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SRI L A N K A SCIENTIFIC & T E C H N I C A L 
I N F O R M A T I O N C E N T R E (SLSTIC) O F 
T H E N A T I O N A L SCIENCE C O U N C I L O F 

SRI L A N K A . 

The National Science Council has expanded 
its Documentation and Information Division 
into a Scientific & Technical Information Centre. 
The basic objective of this Centre, which is desig­
nated the Sri Lanka Scientific & Technical 
Information Centre (SLSTIC) is to collect, 
process and disseminate information relating to 
Science & Technology. 

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

SLSTIC does not intend to build up a compre­
hensive collection of books, periodicals, etc. as 
it would lead to duplication of resources available 
in other libraries. Instead, it concentrates on 
subject areas which are not covered by other 
local libraries in order to fill the gaps in the 
library resources of the country. Three Special 
subject areas have been identified by SLSTIC 
for information development, namely, Science 
Policy, Science Education and Environment. Apart 
from these collections, SLSTIC endeavours to 
develop a collection of reference books which 
are not available in most other local libraries. 

With the cooperation of other local scientific 
and technical libraries, SLSTIC has initiated 
a National Science Information Network. This 
network helps SLSTIC as well as other libraries 
to exchange and transfer information and to 
share their resources with a view to utilizing locally 
available informadon sources in the most econo­
mical way. Hence SLSTIC's informadon and 
documentation services are not restricted to its 
own stocks. 

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

In keeping with its objectives of coordi­
nating the resources of Sri Lanka libraries, 
SLSTIC has inaugurated the compilation 
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 acquisitions to SLSTIC 
to be included in the Union Catalogue. 

This Union Catalogue helps to locate 
locally available scientific books, promotes 
inter-library lending, avoids duplication 
of materials, etc. Additions to the cata­
logue are published in a quarterly bulletin 
(Current Science Bulletin) wjiich is distri­
buted among the participating libraries. 

Union List of Periodicals 

This is a Central Catalogue of Scientific 
& Technical Periodicals, acquired by die 
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 shortly. 

Indexing of Scientific Literature 

One of the earliest ' services started by 
SLSTIC is the indexing of local scientific 
literature. The main objective of this ser­
vice is to record and analyse the national 
output of scientific and technical literature. 
The information is issued in the form of a 
quarterly bulletin - The Sri Lanka Science 
Index. 

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



Reports Depository 

Work on building up a national depository 
for scientific and technical reports has 
been started. This collection includes 
R & D reports issued by scientific and 
technical institutions, seminar and con­
ference documents and reports prepared by 
individual research workers. 

SLSTIC has received reports issued by 
Scientific and Technical Institutions through 
more than 100 Coordinating officers nomi­
nated by the Institutions concerned for 
this purpose. 

Inter-library lending 
One of the services provided by SLSTIC 
to local scientists is lending of reading 
materials. SLSTIC borrows books from 
other libraries, too, for the purpose of lending. 
Requests for inter-library loans should be 
made by the library of which the requestor 
is a member. Inter-library lending facilities 
have been granted to SLSTIC by more 
than 25 libraries. 

..Photocopying Services (locally available 
publications) 

SLSTIC undertakes the supply of photo­
copies of Scientific documents at comparati­
vely low rates. This service includes the 
location and procurement of the original 
document for copying. Requests for photo­
copies could be sent by post. 

Photocopy Procurement Service: (docu­
ments not available locally) 

When the original is not available locally 
SLSTIC endeavours to procure photo­
copies from foreign sources. The British 
Lending Library which holds a vast collec­
tion of periodicals. and reports has been 
selected by SLSTIC for. obtaining photo­
copies. Payments can be made to SLSTIC 
in local currency for this service. 



Environmental Information Service 

For the benefit of Scientists who are engaged 
in research and study on various aspects 
of the environment, SLSTIC has inau­
gurated an Environmental Information 
Service. A survey of information require­
ments to evaluate the interests of indi­
vidual scientists is being carried out by 
SLSTIC. These scientists will be supplied 
with information relating to their fields 
of interest. 

A quarterly, Environmental Acquisitions, 
is published and distributed among scien­
tists in the relevant' fields. 

Annual Reports 

One of the functions of the information 
centre is to maintain an organised collection 
of annual reports of Scientific and/Technical 
Institutions. This collection now consists 
of more than 500 annual reports of various 
institutions. 

Library Services 

Apart from the above special information 
services, SLSTIC performs the usual library 
services to its members. Literature searches, 
compilation of bibliographies, and provision 
of reference facilities are some of these 
services. 

Publications 

SLSTIC prepares several occasional and 
regular publications. Besides the docu­
ments produced by SLSTIC, other 
Publications of the National Science Council 
are also available for sale or for reference 
at SLSTIC. Among them are the following: 



(a) Information Bulletins 

Sri Lanka Science Index (Quarterly) 
(described, above) 

Current Science Bulletin (Quarterly) 
(described above) 

Environmental Acquisitions (Quar­
terly) (described above) 

. (b) Directories 

Directory of Scientific & Technical 
Personnel - 1974 

Directory of Scientific Research Projects 
1970-73 

Directory of Scientific Research Institu­
tions in Sri Lanka - 1976. 

