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S&T system. Therefore, the reporting system of science and technology needs continuous 
review and years of data collection in order t o  achieve the degree of certainty, which wI3uld 
make such studies gainful. 

The readers of this report are reminded about the importance of differentiating science ena 
technology activities (STA) into various components such as invention, innovation, research 
and development etc. The terminology relating to  scientific and technological activities used 
are as defined by UNESCO a t  its 20th session in Paris in November, 1978 These activities 
(STA) comprize of, 

(a) Research and experimental development activities (R&D).. 
(b)  Science and technology education and training at the tertiary level (STET) 
(c) Scientific and technological services (STS). 

The major concern in this report is the reporting of research and experimental development 
in relation to economic activities. Whenever it is pertinent, other STET and STS activities 
are drawn to elucidate the state of national S&T effort. In this study effort has been made 
to overcome the drawbacks and deficiencies in previous studies. However, some intricate 
problems are yet to be resolved. Therefore, it i s  t o  be noted that the quantitative informa- 
tion presented in this study does not imply any finality. A number of researchers and 
colleagues have contributed to the success of this report. Their suggestions and ideas have 
helped us to improve the S&T indicators and statistics. Yet, continuing effort is'needed tn 
refine the methodology of constructing S&T indicators. 

Chapters one and two describe the historical perspectives in resources studies and the 
general organizational structure for science and technology i~ the country. Certain 
landmarks in S&T development, important policy changes and infrastructure development 
are discussed in these two chapters. I t  also provides an insight t o  the qualitative aspects and 
sociological dimensions in the science and technological changes in the country. 

Chapter three deals with the level of funding for R&D. The national R&D capability in 
terms of financial resources devoted to.S&T development is  analysed according to source of 
funding, types of expenditure and character of R&D activities. A review of science and tech- 
nology activities according to national, sectoral, scientific field and discipline levels are 
presented to draw the attention of policy makers to some of the imbalances or deficiencies 
in R&D funding and spending strategies. 

Chapter four describes the state of manpower resource utilzation and depolyment according 
to various strategies in R&D system. The availability of economically active scientists, 
engineers and other technical personnel for research and development is  considered. The 
diversity of the workforce, and other salient features pertaining to the S&T workforce a-e 
reported in this chapter. 

Chapter five attempts to synthesize the connection between the inputs to science and 
technology development with the economic performance of the country by constructing a 
series of strategic indicators. The science and technology intensities, performance of S&T in 
relation to economic indicators, linkages with international S&T activities are discussed in 
this chapter. 

Chapter six summarizes the major findings of this study. 

















Hence, unless there is  a conscious political effort, this vital resource will be tacitly over- 
exploited or aimlessly under-utilized. I t  is regrettable that despite the efforts of UNESCO to 
strengthen the hands of national governments through a set of recommendations, in respect 

, of the status of scientific researchers, adopted at the 18th General Conference in 1974 
(UNESCO, 1974), many developing countries have failed to respond positively, mainly due 

' 
to the pressures of antagonistic internal groups. Most developing countries have therefore I .  

I slde-stepped this problem, leading to distrust and frustration among the trained tectinical 
personnel, thereby inducing migration to the western industrialized countries. 

The point a t  issue emerges clearly from a number of studies carried out in Sri Lanka o r  the 
problem. Thus In 1974, a high-level ministerial committee discovered that over a 30-montn 
period from May 1971 to June 1974 some 1705 persons had'migrated for employment 
abroad. This amounted to 18 per cent of the total number of professional and technical 
personnel available in the country in 1971 (Sessional Paper No. X of the Government 
of Sri Lanka, 1974). While another study in 1976 had shown that the migration of 
professionally skilled Sri Lankans to Britain during the period 1968 tc 1974 had been 1013, 
of which medical personnel numbered 430 and engineers 260 (Gunawardene, 1976). This 
same survey estimated the "net social" gain to Britain from the-migration of Sri Lankan 
engineers and doctors during this period to be nearly 56 m~l l ion pounds sterling, suggesting 
that this was a vital invisible channel for the reverse flow of aid to a wealthy aid-giving 
country. However, in the latter part of the last decade when the migratory patterns changed 
on account of new openings in the African and West Asian countries, not only did ;the 
proportion of professionals migrating declined in relation to the total outward flow of 
labour, there was also a substantial credit transfer of funds to Sri I-anka (Central Bank o f  
Ceylon, 1980). 

Nevertheless, the tragic and unavoidable draining out of the intellectuals has not only stalled 
the development efforts of LDC's but also promoted the widening of the technological gap 
between developed and less developed countries. Thus even as late as the mid 19701s, more 
than 90 per cent of the world's total economically active scientists and engineers were in the 
industrialized countries. During the same period the number of scientists and engineers ( in  
R&D) per million population, in the industrialized countries ranged from 150 to 400, 
whereas in developing countries it was less than 70 (UNESCO, 1979). As evident from 
Table 1 . I  this disparity continues and even widens in the 1980's. Encouragingly however, 
the world share of scientists and engineers engaged in R&D in developing countries has 
increased significantly from 7.9 per cent in 1970 to 10.6 per cent in 1980. As with R&D 
expenditure, this increase was pronounced in the Asian Region than in the African Region.. 

In conclusion i t  has to be stated, that despite the intervention of international, regisiial and 
more recently even of sub-regional agencies, fears of displacement, and de-stab~lization 
lurk the Less Developed Countries because of the ever increasing technological gap, causkd 
mainly by the serious disparity in the global deployment of scientific and technical 
resources. 













trades for the category of craft apprenticeship, 10 fields for technical grades, 11 fields for 
special engineering apprentices and 1 1 fields for undergraduate engineering apprentices. 

