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lence 811e of the manifestations of the rapid growth of sc' 
in  recent years, has been the vast proliferation of 
scientific publications. Science and its commu~~icat ioi~ 
are so intertwined, that scientific research and the 
dissemination of the results of research go hand in hand. 
The communication of science is a two-way process. 
On the one hand, the scientist must make the results of 
his research known to the scientific community as 
rapidly as possible, and on the other hand, he must be 
kept aware of the latest develbpments in his field of study 
in the quickest possible time. This two-way comlnu- 
nication of information is essential to  avoid duplication 
of work and unnecessary waste of time aud money. 

It  is evident that communication of inCorlnation 
in one form or another usually takes up a significant 
part of the working life of a scientist. The increasing 
output of scientific literaturein all it$ ramificaricrils is 
posing problems to the scientist, both to-keep himself 
informed of ongoing research and to find informatioil 
about a selected topic. I t  is relevant to note that the 
results of in~ss~iga t ioes  coadycted by S.C. Bradford 
show that the scatter of scientific literatup involves, 
searching papers on a specialjzed subjgct in three groups 
of journals. The fixst group consisted of a small 
number of jour~lals containing a large nuinber of  levant 
papers, the second:consisted of an inte~u~edjate nzli~~ber, 
of moderately productive j o u r d s ,  and tbe thirbg~oikp - 
contained very many journals that only contributed a 
few relevant papeqs, each. In quantitative terms, 
the r a t i ~ s  of the cu.mulative numb-e~. of journals for lhesc 
three groups were as,l :m :m2 (where the data suggesed 
a value for m of about 5). 

Tlze tcadiliojlal tools of com~un:lcat~on have been 
greatly iglj,roved and new tech~iiques have b a ~ n  
devised to meet the challenge of this literature eliplosion. 
These new tools and new methods, which are basic 
ingredients iu the infpymation services of the 
developed countries have been kept out of the averagc 
library in the devqloping countries due to theix high 
cost, with tlze resuIt that, not only are the scientists jn 
the developing countries not making use of the new 
s a ~ v i w s ~  but- axe also unawaxe of t-ha e~j.$eif~e 
and c~pb i l i t iw .  

How do scientists acqujre s~ientifie i n f P f ~ ~ t j ~ ~  
in  $xi L%anka'? User surveys have bee12 c o ~ ~ u ~ i t e Q . i ~ ~  * 

inany parts oC the world al~d tfis resqlts have been 
stibjected to intensive ~nalysis,  but IVQ mch studies 
have b e a  made in this country. It,ii therefem-betm 
to f~amne the question in a diffe5siz.t wey. Haw should a- 
scientist keep a b r w ~ t  of reeeati &velapmeutstmd ~ ~ ~ u c t  
a lite~sature sew& ? Ad:% t-he- availabla irnfvnmtiam 
services in Sri Laaka meeting the users' needs 
adequately ? 

ant Librathit, Universl"ty of Sri Laraka, Colombo Campus. 

Information is used by scientists for two main 
purposes, firstly, to keep in touch with recent advances, 
i.e. for current awareness, and secondly 60 Eind out about 
a certain topic selected either for purposes of research 
or teaching, referred to as a retrospective search, 
Theinfomation is obtained from two sources, namely, 
formal channels, which are the writtell~sources suchbas 
journals, textbooks, abstracting andindexing services, etc., 
and t l z  informal chaslnds, through personal contact. 

The prsncipd formal souice of infonnatioe is the 
periodical, and rnosLscientists spend somethe  reading 
or scanning journal's Bo-keepabreastr &ne% developm~nt~3, 
The n u m b e ~  of period'ica!~ consulted. and the tima 
spent on readiw ahern v a g  considerabl3r- ffom ind;ividual 
to individual. Su~vv@ys coaducted~ show thao the 
average number. of jourkmls c ~ n ~ u l f e d  per weak rafiged: 
from 5 to 15 ao~@rd.ing to rhc pacticdar group invesi- 
gated. The availability of joarna!~. will be a deier~ninbg 
factor ihn t-he nomber of periodicals consulted by scientists. 
While paiodicds are fr-wly accessible in libmries in the 
dev6laped countries, the number of titles available in 
dev~loping~ countries is greatly restricted by the 
limited fbnds. 

However, even i11 Llle developed countries, where 
niost of the jo~lwclls are available, the scientists.do,not 
flnd. the tinre to scan all t k  jo~u-nals in  his own 
speciality atnd the. peripheral jsx~rnals wime papecs 
relating ta\his interests may be found. The conve&ion&l 
way out of thjs dileln~na is to rcsort tcucansulting ab~trac- 
l ing and  indexing publications. The vast number of 
papers that are appearing is making these sexvices 
la~ger and the literature included In thm sdectixe. Fur- 
ther, the prohibitive costs of these services make it 
possible for only a few librariesin Sri Lanka to subscribe 
to them, Dur: to tlxe limited number of sopies of 
the naajox abslwt-kg: and indexing journals avaiJable 
in Sri Lwka, it-is.doubtfu1 if they are serving,as too15 
of c u ~ m t .  awareness. r\levershdess, they axe ixuportal~t 
tools b r  retrc+fiisp;eative se,arches,, wh i~h ,  if: not ; j l ~  wideby 
uscd, b9 tlw, s.cia~t&ta, a8 they should, be, are referred 
ta: by l&p~i -ans  and ir~ormatlon. officers to assist 
the scientists. 

1ndw.e~ vaw iu their + arwngenre~A. They rmgs 
from gub.1i~a6ha~s~~b, s Cment Coatmts. which 
the title pagps- of s-elated journob, and othezs such a 
]Indexa Mdcusa, ZoologLc~1 Record and Agrindm, 
where articles are index& under subject headings. The 
Scie~ce Cit~tipn Xndsx, which is pmbably the mosl 
widely used index to scicrrtific literature in the world, 
uses a rddve1-y new met-hod of o~ganiaing the - 

contents of a collection d d~ci.~,mmts in a way t l w  
overcomes many of the shortcomings of the more 
traditional methods. It  enables a literature search to 



~ome<'foyward iiz time' from a given starting point, which 
1s achieved by indexing the citations to earlier 
work contained in the articles covered. To use these 
indexes effectively, the scientists should be familiar with 
them and well versed in  the correct techniques of 
consultillg the works. 

Abstracting journals serve a more useful purpose 
than indexes. While the scientist will need to consult 
the original paper of a citation obtained from an index, 
he is presented with a synopsis of every item in an 
abstracting journal, and will need tp obtain the original 
articles only of those that are found important for-111s 
work. Although, at  first sight the intended use of an 
abstract journal seems to be to act as a guide to the 
original literature, many scientists also use abstracts as a 
substitute for the original literature. Due to the 
increasing output of literature, the major abstracting 
and indexing services have to be selective and this creates 
a d r ~ b a c k  in these services to the scientists in the 
deve1:oping countries, as the percentage coverage of 
literature published in the developing countries 
illcluded in the major abstracting and indexing services 
1s very low. A recent study made by the World Health 
Organization on the use of health literature published 
in the countries of South-East Asia region, revealed, 
thatoilly 10 per cent of the literature published on 
bio-medical sciences was covered in the Index Medicus, and 
only 35 per cent of the literature when Biological Abstracts 
and Abstracts of Hygiene are included. Tlze major 
abstracting journals are becoming very large and difficult 
to ,handle, and the cost is keeping them out of most 
libraries, though f6r an effective information 
service, they are indzspensible. Chemical Abstracts, 
the w-orld's largest abstracting service, and Biological 
Abstracts are accessible to the scientists in Sri Lanka, 
but Excerpta Medica, the premier abstracting services 
in medicine, and the International Abstracts of BioIogy 
are two examples of abstracting journals not 
available in Sri Lanka. 