Current Foreign Science Serials in 
Sri Lanka - 1975. 

Sri Lanka Scientific & Technical 
Periodicals Directory. 

Union List of S & T Abstracting and 
Indexing Services in Sri Lanka 
libraries. 

Directory of Scientific & Technical 
Libraries in Sri Lanka. 

(c) Seminar Reports 

Environmental Management in Sri 
Lanka 
Science Policy and planning 
Man & his Environment 
Sun-drying Methodology 

{d) Periodicals 

Journal of the National Science Council 
of Sri Lanka (Biannual) 

Vidurava (Quarterly) 
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(is) Future Activities 

SLSTIC has planned to undertake the 
following tasks in the future: 

(a) Patent Procurement Service - to supply 
foreign patents and patent literature 
at the request of libraries and indi­
vidual scientists. 

(b) Procurement of translations - to obtain 
translations of scientific and technical 
articles in foreign periodicals on 
request. 

(c) Panel of translators - to appoint a panel 
of translators who would undertake 
translation of scientific documents. 

(d) Audio-visual services - the centre will 
collect audio-visual material which 
will be accessible to other libraries. 

(e) Training Serjice - the centre will provide 
in-service training for library personnel. 
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2 . Election of chairman, vice-chairman and rapporteur 

3. Adoption of workplan 

4* Reviev; of the discussions and recommendations of the first 
meeting of the UNI SI ST Working Group on Information Analysis 
Centres 

5, Review of information analysis activities in the developed 
and developing countries 

6, The role of the information analysis centre in the national 
information system and its regional and international 
responsibilities 

7, The role of the information analysis centre in socio-economic 
development 

8* Discussion of the "UNISIST Guidelines for Establishing and 
Operating Information Analysis Centres" 

9 . Action plan for development of information analysis centres 

10* Adoption of the report of the meeting 

1 1 . Closure* 
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UNITED NATIONS EDUCATIONAL, 
SCIENTIFIC AND CULTURAL 'ORGANIZATION 

Symposium on Information Analysis and Consolidation 
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ANNOTATED AGENDA . 

2 , Election of officers• 

The chairman, the vice-chairman and the rapporteur of the 
Symposium will be elected. 

5» Review of information analysis activities in the developed and 
developing countries . v -

Under-this item, information analysis activities carried out at 
Various information analysis- Centres and information analysis.units 
of research institutions in.the world-will be reviewed on the basis 
of a special working document prepared for this item (PGl/Symp, IAC/ 
SRL/l/3). Discussions following this review will focus on: 

' ' 1 ) identification of the characteristics of existing information 
analysis centres, ' 

2 ) identification of existing gaps in information analysis 
. activities. 

The, representative of IDRC may report on their projects on 
information analysis. 

6, The role of the information analysis centre in the national 
information system and its regional and international 
responsibilities 

A.working document will.be prepared for this agenda, item 
(PGl/Symp. IAC/SRL/374). 

Under this agenda item, the specific role of the information 
analysis centre in the, information transfer chain will be discussed. 
In relation to this, such topics as coordination of information 
analysis activities with other information BerviceB,. cooperation 
between information analysis centres at the national, regional 
and international levels will also be discussed. 

http://will.be
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7 , The role of the information analysis centre in socio­
economic development. 

The aims of this item are'to discuss on the socio-economic 
aspects of the establishment and operation of information analysis 
centres, to find ways and means of creating efficient information 
analysis centres with a view.of serving the socio-economic 
development of a country, and to discuss problems in management 
of information analysis centres (Reference : Working document 
PGl/Symp. IAC/SRL/l/5). 

8, Discussion of the "UNISIST Guidelines for Establishing and 
Operating Information Analysis Centre" 

Draft Guidelines have been revised incorporating the comments 
received from a number of experts. This revised draft will be 
studied prior to the Symposium and comments on the Guidelines 
will be made by the participating, experts at the meeting. Then 
the draft will be reviewed, ohapter by chapter, in view of 
finalizing it. 

