c a u s e 

l e a d i n g t o f a i l u r e s o f an i n n u v a t i v e p r o j e c t ? 

a ) F a i l u r e s of t h e R & D p r o c e s s i t s e l f l 

b) Pilot plant and prototype development failures 

d) Rapid turnover of trained personnel 

Comments a n d e x p l a n a t i o n s i f a n y : -

c) Market failures 3 

<4 

e) Others (please specify) 5 

Comments and explanations if any:-

Question 10 - What in your opinion is the major constraint for 
undertaking R & D in your institution ? 

a) Inadequate funds I 

b) Inadequate trained personnel 

c) Inadequate equipment and instruments 3 

d) Inadequate support facility 4 

e) Lack of motivation of staff 5 

f) Others (please specify) 6 

Question 11 - What in your opinion is the major incentive available for 

undertaking R & D by the staff of your institution ? 

a) Financial rewards I 
b) Promotional prospects 2 

c) Recognition of their work 3 

d) Other material incentives such as vehicles.housing 4 

e) Others (please specify) 5 

Comments and e x p l a n a t i o n s i f a n y : -
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(JStiun 12 - What arc the rumen I incentives that you are 
aware of, available for post R & D development ? 

a) Assistance for prototype development 1 
b) Assistance for pilot plant development 2 
c) Manufacturing and tooling incentives 3 
d) Provision for market research 4 
e) Protection policies for products 5 
f) No incentives -at present time 6 
g) Others (please specify) 7 

Comments and explanations if any :-

Question 1 3 - What is the most common problem in the development 
of pilot plants and prototypes ? 

a) Absence of vital components in the local market 1 
b) Lack of certain specific technological skills 2 
c) Poor quality material and/or components available 3 

locally 
d) High costs. 4 
e) Investment in pilot plant financially risky 5 
f) Others (please specify) 6 

Comments and explanations if any;-

Question 14 - If you do not have an' R ft D prograrae.in your opinion what 
should be the most preferred incentive for developing 
R & D activity in your institution ? 

a) R & D project grants from outside institutions 
b) Taxation incentives 
c) Tarift protection (to protect new products 

emerging from R & D ) 
d) Capital grants and credit facilities 
e) Protection of R & D knowhow(patents) 
f) Others (please specify) 

i i . 



Comments and explanations if any;-

Question 15 - What is the major vehicle in your institution for the 
transmission and diffusion of S & T knowledge from R & 
to actual practice? 

a) Extension services 
b) Through R & D personnel themselves 
c) Sale of R & D results(of technology) to outside 

customers 
d) R & D results are strictly confidential 
e) Others (please specify) 

Comments and explanations if any:-

Question 16 - Do you have a formal mechanismfor periodic review 
or evaluation of the progress of a project ? 

a) Projects are never evaluated 
b) Projects are evaluated occasionally 
r) Kv.i 1 ti.it ctl ivr." I i' I v 
d) Others (please specify) 

Comments and explanations if any:-

Question 17 - After project evaluation, have you at any stage 
abandoned the project ? 

a) Yes 
b) No 
c) Others (please specify) 

http://ti.it


Comments and explanations if any:-

' Question 18 - If your institution is involved in production, what 
is the approximate proportion of financial resources 
directed to products and process development ? 

a) More than 75Z product and 25% process 1 
b) 50% product and 50% process 2 
c) 25% product and 75Z process 3 
d) 100% product 4 
e) 100% process 5 
f) Others (please specify) 6 

Comments and explanations if any:-

******** 



EXECUTIVE SUMMARY 

INPUTS INTO SCIENTIFIC RESEARCH IN SRI LANKA 

MANPOWER - 1984 and FINANCE - 1983 

Table 1 Personnel Available for S & T Activities 

All S & T R & D No. of No. in University 
Activities Activities Ph.D. (PhD holders) 

Natural Scientists 2482 1340 301 526 (179) 

Engineers & Architects 3114 169 56 169 (35) 

Medical Scientists 336 216 4* 193 -

Social Scientists 2613 638 143 384 (125) 

Note :- * Medical Scientists possess other post-doctoral qualifications 

equivalent or higher than Ph.D. 

The above data do not include medical officers (1667) engaged 

in Health Services in the Ministry of Health and Secondary 

School teachers - estimated as 2242 science graduates and 

15379 arts and commerce graduates for 1984 by the Department 

of Education. 

Table 2 Expenditure Incurred on R & D 

(Million Rupees ) 

Recurrent Exp. Capital Exp. Total Exp. 

Current prices 117.34 (72%) 45.31 (28%) 162.65 

Constant prices 24.05 9.35 33.04 



Distribution of Expenditure according to the objectives of :-

Natural Sciences 15% 

Agricultural Sciences 58% 

Engineering & Technology 12% 

Medical Sciences 5% 

Social Sciences & 
Humanities 10% 

Situation Analysis with respect to High Turnover of Manpower and 

Underdevelopment of science and technology in Sri Lanka is attributed 

to a large number of causes as described in this study. Some of the 

most profound factors are as follows :-

a) inadequate funds for research 

b) unavailability of trained and experienced S & T Workforce and 
i 

under utilisation of local talents 

c) inadequate equipment, facilities and incentives for S & T 

activities. 

It is important to note that a large number of S & T manpower is not 

utilised for research and development activities (nearly 46% of 

natural scientists and 95% of engineers). Most of the available 

S & T manpower is relatively young and the number of senior and 

post-doctoral S & T personnel available in the country is small. 

Problems of Developing Science in Sri Lanka. 

. / . 



There were only 12% of natural scientists with doctoral degrees 

and 60% of them were'in the universities. This would mean that 

any depletion of senior and qualified personnel will severely 

hamper the training of young scientists and jeopardise the 

development of existing R & D structures. 