The increasing size of rndexing and abstracting 
jodrnals are making manual searches rather difficult. 
Further, in  order to economise on the size of the 
publications, articles are being indexed only under the 
more important subject headings. Since the mid - 
sixties, these services have been computerized, which is 
affording better and speedier utilization of the databases. 
While the production of the abstracting and indexing ' 

journals continue to be one of the major products 
of these databases, they are now being used more and 
more for current awareness services and retrospective 
searches. Most of the computerized services simply 
mechaaise- -tb procedure of searching abstracting 
and indexirig journals -in the case of retrospective 
searches, or of cuirent journals in the case of current 
awareness services. Many of the major services not 
only provide standard current awareness services, but also 
provide individually tailored alerting services. 
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For instance, BIOSIS (KO-Sciences Inforinallon 
Science) which produces Biological Abstracts and 
Bioswearch Index provide a Slanddrd Proiile Service which 
1s a curient awareness scrvlce opc:dtjng on set prof~les 
411 subjects of gzneral interesi givrllg 12 monthly 
computer printouts oi' references, cosilllg $50 per pro1ile 
a year, and also a Current Literature AIerting 
Service (CLAS) whch is an ~ndlvidually tadored 
current awareness service gnving 26 fortnightly batches 
orreferences on 5 x 8 rn cards al $120 per profile per 
year. S Linila,rly, MEDLARS (i'/lcdicai Literature 
hizalys~s and Kztrleval System) ns the computer data 
base of Index Medicus, SCPSEARCH operates as the 
Science Citation %adex source tapes, and Chemical 
Abstracts daiabase provide the United Klngdonz 
Chemical Infoimaiion Service (UKCIS). Most of tllc 
ddlabases are now ON-LINE, provrclrng ilnlnedlate 
search capabililies. Probably the only clatabasc that 
has bsen utilized by scie~ltists in  Sri Lanka is MEDLAIIS, 
through the courtesy of the WHO who provide a frec 
service to developing countries. It  must be emphasized 
that these computerized information services could be 
utilized by anyone anywhere in the worla. Uilfortu~lately 
the costs are prohibitive to scientists in developing 
countries, but nevertheless, in soine instances, tile 
utilizatio~l of colnputerized illforination services niay bc 
justifiable.- . . 

- ,  

A widely adopted method of doing a literature 
szarch by scientists is by following up citations in relcval~t 
papers. The papers cited will have more relevant citalians, 
which will ultimately give ackess to most of the 
literature on the subject. The citations are particularly 
useful as indexes and abstracts are not comprehensive 
i n  coverage due to their selective policy. 

The sources co-nsider& abdve are those that Jead '. 
to the primary literature. The secondary literature, or 
the literature i n  digested form such as review articles 
and textbooks, also\form an important source for 
acquiring information. The digested material, being 
about 2 to 3 years later than the appearance of the 
primary literature in the form of articles in journals, 
is more useful to the scientist as background introductory 
information on a research topic, rather than for recent 
developments. Reviews and textbooks are particularly 
important to the teacher who must convey to the 
studeat, in a concise form, the subjcct treated. 

Information through personal contact is an important 
vehicle of comunication. Private correspondence, 
the oldest form of scientific communication, is still 
widely used, but is not as important as other forms 
of information transfer. Most surveys indicate that 
discussions with colleagues rank with journal articles 
as the major source of research informalion. 
Informal group meetings where research topics are 
discussed, is a wideIy practised method of information 
transfer. The formal meetings, seminars, conferences, 
etc., also assist in the process of scientific comm~mication 



lo a great cxtenl. Most surveys show that conferences 
represent a highly efficient means of transferring 
information within a limited span of tiine. 

Although great strides'have been made in informatics 
during tlze last two decades, and the library has offered 
a much improved service to scientists in the transfer of 
~nfomat ion ,  the scientists have not taken 
full advantage of recent developments in information 
services. As a group, scientists tend neither to use all 
the bibliographical aids available nor to consult with 
professional librarians about their information needs.. . . 
Following on from this First phobia comes yet another - 
the general. dislike scientists have of expending any 
great erfort on the acquisition of information from the 
literature. One of the Eirn~est conclusions of infomati011 
usage surveys seems to be, indeed, that the intrinsic 
value of aninformation channel has l i t t l  or no bearing 
on the frequsncy with which i t  rs used. The important 
factor is always its accessnbilify. 

This ind~ffer~rrce of thk sclentnat in regard to his 
inforrnationa! needs can be remedied to a large extent, 
if he is made aware OF the existing information services 
and their potential use. The scientist in Sri Lanka, 
and in t~losl developing countries, has yet not begun to 
appreciate the assistance that could be obtained 
from the library, as, until recently there were only a few 
qualified persons in information work. With the 
development of programmes for the education for 
librariallship and the recog~lition of the importance 
oflibrariesin Sri Lanka, there is a positive move towards 
the provision of better information services for 
scientists. 

The lack of a wide range of scientific liteiature has 
been due to the low financial allocations, non-availability 
for sufficient foreign exchange, absence of organised 
inter-library cooperation and the lack of suitable means 
of the duplication of scientific literature. Steps are now 
being taken by the Working Committee on Scieiltific 
and Technical Information, and the Sri Lanka Scientific 
and Technical Information Centre of the National Science 
Council to remedy those shortcomings. It  is envisaged 
that in the not too distant future, there will be a 
coordinated library service with a more rational 
utilization of available funds for the acquisition of 
scientific literature, and an improveme~lt in the back-up 
services, such as the provision of photocopies, - 
inter-library loans, bibliographical services; e ta ,  which 
will meet more adequately the users' needs. 

While it is essentna! for their, to be an informed 
library staff' to dea! with the dissenlination of scientific 
~nformalnon, it is equally importallt for the sciexztists 
to be aware of the ~va,i!abi!Ety and capabilities of the 
~nformation services. The cooperation of the sciebtists 
with the librafy staff is necessary for the best utilization 
of the information resources. 

References : 

Meadows, A.J. (1974)Comnzunication in Science, London. ' 

Parker, C.C. and Turley, R.V. (1975) IIaforrnation skrvbce~ 
irt Scierace arzd Tectlnology, London. 

WORKSHOP ON EXPERIMENTAL DATA HANDLING 

A 15 - day 'Workshop 011 Experimental Data 
Handling', co-sponsored by Bhabha Atomic Research 
Ccntre, Indian National Science Academy, Departnzent 
of Science and Technology, Government of Jndia, 
Indian Statistical Institute and Indian National Seienti- 
fic Documentatio~l Centre (INSDOC) will be convened 
at thc Bhabha Atomic Research Centre, Bombay, 
from 1 - 15 November 1978. 

This Worksliop is to be attended by 30 partici- 
pants which will include 10 from India and 20 from 
other Asian Countries. The topics to be covered - include : Scientific, technical, tcchno - economic, aild 
social data : their characteristics and differences; 
Problems of accessibility and dissemination of data 
Sor science and technology; Planning and design of 

experiments; Basic slatistical conccpts and techniques; 
Data sanzpling, quanlfication, collection and analysis; 
Systematic and random errors; Errors in data handl- 
ing; Critical evaluation of data; Presentation of 
numerical and 11011-numerical data; Guidelines for 
reportli~g data. Organization for data cdlection, report- 
ing, dissemination; Recent trends and internatioaal 
programmes in data field - UNESCO, CODATA 
(Committee on Data for Science and Technology); 
and ollzer related subjects. . . 

For fur &her ~nfor~nation, ~f desirgd, please wqite .to 
the Head, Library and Information Services, Bhabha 
Atomic Research Centre, Department of Atomic 
Energy, Government of India, Central Complex, 
Trombay; Bombay 85. 

UNESCO @FIELET??i 
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- ,  . Dissentinatzng ' Scientific information 

Nandadasa Kodagodu 
Professor. of Fo~c~nsic Medicirze, Medicwl Fac~clly, Calo~fzbo Cmapw 

111 any given society, there are some people who are features, fads and cwtoms are d l  irnportitlli cq~sicje. 
, better informed of scientific matters, than others. rations. 1.1 is  cognimme of these that help in t l ~ s  

Some others are betlcr skilled than the rest, and some working out of a strategy. This procrdura may 
have better scientific attdtudcs than others. I t  is up bc called target po@ntion d&gnosis. 
to.such fartu~late peoplc to impart their Itnowledge 
and skills, and to impart healthier attitndes, to the less Examples of illstanccs where a largct population 
fortunate deprived brelhren. This transfer ofin~oriilation, diagnosis comes ill useful are legion. TO quote 
skills and attitudes froin one sector of the population but a few, if the populatjon to be reached are 
to another coniprises the essel~tials of commuaication. compsratlvely few, nlass would be a waste, 

I n  such a s i t~~at ion ,  interpersonal conli~~u~iicatioi~ would 
Why should anybody engage himself in not only be the cheapest, but also the niost eff6ctj1.e. 