9 , Action plan for development of information analysis centres 

: On the basis of the preceding discussions, a future plan 
of action at the national, regional and international levels will 
be discussed .and formulated. Among others,• the following topics 
will be of interest: 

1 ) sensibilization for planners and decision makers of the 
' ' importance of information analysis centres for socio­

economic development of a country, 

2 ) possibility of formulating a general model of an information 
analysis centre especially for developing countries, 

3) possibility of the implementation of a pilot project 
on information analysis (Recommendation 9 of the UNISIST 
feasibility Study), 

4) Seeds for a technical manual on the.analysis of information 
and documents, ~* 

5) manpower needs and training of information analysis specialists 

10, Adoption of the report of the Symposium 

The report should be drafted during the.meeting incorporating 
problems raised, Vi^ws expressed and solutions suggested by the 
participants duringthe meeting, The report may include proposals 
for future actions to be taken by Unesco and Member States in the 
form of recommendations. 
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SYMPOJtlft ON .INFORMATION ANALYSIS AND CONSOLIDATION 
Colofflftfo, Sri Lanka: 12 - 15 September, 1978 • 

1 . INTRODUCTION 
The Symposium on Information Analysis and Consolidation 

was held at the Bandaranaike Memorial International Confer­
ence Hall (BMICH), Colombo, from 12 to 15 September, 1978. 
It was Organized by UNESCO in collaboration with the National 
Science Council of Sri Lanka. The participants were experts 
invited by UNESCO in their personal capacity, having knowledge 
and experience of the subject under discussion. 

pr©c G C L Q C I by 
The Symposium had been/% meeting of the UNISIST Working 

Group on Information Analysis Centres held in Paris in Nov­
ember .1978 set up in accordance with the recommendations of 
the UNISIST Advisory Committee. However, following the esta­
blishment of the General Information Programme at UNESCO into 
which UNISIST has now been incorporated, and the initiatives 
of the United Nations, Specialized Agencies and other inter­
national organizations in the field of information, it was 
considered appropriate that a fresh look be taken at the 
question of information analysis and consolidation both with 
a view to an appreciation of the overall situation and trends 
in this important field and to assessing its possible impact 
on socio-economic development. The meeting was therefore 
organized for this purpose and was expected to provide appro­
priate guidelines for the organization and operation of centres 
for information analysis and consolidation functions, and to 
suggest methods for activating policy makers, purveyors and 
users of information. At this Symposium it was expected that 
a special emphasis would be placed on information consolidation 
activities for the benefit of the rural sector, both in the 
agricultural and industrial fields. 



Z. INAUGURATION 
The meeting was inauguratê  by the Honourable C. Cyril 

Mathew, Minister of Industries and Scientific Affairs. 

Professor E.O.E. Pereria, Chairman of the National Science 
Council, speaking next, focussed attention on some of the striking 
scientific discoveries and inventions of recent times, underlining 
the significance of science to the improvement of human life. 
Access to scientific knowledge was therefore vital if present 
socio-economic problems were to be solved. 

Prof. F.S.C.P. Kalpage, Secretary for Higher Education spoke 
i 

'sf the vast production of scientific and technical literature 
and the necessity for having effective systems for consolidation. 
He considered that the Symposium was a timely one and expressed 
his appreciation to UNESCO for having given attention to this 
problem. 

The representative of UNESCO explained that the Symposium 
was heing held in accordance with Recommendation 9 of the UNISIST 
Feasibility Study and traced its link to other activities being 
carried out by UNESCO under its UNISIST Programme. 



INAI&KIBAL ADDRESS 

Mr, Chairman, distinguished guests, Ladies & Gentlemen, 

I consider it a iionour to he invited to deliver the inaugural 
address at this international symposium on Information Analysis and 
Consolidaticm,which is co-sponsored "by UNESCO and the National Sci­
ence Council of Sri Lanka* As I understand, this symposium is pri­
marily meant to he a forum of dinoussion for experts in the fields 
of information management, with the objective of identifying and 
defining the needs and problems in information .analysis and consoli­
dation at policy level. This is tterefore a very important Conference 
and .the choice of Sri Lanka as the venue is significant specially in 

- t 

the light of assistance pledged by UN agencies to strengthen acme of 
Sri Lanka's Scientific and "technological Information Centres to meet 
national and regional requirements* 

Sri Lanka is a Democratic Socialist Republic and enshrined in 
her new constitution are the fundamental rights and privileges which 
her people shall enjoy. W-s havo taken adequate safe-guardu to ensure 
that the people of this country shall not be deprived of .L.he freedom 
of speech and expression. There are also no harriers tc sources of 
information. 

In each country, the most valuable information is the informa­
tion produced within its own territory, as a response tr> tha national 
needs and priorities. Consolidation ar.d dissemination of such 
information should therefore form a vital segment in the processes 
of development planning. 

Like most developing countries Sri Lanka has focussod her 
attention cn technology. Our attention has also b«ing drawn tr. the 
question of transfer of technology and its impact on development. 
In thi-fl context it has to bo realised that unless favourable terms 
and conditions exist to the acquisition of scientific knowledge and 
material, we cannot conceive of a process of development through 
adaptation of technology. 

Ccntd.. 2/ 



Adaptation of technology does not mean that tho processes 
. should be reinvented £etr.> scratch, hut that tne creative effort 
has to be developed through the full utilization of available 
knowledge* T ; is therefore a pre-requisite that developing 
countries should have full access to scientific and technological 
information. In fact transfer of appropriate information should 
be a complementary requirement in a package deal for the transfer 
of a technology. 

