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1. INTRODUCTION

1.1 The developrent of Sciehce and Technology ( § & T) 1n Sri Lanka

' has been extremely slow. The bulk of the Research and
Experimental Development ( R & D ) activities are restricted
to a handful of institutions. The three main export crops
tea, rubber and coconut have been traditiohally;well
supported by three research inétitutions viz. Tea Research,
Institute (TRI), Rubber Research Institute (RRI), and
Coconut ‘Research Institute (CRI). The Ceylon Institute
of Scientific and Industrial Research (CISIR), the Industrial
Development | Board (IDB)and the National Engineering Research
and Development (NERD) Board are in charge of undertaklng
industrial research in the country, while medical research '
is centered around the Medical Research Institute (IMRI).
The agricultural sector is supported by research activities
under the Department of Agricultufe, with a number of
research centres scattered around the country. The'seVen
Universities are also centeres of R & D activity. A number
of manufacturing corporations and departments in the pub11c
sector undertake limited R & D in areas such as fisheries,
food preservation, ceraﬁics, cement, paper,jsteel, etc.
Almost the entire research effort is applied and developnent

oriented and verylittle basic research is conducted.

1.2 The expenditure on R & D has had to be curtailed due to
diversion of funds for urgent development projects, and
a survey carried out by the National Science Council (NSC)
has indicated that the expenditure on R & D was of the
order of @.2% of the GNP in 1975. In terms of manpower
engaged in scientific and technological activities, the most
serious problem has been the brain drain. The number of
scientiste and engineers in Sri Lanka in 1973 was estimated
at 5.2 per 10,000 population, and a NSC survey now being
carried out indicates that there has been an appreciable
drop since 1973 (ref.l).

1.3 The community of active researchers is not larger than roughly
900 of whom 2/3 are senior research staff. The HManpower

study referred to above also shows the extremely strong
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dependence on foréign eéﬁcatééﬁ{ét'the'ﬁostégréduéte level.
In some areas ('"hard sciencés")'praciically all senior
acadamic teachers (lecturers, professors) have been Ph.Ds
from universities abroad‘(the feature ‘that also relates to
the.probiem of bréin drain). Also, the number of post=-
graduate programmes at the master level isiliﬁited, and
only very fewzdoctorates“épe produced in Sri Lanka univer-

sities.;(ref. 2),

'The science énd technological policy for Sri Lanka was
formuiated and accepted'only as récentiy as December 1978,
The implementation of the Science & Technology Policy

has been left to the respective Ministrieé and.Départments
in the public sector. However, there is no éo-ordinated
science and technology plan feor Sri Lanka through which

this policy could be implemented. Utilization of science
and technology statistics:fér national planning is very
limited. Surveys on Scientific and Technological Activitieé
(STA) are generally carried out by the National Science
Council of Sri Lanka. The lManpower Division of the linistry
of Plan Implementation also carrics out appropriate

surveys of Scientific and Technological Personnel (STP)

for specific purposes. In the absence of an established
pattern of collection and utilization of statistics on
scientific and technological activities unique to Sri

Lanka, the UNESCO recomméndations have been adopted as

much as possible. However, some efforts have been made to

hizhlight national interests in these surveys.



2.0. CLASSIFICATION OF SCIENTIFIC AND TECHNOLOGICAL ACTIVITIES (STA)

Classification of survey data on Séiéntific and Techhologica1 
Activities (STA) has been carried out as much as possible .

i accordance with the UNESCO recommendations. Further
clarifications have been obtained from'OECD resource materialse.
Clasgification ofvrelatéd activities have not been undertaken

as they were excluded from the surveys.

2.1 ClaSéification.éf Expenditure on Research & Experimental
Development ( R & D)

Expenditure on research experimental development was

classified as followsjy ~ . "

(1) Grosé National Expenditure on Research

) ExperiﬁentaliDeVelopment (GERD): Total
.Inframural Expenditure as capital and
re-current by type of cost, sector of

perfofmance, type of category and field

of science.

(ii) Capital Intramural GERD by sector of

performance and type of: cost.

(iii) Recurrent Intramural GERD by type of cost,
sector of performance, type of activity,
field of science and socio-economic

aims.

(iv) Extramural GERD by funding organisation.



