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PREFACE 

This report was compiled for the Natural Resources Energy and Science Authority of Sri Lanka 
on rhe direction of Prof: Priyani Soysa, Director General, NARESA. 

7hc report is based on the data gathered in a questionnaire-based national survey of all 
orgrrnlzntrons In the state, ziniversi@ and private sectors, engaged in Scient~jc and 
7i,clinologicrrl aclivifies (STA), which was conducted in 1996/97 by the S&T policy unit of 
NA I<f<SA. 

This is rhe lhird in a series of surveys initiated by NARESA formerly NSC) to ~itlJll it's 
manclrrre to collect data on Research and Development (R&D) Expenditure and Scientljc and 
Technical Personnel (STP) and to advise the Minister of Science & Technology on the current 
statu.s qf STA in Sri Lanka. The data presented in this report highlights trends in the flow of 
R&U c.~prnditzlre and the utilization of scient~jc and technical personnel, which could be a 
crzicinl inpzlt to.formulation and implementafion of a national science policy. 

The dejinitions and methods used confirmed to internationally accepted OECD and UNESCO 
guidelines lo facilitate national and internntional comparability. Since the two previous national 
surveys were based on the clnssijjcations recommended by UNESCO in 1978, the latest sectoral 
classification syste/n n~iupted in the i-evised Frascati Manual (1993) was not utilized in this 
survey in order lo ~naintc~in co~nparability over time. 

We wish to thank the heads and stnffmembers of all the respondent organizations - universities, 
research  institution.^, government departments and private sectorjrms including banks for their 
invaluable co-operation, which is an essential pre-requisite for the successfit1 completion of n 
national study of this nature. 

We are indebted to Ms. H.Prij~adnrshani, Ms. A. Kanthi, Ms. D. S~rriyanrachchi, and Ms. D. 
Fernando for their untiring efforts in data entry and word processing. We are also gratejd to 
Mr. Kevin Hall and Mr. Thikshcma-for their co-operation. 

Finally, we wish to record our deep appreciation of the encozlragement and advice given by 
Pro$ Priynni Soysa, Director General, NARESA during this assignment. 

Ms C.M Fernando 
Mr R.M. W. Amasadnsa March 1998 



FOREWORD 

This survey was undertaken by NARESA to fblfil a requirement of this institution to provide data 
for Science and Technology Policy reviews. 

There was better compliance on this occasion from the organizations involved in Research & 
Development than before. Perhaps there may have been some gaps in the private sector although 
a tremendous effort was expended to obtain information from that sector. NARESA was fortunate 
to get the compliance that was achieved. 

In Sri Lanka, due to lack of a critical mass of scientists, it is observed that scientists have to play 
many roles, namely; education, service and research. This recognition is essential in evaluating 
the research outcome among the academic scientists. 

However, there are many research institutes where the main fbnction is that of research. In some 
of these institutions, there nlay be an over-assessment of expenditure on research if institutional 
expenses have not been disaggregated. In certain sectors, as in NARESA, hnding resources have 
expanded because of the recognition of performance evaluation. The treasury allocations are 
historical, namely; based on the previous year's performance and expenditure of allocated funds. 

The new Ministry of Science and Technology worked hard to plead for better understanding of 
the need of Research for National Development. It is still far too low as this study reveals. It is 
well understood that there are finalcia1 constraints due to the North-East conflict that is 
hampering the allocation of filnds for Science and Technology Development. The sooner this 
problem is solved the better for National Development. 

Until then, it is our greatest endeavor to make a strong plea for release of cash flows to facilitate 
research which must have an even flow of finance for research workers and for upgrading 
scientific equipment in this era of international revolution of Science. 

It is expected that Science Indicators are reviewed annually. 

NARESA is gratefill to Ms. Clodagh Fernando ivho accelerated and helped Mr. Wasantha 
Amaradasa in this effort and Mr. Amaradasa himself who was nlaillly responsible for the data 
collection . 

Prof Priyani E.Soysa 
Director-General, 
NARESA 
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Preamble 

DEVELOPMENT O F  ORGANIZATIONAL FRAMEWORK 
FOR SCIENCE AND TECHNOLOGY 

POLTCY PLANNING AND IMPLEMENTATION IN SRI LANKA 

The organizational frame\vork for planning and implementation of Science and Technology policy 
plays a pivotal role in the promotion and development of S&T activities in a country. 

The historical evolution of the organizational stntcturc for S&T in Sri Lanka can be traccd i~ndcr 
four broad interact~\/e scgnlents \\hich have developed in parallel during the past century, 
particularly 111 the past fift), years, namely 

1. Institutional Policy Framework set ~ r p  to pronlote devclopmcnt of Scic~lce and Teclinology 
and to i~ivolvc tlie sc~cntific community directly in the policy planning and implementation 
process, tlirougli rcprescntativc multi-disciplinary associations. 

2. Research J~lstitutes cstablislicd to carry out rcscarcll and cxperimcntal development activities 
' and provide scientific scrviccs in kcy areas of the economy and governnicnt dcpa~tments with 

research functions. 

3. Professio~ial Societies in various disciplines and sub-disciplines and apes bodies. 

4. Tertiary Education Network including universities, advanced technical and vocational 
training institutes and postgraduate training and research institutions. 

Institutional Policy Frameworlc 

The establishment of the Cl~cmical Society in1940 \\Ins a landmark in the institutional set up and 
was soon follo\vcd by recognition of the scientific community when in 1942 the British Governor 
appointed a scientific advisory committee for the first time. 

The Clieniical Society spearhcadcd the formation of the Ceylon Association for tlic Advanccmcnt 
of Science (no\\/ re-named SLAAS) in 1944 embracing scicntists of all disciplines in one ~nulti- 
discipl~nary apex organization, \\~li~ch \\as a pioneering achievement 

This association ag~tated from the outset for the crcat~on of a national body charged \\lit11 
responsibility for the for~nulation and implementation of a National Science Policy and the 
initiation and promotion of scientific Research and Development in the country Tlic Sri Lankan 
scientists were no doubt inspired by the historic Science Policy statement cnunc~atcd by the Indian 
Prime Minister, Ja\\lal~arlal Nelin~ in the Indian Parliament in 1947 and thc political patronage 
afforded to tlic promotion of Science in India. 

Although the CAAS (now SLAAS) proposals wcre presented in 1948 and acceptcd in principle by 
tlie government, tt took twenty years to implement them by establishing the Nat~onal Sc~cnce 
Council (NSC) in 1968. Meru~~vhile the scicntific community took the initiative to f i l l  the void, in 
part, by establishing within the CAAS a General Rescarch Co~nnlittee (GRC) to stimulate and 
coordinate scientific rcsearcli in the country. 



Under Parliamentary Act No. 9 of 1968 (and thc revised Act No. 36 of 1975) the National Science 
Council was given statutory rcsponsibility, inter alia, to initiate, sponsor and support scicntific and 
tcchnological research dirccted towards dcvcloptnent and to advise the Minister on the allocation of 
funds for si~cll rcscarch and on the formulation and i~nplcmentation of a national science policy. 

4 

The Natural Rcsourccs, Energy and Scicncc Authoritjl (NARESA) was establlshcd by Act No. 78 
of 198 1 ,  supcrscding the lVSC, and given a \vider mandate covering the dcvclopment of scicnce and 
technolog)/, unti~rnl rcsourccs and cncrgy rcsourccs for thc benefit of thc people in a manncr 
consonailt \v~th the nntionnl interest. NARESA \\.as entrusted wit11 the responsibility of advising 
tllc Minister of Scicncc and Technology on the formulation and implementation of a national 
scicncc policy and tcchnolog! policy, allocatio~l of funds for rcsearch, collection and dissemination 
of infor~nntion rclrit~~ig to scicntific and technical mattcrs. reporting on cffcctive utilization of 
ava~lablc scientific pct.sonncl. :umong other rcl:ltcd fi~nctions. 

The first Sclcnce Policy srntc~ncnt \\'as made bj' the President of Sri Lanka at the an~li~sl  sessions 
of the SLAAS in 1978. C)tlicr higlllights in the consult:it~vc process \\ere thc f o r ~ ~ ~ u l a t ~ o n  of a 
co~nprcllc~~sivc Scicncc Polic~. documcnt outlinrng strategies for implc~ncntation in the for111 of a 
scssional paper in 1986 and tlic appo~ntmcnt of a PI-csidcntial Task Force on Sc~cncc and 
Tccllnology Dcvelopmcnt to advise the inci~dlbcnt Prcsidcnts in I99 I and again in 1994. 

According to universally acccptcd UNES'CO guidcli~:cs, scicntific and tcchnological activities 
(STA) comprise tllrcc broad intcractivc categories, namely: 

a) Research and expel-i~ncntal dcvclopmcnt activities (R&D) 
b) Scicnce and tccl~~~ological education and training at thc tcrtiary lcvcl (STET) 
c) Science and tcchnological scrviccs (STS) 

TIlc major focus of this study is the analysis of RctD fi~nding in Sri Lanka in relation to cconomic 
dcvelopmcnt and the gro\\rth and dcploj.mcnt of scicntific and tccl~nological personnel (STP) across 
the differcnt sectors and scientific disciplines. Whcncvcr relevant thc other two areas are covered 
to highlight their impact on the national S&T effort. 

Challtcrs one and two describe historical pcrspcctives and the objectives and methodology of the 
siudy, basic science indicators - their uses and limitations. 

Chaptcr three disciisscs the financial rcsources for R&D, sources of fi~nding and distribution of 
funds bet\veen sectors of perfor~nancc and disciplincs and natu re of rescarch. 

Chapter four describes the status of scicntific and technical nlanpo\vcr resources, their i~tilization 
and dcployinent among sectors and disciplines, rcsearch intensiti-es and tcchnical support indices. 

Chapter five revie\\ls the  university system and summarizes the gro\\itll and espansion of the 
tertiary educatioll system in relation to strategic needs for development. 

Chapter six focuses on the agriculture sector in relation to GDP and some indicators of research 
output from the major research institutes. 