However, as it is often said, more information does not 
necessarily mean bettor information. There should be the skilled 
manpower and equipment for extinction, evaluation and transforma­
tion of information to cater.to the noeds of a variety of consumers 

Finally, we should strive tc develop the means by which 
information could be disseminated most effectively not only to thu 
scientists, technologs3ta, planners and decision motors, bub also 
tc industrialists and fanners, in the form that these could be bos 
utilized. 

Whilfl hoping that the dc3 iterations at this symposium would 
load to i better interpret .it lor. of systems o f information manage­
ment policy, may I ur̂ e tiiis conference to seek solutions to the 
problems of ensuring scientific and technological information at 
cut-price rates to developing c^Ui+ries a3 p. means of bridging the 
technology gap with the developed ?tates» T. new dcolar? open the 
sessions of the symposium. 

\ 



September 1978 

Working paper for items 6 and 7 (guidelines for discussion) 

1 . The outcome of the discussion on items 6 and 7 should be 
addressed to planners and policy makers both in ministries 
and international aid organisations, with the following 
three objectives : 
(a) sensitize planners and policy makers to the importance 

of information analysis centres (lACs) for the countries* 
socio-economic development ; 

(b) offer some suggestions on how to determine the need 
for strengthening the existing lACs or creating new 
ones ; 

(c) in case an action should be taken, offer further sugg­
estions on how to start that action at policy making 
level. 

2 . The enclosed draft is a first attempt to reaeh these three 
objectives. It only presents the basics on whieh most 
experts agree today. Alternatives and complementary sugg­
estions are to be presented by all participants. Both the 
draft and these complementary comments are to be discussed 
during items 6 and 7 . 

3* Among the main topics to be discussed are as follows : 
(a) in the framework of this report, a review of the main 

arguments which could sensitize policy makers to the 
importance of IACs for development ; 

(b) the plaee of this report among other means which could 
sensitize policy makers ; 

(c) the means of deciding in which socio-economic fields, 
support of IACs should receive priority attention ; 

(d) the means of defining what types of IACs are needed 
(user-oriented or source-oriented) ; 



(e) the means of defining at what geographical level should 
IACs be created or strengthened (national, regional 
or global) ; 

(f) the means of defining to what sort of institution 
(if any) should a IAC be attached ; 

(g) the links between IACs, other information sources or 
services and users ; 

(h) the scope for international co-operation 

Enclosure : Bole of information analysis centres in devel­
opment* 
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1 

INTRODUCTION 

1. Users of information, from entrepreneurs to policy-makers, from educators 
to scientists, are faced today with a considerable increase in the volume of 
information. Information analysis centers**(IACs)^are the organizations respon­
sible for reviewing, evaluating and compressing relevant papers in order to 
provide definite user groups with concise and reliable bodies of knowledge. 

t. 

2. The aim of this paper is to help policy-makers determine how IACs can be 
practically used to solve certain socio-economic problems. It will therefore 
consider the role of IACs in socio-economic development, their place in 
national and international information systems, and an action plan at policy--
making level' for their development. 

3.- Although IACs are of interest to all" countries, special emphasis will be ' 
given to the concerns of those countries most in need of information, the 
developing countries. "These nations know that if they are to catch up with 
the more developed nations of the world, they have to bootstrap themselves 
by using ail available knowledge ; they do not have time to repeat the past. 
Information is the key to rapid economic arid social development"*^. 

4. This paper will therefore concentrate on the type of IACs that will directly 
serve social and economic progress, that is, in particular, those concerned 
with information on management services, market research, sales promotion, and 
production methods in agriculture and industry. It will give special attention 
to practical information on how to solve problems, that is to elaborate know-
how rather than basic numerical data. 

5. Because of this emphasis, the whole range of the IACs'functions will not be 
systematically considered. So called "analysis" operations include in fact all 
operations allowing to express document content in a form different from the 
original, for example translating, indexing, abstracting, extracting, and 
consolidating. This paper will concentrate mainly on the key function for final 
application, the consolidation of information which includes two steps : 
- evaluation of information, that, is testing the reliability or gauging the 
quality of scientific and technological information ; 

1. See glossary, p. 13. 2. See abbreviations, p. 15. 3. References are presented 
in the full version of this report. 



- compression of information, that is, merging and synthesis of scientific 
and technological information on a given subject in the form of handbooks, 
compendia, state-of-the-art reports, etc. 

i 

THE PROBLEM ' 

6. Consider the example of highland farmers in a tropical zone who are facing 
the following situation. The rice crop is failing in the area, while,around 
this area,rice yields are doubling. The cause for the failure is low nutrient 
soil, so the responsible extension officer sets off to do some research on 
fertilizers. He finds over 600 pages spread through 70 publications written 
in the last two years on rice fertilizing in his area or in comparable areas. 
Overwhelmed with the quantity of information,-he does not know where to begin, 
picks, a few articles to study, and hopes he makes the right choice to solve his 
problem. What he really needs is a synthesis of the most reliable recommanda-
tions in his field. This information could be consolidated for him in one 
publication of probably less than 10 pages. 