2.2 C(Classification of_Scientific and Technical Petsonnel {STP) -

Scientific and Technical Manpower excluding auxiliary

personrel was classified  as follows;

(1) Total stock of Scientific & Technical
Personnel (STP)

(ii) Total stock of R & D personnel bY~sectof of
performance, objective category,
geographical distribution, education and
field of study, by research interest and
arca of activity and major socio-economic

aims.
(iii) Total stock of R & D personnel by age, sex,
& occupational structure, training,-

year of graduation and field.

(iv) Total number of research publications and

communicationse.

3.0 SCOPE AND METHOD OF COLLECTING DATA ON SCIENTIFIC & TECHNOLOGICAL
ACTIVITIES ( STA) |

The collection of statistical data of S & T activities (STA)

was carried out in the form of two surveys. Viz.

(1) Survey of expenditure on Research &

Development ( R & D )

(ii) Survey of Scientific and Technical
Personnel ( STP )

The two surveys were planned independently, even though the
actual data collection and visits to institutions were under-

taken simultaneously for é&conomic reasons. The recent R & D



.aurvey covered a period-of ten years (1965-75). The volume
of data to be collected restricted the depth of the studies.
Collection of data on related activities was abandoned due

to limitations in manpower available for the survey.

The latest Scientific & ;Te;hnicglygx Pgrsdnnel Survey (analysis
still incomplete) was for the period 1977/78. In this survey
only Scientists Engineers and Technicians (SET) were included,

and Auxiliary'péréonnel were excluded.

3.1 Scdpe and method of the R & D survey

R & D survey was for the purpose of identifying the
total expenditure incurred on Research & Experimental
Development to the nearest approximate in the following

areas;

(i) 1Intramural R & D expenditure by
type of cost, by activities, by

sectors and by major fields.

(ii) Extramural Expenditure by source.

of fundinge.

- The survey was carried out in a number of stages as summa-

rised below;

3.1.1 The initial stage or the preparatory stage
consisted of a literature survey followed by the
identification of the scope of the survey. Formu-
lation of concepts andrdefinitions was undertaken
according to UNESCO recormendations. . Clarification
of certain concepts were made with reference to

OECD publications.



3.1.2

3.1.3

The secoﬁd stage or the preliminary data collection

stage, involved the listingiofvorganiSQtions and

institutions condutting'or probably conducting

R & D. These were obtained from the respective
Mini#tries and from publications such as directories.
Data collecting sheets were prepared and tested out
by undertaking a few'tfials._ This stage also involved
thevextraction‘of data and other informaﬁion in
regard to the résearch activities from Annual

Reports, Govefnment estimates and appropriation

accountse.

The third stage consisted of personal inveétigations
for the purpose of extracting information regarding
expenditure. Supported by the preliminary data
collected,the listed institutions were visited.
Discussions were held with the llead of each insti-
tutioﬁ to determine the objectives, functions

and current and past research prograrmes.

Subsequently, the Accounts Division was visited

and the Accountant was consulted for the purpose of
understanding the pattern of recording of expenditure.
The concepts and definitions that were adopted were
explainéd using illustrations to clarify difficulties.
The data in hand.provided a valuable starting point.
Care was taken to exclude items‘of expenditure

such as depreciation of capital assets, expenditure

on printing and publications, publicity, seminars

and conferences etc. -



Whenever possible detailed divisional expenditures
were recorded. Clarifications whenever required
were obtained from the respective divisional Heads '

and subsequently the data was edited.

3.1.4 " The fourth stage or preliminary analysis of data
- was completed'during the sﬁrvey‘period itself. Items
of expenditufe of a uncertain nature were clarified

after discussich by the team of inveétigators.

-3eled During‘thé fifth and final stage the collected data
was analysed and totaled for presentation in the

final feport.

3.2 Scope and method of the STP survey

The survey of scientific and Technical personnel was carriéd
out for the period 1977/78 for the purpbse of obtaining quanti-
tative and qualitative information on the stock of scientific
and Technical manpower in the country. The areas covered

included the following;

(i) Total stock of Scientists, Engineers

and Technicians (SET)

(ii) R & D personnél only by sector of
performance, field, level of education
and training, area of activiiy and

geographical location.