Finally there are the in-service training programmes conducted by departments and institu- 
tions mainly as refresher courses to re-orient and update technical knowledge of the various 
categories of technical personnel. 

Although over the past few years many voluntary groups and non-governmental social 
service organizations have entered the field largely to provide occupational type of craft and 
technical training, the schemes for specialized training discussed above could be considered 
the most significant and regular type of technical education in the country. 

2.2.3 TERTIARY EDUCATION 

The establishment of the University of Ceylon in 1942 and the long drawn out controversy 
in the siting of this Institution a t  Peradeniya, dominated the scene in higher education a t  
the time of independence. The first major shift to  Peradeniya was in 1949 when the Law, 
Agricultureand Veterinary science students were moved from their abode in Colombo to the 
new universitiy. This was followed in 1952 by the transfer of 820 students for the faculties 
of Art and Oriental Studies. 

In the meanwhile as a result of a major policy decision, two prestigious Buddhist pirivenas 
were elevated to university status by Act IVo' 45 of 1958. The Vidyodaya Pirivena founded 
in 1873 was by this Act named the Vidyodaya University and the Vidyalankara Pirivena 
founded in 1875 a t  Kelaniya was renamed the Vidyalankara University. These two institu- 
tions which excelled in the fields of oriental languages, eastern religions and philosophy, 
unfortunately had no facilities to commence courses in science and technology. Neverthe- 
less, their creation brought to an end the earlier concept of a single university for tne 
country. 

In 1961, when arrangements were underway for the mass transfer of the Science Faculty to 
Peradeniya, a change of strategy took place, and instead of shifting the Colombo Science 
Faculty, for the first time a second Science Faculty was established in Sri Lanka in 1961 a t  
the Peradeniya Campus (Fernando, 1982). This was indeed the beginning of an extensive 
proliferation of higher education in Science in Sri Lanka. In 3983 a second Arts Faculty was 
established in Colombo, followed by a second Medical Faculty a t  Peradeniya. Thus by the 
mid 1960's the original University of Ceylon which was intended to be located only a t  Pera- 
deniya, became firmly rooted in both Peradeniya and Colombo, as two campuses of one 
university. While the Faculties of Oriental Studies and Arts, Science and Medicine were 
common to both institutions, the Peradeniya Campus had in addition a Faculty of Agricul- 
ture and Veterinary Sciences and a Faculty of Engineering Sciences. There was obviously 
some displeasure in these faculty shifts, because in 1964, to the'dismay of the authorities in 
Colombo the special degree course in Chemistry was transferred to Peradeniya (Fernando, 
1982). 

However, a few years later due to persistent requests, a special degree course in chemistry 
was reintroduced in the Colombo U~iversity (Fernando, 1982). 

A significant landmark in the growth of higher education was the inactment of the Higher 
Education Act No. 20 of 1966, which resulted in the establishment of the National Council 



for Higher Education, to establish institutions having the status of universities and junior 
university colleges. Under the provisions of this Act, the two campuses of the University of 
Ceylon were re-constituted as the fully-fledged Universities of Peradeniya and Colombo, 
thereby creating four separate universities. A further development was the establishment of 
several junior university colleges, one of which was the College of Technology a t  Katubedda. 

In the meanwhile the third Science Faculty was estabi!shed at the Vidyodaya University in 
1965, followed by the fourth Science Faculty a t  Vidyalankara University in 1967 
(Fernando, 1982). A t  the Peradeniya University, the Department of Veterinary Sciences, 
progressed rapidly in 1966 when provision was made for the award of higher degrees such as 
M.Sc., Ph.D. and also a Diploma in Tropical 'Veterinary Medicine (Seneviratne, P. 1965). 

The next major structural change in tertiary education came in the early 19701s, when by the 
Act No. 1 of 1972, the four universities plus the College of Technology a t  Katubedda were 
converted to five campuses of a single, centrally managed University of Sri Lanka. In 1974, 
with the establishment of a seat for tertiary education in the Jaffna Peninsula, the sixth 
campus was added to the University Complex. This same year Vidyodaya Campus became 
the third centre t? start special degree course in Chemical Science. Earlier in 1973, the 
Department of Veterinary Sciences a t  the University of Peradeniya was transferred from the 
Faculty of Agriculture and Veterinary Science to the Faculty of Medical, Dental and Veteri- 
nary Sciences. 

Apart from these major organizational changes under the provisions of the above Act, six 
institutes were created for specialized training and for post-graduate studies. Among these 
were the Post-graduate lnstitute of Agriculture, the Post-graduate lnstitute of Medicine and 
the Institute of Ayurveda. A separate organization called the External Services Agency was 
also established for the purpose of conducting the external examinations of the university. 

I t  is  significant to note that during the first 30 years (1942 - 1972) of the existence of the 
university system in Sri Lanka, only 12 students are recorded to have obtained post- 
graduate degrees in the fields of science (biology, chemistry, physics, veterinary sciences and 
agriculture) as against 102 post-graduates on the fields of social science and humanities. The 
absence of attractive post-graduate programmes, was a major short-coming in the tertiary 
education system, which promoted the flight of high calibre studentsto foreign universities 
for post-graduate work. I t  was hoped that the creation of post-graduate institutes for agri- 
culture and medicine wouId\arrest this trend. 