7. On the whole subject of. rice, over 26,000 pages are printed a year : they 
are spread through 2,700 publications, including 2,000 periodicals. Of these, 
around 15,000 pages contain bits of information of interest to the rice grower. 
Obviously no rice grower or extension officer could possibly go through such 
a mass of information, the equivalent of 80 books per year (see figure 1, p. 3). 

8. This sort of situation is widespread.'In tihe.USA, where the publication rate 
is already high, the number of science and technology (S & T) book titles 
published has gone from 3,400 in 1960 to 14,400 in 1974 (with a particularly 
sharp increase from 750 to 6,600 in the field of sociology and economics). In 
the world, the number of world S & T journals published has gone from 18,800 
in 1960 to 49,400 in 1970. In the" late 1960s. 60 million pages of S & T lite­
rature were published per year, and this amount doubles every 10 to 15 years. 
This enormous increase can be well understood when one recalls that 90 % of 
all scientists and technologists who ever lived are alive and at work today. 

9. Expansion of information resources is not a mere academic phenomena. It 
goes hand in hand with economic development. Information, together with energy, 



Figure 1. An example of the information explosion ; increase in 
the volume of information of interest to the rice-grower (in pages 
published on the average per year). 



raw m a t e r i a l equipment and c a p i t a l i s now r e c o g n i z e d as one o f t h e f i v e p i l l a r s 

o f p r o d u c t i o n . I n 1 9 0 0 , t h e m a j o r i t y i n t h e American c i v i l i a n l a b o u r f o r c e was 

s t i l l r u r a l ; "knowledge i n d u s t r i e s " , which produce and d i s t r i b u t e i d e a s r a t h e r 

t h a n goods arid s e r v i c e s , accounted f o r 1 /12 o f t h e US gross n a t i o n a l p r o d u c t . 

I n 1980 a t t h e l a t e s t , "knowledge w o r k e r s " ( p r o f e s s i o n a l , m a n a g e r i a l and t e c h -

n i c a l workers ) w i l l be t h e m a j o r i t y o f t h e Americans a t work ; and knowledge 

i n d u s t r i e s w i l l account f o r 1 /2 o f t h e g ross n a t i o n a l p r o d u c t . 

THE SOLUTION . 

1 0 . I n t h e example c o n s i d e r e d a b o v e , an e x t e n s i o n o f f i c e r i s overwhelmed w i t h 

t h e q u a n t i t y o f i n f o r m a t i o n r e l e v a n t t o a f e r t i l i z e r p r o b l e m . L e t us c o n s i d e r 

t h e a l t e r n a t i v e . A s t r o n g IAC would be a b l e t o work' on a l l t h e knowledge on 

t h i s . p a r t i c u l a r f e r t i l i z e r p r o b l e m , as w e l l as on complementary knowledge 

g a t h e r e d f rom the immediate a r e a and f rom o t h e r c o u n t r i e s w i t h t h e same or 

s i m i l a r p r o b l e m s . I t c o u l d p r e p a r e one o r s e v e r a l c o n s o l i d a t e d s t u d i e s , f o r 

example , i n t h e form o f a handbook. The e x t e n s i o n o f f i c e r who i n i t i a t e d the 

s t u d i e s would have t h e r e l i a b l e recommendations he needed i n a form he c o u l d 

u s e . T h i s c o n s o l i d a t i o n s e r v i c e o f t h e I A C wou ld h a v e , however , 'more w idespread 

e f f e c t s t h a n s o l v i n g a s m a l l a r e a ' s immediate prob lem : t h e r e s u l t s o f t h e 

s t u d i e s c o u l d be a p p l i e d t o many o t h e r a r e a s which h a v e , o r m i g h t d e v e l o p , a 

s i m i l a r p r o b l e m . 

1 1 . F o r p r a c t i c a l q u a n t i t a t i v e example o f what i n f o r m a t i o n c o n s o l i d a t i o n can 

a c h i e v e , l e t us c o n s i d e r t h e r e s u l t s o f i n t e r e s t t o r i c e growers spread th rough 

some 1 5 , 0 0 0 p a g e s , t h a t r e p r e s e n t t h e e q u i v a l e n t o f 80 average books . The 

c o n t e n t o f p a r t i c u l a r i n t e r e s t - t o f a r m e r s c o u l d be reduced th rouqh i n f o r m a t i o n 

c o n s o l i d a t i o n t o about one a v e r a g e book . 

1 2 . The a n a l y s i s o f t h i s example a l l o w s t o o u t l i n e t h r e e a s p e c t s o f the r o l e 

o f i n f o r m a t i o n c o n s o l i d a t i o n i n deve lopment . 