this complicated process of communication? In otker If the need is to give a iilessage to the wollienfolk 
words, what is the broad objective of cornmu~~icatioll. of a village, the best situation for Ihe display oEa 
If comlunicatioa were a mere academic exercise, poster might be the cclii~raunit'y well. Liltle useit wo~11tl 
it would bs a n  illdividual pastime, and not a llational be to employ mass media;if rh6lncssnge is meant 
responSiEility. Tt is an overt axiom thal scientific for poor, illiterate and remote village folk. A 
tllinking, and applications of science, help to make the message for ?he males in a fishing wadiya will 
total quality of life better. Improving the quality hardly ever have an impact if broadca~t at night. 
of life is everybodys' responsibility, and if i t  can Literature pertaining to paddy fertiliser would bc 
be helped by communicating science, the responsibility wasted on people working 0x1 tea pla~~tations. 
of doing so rests with every knowledgeable person. Praising the virtues of meat protein would be ~ a s - r e d  

effort on a colninunity culturally alrtagonistic to 
Colnmunication, iii science as  well as in other eating beef. 

fiel;ds, is often ax unintentiollal process that goes on 
all the time, if in an intangible way. This occurs What are the objectives of the contemplated 
between persons, and between difkrent strata of scciety. corn lnul l~ca~io~~ put ill other q~ords, v!hat 
In fact, social living is an u~lelidii~g web of should the target population know and be able to 
cominu~~ication. This kind of part-of-way-of-life do, once the co~nmunicatioil exercise has had its e1fects; 
huinan interactions are insufficient if conzmunicatio~l alld how should their have altered a 
is to support development i n  a rapid, regular and of the exposure? It is paramount that ths 
positive way; for  that purpose, Ihe have lo be comlnullicatioll strategist identifies the allswers to 

meth0dica1, objective. What needs these questions prior to planiiii?g ally further steps. 
to be cornmunicated multiplies at  a very high rate, and ~t is important tlzat the objectives so derived should be 
therefore, the need to share i t  has become an stated in measurable terms. 
urgent one. That is an added reason why communication 
efforts have to be deliberate and designed. Let us consider an example with a heavy practical 

bias. Suppose a planner recognises that the reduotion 
In  a planned communication design, at  its in agricultural output in a certain vi.llage is due 

very outset, there are certain basic factors for to a lowering of work capacity of the farmers, due to 
consideration. anaemia, brought aboat by hookvfi~rm disease, wllich 

LS spread as a result of faecal conta~njnation of soil. 
To whom has the information to be g ive~i?  The broad aim of n cornmunication procedure in 

l i i  other words, w'ho is thetarget  population? This thes-e circ~unstances would be to reduce the spend 
is the question ~mfortunately left unanswered in many of hookworm disease in that cominunity. 111 order 
commu~lication attempts, and that precisely is the reasan to achieve this ultimate goal, the corn~nunication 
why many of thein fail. Having focussed attention process should be such that on its camp~leeisn, the 
on a particular sector of the population to  whom people are able to re1nembe~ and statc how haolcwarm~ 
the message has to be carried, the importa~lt spread, and how this spread' could be prevented, 
cha~aeteristics pertaining to that population have to There is no particular skill that needs be taught. 
bc rocoali$ed, and assessed in terms of the planned The target population should develop a relevant attitude; 
~ o m u n i c a t i o n  activity. Their iiumlhr, age and sex that is, t h ~ y  should be coilvinced wi thn  khemssims 
distribution, reachability, educational level, that hookworm disease causes p ~ o d u ~ t i o n  loss, 
main occupakion, needs, disabilities, relevant cultural and that its preventio~l lies essentially i n  their hands. 



That is not all. A very important aspect of 
this exercise would be to mo~ivate the pcoplc to 
build latrines and use them. 

The questio~l that arises now is tlic content of the 
4 message. In order to achieve the specific objec!ives 

decided upon, what is the data that should be given to 
the target population? I t  is ~nlportant that all 
relevant information be given. I t  is even more 
irnportarlt that u~znecessary and superfluous details 
are not given. With regaxd to the situation outlined 
above, it would be pertinent to tell the people 
that hookworm ova are passed in infected faeces, that 
they develop into Grvae on the soil, that the latter 
enter bodies of healthy people by penetrating solcs 
of feet, that they then become adults and live in  the 
bowel, aud that they suck blood causing anaemia which 
is responsible for weakness, lcthargy, etc. Tt should be 
stated with emphasis that this harmful sequence of 
events cannot occur if faeces are deposited in  lavatorics. 
I t  would also be important to illclude the fact that 
State assistance could be had for building of 
lavatories, and how such aid could be obtained. 

~f a target groufi, partlcuiarfy with regarcl t~ * 

tech~iical language and scientific and rational thciught. 
This is an ultra-truism when applied to the kind of 
population it  is our sacred duty to deal with the 
senxi-literate rural sector, drowned in trqditioiial belief 
and irrational thought. 

Whether the mode of communication is interpersolla1 
or mass media, postcr, printed word, spoken word, 11iusic 
drama or traditional media, there are a few rules 
worth following. The shortest message is the best 
understood, and most retained. Short sentences 
and simple language llelp understanding. A technical 
word not explained is wasted. People welcome 
material when presented in forin as applied to them. 
Repetition, up to a point, helps retention. Examples 
and anecdotes arrest attention and are so convincing. 
Pictures and diagrams can do wonders not only 
in enhancing comprelie~Jon, but also in assisting 
motivation. Posing questions make people alert and 
receptive. 

O n e  caution about pictures and diagrams. What 

The message to be given, with what objecLve, 
is so simple and obvious to  the cornminicator 
may be co~nplicated and ineani~lgless to the o b s c r ~ c ~ .  

is 'low 'Iear' How the people be lnotivated For instance, in  a health education film strip, the 
fullow this advice ? This depends f i ~ t l y ,  on the attitudes close-up of a filled tl,e scrcell; the response of 
the prograallle has been capable of inculcating in  viewers was that such flies do not co~lie to their 

people. If now discase village! I t  is unbelievable that ollce, a diagranl 
is in fact respo~lsible for causing inaterial loss, depicting a pregnant wornan was not identified as such, 
and if they are colzvinced "la' lhe arrest Of 'pread of by almost two thirds of the reader population in  a "illagc. 
this disease depends upon the building and use of 

.- lavatories, the foundation for motivation IS laid. 
Im~nediate personal benefit is about the most A con~mu~lication process should necessaj-ily 
erfective motivating force. The authoritative be followed by two activ~ties. The first of these is t l ~ c  
stature of the commullicator and the confidence hc provision of the service COlllpOllellt relevant to the 
built are other factors responsible for motivation. message given. For instance, there is little poilzt i n  
Feasibility (from the point of view of the target group) educating people about vaccination and its advantages, 
or the suggested action, and exanzples of such actioll and giving thein the necessary skills to look afler 
by peer groups, or esteelned groups are also helpful vaccinated childreo, and motivating them to vaccinalc 
illducements. all their children, if the local health authorities 

cannot provide the service. Tn fact, sucli educational 
The lzexl step in  the coln~nunication process is progralnmes cause f rus t ra t io~~ in the target group, 

the actual transfer of the message. How best could thereby making thcm insensitive even to other 
this be done? What medium should be used? commuunication programmes. 
Naturally, the answer to these questions would depend 
upon the characteristics of the recepient The second activity that should follow an 
population. This aspect was gone into at the outset. educational excrcise is an evaluatiol~ of its impact 

on the target. That is, a measure of the effect the 
Whatever rnetl~odology is used in communication, progralnnie has had. T ~ I S  activity may be difficult, 

Ilr:re are: some impoj-tant considerations to remernbcr. but IS essential. There are several ways of setting about 
Never over-estimate the comprehending capacity it, but that is ailother matter. 

- 0  

"There is no doubt that economic and social progresb 
depends to  a large extent on the transfer of sclentiiic and technical 
ixlformation. The developing countries must therefore be hell~ed to 
equip themselves with a n  infsastructure which will euable them to 
have access to  the sources of this ~nformation and to make the 
best possible use of it, according to their needs." 

Re116 Maheu 
Former Director - General of UNESCO 
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I~formation Requirements of-~kYcient$fic and Technical Personnel* 
R. L. de Silva 

Head, plc~izt Pathology Division and Editos of Publications, Tea Research Institute, Talawa/ce[[e. 

Science means knowledge and 'the fucction and objective 
of a sciei~tist is to acquire knowledge. A student 
acquires knowledge on subjects on which knowledge is 
already available but a scieatist aspires to acquire 
kl~owledge on subjects hitherto unkllow~i. The basic 
knowledge acquired by the scientist is applied by the 
technologist for practical purposes. The needs of 
~eclt~iologists and scientists are comlnoli in  that they 
both wish to resolve a problem. The scientist needs to 
elucidate basic phe~~ornelza whereas the technologl~i 
uses tliis elucidation in  practice. 

refer to then1 whenever he so desires. This is 
particularly true of articles uiherz there are many experi- 
mental details or tables which cannot be relnembered 
or easiiy copied. The acquisition of reprints is solnetinlev 
somewhat difficult as large numbers of reprints of any 
article, particularly of the older ones, are not alaiays 
available. He  therefore has to resort to photo-copyil~g, 
a service that is vitally necessary. When articles needed 
for contjnuous reference are voluminous, photo-copying 
m.ay be prohibitively expensive. He would therefore 
need to resort to -micl ofilming such articles. 