Chaptcr seven deals \\rith the role of Science and Technology in economic dcvelopmcnt in relation 
to stn~ctural changes taking place in the cconomy and the challenges of globalization. 







1.3 S&T Indicators 

A major constraint to the assessment of S&T capability' is the lack of yardsticks which are 
internationally valid, nationally relevant and lend themselves easily to quantitative measurement. 

UNESCO and OECD have outlined standardized terminology and methodologies to define and 
obtain some quantitative measures or Indicators of the different aspects of the system, which are 
internationally comparable. In addition there has been a great deal of individual research into the 
development and refinement of indicators and the ~nethodology is still in an evolutionary stage. 

However there is an intricate nexus of intangible sociological and environmental parameters and 
complex inter-relationships which are country-specific and difficult to quantifL and lack 
comparability in a globally applicable logical framework. 

, 
Two types of indicators have been fleveloped. The first type are Input indicators which measure 
resources which are required as inputs for the pursuit of S&T activities, mainly finds and 
personnel. The other type are Output indicators which attempt to measure the direct products of 
S&T activities. Input indicators are more commonly used because they are easier to measure, 
data is more readily available and their interpretation is simpler in the national and international 
context. 

a) Input I~idicntors 

Two key macro indicators for measurement of R&D expenditure and scientific manpower 
resources (STP) which are internationally applied and recognized and for which UNESCO have 
standardized definitions are given below. 

1. Total Expenditure on Research & Development (R&D) measured by GERD (Gross 
Domestic Expe11ditnl.e on Research B; Development) 

This measure includes R&D domestically performed with foreign funds, but excludes R&D finds 
paid abroad. GERD is a national aggregate useful for policy makers but has limited significance 
for international comparisons because it is affected by price levels, exchange rate fluctuations and 
variations in Gross Domestic Product (GDP) which exists among nations. 

flq''~ 

ratio of GERD to GDP ar R&D Coeflicient is a dimension-less indicator which is unaffected 
C I'.~ 

&$"'price <, variations and differences in GDP and is a mork useful indicator for international 
>npa~&sas well 2s f ~ r  anaJysjs oftrends over tjme with& a country 

Indicators disaggregating Total Expenditure on R&D by sector, discipline, type of research 
activity and by nature of research are used for further analysis. 





































A salient feature is the substantial increase of R&D expenditure in the Higher Educatiotl sector. 
This increase could be attributed partly to the salary increases in the Higher Education sector 
compared to the other sectors and partly to an increase in research activities. This is evident 
from the fact that the proportion of recurrent expenditure in the Higher Education sector has 
nearly quadrupled from 5.6 per cent in 1984 to 21.2 per cent in 1996, while the proportion of 
capital expenditure in the Higher Education sector has increased seven fold fiom 0.6 per cent in 
1984 to 4.2 per cent in 1996. 

The percentage of time spent on research by the academic staff was used to calculate the 
proportion of salaries to be included in the recurrent R&D expenditure, The statistics published 
by the University Grants Commission on the basis of actual estimates given by Heads of 
Departments for each university and faculty were used for this purpose. It is significant that there 
are wide variations between faculties and universities depending on teaching loads, disciplines and 
facilities for research. In general high rates were reported by faculties of architecture, agriculture, 
science and medicine and low rates by faculties of management, education and cultural studies at 
the other end ofthe spectrum. 

Since the technical staff and the non-academic staff provided supporting services to the academic 
staff in both teaching and research functions, it was felt that a proportion of their salaries should 
also be added to the recurrent R&D expenditure in the Higher Education sector. 

Due to non-availability of an accepted mechanism to estimate the contribution of the non- 
academic staff the relevant component was estimated at 10 per cent while for the technical staff 
and for all academic services it was decided to use an estimate of 15 per cent, which was 
approximately the average time spent on research by academics of all faculties and universities 
taken as a whole. 

In addition, researchers use equipment phich is ~lsually categorized as laboratory and teachidg 
equipment for both research and teaching purposes. Therefore, a part of that expenditure 
tbgether with a part of the expenditure on new buildings should be added to the R&D capital 
expenditure in the H.E. Sector. Again, there is no valid formula to measure the share that should 
be included in the R&D expenditure and a conservative estimate of 10 per cent of the total capital 
expenditure was used. 

f 

With regard to the productive sector, inquiries revealed that inany processlproduct development 
activities in private sector firms which are involved in export oriented marketing are not being 
captured in the estimate of R&D expenditure. The records at EDB, CISIR and AgEnt show that 
many process development activities are taking place. However, most of the entrepreneurs who 
were contacted are either not interested or not in a position to guantifjr such efforts Therefore, 
the eEorts made on the incremental process/product development activities are not included in 
this study but could be the subject of a special study later. 

There are a limited number of largefirins in the private sector which are export-oriented but they 
have links with multinationals and depend more on available technologies developed abroad which 
give quick returns. They have made only marginal efforts to develop their own R&D activities. 
As a result of this under-reporting and consequent under-estimation the relative share of the 
productive sector has decreased from 9.4 per cent in 1984 to 1.5 per cent in 1996. 



































c) R&D Personnel - FTE & Research Intensity 

On conversion to the Full Time Equivalent (FTE), the total number engaged in full time R&D in 
1996 works out to 3,448 (FTE) compared to 2,790 (FTE) in 1984. The Research Intensity 
measured as the ratio of FTE to total number of scientists in STP work force is 25.9 per cen.t 
which is a marginal decrease over 1984 (26.4 per cent). It is evident that while the number of 
scientists engaging in R&D activities has risen substantially in 1996, the percentage of time 
devoted by them to R&D is much less than in 1984. The Research Intensity by discipline and sex 
is given in Table 4.12 

Table 4.12 Research Intensity by Sex 

Time Equivalent) 

1 

It is significant that females constitute nearly one third of the R&D workforce with high 
participation rates in natural (37.9), medical (35.8) and social sciences (35.3). 

Not surprisingly the highest research intensity is in the field of agriculture (67.0), which is the 
.backbone of the national economy and is well funded through several state sector research 
institutes. The next highest research intensity is in the social sciences (43.4) followed by medical 
sciences (37.7), which has a Iong tradition of research in the country and is also well funded by 

' government and foreign sources. The lo-west research intensity is in engineering (4.0). 

A striking feature is that research intensity is higher for female scientists (30.8) compared to their 
male counterparts (24.2) with the highest differential of53.4 for females against 38.8 for males in 
the social sciences. However, in the medical sciences males have a higher intensity of 41.3 
compared to females 32.6 and in agriculture male research intensity (79.6) is more than double 
that of females (38.7). 







Chapter 5 

DEVELOPMENT OF EDUCATION SECTOR 

Overview 

The present status of Science and Technology in Sri Lanka has to be reviewed against the 
background of the historical develop~nent of educational facilities and the establishment of an 
organizational structure for its ad~ninistration throughout the island. 

Sri Lanka invested significant financial resources in the development of an island-wide network 
of educational facilities since gaining Independence from colonial rule in 1948. The government 
had a virtual monopoly of educational services at primary, secondary and tertiary levels and has 
provided education in the .national languages free of charge for all children since 1945. A 
network of primary and secondary government schools was set up throughout the island in the 
1940s providing easy access to n~ra l  youth in the remotest villages. As a result there was a 
dramatic increase in school enrolment and a rise in literacy to levels comparable to those of 
developed countries. 

However, the recent liberalization of the economy has led to the mushrooming of private 
educational institutes offering education in the English language at premium rates without 
adequate controls and this could result in lowering of stcmdards. 

5.2 Statistics on Secolidary Education 

Some relevant indicators of secondary education are given in Table 5.1. 

Table 5.1 Statistics on Seconda~y Education 

Indicator 
Total No. of Schools 
No, of scl~ools with classes up to AIL 
No, of schools with Science up to AIL 
Per cent of AIL schools with Science 
Total No. of studalts ( in millions) 
Total No. of te2chers 
Student/teactier Ratio 
Total No. of graduate tcachers 
Graduate teachersltotal teachers 
No. of Science graduate teachcrs(1) 
Science graduatesltotal grad. teachers 
Certificated science/math teachers(2) 
Uncertificated Science tcacl~ers (3) 
AH Science teachers - (I), (2), 6r (3) 

Source: Statistical Abstract of Sri Li~tlka 1996 (* from Ministry of Education) n.a. not available 



The total expenditure on education has increased from Rs. 6,940 million in 1989 to Rs.20,417 
million in 1995 by the central government and a fbrther Rs.11,995 million allocated under 
provincial councils. The expenditure on education as a proportion of total government 
expenditure has increased steadily from 7.5 per cent in 1989 to around 10 per cent in the 1990s in 
spite of heavy competing- demands from other high priority sectors such as defence, agriculture 
and health. This trend reflects the country's continuing commitment to  the development of 
human resources. 

The total student population has increased steadily from 4.2 million in 1989 to 4.3 million in 1995. 
The number of teachers has increased from 150,000 in 1989 to 191,000 in1995, while the student 
teacher ratio has declined substantially from 28 in 1989;o 23 in 1995. The ratio of graduate 
teachers to total number of teachers is about 1 : 4 in 1995, while the ratio of science graduates to 
graduate teachers has risen from 8.7 per cent in 1989 to 9.8 per cent in 1995. 

The number of science graduates elmployed as teachers in the work force in 1995 is 4,700, while 
the total number of science and mathematics teachers, (including graduate, certificated and non- 
certificated) is 25,503, which is about 15 per cent of the total number of teachers. They are an 
in~portant category of auxiliary personnel who have not been included in the STP analysis. 

It is evident from these statistics that the number of science teachers working in the educational 
system is not adequate to accelerate the growth of science and technology and create a science 
qulture throughout the country. One of the reasons for the paucity of science teachers is the 
I111 ' ~ e r  job opportunities with better salary and promotional prospects available both in the private 
and pirl)lic sectors to science graduates in preference to non-science graduate's. 