1 3 . The f i r s t a s p e c t o f t h i s r o l e i s t o f a c i l i t a t e t h e i n t r o d u c t i o n o f i n n o ­

v a t i o n s , i n p a r t i c u l a r th rough a v o i d i n g t h e p o s s i b l e c o n f u s i o n due t o a v a r i e t y 

o f recommendat ions. The economic b e n e f i t s o b t a i n e d can be due t o one o r a l l o f 

t h e f o l l o w i n g changes : 



- the start of a new production line ; 
- an increase of current production levels ; 
- a reduction of production costs. 

1 4 . The costs of introducing the innovation must of course be subtracted from 
these benefits. Social effects, whether positive or negative, should also be 
taken into account. 

1 5 . The second aspect of the role of information consolidation is to save the 
time which highly educated professionals spend searching for information. It 
is usually recognized that these professionals spend at least 20 % of their 
time searching for the'information they require for research, advisory work, 
production or policy-making, etc. Less than one sixth of this time will be 
spent over consolidated information. ; 

1 6 . The third aspect of the role of information consolidation is to replace 
large expensive collections of primary literature through smaller collections 
of consolidated information. It allows countries with limited resources to 
avoid buying most of the increasingly expensive primary literature. This aspect, 
however, has only a.limited economic'impact. 

1 7 . To achieve these benefits, iIACs could be set up to serve several developing 
countries with similar needs. The minimum staff for effectiveness would be 
approximately four professionals, preferably recruited from the countries served. 
Depending on regional fluctuations in costs, routine operations could be covered 
by 6 0 , 0 0 0 to 2 0 0 , 0 0 0 US dollars per year. 

1 8 . The profitability of a IAC serving agricultural and industrial enterprises 
must be determined for each individual case. One general prediction can be made 
however, based on experience acquired in developed countries. Information conso­
lidation can be highly profitable 'whenever the two following circumstances are 
found : 
- a large under-producing sector of small and medium enterprises ; 
- the necessary national infrastructure to promote the use of consolidated 
information. 
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1 9 . A l r e a d y t o d a y , i n f o r m a t i o n c o n s o l i d a t i o n i s p l a y i n g a p a r t i c u l a r l y v i t a l 

r o l e i n a g r i c u l t u r e and i n d u s t r y where v a l u a b l e i n f o r m a t i o n e x i s t s , b u t needs 

t o be g a t h e r e d , e v a l u a t e d , compressed and p u t t o p r a c t i c a l u s e . From 1960 t o 

1 9 7 0 , i n f o r m a t i o n c o n s o l i d a t i o n , among o t h e r f a c t o r s , h e l p e d t o a t t a i n a 30 % 

r i s e o f r i c e y i e l d s i n t h e P h i l i p p i n e s , and a 100 % r i s e o f r u b b e r y i e l d s i n 

M a l a y s i a n s m a l l - h o l d i n g s . 

PLACE OF INFORMATION ANALYSIS CENTERS I N NATIONAL AND INTERNATIONAL 

INFORMATION SYSTEMS 

2 0 . I n f o r m a t i o n can be compared t o a manufac tu red p r o d u c t . I t has t o be p r o ­

d u c e d , s t o r e d , p r o c e s s e d , packaged and d i s t r i b u t e d b e f o r e i t can be o f u s e . 

F i g u r e 2 , ' p . . 7 , i s a g r a p h i c r e p r e s e n t a t i o n ' o f how t h e m a i n i n f o r m a t i o n f u n c ­

t i o n s and i n s t i t u t i o n s would appear i n a n a l o g y w i t h a l a r g e m a n u f a c t u r i n g 

e n t e r p r i s e . 

. 2 1 . The f u n c t i o n " i n f o r m a t i o n c o n s o l i d a t i o n " corresponds t o p r o c e s s i n g i n a 

t r a d i t i o n a l m a n u f a c t u r i n g e n t e r p r i s e . C o n s o l i d a t e d i n f o r m a t i o n i s t h e condensed 

p r o d u c t p r e p a r e d f o r i n f o r m a t i o n w h o l e s a l e r s such as r e s e a r c h e r s or c h i e f 

e x t e n s i o n o f f i c e r s . I t i s " r e p a c k a g e d " , t h a t i s r e a r r a n g e d i n t o p a m p h l e t s , 

f i l m s , r a d i o - p r o g r a m s , e t c . , t o answer t h e r e q u i r e m e n t s o f r e t a i l e r s such as 

t h e e x t e n s i o n a g e n t , or e n d - u s e r s such as t h e f a r m e r . 