Therefore a scientist needs to have all the background (d) Abstracts 
iuforlnation that might be available and which may 
be of relevance in  achieving a solution to his specific J . n  ordzr to cater to scientists interested in fields 
problem Library facilities must bc 111 a position to in  which large numbers of papers are publislzed there are 
provide such infor111atioli. This infornlation will come . many abstracting facilities such as the Biological or 
in  various forms: Chemical Abstracts. These are expensive publications 

and are not within financial reach of many of our 
(a) Textbooks libraries. I t  is necessary therefore that these be 

made available to scientists if they are not available in 
Textbooks introduce the reader to basic collated their libraries. 
information on a particular subject. They are often 
si~nplified and onzit inany details. The collatioll itself (e) Thesis 
takes tiiiie particularly in  fields which are intensively 
researched into. Textbooks are therefore often A lhesis differs from a nor~lzal research p~blicatioii  
somewhat outdated as they are published. They are in that i t  represents a co~lcelltrated effort on the part 
behind the front line of information. They are, of a young researcher working on a particnlar subject 
however, invaluable i n  providing the bacl<ground required for u p  to five years. 
by scientists. 

Usually, extracts from theses are published in 
(6) Periodicals appropriate journals. Theses are volunlii~ous and 

are not  lori in ally published ill thelr entirety. They arc 
The frequency of appearance of periodicals is subject usually available in  the libraries of the University which 
to  much variation. The less frequent -the appearance awards the degree. AS only a very few copies of a 
of the periodical the more out-of-date it would generally thesis are produced it IS necessary to have a cornplete list 
be. For exampie, Ihe annual reviews OJI such subjects as of theses and where they are available, so that scio~~tists 
Plant Physiology, Applied Entomology, Biochemistry, could have access to them. 
etc., collate information on selected subjects considered 
to be of ilnportarlce a t  a particular time. Other (f') Personal contact 
periodicals do not attempt collation but merely report 
rece~it  research. In  the case of allnual reviews although Scientists require personal contact with other scielltists 
they are  less outdated than textbooks, they are in  order to'exchange ihformatiotl and in  order to short 
lleverthqless at  least 2 years old at  the time of publication. ckcuit the delays which are ~iecessariiy encoulltered 
First-hand Informatioli is therefore required in the f0r-n : in  the Process of publicaeion. A scientist would therefore 
of p"iodicals more frequently published than annually. need to kllo\v who is working on projects f~lrther to what 
Even in  lnolithly periodicals, the information lnay be . he is interested in. 
about one year old at  the time of publication. 

Having obtained the background infonnat iun fro111 
(c) Reprints publications and other sources a scienljst will IIO\V develop 

and consolidate his ideas. He will need to  fit his ideas 
A scientist requires reprints of his own, OF some into a hypothesis congenial ~v i th  all the know11 facts, 
articles which are of special interest so  that he could This - '  1's thr, objectjvc of scielitif ic expe~imentation. 

-- - -- ~ --.-- 

* Extracls from a lecture given at the "Workshop on Scientific and Technical infosmation" held by the National Science Council. 
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Let us~assunie that the experimentaiioii has.bem ' - 

successf~~l and that positive results have been obtained. 
Thesc results wall have to be evaluated in  the light of his 
own and other people's ~r l t i c~sms.  Here again, he 
has to recourse to the literature ;n order to  present 
Ills results together with a logi'cal discussion in thz 
paper that he may be preparing for publicatron. 

Finally, he has to make his results available in a 
published form and will need to present his paper to 
17ublishers, or orally to  learned societies, with appropriate 
photographs, drawings and graphs of his own and perhaps 
rcproductions f ~ o m  other people's work. He may 
need photographic  reproduction^ or photostat copies 
of material from elsewhere. He  would also need t o  
conform to the requirelnents of a specific journal in 
which he intei~ds to publish his paper, and would need 
recourse to such documents as the World List of 
Periodicals. 

So fdr, 1 have been referring to scientific research 
and its appl~catiou to  techiiology in a general sense. 
In  general, rt would be correct to  say that the needs 
of scientists everywhere are common. Science 
recognizes no national barr~ers and science is 
~udepeiident of the variatioiis inherent in different 
human societies. 

A doctor in ally co~uitry would like to know the 
cause of cancer and an engineer in any country would 
like to know the latest development in solar heating. 
Howcver, a doctor En Sweden may be less interested in  
Malaria coiitrol than a doctor in the tropics. There is 
therefore a d~ffereiice in the type of research conducted 
in different countries and our country is no exception. 
For instance, i i i  agriculture our major research institutions 
work on rice, tea, rubber, coconut, etc., wheleas 
agricultural scient,sts i n  many countries would d o  no 
research at all on these crops. I will briefly attempt 
to list the types of scientiric research which are 
undertaken in our country although this is perhaps already 
well known to you. 

(a) 'Medical Research 

Substantial research is done in  this country on 
preventive and curative medicine. Our doctors work 
under cxtrernely difficult conditions where equipinelit, 
drugs and medical facilities particularly in research 
institutions are short supply. There has been much 
ilitcrest inindigenous forms of medicine with great e~nphasis 
on iiledicinal plants whlch are locally available and for 
the use of which, there appears to  be great potential. 

(b)  Agriculture 
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H~tndrcds of crops are grown in this country but only 
a few are backed lip with adequate scientific research. 
Research is at  present in progress on our major 
agricultural import rice and our major exports tea, rubber 
and coconut. I n  addition there is substantial research 

;on'ceceals, root crops, tr-ee species, spices, beverages, 
etc. Considelable effort is being expendcd on essential 
oil crops, sugar cane and medicinal plants. 

(c)  Horticultnre 

In  Srl Lanka, we are able to grow over 50 different kinds 
of ediblc fruits and many vegetable species. Only a 
very few of theln are backed up with adequate research. 
We have good possibilities of fioliculture, particularly 
in  the export market. I w e d  only inei i t io~~ the example 
of a small country lrke Singapore wh~ch exports orchids 
and other horticultural plants. 

(d) Veterinary Research 

Coilsidesable research is being done on pasture and 
fodder grass production and the improvement of our 
breeds of livestock. We have had a chroiiic shortage 
of milk foods over several years and unless we call iinprote 
livestock this shortage is likely to continue. 

(e) Physical and Chemical Scie~ices and 
Industrial Technology 

In  order to  improve our industries, i t  is necessary 
that illdustrial ventures receive substantial backing frola 
Governinent and the scientific comm.unity. Sollie of our 
industries are nierely tra~lsplants of foreign 
technology. Such i~idustries which are heavily depe~zdellt 
on foreign exchange are the f ~ r s t  Lo suffer when rooreign 
resources become curtailed. Other industrialists 
utilise local raw material with only a small imported 
component. These industries need a lot of research 
in  order to make the best use of our local raw ruaterials. 
Very little information is available on the nature of 
many of our raw materials and their suitability i n  
industry. Much attention is being focussed by lnally 
of our sc;entists on this subject and the more information 
we have on local raw materials the more viable aild 
useful our industries are going to be. 

Industrialists would naturally like to make their 
industries more efficient but they may not be able to do so 
without scientific and technical backing. Thev mav 
however have accuinulated a lot of ieclziiic~ 
i~iformation regardllig therr industries. This pool of 
lnforlnalion might well be tapped and brought withill 
reach of scitntists who m ~ g h t  sift ~t further and find soil~e- 
thing new and thereby cont~ibute much to these industries. 
There a le  other industm-ies where our raw lnatcrials 
are being exported. Here agaln, everybody is keel1 
that our raw inaterials should be exported In a process,-d 
or serni-processed form aud not directly as crude 
product< Infor~nation on these lines would be greatly 
helpful to our scientists. 

111 industrial :-esearch, 111uch of thc scrence is knowll 
aiid it  is la:*gely a quest:on of applylrig suitable 
technology. We arc not a technologically advallced 
cowlltry but it will be possible for US to develop our 



own t e c h ~ z o l o ~ ~  further, particularly where faw inaterials 
are locally available. In technologically advanced 
countries, machines replace human beings. What we 
require are techiiologies which could utilize our alnple 
human resources rather than be dependellt heavily on 
machinery. 