In 1978 came the New University Act No. 16, which led to the creation of the University 
Grants Commission and a University Services Appeals Board. The latter i s  considered to be 
a unique step in the field of higher education, and is said to be the only one of i t s  kind 
anywhere in the world. The new Act also had the provision for the conversion of the six 
campuses of the University of Sri Nanka into fully fledged autonomous universities 
(Fergusons Directory, 1984). The six new universities which came into existence on 1st 
January 1979 were as follows: The University of Peradeniya, the University of Colombo, 
the Univerisity of Kelaniya (former Vidyodaya Campus), the University of Sri Jayawar- 
denepura (former Vidyalankara Campus), the University of Moratuwa (former Katubedda 
campus) and the University of Jaffna. In addition to these unversities, a University College 
established at Ruhuna in 1979 was transformed into the University of Ruhuna in 1984, and 
a University College established in Batticaloa in 1981 was upgraded this year as the Eastern 
University of Sri Lanka, to  bring the total to  eight universities. In addition to these, an Open 











4. Angunukolapelessa - research on cotton improvement (a )  Ambalantota - rice 
coarse grains, grain legumes, breeding with emphasis 
agro-industrial crops and rice on short duration, 
based cropping system. redpericarped varieties 

& s a l t  tolerant 
varieties. 

5. Makandura - rice based cropping ( a )  Wanathav~llu - 
(Lovv-country system & intercropping (b) Kalpitiya - Regosol 
Intermediate Zone) under coconut. development. 

6. Bandarawela - rice based cropping (a)  Rahanagala - 
(Up-country system, vegetables, temperate fruits, vege- 
l ntermediate Zone) potatoes, condiments, tables, potatoes 

soya beans (b) IMonaragala - coarse 
grain & grain legumes 

(c) Bibile - citrus 

7. Gannoruwa - vegetables, fruits, ginger, (a )  Pussellawa 
(Mid-country Wet tumeric, root crop improvement, 
Zone) soya bean, fertilizer studies, 

food technology, cereal chemistry 
& bio-fertilizer. 

8. Bombuwela - rice breeding, root crops, (a)  La buduwa-vegeta bles 
(Low-country Wet low country vegetables (b) Bentota-rice bredding 
Zone) 

9. Girandurukotte - determination of crops (a)  Aralaganwila - 
adapted to Mahaweli B&C systems C&B of .the 
systems. ' Mahaweli. 

In addition to the Regional Research Centres and Satellite Stations, thereare four special. 
Research Centres: 

I Batalagoda - Central Rice Breeding Station 
I I Sita Eliya Research Station (for potatoes and vegetables) 
I I I Land and Water Use Division 
IV Soil Conservation Division 

Among the Regional Research Centres, the Central Agricultural Research Institute (CAR!) 
at Gannoruwa, approximately 110 km from Colombo is the largest R&D complex of the 
Department. Inaugurated in 1967 and headed by a Deputy Director (Research), it has 8 
divisions, each with a head of the division. The research programmes of the Institute are 
generally linked to  the national agricultural development programme of the Department of 
Agriculture. 

Among the other regional research centres, the Dry Zone Research Station at Maha Illuppa- 
lama take a special place, because i t s  creation in 1903 predates even the formation of the 
Department of Agriculture. However, i t s  failures during the initial phase t o  determine the 

















work of science and technology in the country. Many of these societies have been held in 
high esteem by successive governments resulting in a close rapport between the s ta te  and 
scientists. Hence their role and status in the country's scientific and technical organizational 
structure has to be given due recognition. 

Professional bodies in science and technology can broadly categorized into two groups: 

(a). Discipline-oriented societies and associations established for the purpose of 
fostering scientific interaction, creating interest in the relevant disciplines and 
hence promoting the advancement of the profession. 

(b) Academically-oriented professional institutions in which conferment of member. 
ship bestow on i t s  contituents a professional qualification or recognition. 

(a) Scientific Societies and Associations 

Among the scientific associations, the Sri Lanka Association for the Advancement of 
Science (SLAAS) takes a special place for several reasons. I t  is the largest and most represen- 
tative body of scientists in the country. Formed in 1944, i t  pioneered the agitation for 
recognition of ,scientists and technologists as participants of the country's development 
planning machinery. In this effort, the SLAAS was able to induce the government to create 
an apex organization for science planning i.e. the National Science Council of Sri Lanka 
(De Silva, 1986). With over 2000 members, the SLAAS encompasses all fields of science 
including medical, engineering and social sciences. 

The SLAAS is considered the brain child of the Chemical Society of Ceylon, which was 
itself formed four years earlier in 1940. The ability of this Society to bring rogether scien- 
tists, engineers, medical personnel and social scientists under one banner was indeed a 
remarkable achievement. The Chemical Society has also a chequered history, since it is said 
that in 1942, the Society had been able to induce the British Governor of that time, to give 
formal recognition to  the appointment of a "Scientific Advisory Committee" proposed by 
the Society (Institute of Chemistry, 1986). However, in 1971 after 30 years of productive 
existence, it was replaced by the academically oriented lnstitute of Chemistry. 

The Sri Lanka Medical Association (SLMA) was formed in 1951 as the successor to the 
Ceylon Branch of the British Medical Association which was itself established in 1887. - 
There are several other societies for the medical profession, for example the Sri Lanka 
College of Obsteristics And Gynecologists, College of General Practitioners of Sri Lanka, 
College of Surgeons, College of Anaesthesiologists, College of Pathologists of Sri Lanka, 
Society of General Practitioners and the lndepedent Medical Practitioners Association of 
Sri Lanka. The other professions are also well organized as for example, the Sri R-anka 
Veterinary Association, the Sri Lanka College of Microbiologists, the College of Community 
Dentistry of Sri Lanka, the Sri Lanka Dental Association, the Agricultural Society of Sri 
Lanka and the Soil Science Society of Sri Lanka. 

(b) Professional Institutions 

The oldest professional institution is said to be the Institute of Engineers. First established 
in 1906 as the Engineering Association of Ceylon, the lnstitute of Engineers is also the first 
scientific organization to offer professional qualifications to i t s  members. Presently i t  has a 
membership of over 3000. 