2 2 . I n f o r m a t i o n c o n s o l i d a t i o n i s u s u a l l y c a r r i e d o u t by s c i e n t i s t s , c l o s e l y 

a s s i s t e d by d o c u m e n t a l i s t s and l i b r a r i a n s . I n t h e a g r i c u l t u r a l and i n d u s t r i a l 

f i e l d s , t h e c o n s o l i d a t i o n f u n c t i o n i s u s u a l l y s c a t t e r e d th roughout r e s e a r c h 

o r g a n i z a t i o n s . I t was o n l y r e c e n t l y t h a t s p e c i a l i z e d i n s t i t u t i o n s , c a l l e d IACs, 

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

n a t i o n w i t h o t h e r " a n a l y s i s " o p e r a t i o n s . 

2 3 . A p p r o x i m a t e l y 200 autonomous I A C s , who f u l l y answer t h e d e f i n i t i o n i n d i ­

c a t e d i n t h e g l o s s a r y , e x i s t i n t h e w o r l d t o d a y . A l a r g e number o f them a r e 

l o c a t e d i n t h e USA and s e r v e advanced s c i e n t i f i c communi t ies . R e c e n t l y , IACs 

o f s p e c i a l concern t o d e v e l o p i n g c o u n t r i e s were e s t a b l i s h e d i n v a r i o u s p a r t o f 

t h e w o r l d . The Cassava I n f o r m a t i o n C e n t e r i n Colombia and t h e I n t e r n a t i o n a l 

I r r i g a t i o n I n f o r m a t i o n Cente r i n I s r a e l a r e examples o f t h i s t r e n d . 



Determination 
of needs 
Specialized 
information 
centres, 

Extension ., Ml J H A i 
services, etc services, etc 

Retrieval 
of information 
Libraries, 

Data banks, 

Technical 
advisors, etc 

Consolidation 

Information 
analysis centres 
or services 

Repackaging 
and distribution 

Specialized 
information 
centres. 

Extension 
services, etc 

Government 
officials 

Farmers 

Use of information 

Manufacturers Engineers Researchers, etc 

Figure 2 . Place of information analysis centers in a national 
information system (for a more accurate and precise represen­
tation, see } ^ . 1 0 - 1 2 ) . 
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2 4 . Bes ides t h e r e a r e a c o n s i d e r a b l e number o f " d e p e n d e n t " IACs s c a t t e r e d 

t h r o u g h o u t r e s e a r c h i n s t i t u t e s , p r o f e s s i o n a l t e c h n i c a l c e n t e r s and e x t e n s i o n 

s e r v i c e s . U n f o r t u n a t e l y , i n t h e s e dependent I A C s , t h e c o n s o l i d a t i o n f u n c t i o n 

u s u a l l y remains an i l l - d e f i n e d and temporary f u n c t i o n , 
i 

r 
I 

SUGGESTED PLAN OF ACTION FOR THE DEVELOPMENT OF IACs . 

2 5 . The need f o r i n f o r m a t i o n c o n s o l i d a t i o n i s f e l t i n most economic and s o c i a l 

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

P o l i c y - m a k e r s a r e t h e r e f o r e u s u a l l y t h e ones t o e x p l o r e t h e p o t e n t i a l o f i n f o r ­

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

2 6 . T h e i r f i r s t s t e p w i l l n o r m a l l y be t o . a p p o i n t t h e n a t i o n a l a u t h o r i t y t h a t 

has t h e b e s t knowledge o f t h e t e c h n o l o g i c a l needs o f e n d - u s e r s , and i f p o s s i b l e , 

o f t h e c o u n t r y ' s r e s e a r c h and i n f o r m a t i o n r e s o u r c e s . I n case o f doubt on t h e 

b e s t course o f a c t i o n , p o l i c y - m a k e r s may p r e f e r t o f i r s t ask a s s i s t a n c e through 

i n t e r n a t i o n a l o r b i l a t e r a l a i d (see p a r a s . 29 t o 3 2 ) . 

2 7 . The a p p o i n t e d a u t h o r i t y w i l l d e t e r m i n e t h e measures b e s t adapted t o l i n k . 

t h e c o u n t r y ' s r e s o u r c e s w i t h e x i s t i n g I A C s , o r , i f n e c e s s a r y , t o deve lop a 

IAC i n c o o p e r a t i o n w i t h o t h e r c o u n t r i e s . ' He w i l l u s u a l l y o p e r a t e i n t h e f r a m e ­

work of t h e n a t i o n a l s y s t e m ' s f o c a l p o i n t (see f i g u r e 2 , p . 7 ) # whenever t h i s 

f o c a l p o i n t has been e s t a b l i s h e d . 

2 8 . More d e t a i l e d i n f o r m a t i o n on how and where t o b e g i n i s p r e s e n t e d i n t h e 

f u l l v e r s i o n o f t h i s r e p o r t . 