(,f) Engineering 

The engineering services in this country need a vast 
arnount of technological information to support it. 
We have made vast progress in irrigation works and the 
construction of hydroelectric power schemes, ctc. 
Basic knowledge is known but we need technological 
backing to make the best use of our engiacers. 

(g) Economic research 

Eco~lomics abuts all branches of science and technology 
and it is necessary that information on economic 
faclors be made available to scientists and technologists. 
Solnetilnes scientific innovations and technological 
achievenlents cannot be made use of because of 
econo~nic or social factors. The social sciences and 
economics are i ~ n p o r t a ~ ~ t  aspects of science and 
illformation 111 these branches of science is always useful 
LO all the other branches of science. 

(h)  Statistics 

Statistical information is often required by our scientists 
and more so by our technologists. Some attempt at  
collation of the infornzatioll is contained in the numerous 
allnual reports of various institutions in Sri Lanba with 
the objective of m@king the statistics contained in these 
reports easily traceable and assimilable by our scientists 
and technologists. 

Research in other countries 

It is vzry necessary that our scientists be aware of the 
research work going on 111 other countries. Some of this 
researchis beyond the capacity of this country to indulge 
in, forexample, nuclear research. Nevertheless, there are 
many branches of science in other countries where their 
research will be of use to us, if it is suitably adapted to our 
C O J I ~ ~ ~ ~ O ~ I S .  The pure forms of research of a more 
acadelnic or fundamental nature will normally have less 
relevance to us than the applied or more practical forms, 
because the benefits can be obtained quicker. Our 
scientists would like to know who is working in their 
fields in other countries and would like their research 
findings made available to them. It  is useful to 
renlelnber that research done in tropical countries 
is of great relevance to us, very much more so than the 
research, however advanced, that is done in the temperate 
countries. Our conditions are very similar to those in 
other tropical countries, particularly in South and South 

East Ada and he skauld attempt to come closer to  
such countries. All of then1 are poor like ourselves. Wc 
can expect to benefit from their research and they from ours. 

This brings us to an important consideratio~l and 
that is the subject of language. Research donein Japan, 
China, Indonesia, and other countries in our regLon are 
slow in corrring to us because of the language barrier. 
Translation services are therefore an important need 
for all scientists in order to obtain informati011 that is 
very vital to them. Traditionally, our scientists have been 
studying French and German as foreign languages in 
addition to English. In order to benefit from research 
in tropical countries morelanguages~nay have to be studied, 
but as you can sec this poses a problem in itself. 
If libraries can therefore obtain translations of scie~ltific 
literature in foreign languages in an abstracted forn~ and 
makc these available to our scientjsts it would be 
extremely helpful. 

In Sri Lanka there are exlren~ely few scientists, Ihe 
reasons are many, but one of the most important is that 
we do not seem to produce enough scientists. When 
scientists are in short supply, the best use must be made 
of them. This could be achieved by bringing theln 
together whenever possible and providing them with 
their research needs so that they do not spend much of 
their time searching their reqiiiren~ents. As far as you arc 
concerned these needs centre on information. If you, 
wcre to know who out scientists are, where they work 
what work they do, what thzir objectives are and what 
succcss, they have achieved, then you may be able to help 
them save their time and not duplicate work that has 
already been done or is being done elsewhere. Our s~izall 
number of scientists must be in con~~~~unica t ion  with onc 
another. This is not too difficult to achieve if we were 
to have appropriate directories and if these directories 
are maintained up-to-date. 

This applies not only to personnel thoinselves but 
also to apparatus and equipment, which is extremely 
hard to come by and if expensive very difficult to obtain, 
[f our libraries in each research institution were to have 
lists of expensive equipment which is often nzaintained 
by trained personnel, then each institution may help 
anotller institution to get its work done qulcker. The 
same is true of l~brary facihtles. If up-to-date i~lventorics 
of library material are available, then scientists would have 
easy access to such information. 

I t  would always help if librarians were to find out the 
meaning, the significance and the potential impact their 
work would have on the well-being of the pcople oJthis 
country. This would ei.rcourngc tlie~n to R S S ~ S ~  tllc user 
further and pc:haps inspire tlicin to provide n better, 
more efficient and even more ~neani~lgful scrvicc 
to our scientists. 



Sui Lanka L$cie'cientiJic and Technical Information Centre 
(SLSTIC) of the National Science Council of Sri Lanka 

N. U. Yupu 
Librarian, Nhtiolzal Science Cow?zcil. 

The National Science Council has expanded its scie~llific books, pronlotes inter-library lending, avoids 
Docurnentation and Information Division into a Scientific duplication of materials, etc. Additions to the catalogue 
and Technical Information Centre. Thc basic objective are published in a quarterly bulleti~i (Current Sciellce 
of this Centre, which is designated the Sri Lanka Bulletin) which is distributed a~nong tlie participating 
Scientific and Technical Information Centre (SLSTIC) libraries. 
is to collect, process and disseminate information 
relating to Science and Technology. Union List of Periodicals 

SLSTIC fulfils this objective by (a) library resource 
devclopmcnt (b) coordinating wit11 other libraries and 
(c) providing information and documentation services. 

SLSTlCdoes not intend to buildup a comprehens~ve 
collection of books, per~odicals, etc., as it would lead 
to duplication of resources available in other libraries. 
Instead, it concentrates on subject aieas which are not 
covered by other local libraries in order to fill the 
gaps in  the library resources of the country. Threp 
special subject areas have been identified by SLSTIC 
for infomlation development, namely, Science Policy, 
Science Education and Environment. Apart from these 
collections, SLSTlC endeavours to develop a collectio~~ 
of reference books which are not available in most 
other local libraries. 

With the cooperation of other local scientific and 
lechnical libraries, SLSTIC has initiated a National 
Science Information Network. This network helps 
SLSTIC as well as other lj braries to exchange and transfer 
information and to sharc their resources with a view to 
utilizing locally available informatjon sources in the 
]nost eco~lolnical way. Hence, SLSTIC'S I~~formation 
and docu~nentation services are not restricted to its 
own stocks. 

Some of the current activities of SLSTIC and the 
scrvices provided by it to scientific personnel in Sri 
Lanka are as follows: 

Union Catalogue 

111 ke-ping with its objectives of coordinating the 
resources of Sri Lanka libraries, SLSTIC has inaugurated 
the co~npilation of a Union Catalogue of Scientific and 
Technical books in Sri Lanka. This is the first of its 
kind compiled in Sri Lanka. 

At present 20 libraries send information about their 
new acquisition to SLSTIC to be included in the Union 
Catalogue. 

This Union Catalogile helps to locate locally available 

This is a Central Catalogue of Scientific and Techiiical 
Periodicals acquired by the libraries in Sri Lanka. 
Whereas the union catalogue records the book acquisitions, 
the union list will record the periodicals. This is being 
compiled and would be issued sl~ortly. 

Indexing of Scientific Literature 

One of the earliest services started by SLSTIC 
is the indexing of local scie~~tific literature. The ]nail1 
objective of this service is to record and analyse the 
1.1ationa1 output of scientific and technical literaturc. 
The information is issued j n the form of a quarterly bulletin 

The Sri Lanka Sciencc Index. 

SLSTCC's national indexiug service is designed to 
include all forms of published and unpublished 
documents, giving special elnphasis to periodical articles, 
conference reports, research reports, newspaper articles, etc. 

Reports Depository 

Work on building up a national depository for scleiltific 
and technical reports has been started. This collection 
includes R & D reportsissued by scientific and techl~ical 
institutions, seminar and conference documents and 
reports prepared by individual research workers. 

SLSTIC has received reports issued by Scientific 
and Technical lnstitutiol~s through Inore thao 100 
coordinating officers nominated by Lhe iuslitutions 
concerned for this purpose. 

Inter-library lending 

One of t l ~ c  scrvices provided by SLSTIC to local 
scientists is lend,ng of reading materials. SLSTIG 
borrows books fi'om other libraries, too, for the ~ L I ~ ~ O S C  

of lending. Requests for inter-library loans ~ 1 1 0 ~ ~ l d  be 
made by the library of which the lequestor is a mcrrtbcr. 
Inter-library lendlng facilities have been granted to 
SLSTIC by more than 25 libraries. 



Pbuiocopyhg hervices (locally available p~~b l i ca t i o~~$]  

SLSTlC underlalces the sapply of pl10i0~0pies of 
sckeiltlfic doca~nents at coiaparat;vely low rates  
Tliis s:ivice includes the location and procurement of thc 
original. documi:nt for copy; ng. Requests for photocopies 
could be sent by post. 