The lnstitute o f  Chemistry which succeeded the Chemical Society of Ceylon in 1971 ic  the 
professional body for the area of chemical sciences. Like the lnstitute of Engineers, the 
lnstitute of Chemistry offers several types of training programmes in chemical sciences to  
create a professional attitude towards this subject. In fact in 1977, the government accepted 
the conferment of the membership of Fellows, Associates and Graduates of the lnstitute of 
Chemistry as equivalent to  corresponding grades of membership of the Royal Society of 
Chemistry of Britain. The present membership of  the Institution i s  about 450. Parallel to 
the lnstitute of  Chemistry is the Ceylon Branch of the Royal Soceity of Chemistry. The 
members of this body are those who have obtained the relevant membership grades of the 
Royal Society of Chemistry (U.K.). 

Over the.past few years two other professional institutes have been formed for Physics and 
Biology. These have not embarked on professional training yet. But it is  presumed that in 
the years to  come, these two institutions will also follow the example set by the lnstitute of 
Engineers and the Institute of Chemistry. 

The common feature of these professional associations and institutions i s  the staging of 
annual scientific conventions or sessions to  promote the interaction of professionals in their 
respective fields. 

In this Chapter an attempt has been made to  illustrate broadly the structural and functional 
features of the scientific and technical organizational framework in the country, with brief 
references to the historical processes which led to  its creation. I t  i s  evident that inspite of 
over 450 years of colonial domination, during which an advanced culture and civilization 
was progressively eroded, a stable scientific system had emerged, which was capable of 
meeting the challenges of a modern society. As pointed out earlier, the multiplicity of 
organizational patterns, the diversity in the mechanism of operation and the plurality of  the 
administrative approach, have not been a hindrance to  science planning. However, it has to 
be surmised that a coherent and co-ordinated system could lead to a more efficient deploy- 
ment of  the limited resources of the country. 

























I.S.I.C. 1983 1984 

4. Electricity, gas & water 
5. Construction 
6. Wholesale and retail trade 
7. Transport and communication 
8. Finance, Insurance, real estate 

and business services 
9. Community, social, personal 

services 

The patterns of R&D expenditure according to major economic activities has remained 
somewhat unchanged f o r  the period between 1983 to 1984. The breakdown given here may 
not be very accurate as some research organizations are engaged in a wide variety of 
economic activities, and the separation of R&D activity into various economic activities 
is a tedious task. 

TABLE 3.9 

R&D EXPERIDITURE ACCORD1 IVG TO MAJOR SOCIO-ECOIVOIVIIC 
OBJECTIVES FOR 1984 (nearest Rs '000) 

Basic Res. Applied Res. Development Tota I 

Exploration & assessment 
of biosphere - 

Utilization of civil space 
for social welfare - 

Development of agriculture 
forestry 8t fisheries 10393 

Promotion of industrial 
development 2680 

Production, conservation & 
distribution of energy 31 5 

Development of transport/ 
communication - 

Development of educational 
services . 8074 

Development of health services 482 

Development of urbanlrural 
settlement - 

Social development and 
socio-economic services 

Protection of the 
environment - 



















in the General Service Sector institutions. These institutions are involved in a wide rarge of 
S&T services such as quality control, standardization, testing, education, teaching and 
research and development services. The Productive Sector institutions are responsible for 
employing about 25% of the S&T personnel in the country. Wh~le 15% of the S&T 
personnel are employed by the Higher Education Sector institutions. The distribution of 
S&T personnel according to the sector of performance is  given in Table 4.4. 

TABLE 4.4 

THE DISTRIBUTION OF S&T PERSORIRIEL ACCORDING TO SECTOR 
OF PERFORMANCE 

Category of per./Sector 

General Sector 

M F Total 

Sci. 1589 389 1978 23% 
Eng. 2699 256 2955 34% 
Arc. 114 53 167 2% 
Med. 94 52 146 2% 
SOC. 605 256 861 10% 
Tec. 21 09 404 251 3 29% 

Total 7210 1410 8620 

Productive Sector 

M F Total 

Higher Education 

M F Total 

Note: M & F denotes Males and Females 

The proportion of female employment was highest (23%) in the Higher Education Sector 
institutions, while the General Service Sector and Productive Sectors have employed 
respectively 16% and 6% of the female S&T personnel. The high concentration of females in 
the Higher Education institutions indicates their preference for teaching jobs. The employ- 
ment of engineering graduates in the Productive Sector was high compared with the 
employment of science graduates. A large proportion of scientists are employed in the 
General Service and Higher Education Sectors. 

The General Service institutions provides more employment opportunities for engineering 
graduates. About 65% of engineers and 52% of scientists are employed in the General 
Service Sector institutions. The Productive Sector employed 29% of scientists and 18% of 
engineers in the country. The Higher Education Sector institutions provided employment 
for 6% of engineers and 30% of scientists in the country. The employment of technicians 
was heavy in th'e General Service Sector (64%), as compared with the Productive Sector 
(29%) and the Higher Education Sector (7%). 

The Department of Agriculture is  the single largest employer of science graduates, while the 
Department of Irrigation, Mahaweli Development Authority, the Ceylon Electricity Board 
and the State Engineering Corporation were the major employers of engineering graduates 
during 1985. The state corporations such as ceramic, cement, steel and tyre are the major 
employers of Productive Sector scientific and technical personnel. 