5.3 Expenditure on Higher Education 

l 'he expenditure on the Higher Education sector has increased steadily from Rs. 691.6 million in 
1984 to Rs. 2,914 inillion in 1995 (see Chart 4). This represents an average annual increase of 
14 per cent reflecting the importance attached by the government to investment in human 
resorlrces. Within the Higher Education sector, capital expenditure has increased by 60 per cent 
fro111 1984 to 1995 while recurrent expenditure has escalated nearly eight-fold. 

Other indicators of expenditure on Higher Education vis a vis other sectors are shown in Chart 4. 
The funds spent on Higher Edncation as a percentage of total education has declined from 21 per 
cent in 1984 to 14.3 per cent in 1995 reflecting i higher prioritization of secondary education in 
government policy planning. Expenditure on Higher Education as a percentage of GDP has 
remained more or less static at 0.5 per cent. 

Foreign donor organizations have channeled substantial assistance to the Higher Education sector 
through direct grants to universities for teaching and research. Details of assistance for projects in 
operation during the year 1995 are given in Annex 4. The main beneficiaries are the Universities 
of Peradeniya (13 grants) and Colombo (12 grants). Some of the main donors are WHO, SAREC 
and IAEA. The key areas supported by foreign hnding are medicine, agriculture, environment 
and archaeology. 



5.4 Review of University System 

The University system in Sri Lanka has undergone many vicissitudes since the first University of 
Ceylon was established in 1942 followed by a second campus at Peradeniya in 1949. Two 
prestigious ancient centres of Buddhist learning (pirivenas) were given university status in 1958 
and re-named Vidyodaya University and Vidyalankara University, changing the established 
concept of a single university for the country. This led to the rapid expansion of science 
education and four university science faculties were in existence by 1967. 

A major structural change in higher education came with the enactment of Act No. 1 of 1972 
converting the four established universities and the College of Tecl~nology at Katubedde into five 
campuses of a single University of Sri Lanka reviving the old concept A sixth campus was 
established in Jaffna in 1974. Under the provisions of this Act, tertiary education was krther 
expanded by the creation of six specialized institutes including the Postgraduate Institutes of 
Agriculture and Medicine and th2 Institute of Ayurveda. 

By the University Act of 1978 the six campuses were again converted into six autonomous 
universities. A unique feature of this Act was the creation of the University Grants Co~n~nission 
(UGC) as an apex body which allocates funds to all universities and institutes in the university 
system; monitors and reviews the system with a view to maintaining standards; and functions as 
the central admissions agency for undergraduate courses based on merit and district quotas set by 
government policy-makers. 

At present the University system in Sri Lanka comprises the following institutions: 

a) Nation:~l Universities - At the end of 1996 there were 12 national Universities, viz. 
Universities of Cololnbo (1942), Peradeniya (1949), ICelaniya and Jayewardenap~~ra (1958), 
Moratuwa (1972), JatYna (1974), Ruhuna and Eastern (1984), Open University (1980), and 
Rajarata, Sabaragainuwa and South Eastern University College (1 995). 

b) Postgraduate lristitutes - Six postgraduate institutes are in existence, namely: 
Postgraduate Instit~~tes of Agriculture, Archaeology, Medicine, Managen~ent, Pali & Buddhist 
Studies and the newly established Postgraduate Tnstitute of Science (1996). 

c) Other Institutes - There are five other institutes of tertiary education in the university 
system, namely: Institutes of Aesthetic Studies, Computer Technology, Indigenous Medicine, 
Ayurveda and Worker's Education. 

The conversion of three regional universities to national universities in 1995 to overcorne regional 
disparities and the expansion of facilities by the creation of two new faculties and 21 new 
departments in existing national universities (see Table 5.2) to meet the growing denland for 
university education is ample evidence of the dynamism and vitality of the university system in Sri 
Lanka. 



Table 5.2 New Faculties and Departrlletlts established in 199SX 

Other institutes have been set up from time to time as part of a continuous expansion progratnlne 
to  meet the insatiable demand for tertiary education in Sri Lanka. It is evident from the statistics 
of the UGC over the last four years presented in Table 5.3 that only about 16 per cent of those 
students who qualify for university entry are admitted to universities every year. 

University 

Kelnniya 

Sri Jaycwardcnnpura 
Kelaniya 

Open Uni~~crsily 
Peradcniya 

Sri Jayewardetiapura 

Table 5.3 Statistics of University Entrants* 

Fi~culty 

Conin~crce and 
Management 
Gradu:~tc St~tdies 

In addition to free tuition, financial assistance in the form of Mahapola scholarships and 
government bursaries based on need is provided to the inajority of undergraduates who come 
from non-amuent homes, as seen in Table 5.4 

Depitrtment 

Accountancy & Hnnian Rcsource m~nagelnent 
Commerce, Hindi 
Hcalth Sciences 
Agricullural Economics, Agricullt~ral Estension 
Restorative Dentistry 
Social Statistics, English 
Forestry, Marketing Management 
Faculty oCMcdica1 Sciences-6 esisting depart~ncnts 
ncre rcplaccd by the follo~ving 15 departnients 
Anatorny, Biochemistry. Community & Faniily Medicine, 
Mcdicine, Forensic Medicine. Micro-biology, Palhology, 
Surgc~y, Obstetrics & Gynaccology, Pacdialrics, 
Physiology, Parasitology, Pliarn~acology, Psychiatry, 
Medical Education 

Acade~nic Yeat- 

1993194 
1994195 
1995196 
1996197 

Table 5.4 Statistics of Financi;~l Assistance to U~liversity Students* 

No. of students satisfying 
rnir~imum entry requirements 

55,126 
59,292 
56,740 
70,111 

Type of Assistance 
Year 
Mnhapola schol nrshi 11s 
Govcrnlnent Bi~rsarics 
TOTAL Assisted 

No. selected 

8.85 1 
9.460 
9.787 

1 1,200 

Percent selected 

16.1 
15.9 
17.2 
16.0 

* Source; Statistical IT;~ncl Book 1996 (UGC) 

No. of Students 
1991 

15,661 
14.60 1 
30,26 1 

1995 
16,796 
15,700 
32,496 

Increase 
+ I  135 
+I101 
+2236 



The apportionlnent of recurrent funds among the universities and institutes under the purview of 
the UGC is given in Table 5.5. It is seen that over 76 per cent of recurrent funds have been 
allocated to universities, 6 per cent to tertiary educational institutes and nearly 16 per cent for 
financial support of students. The distribution of students and staff alnong the institutions is also 
shown in Table 5.6. The average ratio of staff to full time undergraduate students in the 
conventional universities is 1 1.6 and the ratio of non-teaching to teaching staff is 2.4. 

Table 5.5 Stiltistics on Higher Education - Funds, Student Enrolmerlt i~rid Staff (1995) 

Institution 

a) Uni\-crsitics 
Pcradcniga 
Colombo 
Sri Jaycwardcnapura 
Kcl;~niya 
Moralu\\,a 
Ja Tl-11 a 
Rul~una 
Eastcrn 
R:I.~:I r21 t :I 
Sabi~r;~gamr~\va 
South Easlcrn 

Su l~  Total 
Open U~~i \~crs i ly  

I)) Institutes 
Postgraduotc 
Otlicr 

r)U~ii \~crsityGri~~its 
Comaiissio~i 
tl)Fi~i;rnci:~lAssis~;~~~cc- 

Total 
Enrolmcnt 
Under- 
gr;ltluate 

37,465 
7,017 
6.083 
5,413 
4.715 
1.848 
1 ,X04 
4.02 1 

974 
93 

565 
267 

32,800 
4.665 
1,607 

Totill 
Enrolmcnt 
Post- 

1.059 
1,852 

361 
192 

Total 
Enrol- . 

lrlclit 
Ot l~er  

15,192 
43 

I I6 
3 0 

189 
1,133 

Source: St;~tistic;rl I-Iaatl Book 1996 (UGC) 

The total enrolment in 1995 colnprised 32,SOO undergraduate students and 3,S50 postgraduate 
stirdents in conventional universities; 4,330 stirdents in the postgraduate and other higher 
educational institutes; and 20,667 students following postgraduate, undergraduate or diploma 
courses at the Open university. A fi~rther 76,000 were registered for external degrees at the 
Universities of Icelaniya, Peradeniya, Sri Jayewardenapura and Eastern university of which about 

a 4,200 were following science courses. 

The total enrolment in the university system in 1995 adds up to approximately 137,000. The full 
time undergraduate enrolment of 32,800 is an increase of 5% over the previous year, while total 
postgraduate enrolment in all universities and higher educational institutions has increased from 
8,348 in 1994 to S,863 in 1995. 



University Undergraduate Admissions 

The admissions for the year 19951 96 presented in Table 5.6 indicate an increase of 12 per cent 
over the previous year. It is seen that 54 per cent of the admissions are for Arts and allied streams 
while only 46 per cent are for Science based courses reflecting a ~nislnatch with labour market 
demands. The University of Peradeniya has the highest intake of 18.6 per cent followed by the 
University of Jayewardenapura with 17 per cent and the University of Colo~nbo with 15.2 per 
cent. 

Table 5.6 University Uodergraduate Admissions for year 199996 

Source: Sri Lanl;:ln Univcrsitics Year Book 1906 
. . 

5.6 Outl~ut of Univel:sity Graduates by Discipline and Sex 

The output of graduates in the year 1995 by discipline and sex is presented i n  Table 5.7. 

Table 5;7 Output of Graduates (Tnternal) by Discipline and Sex (1995) 

Source: Stiitisticiil HiI~~(lbool< 1906 (UGC) *Engineering includes Architecture & Quantity Sunreying 
n.a not available 





The percentage g~~aduating in the arts streams is -56:9 while the total. output in .the science> 
medicine, agriculture and engineering streams is 43.1 percent. Science ~raduates account for 20 
percent of total output while ~nedical and engineering graduates constitute 10 and 9 per cent and 
agricultural graduates only 4 per cent. Fe~nales comprise about 46 per cent of the total output 
and this average is Inore or less consistent across disciplines except in ArtsILaw where the 
percentage of females is as high as 55 per cent and Engineering where females constitute only 16 
per cent of total output. 