Plaotocopy Procurement Service: (documents not available 
locally) 

When the original Is not available locally SLSTIC 
elldeavoui-s to procure photocopies f1 om foreign 
sources. Tlie Briiish Lcnding Liblary v$/hich holds a 
vast collcclion of perlociicals and reports has been 
selected by SLSTlC for ob t a i~~ ing  photocopies. 
Pavnlents can be  rnade to SLSTPC ill local. currency for 
111;s service. 

Ealvironamerrtal Imformation Service 

For tlle bcnefit of scient;sts who are engaged in research 
and study 011 various aspects of tlze environment, 
SLSTIC has Enauguiated an Environinental Inforllzation 
Service. A survey of nnforiaation requirements to 
evaluate tlie iiifcrests of ~ndividual scientists is being 
car;icd o ~ i t  by SLSTLC. These scientists will be supplied 
wit11 information relatitlg to  their fields of interest. 

A quarterly, Enviram,ental AcquisDitio~zs, is publishcd 
alld distributed among scie~ktists in thc releyant fields. 

Envir-mmenf;al Acquisitions (QuartcrIy) 
(described above) 

(b) Direct~ries 

Directory of Szientiflc & Techilical Persoiinel-1974 

Directory ofScie~~tif~cRescarchProjects 1970-73 

Directory of Scientific Research 1nstltut;ons 
in Sri Lanka - 1976. 

Current Fore;gn Science Serials in Sri Lanka 
1975. 

Sri Lanka Scientific & Tcclinical Periodicals 
Directory. 

Union List of S & T Abstracting and Indexing 
Services in Ssi Lanka libra~ies. 

Directory of Scientific C;r. Technical Libraries 
in Sri Lanka. 

(c) Seminar Reports 

E~~vironmcntal Management in Sri Lanka. 
Science Policy and Planning 
Man and his E~~virotrment 
Sun-drying Methoddagy 

(d) Pei.EoclicaJs 
Annual Reports 

Journal of the National Science Council 
One of the ~ L L L I C ~ ~ O I Z S ~ O ~  thc informatCO~~ ceutrc is of Sri Lanka (Bi-aunual) 
to  maintail1 all organised col lect ia~~ af amxd reparts Qidurava (Quarterly) 
of Scien.tifjc and Technical I~tstitulions. This co~ecl ion 
now colisists of lnore than 500 annual reports of various 
institutions. 

(1  2) Futnrc Activities 

Library Services 
SLSTlC has planned to undertake the followiilg 
tasks i n  the future: 

Apart frola the above special iilformatio~l services, 
SLSTIC performs the usual library services toits mellibers. (a) Patent Procure17zelzt Service l o  supply foreign 
Literalure searches, compilation of bibliographies, and patents and patent literature at (he request of 
provision of reference facilities are some of these services. libmries and individual scientists. 

Publications (O) Procurenlent oj' trui~dations to obtain hran*s- 
lations of scientific and tecl~nical articles in 

SLSTlC prepares several occasional and regular foreign periodicals on request. 
B-,sides the documents produced by 

iefice SCSTGIC, other p~tblications of the National Sc' 
Council are also available for sale or for reference at ( c )  Parzel of trm~slulors to appoint a pallel of 

SLSTIC. Among lhem are the follo\ving translators who would undertake translatio~l 
of scientific documents. 

(a) Information Bulletins 
( d )  Audio-visual serl~ices thc cent14e will collect 

Sri Lanlsa Science Index (Quarterly) audio-visoal material which \vill be accessible 
(described above) to other libraries. 

Curre~zi Sciel?ce B~~l le t in  (Quarterly) 
(described above) 

(e)  Tuoininq Service the centrc will prov;de in- 
service tralnr ng for li hv-ry personnel. 



- ScientiJi~ Informa fiioion for Deueloping A Countries 

Information is one of the basic com~nodities of our 
c;vilisatiou. Curreat and relevant information 
coucerurng any problem is essentral for decision-makers 
lor  acconio  any freld. The total exchange of information 
includes cultural, economic, scientific and technical 
oomponents. I n  our :r,creasingly technically-based 
civilisst~on, Sclentzfic and Technical Information (ST1) 
is a key elemcnt for progress and development. 

ST1 in its widest sense can be defined as  "infor~nation 
on the slatus, progress and results of research develop- 
nzent and other scie ntiflc act,vity, and on the applrcatio~l 
of such results, together with any other inforniatron 
of potential usc in any scientific or tech~~ological 
activity ." 

I t  rs a rccognised facL that national eco~iomies are 
dependant to an ever-increasilig extent on the applicatio~i 
of ssie,zt~fic and technical knowledge. Therefore, the 
system by which ST1 is disseminated in a country plays a 
signifrcanl role in  furthering growth processzs. STI, as a 
major resource should be given the same importance 
as other factors in the ecoliomic growth of a nation. For 
rapid development, information on relevant research 
and tech~lologies should be readily available to research 
and development personnel, scientists, technologists, 
lndilstriallsts and administrators. Developing countries 
are constantly urged to  channel more of their resources 
rnto Increasing the output of scientific research. 
But, ~t rs just as important to utilize finallcia1 resources 
on the maximum utilisation of existing STI, as i t  is to 
spend on f~lr ther  research. 

Some countries notably the developed couutries 
have realised this fact and have taken steps to  
l~nprove th.e handling and dissemination of information. 
New and more sophisticated techniques and methods 
of librarianship, bibliography, retrieval of material, 
reproduction, and computerized on-line databases have 
been developed to provide iin~nediate search capability. 
Although ST1 is an  international resource, the existing 
worldwide scientific information systems have thus 
evolved in  s ~ x h  a way that the greatest benefits are  
to the more advanctd countires. The less developed nations 
which require ST1 rzlost o r  furthering growth processes 
are therefore: placed at  a disadvantage. Instead of a free 
flow of organistsd luforniation from the affluent to  the 
developing countries, an  'information gap' has thus been 
created. The gap between a developi~lg country 
and the more developed world is increased by its 
inability to cultivate an awareness of cufrent ideas, 

ure to  techniques, materials and ~ ~ e t h o d ~ ,  and to its fa'l 
introduce -them quickly and effectively into opesation. 

One of tlze rnaill problelns of inlormation specialists 
world ovej is the cver-ir~cieasing speed with whrch 

Nimala Amavasuriya 
Scientific Officer, National Science Council 

information (especially STI) Is being generated. Tile 
rate a t  which ST1 is produced today is so great that 
according to  De Solla Price "Any young scientist stand ill^; 
now and looking back at the elid of his career upoil a 
normal life,span will find that 80 to 90 per cent of all the 
scientific work achieved by the end of his period will 
have taken place before his very eyes and that only 
10 to 20 per ccnt will antedate his experience."l I t  is 
estiinated that a t  present some 2 million documents 
and articles, 50,000 journals and over 30,000 books on 
science and tech~iology are published yearly. 

The exponential growth of science literature is 
I1lust;atsd by the fact that Chemical Abstracts i n  1930 
contained 54,000 abstracts and in  1962 some 165,000. 
The number increased to over 200,000 by 1970. One of 
the reasons for tlic flood of literature is that the 
results of scientific research are published nol o~ily for the 
cornlnunication of information but also for priority and 
prestige reasons. This siluation has made it linpossible 
for any individual to scan and remember all of the 
literature that has a reasonable probability of being or 
use later. 

The generators of Inforl~~ation are mainly the 
developed countries. This flood of data creates problenis 
relatiag to assembling, storage retrieval and disseniination 
to make i t  available to the user. The 'i~iformatioi~ 
explosion' has grown to such phenomenal proportioiis 
that i t  cannot be handled by co~~vent io~ ia l  ' ,  

libraries and other agencies. New methods and 
technologies have evolved such as 011-line data processing 
by computer for the rapid tra~is~nission of i n f o r l ~ ~ a t i o ~ ~ .  

'The computer is seen as the only ~iielllod of copillg 
with the continued expa~lsion of knowledge: there 
are, for instance, over 400 new chemical compounds 
repoyied in  the literature every working day'.2 
Dzveloping countries are dependant for much of their 
requirements of STI. However, much of the niodern 
iechno!ogy needed for establishiiig co~nputerized 
services is either too expensive 01- does not meet the 
requiremeats of the less developed natioas. Thus, 
these c o ~ ~ n t r i e s  lacking modern Cechilology are faced 
with tlle econo~nic irnpossibllity of individuals or 
organisatlons retrieving current atid relevant literature 
on any topic. 

Togeihcr with the problerns caused by tile 
infornlation explosioll is thc growi~ip isolation of users 
and seekexs of EnTornlafioi~ i n  the developing countries. 
Personnal contact betwecn scientists at  conferences and 
other foriilal and infornzal gatherings plays a significant 
role in the disseminati,on of STI. lnadeqiiate 



rilla~ieial rcSoarces to attend regional and intermtiorial 
conferelices deprive our scie~itists of this avenue of obtaining 
current information. 