TABLE 4.6 

DISTRIBUTION OF S&T PERSONNEL ACCORDING TO FIELD OF SCIENCE 

Field of Sc./Cat. of Personnel 

SC ENG ARC MED SOC TEC TOTAL % 

Nat Sc 1092 -- 588 
Agr Sc 1736 246 
Eng Sc 443 3596 
lVled Sc 25 1 
Soc Sc 145 49 - - 
TOTAL 3443 4480 

- - - - 

Nearly 47% of the total S&T workforce is engaged in engineering and technological sciences. 
This indicates that technology related fields provide ample employment opportunities for 
the S&T workforce. The demand for technologists arise mainly through the major construc- 
tion and civil engineering projects. The second largest field of employment for S&T 
personnel was in natural sciences which accounted for about 22% of the total S&T work- 
force. Although agriculture is the mainstay in the economy of Sri Lanka, agricultural 
sciences have attracted only 20% of the total S&T personnel. Social scientists comprised 
about 10% of the S&T workforce in S&T institutions. 

Nearly 50% of the natural science graduates are employed in agricultural sciences and 32% 
in natural science areas. About 13% of natural scientists are also employed in engineering 
fields, working mostiy in agricultural, chemical and production engineering areas. The 
engineers employed in agricultural sciences was 5% with 3% employed in natural science 
fields in S&T service institutions. The employment pattern of social scientists indicates that 
about 78% are employed in natural science areas and 14% in engineering sciences. The 
employment patterns of technicians show that 47% are involved in engineering sciences, 
while 29% were in agricultural sciences. 

I t  is not clear whether the employment pattern of scientists and engineers reviewed here is  a 
true indication of the intensity of S&T activities in the various sector&. I t  is however, impor- 
tant to assess the requirement of different categories of personnel in different fields of 
science. For*-example, it would be opportune to see why engineering graduates have not 

\ 
made~significant in-roads to  agricultural engineering sciences with i t s  potential in several 
areas, including agro-industries. 

4.8 EDUCATIONAL ATTAlNlVlEIVT OF S&T PERSONNEL 

The numerical strength of persons with high educational attainments is an index of the 
quality of the workforce. H.ere one would obviously look a t  the proportion of scientists and 
technologists with post-graduate qualifications as a measure of the S&T workforce. Scien- 
t i s ts  and engineers in the national S&T workforce usually have the minimum qualification of 
bachelors degree. However, in some state sector institutions, equivalent recognition has been 
given for engineers and technologists according to  their experience and success a t  



departmentally conducted examinations. The number of engineers and scientists falling into 
this category is small, about 14% of the total S&T population. However, the non-deg-ee 
holders among engineers and surveyors were relatively high. 

Table 4.7 shows the distribution of S&T personnel according to their educational qualifica- 
tions. Only 25% of the scientific and technical personnel possessed post-graduate qualifica- 
tions, with those holding doctoral degrees being only about 9%. This situation should indeed 
be given serious consideratiort by the planners, educationalists and policy makers, especially 
because most research institutions have experienced difficulties in recruiting trained staff 
due to the dearth of post-graduate qualified persons. The retention of high qualified staff 
in technical 'positions also has become a major problem due to lack of incentives and 
unattractive salaries. 

TABLE 4.7 

EDUCATIONAL ATTAINMENT OF S&T WORKFORCE DURING 1985186 

Type of PerIQualification 

Scientists 
Engineers 
Architects 
Medical 
Social Sc 

TOTAL 

Bachelors Deg. Post-grad Dip. Masters PhD 

I t  i s  important to note that some professional groups such as engineers and architects tend 
to seek professional qualifications rather than post-graduate qualifications after'their first 
degree. 

The percentage of degree holders among the total scientific and technical personnel was 
72%. About 7% of the S&T workforce had masters degrees and 5% had doctoral degrees 
Among scientists, 1 1 % had masters and 10% had doctoral degrees, while among engineers 
7% had masters and 3% had PhD. The number of PhD holders among natural scientist? was 
9%, and 7% among social scientists. The data discussed above indicates that academically 
qualified and experienced S&T personnel, capable of formulating and supervising research 
projects, are in short supply especially with respect to  the Agriculture, Forestry and 
Fishery Sector. The deficiencies of post-graduate qualified personnel was highlighted in a 
recent draft report on agricultural planning (IVJinistry of Finance and Planniing, 1986a). 
According,to this report, most research institutions had one or two doctoral degree holders 
per division in the institute. The position of post-graduate qualified research personnel in 
the Tea, Rubber and Coconut Research Institutes were reported as respectively 14%, 13% 
and 9% of the total scientific staff. The share of scientists and engineers with doctoral 
degrees in the Higher Education Institutions was relatively high (66%), with the remaining 
34% distributed among research institutions and other S&T institutions. 

The high turnover of post-graduate qualified personnel in research institutions was a major 



















Chapter 5 

STRATEGIC INDICATORS OF SCIENCE & TECHNOLOGY IN SRI LANKA 

Science and technology in Sri Lanka as mentioned earlier, have received heavy state patro- 
nage, both in terms of financial allocations, and deployment of manpower resources. 
However, in the long run, economic progress through technological competitiveness and 
high productivity can be achieved only through strategic policy directives and planned 
deployment of resources related to science and technology. The question that has to be 
posed is, has this happened so far, and i f  not, what were the reasons. On the other hand, i f  
such strategic planning of science and technology had been accomplished, what has been the 
outcome. I t  i s  obvious that no simple answer could be found for any of this questions. 

A t  this stage it would be relevant to compare the performance of Sri Lanka with some of 
the South and South Eastern nations in Asia, in respect of economic and industrial pointers. 
Some relevant data drawn from a recent UNI DO publication, (UNI DO, 1986), are summa- 
rized in the table below:- 

TABLE 5.1 

INTER-COLIIVTRY COMPARISOIV OF SELECTED POIIVTERS (1983) 

Agriculture (% GDP) 
Industry (% GDP) 
Manufacturing (% G DP) 
Services (% GDP) 
Manufacturing value 
added (MVA) * 58 1 
Share of IMVA in GDP (%) 14 
Growth of MVA 
(1973-1983) (Annual %) 3.4 

Sr i 
Lanka 

2 7 
2 6 
14 
47 

Indo- Malay 
nesia sia 

2 6 2 1 
3 9 35 
13 19 
35 4 4 

* 1982daG in million dollars a t  constant 1975 prices. 