5.7 Distribution of Academic Staff among U~iiversities and Faculties 

The distribution of academic staff among Universities and Faculties shown in Table 5.8 indicates 
that the highest percentage is in the Science(27.6) stream followed by Arts(26.3) and Engineeriljg 
(16.1). 

Table 5.8 Distl-ibution of Academic Staff by Ulliversity and Faculty(1996) 

The distribution of acadernic staff according to staff category and university is given in Table 5.9. 
It is evident that nearly 42 per cent of the academic staff and 52 percent of the lsrofessorial staff 
are attached to the two oldest universities- Co101nb0 and Peradeniya. 

Table 5.9 Distribution of Academic Staff by Categoly and University 





5.8 - Enrolment of.Bostgraduates in Science and Engineering Courses 

Postgraduate institutes cater to the demand for higher qualifications in a socio-cultural ethos 
which has traditionally placed a premium on education as a means of personal hlfilment as well as 
a path to upward economic and social mobility. Postgraduate education has increased 
significantly over the past few years with the expansion of the postgraduate institutes and the 
postgraduate component in the universities including the Open university, which caters to a large 
number of external students. A number of new postgraduate courses were also started on a self- 
financing basis. 

~ A c o r d i n ~  to the statistics in Table 5.10, the total enrolment in postgraduate science courses has 
increased by 42 per cent in four years ffom 1,216 in 1991 to 1,730 in 1995. Medical courses 
account for nearly hklf~he total enrolment while agricultural courses have expanded significantly 
from 6 per cent of total enrolment in 1991 to 25 per cent in 1995. 

Table 5.10 Total Enrolment in Postgraduate Science and Engineering Courses 
- 

Soarce: World Science Report 1996 

There is a dramatic decrease in percentage enrolled in natural sciences from 23 per cent in 199 1 to 
e\ mere 5 per cent in 1995 which does not augur well for the development of basic research in the 
future. This trend is probably correlated to the increase in hnding for agricultural and medical 
research and growing disaffkction among natural scientists. 

Thg number of females enrolling for postgraduate courses has increased three-fold with the 
highest increase being recorded in the medical field with the percentage of females increasing 
significantly from 8 per cent in1991 to 40 per cent in 1995, which is partly attributable to the 
inclusion of nursing and para-medical postgraduate courses. Other disciplines which have 
attj-acted women are natural sciences (44 per cent) and architecture (40 per cent). At the other 
end of the scale, female participation has declined in engineering from 21 per cent in 1991 to 11 
pet cent in 1995; in agricultural sciences from 46 per cent in1991 to 35 per cent in 1995 and in 
rmthernatics and computing fields from 38 per cent in 1991 to 23 per cent in 1995. 
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Among the shortcomings identified i ~ t  the existir.~ syrterr.1 are the absence of a national policy on ' 

vocational and technical education and training, lack of an apex re~ulatory organization to match 
supply and demand of technical skills, inadequate harnessing of economic enterprises in delivery 
of vocational training, lack of career paths within the vocational sector and the low social image 
associated with technical and vocational skills. 

The present structure of the technical training component can be broadly divided into several 
broad segments. The first segment comprises state sponsored formal technical training given in 
the University of Moratuwa ( National Diploma in Technology), Open University (Diploma and 
Certificate courses), Aurthur C. Clarke Centre, Advanced Technical Colleges, Institute for 
Construction Training and Development (ICTAD) and the Labour Ministry and vocational 
training programmes provided by NAITA, National Youth Services Council (NYSC). 

A second segment consists of in-service job-oriented training programmes within public sector 
institutions such as the Ceylon Electricity Board, Survey, Telecommunications and Health 
Departments. It should be noted that this is a large segment which services the major part of the 
state infrastructure. 

A third segment which has expanded under the open economy is the various manufacturing sub- 
sectors such as garments, gems, jewellery and leather products which provide their own training 
programmes. 

FinalIy, there are a large number of demand-driven private sector agencies and NGOs which 
provide training in hotel and catering services, tailoring, secretarial and computer skills, etc. to 
meet the escalating needs of the economy. 

The challenge facing the government is the articulation of a clear-cut national policy integrating 
all these segments in a cost-effective strategy, providing incentives and mechanisms to up-grade 
and expand the training capacity which has evolved in the private and NGO sector and to utilize 
the substantial capacity of the public sector institutions to feed the private sector as well, thereby 
augmenting emiloyment opportunities for talented youth. 

a) Advanced Technical Training 

Under a rationalization programme undertaken by the government, the Department of Technical 
Training was transferred from the Ministry of Higher Education to the Ministry of Labour and 
Vocational Training in 1995 and the Sri Lanka Institute of Advanced Technical Training was 
established in 1996. This Institute will function as the apex body responsible for advanced 
technical education policies and programmes, development of curricula, technical teacher training 
and disbursement of financial and human resources among the Advanced Technical Training 
Institutes. 

Statistics on technical training provided at the Advanced Technical Colleges presented in Table 
5.11 reflects the expansion in facilities and staff and increase in admissions and capital expenditure 
on technical education from 1986 to 1994. 



In addition to these courses, the Arthur C. Clarke Centre for Modern Technologies provides 
training and R&D in science-based high technology areas including micro-electronics, satellite 
communications, robotics, computers and space technologies on a consultancy basis to the public 
and private sector. 

Table 5.11 Statistics on Technical Training 

Sourcc: Statistical Abstract of Sri Lanlca 1995 

ITEM 
Total No. of Tcehnic;~l Collcgcs 

a) Grade 1 " 

b) Grade 2 " 
c) Grade 3 " 

No. of Staff 
a) Teaching Staff 
b) Other Staff 

Ncw Admissions 
Totnl Enrolment 

a) Higher National Diplollla 
b) National Diploma 
c) National Certificate 
d) National Craft (Trade) 
e) Other 

Total GOIZ. Exl)enditurc on 
Technical Education Rs. m 

a) Recurrent " Rs. m 
b) Capital " Rs. m 

A significant trend which is identified is the increase in proportion of women participating in 
technical training programmes from 2.6 per cent in 1965 to 43.1 per cent in 1995, as shown in 
Table 5.12. 

Table 5.12 Enrolment in  Technical  Colleges by Sex 

1986 
27 
10 
13 
4 

1,101 
529 
5.72 

14,467 
20,938 
3,250 
1,127 
9,270 
1,787 
5,504 
289:~  

47.0 
242.8 

Total 1 Female 1 O/O Female I 

1991 
30 
13 
1 1  
6 

1,320 
686 
634 

12,852 
18,971 
3,112 
1,219 
9,974 
2,271 
2,395 
221.8 

94.0 
127.8 

I Year 

Source: Women and  en in Sri Lanka (Department of Census and Sti~tistics) 

1991 
3 1 
16 
11 
4 

1,575 
778 
802 

14,483 
20,914 
3.879 
1,568 

11,235 
3,556 

676 
659 

159 
500 

Total Enrolment 

b) Vocational Training 

The vocational training component was also strengthened with the aid of a ILO-UNDP grant in 
1995 to upgrade the institutional capacity of TVEC and the technical capability of NAITA to 
formulate standards and methods for testing and certification of skills. NAITA has expanded its 
enrolment by two thirds between 1990 and 1995 to reach 20,691 in 1995. Statistics of enrolment 
in vocational training programmes provided by NAITA, W S C ,  Ministry of Labour and Sri Lanka 
Handicraft Board are given in Table 5.13. 



TABLE 5.13 Tatal Enrolment in Vocational Training Programmes 

Soume: Women and Men - Department of Census and Statistics 

Training Area 

Business Studies 
Agriculture 
Automobile Industry 
Construction Industry 
Draughtsmen, Quantity Surveying, etc. 
Electrical/Electronic Technicians 
Technicians 
Shoe Industry 
Jewellery 
Handicrafts 
Food & related 
Printing & related 
Secretarial 
Textiles & Garments 
Beauty Culture etc. 
Englisli etc. 
TOTAL 

The National Youth Services Council (NYSC) assists school-leavers to acquire vocational and 
technical skills at 2 1  vocational training centres distributed islandwide. About 3000 youth are 
trained annually at these centres in motor mechanism, welding, industrial sewing, carpentry, 
masonry etc., and short term training courses for females in dress-making, tailoring, hair d~essing 
and beauty culture are conducted at 184 mobile training centres. In 1994.two diploma courses 
were started for school-leavers in computer skills and management studies. 

The Vocational Training Authority was established in 1995 to coordinate the vocational skills 
training programmes of the Department of Labour, which trained over 6000 school leavers in 
1995. 

Total 
Enrolment 

5,636 
5 63 

2,960 
902 

3,977 
1,550 

205 
122 
406 

2,678 
644 
575 

2,837 
8,363 
1,036 
1,791 

34,245 

Although female participation in vocational training is as high as 58.7 per cent it is evident that 
there is gender stereo-typing in course selection with a high percentage of women in traditional ., 
female activities such as dressmaking, textiles and garments, secretaribl work and handicrafts. 
Women's representation is very low in automobile and construction industry, electrical and 
electronic technician courses in conformity with traditional socio-cultural norms. 

Percentage 
Female 

57.1 
18.8 
0.2 
3.8 

27.6 
3.9 

25.4 
74.6 
38.9 
97.6 
22.7 
36.9 
87.0 
92.6 
87.5 
65.2 
58.6 

c) Migrant Workers 

The increase in output of vocational and technical trained manpower has been accompanied by an 
increase in migration of middle level and skilled manpower for employment abroad due to higher 
remuneration and promotion prospects and a time lag in creating local einploy~nent opportunities. 
Hence a phenomenon similar to the brain drain of scientists is also occurring in the case of 
technicians, as seen from the statistics in Table 5.14. The total number of migrants in $he skilled 
and higher level manpower categories has increased threefold from 10,141 in 1979 to 30,341 in 
1996. 