The probl~lils confroilti~lg developing cou~ltrics 
in obtalnrog necessary ST[, therefore are due to a variety 
of causes. The flow of informati011 from generator 
to user too, is hindered in many developing countries. 
The reason for this bottleneck is that the existing infor- 
mation handling systems such as libraries and 
docutne~ltation centres are often dispersed and poorly 
coordinated. Lack of trained and speciatized manpower, 
tccllnical knowhow and equipment are major setbacks. 
Raising the level of educatio~l In the field of infor~natics 
and the transfer of informatioil technology 
are clependaiit on the available, often meagre, finallcia1 
resources.Direct transplantation of informationtechnology 
fro111 the advanced countries is also not advisable wl~en 
the infrastructure of the existing in£ormation systc~n is 
unabie to assi~nilate and maintain them. 

I n  recent years, the problems confronting developing 
cou~itrles in obtaining necessary ST1 has attracted the 
altcntioil of inter~latiollal organizations, both 
gover~tinenfal and non-governmental. The National 
Technical Tnforination Service (NTIS) was formed .by the 
U.S.Goverunlent to disseminate ST1 to less developed 
countries. The NTIS has a large range of secondary 
abstracting and indexing services orientated towards 
~iational and internatio~lal developnient. Although the 
NTIS is pri~icipally in the Ainerican region, i t  has also 
been extended to the African and Asian Regions. 

In 1967, UNESCO and ICSU (International Council 
of Scientific Unions) u~~der took a joint study to resolve 
tlzose problems and consequently in October 1971 
the UNISIST program~l~e was launched by the 
UNESCO nlember states. The UNISIST Report (1973) 
states that 'The devclopil~g countries need coordi~~ated 
internat3onal assistance to develop their national 
information systems, in a compatible fashion, to train 
their i~lformation specialists, teachers and managers, 
dlld to seek and adapt new co~nrnunication and 
information handling techniques to their specific needs'. 

Onc of the ~ilain f~~nctions of the UNlSIST 
prograrnnic is to stimulate infolx~atiou flow particularly 
to the benefit of the developing countries. The 
prograrnine does not directly provide ST1 to users but 
acts as a catalyst on the development of information 
systems and by technical and financial assistance projects. 
The activities of UNTSIST help countries to establish 
their own information infrastructures through developing 
infor~llation systems and databanks and through the use 
of modern techniques. The need for a high-level 
national focus to coordinate i~iformatioll activities both 
on a national and international scale was established 
by UNlSIST. The lack of a coordinating focus for 
ST1 within any country leads to the development of 
mutua.lly inconlpatible and heterogeneous internal 
informatio~l systems and to wasteful duplication of 

~ s a u r c ~ s .  It J ~ Q  laadti to delayed appl~cation of the 
resuits of research and causes serious information gaps 
bclween countries. 

S o ~ l c  countries already have a llatio~lal focus for 
STI while others are moving towards the establishment 
of one. The government of India recognising the 11eed 
for a planned integrated infor~nation system established 
the National Tnformatio~l S istern for Science and 
Technology (NISSAT). NIS d AT coordinates information 
facilities available in the country at regional and at 
sectoral Icvef (Agriculture, Industry, ctc.). 

UNESCO sponsored a consultancy mission to Sri 
Lanka in 1968 to advise on the establishment of a 
national sciontific doculnentatjon centre. The report 
on this mission stated that 'in respect of ST1 
the analysis of the resources of existing libraries in tbc 
country and the possibilities for their further develop~nenl 
towards filling the needs of the future, has indicated 
the urgent necessity for rapid development in this fieId 
if i~ldustrial and agricultural development is not to be 
seriously hampered'. 

The Cabinet in 1969 approved the proposal of this 
mission to establish such a centre and the Natiotlal 
Science Coutlcil of Sri Lanka was nominated as the 
natjonal focal point for scientific information activity. 
Within the National Sc ie~~ce  Council, the Sri Lanka 
Scientific and Technical Information Centre (SLSTIC) 
was establislled to scrve as a clearing-house for ST1 
and to wordinate information activities among the 
national Scientific and Technical libraries. 

Con~iderilig the problems existing in developiilg 
countries to obtain STI: the ever-increasing flood of 
scieutific literature i s  ail incrc:asirtg; numbax of languages, 
the lack of trained docume~ltalists and other personnel, 
poor coordination and disorganization in existing 
facilities, limited resources and the lack of information 
teclluology, the establishment of a national inf~rmotion 
centre is a difficglt but all important undertaki~~g. 
Accordittg to UNESCO ''there is no doubt that there is a 
relatianship between the possesslou of ci\rreiit sciei~tiric 
information and economic progress. Although no 
systenlatic evaluation or study of thk pay-off from 
~nformation SYS~QJIIS Iias yet been made, it is accepted 
that technological change i$ observed to occur in 
information rich areas;. This change brings to those 
that ~ f f ec t  it, greater productivity per man liour 
expended and a mere stimulating working environment 
that induces more chai~ge."3 

1. D. J. Re Sollil Price, (1963) ~ i t t l e  science, big science. 
Columbia University Press. p. 2. 

2. 'Dellis Grogan (1976). Sciertce and T t c l ? ~ ~ o t o g ~ .  A91 
in trodactiorz to the Iiterahr~e. Clive Bit~gley. London, 

p. 192. 

3. Unesco (1969) 11 59/BhIS. RDlDBA. 



lnformatiods Scientists are mainly concerned with the 
provision d appsoprjale illformtloa rapidly, 
economicalIy and aulhoritaliueIy to the users. 

A document (or prc-packaged information) usually 
aims at a certaiil uScr or a group of lrsers and lzencc it 
would not satisfy the needs of another user or group 
having dirfercnt interests. The information acquired 
by a library or an InformaLion centre would not be 
appropriate to all categories of users. I t  is considered 
that supplying irrelevant iiiformation to a user is an 
uileconointc and undesirable exercise. This iileans 
tlhat inforination generated from a certain source cannot 
be Lransferred, as it is,. to the user. 

Available pre-prepared infornwthn has to be 
convert& lo a BCW product in view of satisfyil~g $if$erent 
categories @of users. Preparation of documents 
(or infolrmt&ion packages) has to be done taking into 
consideration the user needs and aiming at saving the  
time of the users. This is done by extracting, condensing, 
d&estirrg and eval~ratlng the already available information. 
This technique is qalled 'infomation consolidation'. 
To aeosinp1is.l-ths, obviously, the information scientist 
should have a ba@ground knowledge of the subject 
co~werned.. 

Cafrs@l%datiolz is not  m e l y  gathering the relevant 
iofor~natioh and f ~ m m d i n g  it to  She users. . The 
information scientist goes a step further by eva~u~cilfi~g ' . 
and condensing this information and creating a usable 
information pmduct. In d ~ h g  SO, Izc &wid ensure 
that the reader does nst  recaive invalid apd>y.n8pprorpiate 
informnation. Digests, the state-sf-the art reports, 
surveys, compe'~dia, are some of the informaation products 
preparpd by coi~olidation. 

Consolidation caliilot be done straight away from an 
information resource. To PaciJifate coulsolidath~i the 
resource has to be systematically organized. The 
d~wume13"rs in  the resourcie have to be analysed tb, disdose 
the hidden infenmation. A docummt such.a& a book, 
repafit, pedodkd  e k  would contain infomation r>nts%e 
the envisaged subject fiejd. This infagmation would 
not he rev3ald z l a l e s~e~documen t  it3 andysed. Xndgxiag, 
classificatim, cataloguihg m d  abstritcti~~g are soale 
techniques used in infmmati6n analysis. 

The m l y s e d  i w h m t i a n  is  lhm %med In a rdrie- 
vable manner. 

. . 
Acquisition, aoalysss, storage, retrieval, c@nsdd&%Fd~ 

and dissemination are diii'erent stages of the illformation 
transfer. Analysis is done at the input stage and 
consolndat~~on at flae out-put aaage. 

. , 

I .  

I - -> I Retrieunl I--> 
These two tecllni ueS are  usuaiiy d011-e % a n '  

Information Analysis 8 enter (lAC). Scope of 
is usually collfined to a special s ~ b j m t f i d d .  "Ilhe PAC!'?, 
are inanned by information scierttists having a t k m g h  ' . 
knowledge in the subject fieid. ' I k i ~  duty is to - -' 
gathel appropriate information on'the subject by extracting 
hiddeninformation from docuinenls on broader and allied 
subjects, to evaluate the ~nformatiaa .in ,order tq 
to filter off unwanted and undesirableinfox~t.ion, , 

to store scch ir~formation in .a retrievabrle manner .and ' 

finally to consolidate information in view of mtisfyim 
the particular need of a user. 