Philip- 
pines 

22 
3 6 
25 
42 

Singa- 
pore 

1 
37 
2 4 
62 

Thai- 
land 

2 3 
2 7 
19 
50 

The inter-country comparisons show that except in the case of agriculture, in which Sri 



Lanka out-shines the other countries, in  all other sectors Srl Lanka is  dated at lmmr 
end of the scale (UIVI DO, 1986). The evidence presented in the previous chapters whilst 
substantiating these claims, demonstrated the unenviable state to which science and techno- 
logy has declined in Sri Lanka. 

Although the agricultural sector, still shows some resistance to decline, a recent study has 
highlighted i t s  fragile R&D system and proposed various measures to revive this vital area of 
activity (ISIVAR Report, 1985). 

The present study has identified a t  least t'hree major defects in the R&D system in the 
country. These are: 

(A)  the disparity in resource deployment and the resulting imbalance in the growth of 
science and i t s  various disciplines. 

( B )  the low priority for experimental development work that can facilitate a take-off 
from the bench to commercial areas, and 

(C) the absence of a mechanism to link up the chain of events from the laboratory, 
bench through innovative designs, fabrications and operations of laboratory scale 
and pilot plant level units for the production of marketable goods and services. 

In this chapter an attempt will be made to review the strategies in the R&D system in some 
of the key sectors using appropriate indicators as pointers to policy directions: 

5.1 TRENDS IN AGRICULTURAL RESEARCH 

The research and development strategies in the agriculture sector can be broadly classified 
according to : 

(A )  Crop oriented development strategies and 
(B )  Agroclimatic development strategies 

The department of Agriculture plays a prominent role in the performance of agriculture 
research through its extensive network of field research stations spread over the country as 
described in Chapter Two. Research in Agriculture, Forestry & Fisher!?, Sector deals with 
the following aspects. 

(A)  Paddy 
(B)  Sugar cane 
( C )  Minor export crops 
(D)  Field crops such as soya, greengram & seeds 
( E )  Fruits and vegetables 
( F )  Inland & Marine fishery, aquaculture, mariculture etc. 
( G )  Livestock 
( H )  Export crops such as tea, rubber & coconuts. 

Agricultural research accounted for nearly 60% of the national R&D budget in 1984. The 
Major performers of research in agriculture, forestry & fishery included the following 
institutions: 



Dept. of Agricu Iture 
Agrarian Research & Training lnstitute 
Minor Export Crops Department 
Sugarcane Research lnstitute 
Coconut Research lnstitute 
Tea Research Institute 
Rubber Research lnstitute 
Veterinary Research Institute 
IVational Aquatic Resources Agency 
Fisheries Ministry and Forest Department. 

The university agriculture faculties also contribute substantially to the agricultural research 
effort in the country. 

The research funds available for Agriculture, Fishery and Forestry Sector has declined 
steadily at constant 1975 prices (Table 5.2). This was inspite of a substantial increase in the 
allocation of research funds at current prices, up from about Rs. 129 million in 1983 to 
Rs. 153 million in 1984. Per capita research expenditure at 1975 constant prices for the 
agricultural, forestry & fishery research has declined from Rs. 66,900 (US 8 2843) to 
Rs. 54,700 (US $21 50) during 1983 to 1984. 

TABLE 5.2 

TRENDS IN THE SUPPORT FOR AGRICULTURE RESEARCH AT CONSTANT 
1975 PRICES US $ ('000) 

Year No. of Research R&D Expenditure R&D ExpIResearcher 
Scientists 

1970 109 37 13 34.1 
1975 202 3254 16.1 
1980 422 2836 6.7 
1983 683 1 943 2.8 
1984 846 181 8 2.1 

Note: Data for 1970 - 1980 was given in lSNAR Report (19851, Sri Lanka Agricultural Research Projects, 
National Planning Division, Ministry of Finance and Planning, Colombo. 

Constant 1975 prices are based on GDP implicit deflator. 

The research manpower has increased a t  an annual average growth rate of 48% from 109 to 
846 for the period 1970 - 1984, whereas the research expenditure has steadily declined 
since 1970. 

5.1.1 RESEARCH INTENSIT1 ES OF MAJOR PERFORMERS IN AGRICULTURAL 
RESEARCH 

The eleven major agricultural R&D performing organizations mentioned above, without 
counting the universities, and taking the Department of Agriculture as one unit, have 















The research effort of the public sector industries was small. The bulk of research effort in 
industrial sector was concentrated in the public sector research institutions. A small number 
c4 private industries are involved in R&D activities. The higher research expenditure in the 
private sector in 1984 was largely due to the high R&D investment of Tobacco Company for 
the year 1984 which carried out two major R&D projects. 

R&D expenditure inputs as a percentage of value of imports and exports of industries show 
that the research inputs in a large number of industrial divisions were rather small (Table 
5.10). 

TABLE 5.10 

INDUSTRIAL R&D EXPENDITURE OF PRIVATE & PUBLIC SECTOR 
INDUSTRIES IN  RELATION TO VALUE O N  IWIPORTS & EXPORTS (as a percentage) 

Food & live animal 
Beverage & Tobacco 
Crude materials (inedible) 
Chemicals & products 
IManufactured good 
Machinery & transport 
equip. 
IMiscel laneous 

Imports Exports 

.087 .038 
n.a. n.a. 