Computer Education 

Tnble 5.14 Migration for Employment d y  Manpower ~ e v k  ' 

" *  - 
The computer industry has shown rapid development in Sri Lanka during the last two decades 
with the advent of the free market economy and the necessity to keep'abreast of worldwide 
developments in the Information Technology industry. The government realised the need for a 
national regulatory body and established the Computer and Information Technology Council of 
Sri Lanka (CINTEC) in 1984. as an apex agemy with a wide mandate to advisedhe Minister of 
Science and Technology on formulation of a national IT policy; and to coordinate, monitor and 

.accelerate the development of IT in strategic areas while maintaining standards. 

,Manl)ower Level 

High Level 
Middle Level 
rSkiIled 
Unskilled 
House maid 

. Other 
TOTAL 

CINTEC plays a catalytic role in creating public awareness of the potential of IT; promoting IT 
applications in industry, trade, commerce and agriculture and in the public sector; stimulating 
colIaboration within the industry both locally and abroad in furthering development of IT based 
products and services; encouraging foreign exchange earnings through export of software and 
upgrading and maintaining standards for computer education and training to match the rapidly 
increasing demand for manpower resources and skills in the public and private sector. 

A number of private sector institutions are providing need based computer education and training 
to school leavers and professionals with short-term and long-term courses. They have formed an 
Association of Computer Training Organizations and federated with Vendor and Software 
organizations to form the Federation of Information Technology Industry under the aegis of 
CINTEC to act as a condult to channel information to its members. 

In the public sector, fiom 1973 the National Institute of Business Management (NIBM) runs two 
high quaIity diploma courses of 12 and 15 months duration with an annual intake of 400 students, 
which are highly rated in the job market; and short term demand-driven courses for public and 
private sector institutions, which are followed by about 500 professionals annually. It is 
understood that NIBM has the' capacity and professional expertise to expand its annual int&e to 
about 2000 students and 1600 professionals, if knding is available for buildings and equipment.. 

Source: Statistical Profile of Sri Lanka (Department of Census and Statistics) 
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- 
100,O 
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No. % 
1 ,657 
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19.6 
15.0 * 

100.0 

73.5. 

6.4 
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Fig. 15 Growth of G W  Agricultural Sector GDP and Manufacturina 
Sector GDP at Constant prices (1 982) 
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Chapter 6 

SOME INDICATORS OF RESEARCH OUTPUT (PUBLICATIONS ) OF RESEARCH 
INSTITUTES 

6.1 Historical Perspective 

Agriculture has been the mainstay of the Sri Lankan economy fkom time immemorial. 
With diversification and liberalization of the economy in 1977 in conformity with global 
trends the dominance of agriculture has been eroded but it will continue to play a major 
role in the hture. 

It is seen from Table 6.1 that the contribution of the agriculture sector to GDP has 
declined steadily from 22.4 per cent in 1985 to 18.2 per cent in 1996, while the 
contribution of the manufacturing sector shows a reverse trend increasing from 14.8 per 
cent in 1985 to 21.0 percent in 1996. The percentage share of agricultural exports also 
declined from 52.5 per cent in 1985 to 23.5 per cent in 1996 while industrial exports 
increased from 41.9 per cent in 1985 to 76 per cent in 1996. 

Table 6.1 shows the increase in GDP at constant prices (1982) and relative changes in 
sectoral composition during the period 1985 to 1996. Comparison of growth of GDP and 
growth of GDP in agricultural sector during the last decade is seen in Fig. 15. GDP has 
shown a 4.3 percent increase while the Agricultural GDP has increased only by 2'2 
percent. During the same period the total R&D expenditure at current prices has 
increased by 3.6 percent which is slower than the growth of GDP. 

However, 70 per cent of the population still earn their living directly or indirectly fro19 
agriculture. Improving the living standards of the farmers through modernization and 
rationalization of the agricultural sector is not only imperative from the sociological point 
of view but will also generate more purchasing power in the rural economy, create 
employment opportunities and fbel economic growth. 

According to statistics published by the Food and Agricultural Organization (FAO) of the 
United Nations, the Agricultural Production Index (API) for Sri Lanka has declined from 
108.3 in 1985 to 96.3 in1993, while other south Asian countries " .  have shown an increasing 
trend over the same period. 

As a result of the stagnation in agricultural production over the last two decades, Sri 
Lanka's food imports bill has risen to Rs. 36 billion in 1996, of which Rs. 11 billion was 
spent on wheat flour, Rs. 8 billion on cereals and Rs. 6 billion on milk and milk products. 

* Only about 50 per cent of the available land in the dry zone is being utilized effectively and 
there is a tremendous potential for research into cultivating additional acreages in the dry 
zone, where soil fertility is relatively higher than in the wet zane. 



The application of S&T in agricultural research will result in improved technologies and 
agricultural practices and enable reduction in costs of production, increase productivity 
and quality of products making them more competitive in international markets and also 
help to protect the environment and conserve natural resources, while reducing food 
imports, 

Historically the foundations of institutionalized scientific research and development were 
Iaid during the colonial era by the establishment of state sponsored research institutes and 
the creation of a supportive institutional framework for policy planning and its 
implementation. The chronological development of the network of research institutes, 
relevant government departments, scientific societies, professional associations and policy 
initiatives, is presented in Chart 5 (pages 76-77). It is clear that the initial emphasis was 
mainly on agriculture and health. 

6.2 Establishn~ent of Research Institutes 

Among the earliest research institutes to be established were the Rubber Research Institute 
(RRT) at-Agalawatte in 1910, the Tea Research Institute (TRI) at Talawakelle in 1922 and 
the Coconut Research Institute (CRI) at Lunuwila in 1928, to serve British economic and 
commercial interests in the plantation industry. Prior to this some research activities 
commenced with the establishment of the Royal Botanical Gardens (1882) and the 
formation of the Ceylon Agricultural Society in 1904, which formed the nucleus of the 
Department of .Agriculture set up in 1912 with a regional network of experimental 
stations. 

In the field of health the Bacteriologicnl Institute was set up in 1900 and the Pasteur 
Institute in 1918. They were later amalgamated to form the Medical Research Institute 
(MRI) in 1946. 

The earliest attempts at industrial research originated much later with the Industrial 
Research Laboratory in 194 1 and the Rubber Services Laboratory in 1948. Their 
resources were combined in 1945 to form the Ceylon Institute of Scientific and Industrial 
Research, which has emerged as the premier industrial research institute in the country. 

Role of Sri Lanka Association for the Advancement of Science (SLAAS) 

The Sri Lanka Association for the Advancement of Science (SLAAS) established in 1944 
has played a patriarchal role within the scientific community, articulating their viewpoint 
on matters of national concern and providing a bridge to communication with the 
administrative and political hierarchy. SLAAS has taken the lead in promoting science 
and technology activities and creating a science culture in the count~y through 
promotional activities, dissemination of information and advocacy. 

The membership of SLAAS which is open to'all scientists is divided into seven major 
categories (sections) according to the field of science. A scientist can be a member of one 
or more sections. 



The number of members registered in each section during the last four years is given in 
Table 6.2, The present membership exceeds 3,700 and a growth of 5% can be observed 
during the past three years. 

Table 6.2 SLAAS Membership 1994-96 

Section 1994 1995 1996 1997 

Source: SLAAS Annual Reports 

When compared to the total number of R&D personnel in the country which is estimated 
at 5,965, the SLAAS membership constitutes a considerable proportion of 62 per cent of 
the R&D scientists and engineers. Therefore, the members of SLAAS can be taken as a 
representative sample of the R&D personnel in the country. 

a) Annual proceedings 

Among it's diverse activities, the annual meeting of SLAAS provides a prestigious fo&m 
for presentation of papers on the investigations of researchers in the form of abstracts 
before a large and representative audience of peers. However, the analysis in Table 6.3 
reveals that only a small proportion of the membership is involved in presentation of 
papers. In medical and chemical sciences one out of each four members are involve bin 
presentations while in social and engineering sciences only one out of sixteen presents 
papers at SLAAS. 

Table 6.3 No. of Abstracts presented and No. of Scientists involved (1994-96) 

Scctian 

I I I I I I I I I I 
Source: SLMS Annzml Proceedings 

A 
I3 
C 
D 
El 
EZ 
F 

Total 

No, of Abstracts Na. of Scientists 
involved 

I 

1994 
30 
99 
I5 
8 1 
27 
56 
20 

Average 
No. of 

591 328 

1995 
3 5 
80 
20 
46 
2 1 
40 
7 

199-1 
84 
162 
20 
127 
51 
116 
3 1 

I I I I 477 1 489 I 279 I 0,53 
I 

14.0 I 

Abstracts 
1994-96 

32 
84 
13 
6 1 
23 
49 
17 

1996 
30 
73 
3 
56 
21 
5 1 
28 

No. of 
Abstracts ~ c r  

249 

1995 
106 
130 
23 
80 
47 

. 82 
9 

Percentage 
of ~nelnbers 

researcher 
1991-96 

0.34 
0.63 
0.28 
0.61 
0.46 
0.48 
0.69 

257 

1996 
93 
109 
3 
91 
51 
108 
34 

publishing 
1996 
25.4 
16.0 

15.0 
18.9 
26.0, 
5.9 



Performance of Research Institutes 

The above presentations are analyzed to obse~ve the contribution from the different 
research institutions. The number of papers during the period 1994-96 is plotted against 
the number of researchers for different institutions, in Fig. 16. At the top end of the scale 
is IFS where the ratio of abstracts to researchers is greater than one. Four institutes 
namely, RRT, CRI, HORDI and NARA, have a ratio exceeding 0.5, while CISIR, FCRDI, 
DEA have a ratio between 0.2 and 0.5 . The remaining institutions have a ratio less than 
0.2. It is observec! that some of the institutes in the latter group, such as MRI and NBRO 
are more service oriented. 