Brain-Drain 

Both internal and external brain-drain is adequately recognised 

as a major problem for the development of science in all circles. 

In 1974, a cabinet committee was set up to inquire into the 

problem of Technologically, Professionally and Academically 

qualified personnel leaving Sri Lanka. (Sessional paper No. 18 

of 1974). This report enumerated various constraints that 

affects brain-drain and made several important recommendations. 

However, these recommendations were not fully implemented and 

it is worth reviewing these recommendations to take necessary 

steps for their implementation. 

In their study, major causes for brain-drain were as follows :-

a) inadequate remuneration for scientists compared with other 

professionals (it is worth noting that the present salary 

structure is anti-intellectual. A messenger in a State 

Bank receives higher., remunerations,-^ and en joy -'father j;privi~ 

leges than a lecturer in an University). 

. / . 



b) lack of recognition of scientific work by politicians and 

sometimes by their peers. A considerable degree of inconsis­

tency in the evaluation of scientific work was noted. Another 

striking feature is the inadequate incentives to undertake 

doctoral work as the remuneration structures change only 

marginally with post-doctoral qualifications. 

Major Constraints for Research Work 

The constraints for R & D work noted in this study varies according 

to field of sciences and according to different institutions. 

Certain institutions such as Medical Research Institute, Metereo-

logical Department, Geological Survey Department was not in a 

position to carry out their routine activities due to inadequate 

funds and lack of equipment. 

Some of the major constraints noted are as follows :-

a) Inadequate funds and lack of trained personnel 

b) Difficulties in the formation of "critical masses" and lack 

of effective communication among local scientists and 

scientists abroad. 

c) Inadequate funds for Journals, Books and.equipment 

d) Inadequate rewarding schemes for performance of scientists, 

ej" "Institutional violence" and rigid administrative procedures, 

f) Absence of incentives for post - R & D development 
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INTERNATIONAL COMPARISONS OF R & D RESOURCES 

To put the Sri Lankan figures in international perspective 

it would be useful to work some international comparisons. 

In 1980, only 10.6% of the total R & D scientists and 

engineers and 6.0% of the R & D expenditure in the world 

were available in developing countries for research and 

development activities (UNESCO, 1984). The average number 

of R & D scientists and engineers per million population 

was 2954 for developed countries compared with 125 for 

developing countries in 1980. R & D expenditure as a 

percentage of GNP was 2.24% in developed countries as against 

0.43% in developing countries for the same period. 

The status of R & D in Sri Lanka in respect of both manpower 

and expenditure shows us in a poor light. The number of 

full time equivalent R & D scientists and engineers was 79 

per million population in 1984 and the R & D expenditure 

as a percentage of Gross Domestic Product was 0.14%. Table 

8.1 shows comparative data for selected countries. According 

to these statistics national financial commitments in Sri 

Lanka for research and development activities remains at a 

low level compared to other developing countries such as 

India, Argentina, Turkey, Brazil, Mauritius and Indonesia. 

The availability of R & D scientists and engineers per 

i . 

L., •*>«•• J . Ii;-j 
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Mauritius 1982 0.5 176 
Sudan 1978 0.2 219 
Argentina 1980 0.5 351 
Guyana 1982 0.2 97 
India 1982 0.6 1978 89 
Indonesia 1982 0.5 113 
Pakistan 1979 0.2 1981 61 
Philippines 1982 0.2 101 
Singapore 1981 0.3 296 
Sri Lanka 1983 0.14 1984 79 
Korea 1982 0.9 723 

Source:- UNESCO (1984) - Statistics on Science & Technology 
UNESCO, Paris. 

million population is also below most developing country 

average and in the range of countries such as Pakistan, Togo, 

Thailand, Philippines and Seychelles. 

Table 8.1 
Number of R & D Scientists and Engineers per million 
population and R & D.expenditure as a percentage of 
GNP for selected developing countries. 

R & D Exp. as a Scientists per 
% of GNP million people 



SUMMARY OF HIGHLIGHTS 

3. The public sector continues to provide the major S & T 

service in the country by employing 92% of the economically 

active scientists and engineers and being as well respon­

sible for 93% of the R & D expenditure. 

4. The number of scientists and engineers engaged in R & D 

activities amounts to 33% of the economically active 

scientists and engineers and only 10% of them were 

engineers and technologists. 

1. The total economically active scientists engaged in S & T 

activities reported in the study was 7221. Natural 

scientists comprised of 34% of the total, engineers and 

technologists were 43%, medical scientists 5% and social 

scientists 18%. 

2. Economically active natural scientists and engineers 

amount to 5557 in 1984 compared with 4567 personnel in 

1978. This corresponds to an average annual increase of 

2.5 percent (141 persons per year). This is compared with 

the annual average output of 645 scientists and engineers 

from the universities from 1977 to 1982. 
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5. Women comprise only 15% of.scientists and engineers. 

6. At constant 1970 prices (based on GDP deflator), the 

total direct R & D expenditure increased only marginally 

from Rs. 25 million in 1975 to Rs. 33.4 million in 1983. 

7. As a percentage of GDP, R & D expenditure had declined 

from 0.2% in 1975 to 0.14% in 1983. 

8. Per capita R & D expenditure in 1984 was around US$ 0.40 

down 7 cts from the 1975 figure. 

9. 58% of national R & D expenditure was spent on agricul­

tural sciences. 

10. Full-time equivalent R & D scientists and engineers per 

million population was 79 in 1984, the average for 

developing countries being 125 in 1980. 

11. Basic research constitute only 6% of the Gross Expenditure 

on R & D and the research expenditure was heavily weighted 

for Applied Research. 

12. In some state sector employment total emoluments are 

nearly twice that obtained by scientists in equivalent 

positions. 