.032 .09 
. I  2 1.93 
.05 .04 

imports 

.036 

.26 

.037 

.036 
-08 

Exports 

These figures indicate that the import of materials in some industry areas were higher 
than the exports. For example, the importation of chemicals far exceeded the amount 
exported. I t  is worth noting that the research effort in  the chemicals and chemical product 
industries has been substantially high, although this may not be truthfully reflected in the 
imports and exports, partly because of the inevitable timelag in market acceptance. 

Among the manufacturing industries, R&D expenditure for selected industry groups are 
given in Table 5.1 1, as percentages of the value of imports and exports. 

TABLE 5.1 1 

R&D EXPENDITURE OF PUBLIC & PRIVATE SECTOR INDUSTRIESAS A 
PERCERITAGE OF VALUE OF IMPORTS & EXPORTS OF MANUFACTURING 

INDUSTRY 

Value of Value of Value of Value of 
Imp. Exp. Imp. Exp. 

Resin, plastic 
& rubber 0.059 0.02 0.054 

Leather & Leather 
products 0.34 0.15 n.a. 
16 



Wood & Wood 
products 0.05 0.07 2.2 1.95 

Paper & paper 
products 0.04 1.3 n.a. n.a. 

Foot wear 1.58 0.7 0.22 0.06 
Cement & Allied 

products 0.36 0.76 0.34 0.76 
Scientific equip 0.10 0.05 0.06 5.8 

- 

The R&D expenditure for technology intensive industries such as chemical and allied 
products, machinery and equipment, electrical equipment and scientific equipment were 
extremely low. Some of the local companies in recent years have turned their attention to 
high technology applications. For example, the Ceylon Tobacco Company has directed its 
research thrust towards energy-saving devices, like solar drying and development of 
briquetting material, and biotechnology research. 

The output of inventions in Sri Lanka are reported as considerably low. An examination 
of patent statistics indicates that the number of patent applications filed by Sri Lankan 
nationals have increased at an annual growth rate of 10% from 11 applications in 1980 to 28 
applications in 1985. The number of patent applications submitted and the number granted 
provides an indicator of the inventive capacity of the country. INationals account for 
only 17% of the patent applications f~ led in the country,and only 15% of the patents 
granted belonged to Sri Lankan nationals in 1984. The applications for ~ndustrial designs 
have increased a t  a slower growth rate of 6% from 13 applications to 18 during 1980 to 
1985. About 20% of industrial design applications were received from nationals, of which 
50% received approval. Table 5.12 provides the break down of patent applications filed by 
indiuiduals, companies and government institutions, and the patents granted for the period 
1980 to 1985. 

TABLE 5.12 

TOTAL NO. OF PATENT APPL!CATIONS BY IVATIONALS AND NUMBER 
GRANTED DURING 1980 - 1985 

APPLICATIONS FILED NUMBER GRANTED 

Year Ind Corn Gov Total Ind Corn Gov Total 

1980 9 - 2 11 10 2 1 13 
1981 2 3 1 6 10 5 4 19 
1982 7 2 3 12 12 7 4 2 3 
1983 12 3 1 16 10 - 1 11 
1984 12 1 3 16 12 3 1 16 
1985 2 2 4 2 2 8 13 4 1 18 
Note: Ind, Corn and Gov denote individuals, companies and government institutions respectively. 

 hist table shows'that a large number of patents came from individuals rather than industrial 
firms and government institutions. When one considers the government expenditure on 
industrial research, the number of patent applications lodged by the s t a t e  sector institu-' 
tions was discouragingly low. The number of patent applications received from individuals, 
and the proportion of patents granted for such individuals over the years indicate the 
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du;ing the past two decades, with 8 science faculties, 2 engineering faculties and 4 medical 
faculties. 

The expenditure on Higher Education Sector amounted to Rs. 691.6 million (about 
US $ 27 million) in 1984. However, the R&D expenditure of the Higher Education Sector 
accounted for only 2% of this total expenditure; teaching being the major activity of univer- 
sities. The actual R&D funds allocated for the Higher Education Sector, was insignificant. 
IVlost of the resources for research in the Higher Education Sector originated from external 
funding agencies. The University-l ndustry linkage in research, although gradually increasing, 
still remains a t  a very low level. Therefore the sustenance of academic research depends 
heavily on other local and foreign funding sources. The national research funding institu- 
tions such as Natural Resources, Energy & Science Authority of Sri Lanka (NARESA),  
Atomic Energy Authority of Sri Lanka (AEA) and other state agaencies such as Central 
Environment Authority (CEA), Coast Conservation Division, Department of Agriculture and 
Department of Minor Export Crops have sponsored university research. A large proportion 
of Higher Education research was also supported by foreign agencies such as World Health 
Organization (WHO), Swedish Agency for Research Corporation (SAREC), Canadian Inter- 
national Development Agency (CI DA), Swedish International Development Agency (SI DA), 
international Development and Research Corporation ( I  DRC), Smithsonian Institute etc. 

The private institutions for Higher Education were not ,very active in research. A t  present 
only- one such institution is available for the teaching of medical sciences. The major 
function of Higher Education institutions has been the production of S&T graduates with 
research being a small component of university activities. 

Table 5.14 indicates that the student enrolment in science and technology during 1983 and 
1984 was about 45% of the total enrolment. 