Furthermore, it is observed that the percentage of presentations with inter-institutional 
collaboration projects is as low as 15% - 20 %, except for section A and section E2. The 
highest collaboration with a foreign agency is observed in Section A, probably because 
medical sciences has attracted more foreign funding. 

It should be emphasized that the above output cannot be taken as the sole criterion for 
evaluation of orientation to publish research papers at different institutions. However, it is 
one indicator of research intensity and demonstrates the researchers' motivation to present 
their results in advance. 



The Journal of the National science Council (JNSC) which is one of the most reputed 
scientific journals in Sri Lanka receives only 23 % of its articles from the research 
institutes compared to 70 % from the universities. During the period 1994-96, JNSC has 
published only 16 articles from research institutes. One reason for the lower rate of 
publishing at JNSC could be the availability of opportunities for publishing in their own 
journals, as shown in Table 6.4. 

The research institutions such as W, SRI, NARA which have no formal institutional 
journal to facilitate researchers to publish their findings, have adopted the practice of 
arganizing an annual session (Annual Research Seminars) at which the researchers present 
their findings. The unavailability of resources for publishing a journal is the main reason 
for holding Annual Research Review Seminars in these institutions. However, these 
meetings are also useful to provide opportunities for a scientist to address a large 
gathering (inchding peers) where helshe gets an instant response from the audience on 
methodology, results and fbture directions at a lesser cost than through publishing a 
journal, 

TabIe'6.4 Jour~ials published by Research Ilistitutes and other selected 
Institutioas/Organiz~tio~is 

Ir~stitution Name of the Journal Frequency Average No. of 
(per annum) al-ticlcs pet. 

~~ulurne 

Research Institutions 

TRI Sri Lanka Jounial of Tea Science 2 
Tea bullctin 2 

CRI Cocos 1 
RRT J. of RRI of SL 1 

Rubber bulletiti 1 
Rubber pukvat11 1 

SRI SRI Research report 1 
DOA Tropical Agriculturists Irregular 11  
NARA J. of National Aqu~atic Resources Agency 1 (only up to 1988) 9 
MJ?J Bulletin of MRI 1 

Rescarcli Publieatioiu 47 (1989-93) 
CISIR , S&T bulletin 4 
Other 
DF Ceylon Forests- 4 
PGIA Tropiwl Agricultuiral Research 1 
AFAR Sri L a l h  J. ofAquatic Sciences 
UOC Ccylon J. of Medical Sciences 2 
NASSL Sri Lalika J. a€ Agricultural Scialces 1 
WNPS Loric 2 
UOP .C y l o ~ ~  J. of Biological Scie~ces 1 

Ceylon J. of Physical Sciences 1 
SLVA Sri Lanka Veterinary Js~mmal 1 
IE En,' oinecr 2 
LChern Che~nisfry in Sri Lads 2 
NARESA J. of National Sciencc Cou~ncil 4 

I 



-- 
~ r i e  publishing pattern of the institutional journals in some selected research institutes is 
anaIyzed in Tables 6.5 and 6.6 . It is seen that external collaboration is highest in the 
articles published by researchers at MRI . 

Table 6.5 Publishing Pattern of some Institutional Joirn~als 

, Table 6.6 Researchers in Research Institutes publishing in other Local Journals 

Reseal-ch 
Institution 

CKI 
RRI 
TRI 
VRI 
MRI 

Science Citation Index 

The number of publications of scientific material in international journals is an useful 
indicator to identify the quality of the local scientific research base relative to world 
science. The majority of research scientists will give first priority to submission of an 
article to a recognized international journal .in order to expose his research to the 
international scientific community. Hence it is reasonable to assulne that the more 
important results coming from local research efforts are published in reputed international 
journals. 

Period 

1991-96 
1995-96 
1992-96 
1994 
1989-93 

No. of Articles 

22 
50 
33 
6 

43 

No. of Scientists involved 
from within the research 
institution 

27 
56 
34 

30 

No. of Scientists 
from outside 

9 
14 
2 

I 
3 9 

m 



Investigations into the Science Citation Index (SCI) database provides insight into the 
level of internationalisation of Sri Lankan science. The SCI database covers more than 
4,000 journals published worldwide. According to the SCI database, Sri Lanka is in the 
59th position having 0.022 percent of world science publications. Our neighbouring 
country, India holds 12th position having 1.2 percent of world publications. It may also 
be worthwhile to bear in mind that the share of publications by developing countries is 
only 5 percent of the total. 

The growth of publications from Sri Lanka in international journals is shown in Table 6.7, 

Table 6.7' Growth of Publications in International Journals 

An analysis of a sample of international publications reveals that a higher percentage of 
publications have arisen from collaborative research with foreign countries. The quality 
of those papers (measured from the citation analysis) are also significantly higher than the 
other publications, especially in the fields of medical and chemical sciences. Frequency of 
research collaboration by country in the sample shown in Table 6.8 reflects the Strong 
orientation of local scientists towards U.K. and USA. 

Year 
1982 
1986 
1990 
1994 
1993 

Table 6.8 Research Collaboration with Frequencies (1991~95) 

Na. of publications 
11 1 
84 
179 
142 
149 

The international publications by each research institute, according to the SCI reveals a 
pattern similar to SLAAS presentations (Table 6.9). IFS (45) contributes heavily to the 
Sri Lanka share of world publications while MRI (lo), RRI ( 82, NARA (8) and CISIR 
(7) have shown some potential. This factor could be a guide to policy makers when 
making decisions to improve the research capacity of research institutions in Sri Lanka. 



Table  6.9 Nurnber of International Publications by Research I~ i s t i tu te  

RRI 1 2 1 1 1  2 1 3 1 8  

Research Institute 

IFS 

1997 
( up to Sept.) 

8 

CRI 

Total 

45 

1994 

14 

S RI 
TRI 
CISIR 
DEA 

1 

HORDI 

1995 

14 

0 
1 
3 
0 

PGRC 

1996 * 

9 

1 

1 

CARP 1 0 1  1 
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1 

VRI 
NARA 

Sour-cc : Scic1lcc'Cit;ition Illtlcs * E ~ c l u t l i l ~ g  Oct- Drc 1936 
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0 

MRI 

6.6 . R&D Institutions by Ci111acity 
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The R&D expenditure in 1996 and S&T personnel in some of the major research 
institutions is shown in Table 6.10. 
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Most of the R&D institutions falls within the category with R&D staff of 20 - 30 persons. 
The plot of RBrD expenditure against number of researchers in Fig. 17 reflects the relative 
capacity of different institutions to conduct research. Research institutions with more 
researchers and adequate finding which produce a lesser number of publications implies 
diversion of funds and staff to perform activities other than research . 

There are seven institutions above the centre diagonal Keaded by NARA followed by 
CISIR which receive over Rs. 1 mi1lion per researcher. At the other end of the scale are 
institutes such as NBRO and VRI which have less funds and re staff. /a" 
A comparison between Fig. 16 and Fig. 17 research capacity on the part 
of some institutions and potential for institutions if adequate 
resources are provided. Brief profiles are given in Annex 5. 

Table 6.10 R&D Expenditure and S&T Personllel at Research Institutes 

Role of NARESA Research Grants 

Institution 

Dopartmetit of Esl>ort Agriculture 
Hector Kobbekadu~va Agrariati Rescarcl~ & Training h~stitute 
Rubber Itcscarch Institute 
Coconut Resenrcl~ Institule 
Tca Rcscnrch histitutc 
Vctcrinary Research Institute 
Sugar Rcsenrcli Institute 
Mcdical Resenrcl~ Institute 
National Aquatic Rcsourccs & Developmctit Age~icy 
R~ee R~.search & Dcvelopmcnt histitutc 
Natiolli~l Ri~ildinp Rescarch Orga~ii~ation 
Nationill Etigitiecritig Itcscarcli B Dcvrloptiient Centre 
Bandiirkinaike Memorial Ayurvedic Rescnrcli Itistitute 
Ceylon Institute for Scientific &Industrial Research 
Inst~tide of Fundamcnt~~l Stttdics 
13orticulturc Rcscnrch lG. Dcvcloptnent Instilute 
Field Crops Rescarcll & Develoj~rncnt I~istiri~tc 
Departnicnt of Agrici~lture (e~cluditig IIOIUII, RRDI atid 
FCRDI) 

The NARESA research grants scheme which commenced in 1970 has supplemented the 
research budgets of universities, research institutes and government departments. 
NARESA adminsters local grants to individual scientists as well as negotiates foreign 
grants for scientists in universities and research institutes. NARESA has released an 
annual allocation of Rs.20 m. from treasury finds during the recent past. This allocation 
has been almost matched by funds received for research from foreign donor agencies every 
year. 

S&T Personnel 

25 
4 1 
24 
32 
43 
38 
20 
65 
5 9 
20 
62 
28 
25 
45 
46 
4 1 
36 

147 

R&D Expenditure 
Rs. million 

13 
18 
50 
60 
3 8 
16 
44 
50 
95 
27 
13 
43 
14 
72 
3 5 
75 
56 
46 



Treasury finds are allocated for research grants which are scrutinised by specialist panels before 
qualifying for awards. Foreign funds are received for specific projects under collaborative 

"programmes which give high priority to building research capability. The university sector which 
has a very meagre research budget is the major recipient of NARESA grants consuming 80% of 
the total allocations. 

In addition to many research publications based on the findings of the research grantees, 
enhancement of the pstential to carry out research, through training personnel under a M.Sc./ 
M.Phil. or Ph.D. programme, is a significant achievement of the NARESA research grants 
programme. An average of two Ph.D.s and eight Master's degrees have been awarded per year 
under NARESA research projects. 

Table 6.11 Performance of NARESA Research Grants Scheme (1972-96) by Discipline 

% 1 39.3 1 13.2 1 6.3 I 23.9 1 17.3 1 100.0 
Total Expenditure ( in Rs '000) 1 29,662 1 5,753 1 5,048 1 11,366 1 2,652 1 54,481 

Discipline 
Indicator 
Completed Grants: No. 

Natural 
Sciences 

309 

Yo 
Masters Degrees No. 

yo 
Doctoral Degrees No. 