3.2.1 The first stage consisted of a literature survey followed
by the formulation of concepts and definitions according
to UNESCO guidlines. |

3.2.2 The second stage involved the listing of Ministries,
organisations and institutions in both the public and
the private sector. Lists of scientific and tech=-

nical . personnel in these institutions were obtained



3.2.3

| 3.204

3.2.5

3e2.6

by postal lnqulrles and were followed up by v131ts

‘whendver so requlred.

In £He-third stage a questionnaire was p;eéared fpr~”

the collection of data. The revision of the questionnaire
was carrled out after discussions with persons from
various prof6831ons and {nstitutions.

The administratien and collection of the completed
questidnnaire constituted the fourth stage. This was
acconpllshed in a number of ways. Whenever possible
Heads of lnstltutzons were requested to nominate an
officer to be in charge of distribution and collection

of questlonnalres. Thxs officer was briefed on the
concepts and defxnltlons used. Another method used

was the mailing of questionnaires directly to each person,
followed by .an appeal to the llead of each institution

to request his employers to co-operate. At the‘same

time wide coverage was given to the survey in both

the newspapers and the radio. Persons who had failed

to receive questionnaires were requested to call

for them. ' |

Those who failed to reply were sent reminders. The
Heads of institutions were given telephone calls and
several reminders were broadcast over the radic. A fresh
set of questionnaires were sent to some institotions

which had a poor response rate.

The response upto the fifth stage were enaiysed to
identify institutions from which the response was
poor and grouped according to priority. Personal

visits to these institutions were carried out and



questionnaires Were'compieted. The coding of data
~ for conputerxzatlon contlnued 51de by side with

' data collectlons.

3.2.7 The dgta;waswcomputer'prdcessgd and the following

reports are being prepared.

(i) - Directory of Scientific and
Technical Personnel (STP) of
Sri Lanka

(ii) Directory of Medical.PerSOnnel
of Sri Lanka

(iii) Report on the Survey of Scientific

and Technical Manpower of Sri

' Lanka

4.0 PROBLEMS AND LIMITATIONS OF THE SURVEY

4el Some constraints encountefed in the conduct of the

R & D‘Survey

4.1.1 The problems encountered in the collection of data dife
fered from institution to institution. In most
institutions the recording systems.of. financial expen=-
diture do not facilitate the separation of R & D
activities from related activities i.e. the accounting
system has not been designed for the sepaﬁation of
R & D expenditure. In ordef'to make allowance for
these differences in the accounting systems, items
that were easily identifiable as being‘outside the
R&D a;tiyities were excluded. The percentage of
related activities were estimated by consultations
with the ﬁead~of the institution and the divisional

Heads. This procedure injects a certain amount of
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subjective errors,'put,prevents a gross over

estimation. This'methodrprovedrto be useful

in institutions where the R & D,activities had

¢ommenced fairly recently. In most such cases

the initjal period of an R & D programme consisted
" of routine testing and quality-control. Such

expenditure: howeve:, was accounted for under R & D.

4.1.2 In a number’of‘institutions,funds for research were
' obtained from non-research and quasi-research

sources and was rather difficult to identify. 1In
such cases only actual expenditures which could be
identified were recorded. Whenever actual expendi-
ture items such as salaries, were not specifically
recorded the number of persons involved in R & D
work was recorded and their salary component worked

out subsequentlye.

4,1.3 There were wide differences in the accounting
practices of various institutions. Some institutions
were used to programme budgeting and some had
evolved a decentralised system of budgeting. In such
cases these separate units had to be visited in

order to identify R & D expenditure.

4.1.4 There were also wide differencés in regard to
financial years. The financial year in a majority
of institutions was from October to September until
1972 and subsequently changed to the calendar year.
However, some organisations’ continue te follow -
April to March of the next year as their financial

yeare
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4.1.6

bGole7

4.1.8

R

'

The survey covered a total of ten years
and as such officers detailed to furnish

data were not acquainted with the history

. of the institution and could not provide

certain clarifications. In such instances
published research papers and annual reports

had to be referred to.. However, even this

- did not give a true reflection of past

activities. -

Expenditure éppearing in anhual reports

usually reflect the programmes falling within the
budget of the institutions. No records were
available in.regard to research funds received

by individual scientists directly from foreign
agencies. Capital expenditure especially

in the form of equipment could not be identi-
fied in ﬁhe higher education sector ie. the

universitiese.