TABLE 5.14 

TOTAL STUDENT ENROLMENT BY FIELD OF SPEClALlZATlOlV DURING 
1983184 AND 1984185 

Under Grad Post-Grad Under Grad Post-Grad 

Eng Science 1922 46 1791 3 8 
lVat Science 3020 121 301 8 11 1 
Agr Science 824 185 726 165 
Med Science 2185 226 2522 263 
Soc Science 10545 709 10130 850 

The ratio of total graduate output to  academic staff from the universities in 1984185 
indicates that the engineering and natural sciences had relatively low ratios compared to 
other fields (Table 5.1 5). 





R&D expenditure per academic in engineering sciences was the weakest compared with 
other sciences. On the other hand medical research in universities appears to be the best 
supported in terms of funding per person. The medical faculties a t  Peradeniya and Colombo 
Universities were quite active in research during 1984, and have been mainly responsible for 
the national medical research effort. lnfact most of the medical research output can be 
attributed to  the university effort, since the output from other government institutions 
such as Health Services, Medical Services, Medical Research Institute remains relatively low. 
The research input to  social sciences in the universities was quite low, with only about 
18% of the R&D funds allocated to social science research being incurred in the Higher 
Education Sector. I t  is worth noting that a large number of social science researchers in the 
universities had to  compete for small sums of money provided by the national funding 
agenvies such as NARESA. Social science research was largely funded by foreign sources 
(44%7, with a greater share being chanelled through non-governmental social science research 
organizations. 

5.3.1 RESEARCH INTENSITIES IN UNIVERSITIES 

Most o f  the university academics are involved in research activities along w ~ t h  teaching 
fu~ct ions. The research intensities in different universities vary according to funding 
available for the faculties. The research programmes of some faculties are well organized 
whereas some faculties do not pay much attention for organized R&D activities. The major 
determinants for academic research were the availab~lity of funds, personnel and equipment 
and other supporting facilities. The problems of infrastructure, lack of trained personnel, 
greater emphasis on teaching and the absence of a conducive environment for research have 
?ed to lower . . -  stress on research work in most universities. A large number of posr-graduate 
trsined staff have left the services of universities, crea6ng a severe manpower shortage in the 
senior and intermediate level cadres of universities, thus creating a vacuum in academic 
research. 

The research funds available per academic researcher and post-graduate academic staff i s  
given in Table 5.17. The availability of post-graduate staff to the total academic staff shows 
that some universities have a low ratio of post-graduate staff to total academic staff. In 
comparison with other sectors, the research funds available per staff member in universities 
was very low. The funds available per post-graduate researcher was lowest a t  Sri Jayawar- 
denepura University and highest in Jaffna University. 

TABLE 5.17 

PER CAPITA R&D EXPENDITURE (in Rs '000) PER ACADEMIC STAFF & 
POST-GRADUATE STAFF & THE RATIO 0% TRAIRIED MANPOWER FOR 

SELECTED UIVIVERSIBI ES 

University 

Kelaniya 
Sri Jayawardenepura 
Colombo 

I R&D ~ x ~ / ~ o s t % r .  
Staff 

Current Constant 

21.2 6.4 
11.5 3.5 
19.8 6.0 

R&D ExpITotal 
Academic Staff 

Current Constant 

13.3 4.0 
5.2 1.5 

1 1.9 3.6 

Post Gr. Staff/ 
Total Staff 

















12. Provide the necessary incentives and a conducive research environment to reverse the 
outward flow of high calibre S&T personnel. 

13. Provide more opportunities for post-graduate training locally and abroad, not only to 
meet the present short fall in the cadre of high level scientific personnel, but also to 
ensure critical mass formation in the desirable areas. 

14. Provide opportunities for carreer enhancement regardless of service qualifications by 
recognizing scientific achievements, to promote productive research. 

I t  has been mentioned time and again that unless there is  a strong political commitment to 
develop and utilize S&T indigenously, no amount of funds or trained manpower could 
deliver the instruments for progress. The need to understand the nature and manner in 
which research is performed is vital, especially in relation to bureaucratic financial and 
administrative controls that ultimately determine the end results. No serious attempts have 
been made so far to streamline procedures for the procurement and supply of even the basic 
requirements for research, with the result that commencement of research programmes have 
been considerably delayed. The progressive withdrawal of concessions for the procurement 
of essential scientific goods, and the time - consuming procedures for the import and 
clearance of such goods, have been serious impediments to the smooth conduct of research. 

The evidence presented clearly shows that the Research and Development effort in the 
country has been progressively declining; a trend accelerated by weak management of 
resources and the falling purchasing value of our currency. And with the current tendency 
of looking for imported technology, the situation is unlikely to change, especially in the 
industrial sector. One is reminded of the Products Cycle Theory, in terms of which, a 
developing country like Sri Lanka will not be able to pur~hase front-line technology over 
the counter for i t s  industrial growth. In any case the conviction that the technology gap can 
be easily bridged through importation of sophisticated technology is hardly tenable in the 
contextof a developing country like Sri Lanka, where the S&T structure is unenviably fragile 
and the industrial research base is  so delicately poised. 

It is also unfortunate that although in certain specific fields, excellent contributions have 
been made, leading even to the establishment of centres of excellence, the planning process 
was not geared to make the best use of these efforts. There are in fact many instances where 
projects have been abandoned half-way, or left incomplete for one reason or other, and 
valuable basic work carried out remains unknown to others and even to researchers within 
the same organization. Dissemination of information relating to such imcomplete work has 
been slow or even absent, with the result that a new entry into the field begins to repeat the 
work already accomplished, dissipating unnecessarily rhe valuable time, effort and limited 
resources. The absence of a mechanism for continuous evaluation of research targets has 
also been a serious defect in our S&T System. 

It is  however, still not too late to change the dismal course of events, since a viable scientific 
infra-strucutre is  available, and a variety of options are now a t  the disposal of planners and 
policy makers, to be selected and tailored for an indigenous development pathway in 
science and technology. 
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