Yo 
Publications( International) No. 

Agric- 
ulture 

104 

54.4 
. 192 

1 53.2 1 4.0 1 20.0 1 11.4 1 11.4 1 100.0 

% 1 70.7 1 6.1 1 5.9 1 15.0 1 2.3 1 100.0 
Source: NARESA . * Includes Physical Sciences 

60.6 
14 

37.8 
107 

Publications( Local Journals) No. I 9 1 
Yo 

Communications No. 

According to the statistics in Table 6.11, natural sciences is the leading discipline consuming more 
than half the expenditure on research grants and accounting for 39 percent of the completed 
grants. The other major discipline is medical sciences which has utilized 21 percent of the 
research allocation and accounted for 24 percent of the completed grants. 

Engin- 
eering * 

49 

10.5 
12 

Natural sciences is also the most productive field, responsible for 61 percent of master's and 38 
percent of doctoral degrees; and nearly half the publications in local ancl international journals. 

2.8 
0 1 
2.7 
08 

20 1 17 
38.1 
277 

There is also a high demand for financial support to attend international gatherings which enable 
Iocal researchers to keep in touch with global developments in their specialities. More than 60 
travel grants are awarded per year to local scientists who present papers at regional and 
international meetings. It is difficult to develop indicators to evaluate the benefits received by the 
researcher and the country as a whole from such participation. 

Medical 
Sciences 

188 

9.3 
17 

70 1 41 1 239 

5.3 
04 

10.8 
40 

8.4 
24 

Social 
Sciences 

136 

-20.9 
37 

Total 

786 

11.7 
15 

40.6 
23 

7.1 
23 

4.9 
5 9 

100.0 
3 17 

18.6 
03 

8.1 
23 

29.3 
59 

100.0 
3 7 

100.0 
20 1 

17.1 
09 

100.0 
392 



Chapter 7 

ROLE OF S&T JN ECONOMIC DEVELOPMENT 

7.1 Background 

Sri Lanka emerged as an independent sovereign nation in 1948 with an agriculture based 
econorny highly dependent on external trade due to its small size, low per capita income 
and limited resources. The cotnmercial plantation sector - tea, rubber and coconut, almost 
exclusively accounted for foreign exchange earnings while food imports constituted 50 per 
cent of merchandise imports. 

After various attempts at diversification of the economy, industrialization, import 
substitution and controls(1960-65) and de-regulation (1965-70) followed by strict controls 
(1970-77), decisive changes of policy came in 1977 with the introduction of an open 
ecocomic policy, liberalization and structural reforms. 

During the last two decades from 1977 to 1997 there has been bi-partisan political support 
for open economic policies in harmony with global trends. The new policy environment 
has enabled mobilization of unprecedented levels of concessionary aid from multilateral 
donor agencies and also attracted foreign direct investment from multinational companies. 

7.2 Sectoral Composition of GDP 

The sectoral composition of GDP is presented in Table 7.1 

Table 7.1 Composition of Gross Domestic Product 

Sector 

Agriculture, 

Source: Central Bank Repol-ts 

~i re s t ry  & Fishi~lg I I I 

Current Prices (Rs. M.) 

Mining and 1 2,238 1 6,757 1 13,927 1 3,300 1 2.3 1 4,408 ) 2.5 1 2.5 

Constant (1982) Prices (Rs. M. ) 
1996 

------ 
156,108 

1982 

24,964 

1992 
Amount O/O 

30,090 1 21.3 

1992 

100,080 

1996 Growth ~ i t e  
Amount % 
32,109 1 18.4 1.6 



The manufacturing sector has grown at the rate of 8.3 per cent and emerged as the lead 
sector increasing its contribution to the GDP from 18.5 per cent in 1992 to 21 per cent in 
1996, while the contribution of the agricultural sector has declined from 2 1.3 to 18.4 per 
cent, according to the statistics in Table 7.1. 

The industrial sector comprising about 400 large scale, around 25,000 small and medium 
scale industries and over 100,000 micro-enterprises and self-employment units islandwide, 
has emerged as the most dynamic sector with the highest growth potential and 
employment generation capability. 

It is seen from Table 7.2 that the value of Industrial Production has nearly doubled from 
Rs.m. 136,106 in 1992 to Rs. m 260,247 in 1996, while value added has increased by 90 
per cent during the same period. The growth in industrial production came mainly from 
the three major sub-sectors, namely food and beverages; textiles and leather products and 
chemical, petroleum, rubber and plastic products, which together accounted for 77 per 
cent of the growth. These sectors comprise mainly low technology industries. However, 
there were marginal increases in some non-traditional export oriented areas such as 
jewellery, machinery and electrical and electronic goods, which are more technology 
intensive. 

It is significant that the private sector expanded by 6.9 per cent and accounted for 90 per 
cent of the industrial production in 1996 according to the Central Bank. 

Table 7.2 Industrial Producti'on by Sub-sector 

Sub-sector 

Food, beverages and 
tobacco 
Textiles, apparel 
and leather prod. 
Wood & Wood 
products 
Paper & Paper 
products 
Petroleum, chemi- 
cals, rubber etc. 
Non-metallic 
mineral products 
Basic metal prod. 
Fabric. metal prod. 
machinery&equip. 
Manufac. 
TOTAL 
Source: Central B 

Value of Industrial Production 

nlc Annual Report 1996 

Value Added in Industry Capacity 
Utiliz- 
ation 

1996* 



The production structure of the manufacturing sector has undergone substantial structural 
changes as shown in Table 7.3. The share of the plantation crop export processing sector 
declined by half from 41 per cent in 1976-80 to 20 per cent in1991-95 and cottage 
industries declined from 11 per cent to 7 per cent in the same period. On the other hand, 
the share of factory industries escalated substantially from 48 per cent in 1976-80 at the 
commencement of the open economy to 73 per cent in 1991-95 due mainly to the 
expansion in the garment industry. 

7.3 Structure of Manufacturing Sector 

"Source: Statistical Profile of Sri Lanlca (Dcl)a~-trncnt of Census & Statistics) 

Period 
Manufacturing 
Export Processing (tea, 
rubber, coconut) . 
Factory Industries 
Cottage Industries 

7.3 Foreign Direct Investment 

Since Sri Lanka does not have a high savings rate it relies on foreign investment to 
supplement domestic savings. The Board of Investment (BOI) is a statutory institute 
charged with the responsibility of promoting foreign participation and facilitating 
investment by offering a package of incentives, including generous tax holidays and duty 
free import concessions to both local and foreign investors for setting up manufacturing 
establishments with export orient ation. 

This policy has yielded dividends and Sri Lanka was able to attract substantial foreign 
capital, mainly from South East Asian countries, India, Australia, USA, Germany and Italy 
with concomitant introduction of new technologies and improved access to global 
markets. The level of Foreign Direct Ihvesttnent has risen from SDR 42 m. in 1981 to 
SDR 11 1 m. in 1994. 

1976-1980 
100.0 
41.4 

47.6 
11 .O 

Table 7.4 Realised Investnients iu BOI projects in 1996 
Rs. Million 

1981-1985 
100.0 
35.9 

54.4 
9.7 

1986-1990 
100.0 
28.4 

63.6 
8.0 

1991-1995 
100.0 
20.5 

72.5 
7.0 

No. of 
Enter1)riscs 

Non-nictallic mineral products 
Fabricated metal products, machinery, 

TOTAL 1 606 1 710 1 50,370 1 60.957 1 72,219 1 91,622 1 
Source: Central Bank Annual Report 1996 n.e.s - not elsewhere specified ' 

Foreign 
Investincnt 

equipment 
Manufactured products (n.e.s.) 
Services 

Totill Invest~ncnt 

39 
19 

9 1 
217 

42 
20 

102 
255 

774 
615 

2,919 
28,108 

972 
605 

3,499 
34,694 

2,345 
978 

2,783 
1,180 

4,068 
43,487 

4,647 
55,539 



In 1996 Sri Lanka's investment was about 25 per cent of GDP, with national savings at 19 
per cent and foreign investment accounting for the difference. The realised investments in 
BOI industrial projects increased by 56 per cent in 1996 arresting a 46 per cent decline 
in1995, as seen in Table 7.4 

Exports and Imports 

Although export earnings have risen substantially under the open economic strategy, 
import expenditure has increased at 'a higher rate resulting in an overall trade deficit since 
1975. Export earnings from BOI industries rose significantly from 42 per cent in 1992 to 
61 per cent in 1995 (see Table 7.5). 

While the balance of trade from BOI enterprises is positive and increased from about US $ 
108 m. in 1995 to US $ 642 m. in 1996, the balance of trade from non- BOI enterprises 
shows a deficit which has increased from US $ 1,074 m. in1992 to 1,785 m, in 1996, 
contributing to an overall deficit. 

Table 7.5 Exports and Imports 

Sourcc: Statistical Profile of SI-i Lanlin - Department of Census and Statistics 

The composition of exports has changed considerably with industrial exports dominating 
the export scene and contributing 74 per cent of the value of total exports in 1995. Real 
growth of industrial exports has amounted to 13 per cent in1995. Garments have been the 
premier foreign exchange earner in the last decade and constituted 60 per cent of industrial 
exports and 48 per cent of all exports in 1995. However, value added in this sub-sector is 
only about 35 per cent due to high expenditure on imports of fabric and accessories for the 
industry. 

Export Promotion and Access to Technology 

The state is committed to ensure a stable policy environment to promote private sector 
investment and expansion as the main engine of economic growth. Within this liberalized 
environment the private sector is expected to increase productivity and generate the major 
share of employment opportunities for youth entering the labour market. 



imp*  and Exports I(W) 

Imports and Exports (non 8011) 



The following projects have been initiated by the government with foreign donor 
assistance to improve access to technology, improve productivity and quality of exports. 

1. Technology Initiatives for the Private Sector (TIPS) 

A grant of US $ 12 million has been given to help the manufacturing community in 
collaboration, technology sourcing, etc. on a cost sharing basis. The TIPS project has 
been extended up to the year 2000 with additional grants for micro-enterprise 
development and environmental technology. 