Considerable difficulties were encounted in
distinguishing between industrial development
work that could be considered to be of
scientific value, and thus qualify for inclusiom
under R & D, and work of a routine and
cormercial nature. Considerable subjective
judgement was required in order to separate
expenditure on experimental development and

actual commercial production.

Most research projects were of a multi-
disciplinary nature and as such separation of
expenditure into the respective fields was
not straight forward. 1In such cases quwledge

derived from annual reports and discussions
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with the officers of the institutions provided
a subjective basis for sepafation‘of expenditure

into the respective fields.

4el.9 Classification of institutions by séctpr_was also
an area of difficulty. _Some organisations
. could eéSin qualify under more than one sector.
This was éspecially true in the case of the

general service sector and the productive sector.

4.2 Difficulties encountered in the conduct of the STP survey

4.2.1 There are numerous difficulties encountered

' in undertaking A& survey of this nature. One of
the basic problems is the lack of a tradition of
collecting and feporting scientific and techno-
logical data, in the country. Theré are also no
definite plans for the utilisation of data in
Hational Science Planninge. This makes it difficult
to justify to various individuals the importance
of the survey, and as to why they should respond.
The lack of interest in-a survey of this nature
is further aggravated by the fear among many
qualified persons that the data collected will
be uséd against them to restrict their travel
abroad. Thus an effort had to be made to inform
the scientific and technological personnel that
this data would be used only for Science and

Technology Planning.

4,2,2 Obtaining a complete list of personnel worlking in
» various organisations proved to be difficult.

In many cases a complete list of persons employed



4.2.3

4,2.4

by -each organisation with a number of_“
outstétionrofficers'wésrnot.readily.availa-
ble. Thus a number of divisions had to be
contacted; in order to’oﬁtain this infor-
mation which should have been available, |

at the respective Ministries or Head

.dfficgs;

- Another fact which may have seriously

affected theé data collected was the long
duration over which the survey was conducted.
SFi Lanka, faced with a massive problem

of 'Ybrain-drain' is loosing scientific and

" technological personnel continuouslys At

 the same time there are many internal

transfers from one organisation to another.

Thus the long time period taken for the

completion of the survey resulted in the

up dating of lists of persons a nunber of
times. This could be solved by ensuring
the rapid and complete collection of data
by peréonal visits to institutions by a
team of trained data collecters. The lack

of a trained team of data collecters was

_yet other obstacle in pndertaking-this

survey. This could only be solved by a
greater national committment to the collects
ion of scientific and technological data

and the allocation of adequate resources

in terms of manpower and funding.

The survey was not originally designed

for computerisation. As such many problems

were encountered in computerisation. Hany
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of these.were due‘to questions which
required a certain amount df‘subjective‘ _
-'jngement,in.classifying. Another problem
was thevincluéionlof many_épen ended
questions. At. the same time no computer
fa;ilities_of'computer ﬁersonnel are
aVailable:at.the Mational Science Council
for ﬁndertaking‘the survey. The'reliaﬁce
on. external facilitigs and personnel has
not proved to be satisfactory and has led

to many delays.

4,2.5 Difficulties arosc in calculating full-time
equivalent.bf scientific and technological
personnel. The calculation of work output
into resea:ch.and related activities depended
on the judgement of the individuals. This
may have led to an over;estimatiqn of the
time spenkf on research activities. There
is no clear cut demarcation line between

research activities and other activities.
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" 5.0 RECOMMENDATIONS -

5.1

562

'In.a~developing country such as Sri Lanka, utilization

_of data on Scientific and Technological'Activities

(STA) for national science and technology policy méking
and planning, is-relativeiy undérdeveloped. This has
invarlably made S & T data collection a low priority
area w1th little natlonal impact. It is proposed

that UNESCO undertahes ‘to conduct training courses

~ on the utilization of S & T statistics at the national

level.

It is also recommended that UNESCO extends support for
the setting-up of national centres for undertaking
science. and technoloby policy studies. This would

ensure a reoular supply of S & T statistics to UNESCO.

% % %
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