The new trer~d in the infirrnatio* fidld: is coicerned 
with the establishment' of IAC's on va r i~us  specQd , 
suI$ects with a view to supplying the.sienti~ts.and,. . 
research workers, who cannof affora wasting their valiiablq 
time in searching for information, with most appropriate ' 
and condensed or sunzniarised information. 

ISnesco definitions: 

Consolidtttion: The merging and sy~lthesis 13' ~&d&fic 
infomation or data on a given subject in the farm sf 
compendia, surveys, stafe-of-the-art reports, etc. bE~aIm- 
tion' and 'Gon~pressio~~' are implied in the process. 

Aualysis : (a) in pnezal the %xrp~ce8sio~i ~f ,d@blilmi%& ' 
of conte~lts in a form different from the original through 
op!ratjons such as abstracting, indexing, translation 
revliemng, evaluation, etc. 

( 6 )  more spacdfkallyi in 'iufD.m&on 
analysis't11.e comh~led me of these . s g e r a t i m ~  to . 
provide &finite u s r  gsaups with evalxatad hd ias  of 
knowledge ; in%ormlim. am1yds centres, the 
organizations responsibIe for this fyction.. 



, , United Na t i ~ n s  Conference of Science Technology for 
Development 

Vtenna, Austria. 

August, 1979. 

A major United Nations Conference on Science and 
Technology for Development will be held in Vienna, 
Austria, from the 20th to 31st August, 1979. 

The main purpose of the Conference is to discuss 
the whole complex of policy considerations concerned 
with the accelarated application of science and technology 
to development at  the national level and with increased 
interlnational cooperation. A basic tece: of the Con- 
ference is that finding how best to apply science and 
technology to development rests %ltimately with the 
countries themselves. The problem should not be left 
exclusively in the hands of international experts . 
however well-informed or well-intentioned they Eay be. 

I t  follows that national analyses will lay the foundatioil 
for the work of the Conference, and national papers 
will accordingly be among the most valuable documenls 
to assist decision-making at  Vienna in 1979. 

The basic objectives of the national papers is to 
provide an analysis of economic and social problems to 
be solved with the help of science and technology and to 
take accozlnt of a large and varied constituency of natio@ 
opinion. 

\ .- 

To tha; end, the general pattern of preparation of 
national papers has involved thorough discussion among 
members of the national committees. Frequently, the 
papers are a synthesis of many contributions prepared 
byhigh-1evel.scientists and technologists, social and 
economic planners, government ministries, professional 
bodies and other non-governmental organizations. In  
many countriesit was the first occasion whenrepresentatives 
of these sectors pooled their knowledge at a ministerial 
level so as to draw up  a plan that would integrate 
tec!~nology into long-tern1 development planning. 

Some 65 developing countries asked for, and have 
received, technical assistance from advisers in drafting 
national papers. These advisers were selected by Govern- 
ments from a short list drawn up by the Conference 
secretariat. Their principal role was to catalyse and 
maximize the contribution of local experts-and to stimulate 
the bringingtogether of as wide a spectrum of natiolial ' 
opinion as possible. 

(UNCSTD) 

As papers are received at United Nalions' Head- 
quarters, their contents are being analysed SO as to 
provide an input for the draft outlii~e of the programme 
of action for the Coizferencc and for the preparations of 
discussion papers relating to the various items of the 
Conference agenda. The draft outline will be reviewed 
at the third session of the Prcparatory Colnmittee i n  Ncw 
York in Septen~ber 1978. 

A major contribution to UNCS'TD will be the regional 
action plans. These will represent the consensus of 
opinion within each of the; world's five major geographical 
areas. Sub-r~gional initiatives, however, are being 
actively encouraged, both as part of the preparatory 
process of the Conference and to lay the seeds for affective 

tenna. follow-up after Vt 

These activities recognize that smaller groupings 
of nations within the principal regions often have much 
in common beyond geographical proximity. In science 
and technology, as across a broad range of economic, 
social and cultural sectors, sub-regions are a highly 
appropriate settilig for stimulatillg thinking about shared 
problems and poss~ble common solulions. 

The United Nations' Economic and Social Colnlnissio~l 
for Asia and the Pacific (ESCAP) organized the first 
Regional Preparatory Meeting for UNCSTD at Bangkok 
from 8 to 12 December 1977. After a detailed 
discussion of the socio-economic developinent needs of 
the region the meeting agreed on the following five 
subject areas (a) food and agriculture (b) natural 
resources (c) energy (d) health and nutrition and 
(e) industrialization. 

The UNESCO Regional Office for Science and 
Technology for South and Central Asia and the 
UNCSTD Secretariat jointly in cooperation with 
ESCAP convened in New Delhi from 7 to 9 February 
a 'Sub-regional Meeting of Experts for Preparation 
of National Papers for the UNECSTD' to share ideas 
and experixces in preparing for the Conference. The 
Meeting wasattended by 20specialistsfro1nAsianco~~11~ries. 

The Secretary-General of UNCSTD has emphasized 
that the preparatiol~ of national and regional papers 
should proceed simultaucously, reinforcing each other. 
According to the views expressed i n  several 
forums, the preparation of tlie national papers might 
well be a continuing process, and the national focal 
points for UNCSTD preparations could continue to 
function during the conference and even afterwards as a 
network for coordination and irnplemeutation of the 
sonference7s recomm~endatioas. 

UNESCO. 



@ Meetiug of Experts on 6"nformation Consolidation-a Tool for Technology Transfer" 

Ld 
An inter~iational sympos;urn on c'li~forniatio~i Conso1;dation a Tool for Technology Transfer" is scheduled to be 
hcld in Sri Lanka, sponsored jointly by UNESCO and the Nat;onal Science Cou~icil from 12th to 16th September at the 
BMICH. 

The decision to hold the symposium in Sri Lailka was a result of the discussions between Mr. L. E. Samarasinghe, 
Chief, Section for Developincnt of Information Infrastructure, Division of thc Ge~reral Inforn~ation Programme, Unesco, 
Paris, and Mr. L. C. de S. Wijesinghe, Acting Scsretary-Gc1:cral of the National Sciensc Council, during Mr. Samara- 
singhe's recent visit to Sri Laaka. 

The meetiibg will bc essent;a!ly an e x p e ~ t  m e e h g  co~is~sting of about 20 international experts representing relcvant 
subject ficlds suclt as 

". inloi-limllon policy and managcmenb, 

* eslablished national and regional infor~ilation analysis centres, 

4k natural informat;on systems, 

'k i nfor~iiation users, 

" econo~nic planning, etc. 

It  is also intended to invite some iirteriiational organizatioiis interested in supporling inforinatio~r consolidatioiz 
activities at national, regional and internatio~ral levels, both niorally as wcll as financially. 

The overall objectives of the meeting are: 

@ Within the frame-work of the world information network, towards the building of which the UNISIST pro- 
gralrme of UNESCO is playiirg a vital role, and of national iiifor~nation systenzs (eg. SLS-TIC), to define 
the needs and problems in inforinatioli consolidatioii at policylevel (governments) and at extension services 
level, particularly in agriculture and industry. 

@ To promote solutions and to establish a progralnme of actioil to mect the identified needs. 

"Tlie need to perfect a systein of scientific con~munication, 
which has been felt ever since science existed, began to make itself 
apparent even more markedly after the beginniirg of the present 
scient~fic and technological revolution. This is due partly lo the 
enormous quantity of scientific inrormation amassed througlz 
scientific research and partly to the ever grealcr economic and 
social importance attaching to the fastest possiblc introduction of 
scientific d~scoveries into industry. Science has changrd from being 
the personal occupation 01 a small group o l  workcrs to a broad 
sphere of human activity, organized and directed like tlie major 
branches of the economy. To increase the effectiveness of the 
scientific information systcm, therefore, is to provide a great 
potential for increasing the productivity of research workers and 
an  important meails for speeding up the process of bringing the 
achievements of science lo the consumer," 

V. AMBARTSUMIAN 
P~esident ICSU 
Urresco BuZl$lbt 



Any information concerning scientific activities, projects and current research as well as 
comments and viewpoints will be received with tile greatest interest. As the pablricatian is mainly 
for information purposes, the National Science Council takes 110 responsibility for the views 
adopted by the authors, the facts presented or the interpretation of these facts. 
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