2. Industrial Technology Management Information Network (ITMIN) 

This information network is intended to serve as a clearing house for customer 
information needs and a bridge for technology transfer between the private and public 
sectors. The project is assisted by a grant of US & 1.2 million and local finds raised from 
a consortium of private and public sector organizations. 

3. Private Sector Programme (PSP) 

German assistance has been channelled through this programme to increase the 
competitiveness of private sector industries by providing integrated advisory services, 
technology transfer, consultancy etc. in selected areas such as wooden toys, rubber, 
footwear and essential oils. 

4, ADB Grant 

The government has received a US $ 34 million grant from the Asian Development Bank 
for the improvement of R&D in certain strategic areas of industrial technology, in which 
Sri Lanka has demonstrated competitive advantage including bio-technology, electronics, 
agriculture and garments. It is proposed to set up ten centres in selected universities to 
improve R&D facilities islandwide and to train an adequate number of technical staff to 
man these R&D facilities. 

7.6 Challenge of Globalization 

The process of globalization has posed a strong challenge to third world countries to 
become competitive in international markets in the next millenium. Sri Lanka's industrial 
and agricultural products will have to compete with foreign goods on equal terms once 
tariff protection is removed by the year 2005, when the World Trade Organization (WTO) 
Agreement is scheduled to be hlly implemented. 

Unless the quality of export products reaches international standards by application of 
improved technology and prices remain competitive through increased productivity, Sri 
Lanka can become marginalized in the global economy. Hence it is imperative to re-think 
and re-formulate economic strategies at the macro and micro level to meet these 
challenges. 



The strategy must lay emphasis on effective utilization of science and technology inputs, 
facilitation of technology transfer and fbsion with necessary management and marketing 
skills to produce high value added innovative products which are competitive in the global 
market. 

While technology transfer will inject a vitally important degree of dynamism into export 
oriented industries, indigenous initiatives must be protected and nurtured within the 
system. Multinational Corpor.ations (MNC) are ready to invest in third world countries 
with selective technology transfers and capital inflows which are essential requisites for 
increasing productivity, improving competitiveness of local products in global markets and 
generating empldyment opportunities. 

However, MNCs are guided by profit motives rather than social concerns and they must 
be closely monitored to ensure that their investments lead to sustainable growth and they 
do not resort to short term exploitation of local resources and quick repatriation of profits. 

The recent Trade Related Intellectual Property Rights (TRIPS) agreement which is part of 
the General Agreement on Tariffs and Trade (GATT) extends the scope of intellectual 
property to cover plant and animal resources, posing a fbrther threat. It is imperative for 
third world countries to develop an effective strategy to preserve and protect their rich 
genetic bio-diversity and traditional knowledge from the possibility of predatory 
exploitation by MNCs. 

Sri Lanka should be alerted by the recent experience of the Indian Council of Scientific 
and Industrial Research (CSIR), which has challenged successfblly the application of an 
American university for patenting the healing properties of turmeric, a popular local 
remedy and is now challenging the application for patenting a variety of Basmathi rice by a 
Texan firm. 

There should be a firm commitment to absorption and adaptation of imported technologies 
through adequate investment in R&D infrastructure and establishment of strong linkages 
between the academic, R&D and industrial sectors. 

In accord with this strategy the Presidential Task Force on Science and Technology has 
laid guidelines for market orientation and re-structuring of research institutions and 
industrial laboratories and reorganization of S&T training institutions to respond to 
market demand. At the same time there should be a joint regulatory inechanistr between 
the state and private sector to protect local resources and knowledge. 



Chart 5 

ESTABLISHMENT OF S&T INSTITUTIONAL AND POLICY FRAMEWORK 
IN CHRONOLOGICAL ORDER 

c. 

I S&T INSTITUTIONS 1 
Survey Department 
Ceylon Medical College 
Royal Botanical Gardens 
Depart~nent of National Museuins 
Ceylon Tecluiical College 
De Soyza Bacteriological Institute 
Department of Irrigation 
Mineral Surveys of Sri Lanka 
Govenunent Analysts Department 
Ceylon Agricultural Soc~ety - Nucleus of Depmnent of Agriculture 
Dry Zone Researcli Station at Malia Illuppallama 
now Field Crop Research & Development Institute (FCRDI) 
Rubber Researcli Institute (RFU) at Agalawatta 
Department of Agriculture with 6 Teclu~icnl Divisions- 
Researcli, Extension, Educatioi~ & Training, Farms, Agricultural 
Ecoliornics & Royal Botnnical Gardens 
Pasteiu Institute 
University College 
Tea Rcsearcli Institute (TRI) at Talawakelle 
Coconut Researcli Institute (CRI) at Lunuwila 
Veterinary Research Laboratory (VRL) 
Industrial Researcli Laboratory (IRL) 
Uiliversity of Ceylon (amalgamating Ceylon Mcdical College and University College) 
Medical Researcli histitute (MRI) combining Pasteir Institute and 
Bacteriological Institute 
Anti Malaria Campaign 
Anti Filariasis Campaign 
Rubber Services Laboratory (RSL) 
Depart~nent of Meteorology 
Ceylon Cancer Society 
Ceylon National Association for the Prevention of Tuberculosis (CNAPT) 
Department of Wildlife Conservation 
Central Rice Breeding Station, Bahlagoda 
(now Rice Rescarcli Developlnent Institute RRDI) 
Ceylon Institute of Scientific and Industrial Researcli (CISIR) 
Geological Survey Departnient 
State Engineering Corporation (SEC) 
Bandaranaike Menlorial Ayurvedic Researcli Institute (BMARI) 
Veterinary Research Itistitute (VRJ) upgrading VRT, 
National Institute of Business Management (Nll3M) 
Family Health Bureau 
Industrial Development Board (DB) 
Atoniic Energy Aulhority (AEA) 
Ceylon Electricity Board (CEB) 
Agrarian Research and Training Institute (now HARTI) 
Depart~nent of Export Agriculture (DEA) 
Ceylon Engineering Consultancy Bureau (CECB) 
Den~ograpliic ~ r a i h i n ~  and Research Institute 
Sri Lanka Foundation Institute (SLFI) 
Water Resources Board 
National Water Supply & Drainage Board (NWSDB) 
National Engineering Research & Development Centre (NERD) 
Falnlyrah Development Board 
Sri Lanka Export Developnlent Board (SLEDB) 



Sri Lanka Scientific and Technical Information Centre 
National histitute of Healtli Services (NIHS) 
Mallaweli Authority of Sri Lanka 
Department of TeIecomn~miicatio~is 
Coconut Developme~it Authority 
Institute of Fundamental Studies (XFS) 
Sugar Research Institute (SRI) at Kantalai 
National Aquatic Resources Research mid Developlnelit Agency (NARA) 
National Building Research Organization (NBRO) 
Cerarnics Corporation Laboratory (now Cermnics Research Institute) 
Sri Lanka Standards Institute (SLSI) 
Srl L a k a  Nat~onal Designs Centre (NDC) 
Coast Coiiservation Department 
Arthur C. Clarke Centre for Modem Teclu~ologies (ACCMT) 
National Institute of Educatior~ (NIE) 
Institute of Computer Tecluiology (ICT) 
Iriten~atio~lal Union for Couservatio~i of Nature (IUCN), Sri La~lka Office 
htennediate Tecluiology Developinetit Group (ITDG) 
Institute of Policy Studies (IPS) 
National Dn~g Quality Assurance Laboratory 
National Apprenticeship and Industrial Training Authority 
Iristltute for Construction Training And Developlile~it (ICTAD) 

INSTITUTIONAL POLICY FRAMEWORK 
(Sornc Highligl~ts) 

1942 - Scientific Advisory Com~nittcc to British Govt. 
1945 - Frcc Primary, Secondary & T~I-tiary Eclucation 
1966 - National Scicnce Council (NSC) 
1966 - National Council for Higher Education 
1970 - Research Grants Schemc of NSC 
1971 - University Granls Commission (UGC) 
1978 - Science Policy Statement by President of S.L. 
1978 - Agricultural Development Authorily 
1978 - Greater Colonlbo Econonlic Con~~niss io~l  (now Board 

of Investment 
1979 - Forestry Review of S.L. 
1980 - Central Enviro~lment Authority (CEA) 
1981 - Natural Resources Energy & Science 

Authority of Sri Lanka (NARESA) 
1982 - Forest Resourccs Dcvcloprnent Plan 
1984 - Computer I~lfor~nation & Technology Council 

(CINTEC) 
1986 - Science Policy Docu~nent (9 Vol.Sessiona1 Paper) 
1987 - Council for Agricultural Policy Research(CARP) 
1987 - Human Resources Developnlcnt Council (HRDC) 
1988 - Agriculture Master Plan 
1990 - Coastal Zone Management Plan 
1990, - Technical & Vocational Education Com~nission 
1991 - Presidential Task Force on Science & Technology 
1991 - National Education Commission 
1991 - National Forestry Plan 
1991 - Industrial Policy Statenlent by Government 
1994 - Presidential Task Force on Science and 

Technology 
1995 - National S&T Policy and a Plan of Action 

1887 - Sri Lanka Medical Association 

1906 - Institute of Engineers 
1926 - Surveyors Illstitule 
1932 - Sri Lanka Dental Association 

1940 - Chemical Society 
1944 - Ceylon Association for the Advance- 

ment of Science (now SLAAS) 
1944 - Ceylon Econonlic Research 

1948 - Sri Lanka Veterinary Association 

1957 - Sri Lanka Institute of Architects 

1971 - Inst~tutc of Chemistry 
1975 - Organizatio~~ of Professional 

Associations (OPA) 
1977 - Computer Society of Sri Lanka 

1978 - Social Scientists Association 
1981 - Institute of Pllysics 
1983 - Sri Lanka Economic Association 
1984 - Institute of Biology 
1988 -National Acaden~y of Sciences 
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