ASSISTANCE I S AVAILABLE 

2 9 . ' A t n a t i o n a l and i n t e r n a t i o n a l l e v e l s , U N I S I S T , t h e i n t e r g o v e r n m e n t a l 

program w i t h i n Unesco f o r c o - o p e r a t i o n i n t h e f i e l d o f s c i e n t i f i c and t e c h n o ­

l o g i c a l i n f o r m a t i o n , promotes t h e development o f t h e i n f o r m a t i o n c o n s o l i d a t i o n 

f u n c t i o n , and t h e r e f o r e o f I A C s . T h i s i s b e i n g implemented t h r o u g h c o m p a r a t i v e 

s t u d i e s on e x i s t i n g I A C s , t h r o u g h the' development o f g e n e r a l l y a c c e p t e d g u i d e ­

l i n e s f o r t h e e s t a b l i s h m e n t and t h e r u n n i n g o f I A C s , and t h r o u g h a d v i c e and 

c o o p e r a t i o n on s p e c i f i c IAC p r o j e c t s . , 



3 0 . A first need of all countries is to know where to obtain consolidated 
information. UNISIST may promote the creation of an updated file of all IACs, 
which could become the basis for the world referral centre on IACs. 

3 1 . If no IAC is'available, United Nations agencies can assist in developing 
regional or global IACs in their respective fields of competence. For example, 
FAO, with UNDP financial assistance, can help with the development of a regional 
IAC assisting agriculture. In the same way, UNIDO can help in the industrial 

• * 

field. 

3 2 . Sources of foreign assistance can also be found through bilateral aid, 
international organizations and private foundations. The International 
Development Research Centre (IDRC), for example, has already assisted with 
the establishment of IACs' directly serving developing countries. 
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ANNEX 1 . THE INFORMATION TRANSFER CHAIN 

There i s a g r e a t v a r i e t y o f i n f o r m a t i o n f l o w p a t t e r n s ' p r e s e n t e d i n t h e 

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

a r e r e f e r i n g t o i n f o r m a t i o n f l o w s b e l o n g i n g t o va-r ious f i e l d s . 

W i t h i n a g i v e n f i e l d , i n f o r m a t i o n f l o w s f o l l o w r a t h e r c o n s i s t e n t p a t t e r n s . 

What may d i f f e r f rom one c o u n t r y .to another i s t h e degree o f development o f 

t h e v a r i o u s f u n c t i o n s t h a t l e a d t o t h e u s e r s ' s a t i s f a c t i o n ( i n some cases 

t h e f u n c t i o n , and even t h e awareness o f t h e f u n c t i o n , may be m i s s i n g ) . The 

names o f t h e i n s t i t u t i o n s i n charge o f p e r f o r m i n g the v a r i o u s f u n c t i o n s may 

d i f f e r . B u t , whether pe r fo rmed o r n o t , t h e b a s i c s teps w i t h i n a g i v e n f i e l d 

a r e a lways t h e same. 

These b a s i c - i n f o r m a t i o n p a t t e r n s , whose sum compose t h e n a t i o n a l i n f o r ­

m a t i o n system, a r e p r e s e n t e d i n t a b l e s 1 , 2 , a n d - 3 . We a r e h e r e i n t h e 

i d e a l s i t u a t i o n where a l l b a s i c s teps a r e w e l l d i f f e r e n t i a t e d , whatever i s 

t h e f i e l d . Such a s i t u a t i o n i s r a r e . I n many c o u n t r i e s , some f u n c t i o n s 

may be m i s s i n g i n a number o f f i e l d s ; t h i s i s o f t e n t h e case f o r f u n c t i o n 1 

( d e t e r m i n i n g u s e r s ' needs) and 3 ( c o n s o l i d a t i n g a v a i l a b l e i n f o r m a t i o n ) . There 

i s a l s o t h e s i t u a t i o n where t h e . f u n c t i o n i s pe r fo rmed i n f o r m a l l y by an i n d i ­

v i d u a l o r a group o f i n d i v i d u a l s , and no t by a s p e c i a l i z e d i n s t i t u t i o n ; t h i s 

i s o f t e n t h e case f o r f u n c t i o n 3 t h a t , t o d a y , u s u a l l y does no t i n v o l v e t h e 

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

c e n t e r s . 

The s p e c i a l i z e d i n f o r m a t i o n systems d e s c r i b e d i n t a b l e s 2 and 3 a r e 

c o o r d i n a t e d a t n a t i o n a l l e v e l by t h e s o - c a l l e d f o c a l p o i n t o f t h e n a t i o n a l 

i n f o r m a t i o n system (see t a b l e 4 ) . Here a g a i n , we have d e s c r i b e d an i d e a l 

s i t u a t i o n . Number o f t h e c o o r d i n a t i o n f u n c t i o n s may be e i t h e r m i s s i n g or 

i n f o r m a l l y pe r fo rmed by an i n d i v i d u a l . I n 1978 , c o u n t r i e s had o f f i c i a l l y 

d e s i g n a t e d t h e i r n a t i o n a l f o c a l p o i n t . UN IS IST , t h e i n t e r g o v e r n m e n t a l p r o ­

gramme w i t h i n Unesco f o r c o - o p e r a t i o n i n t h e f i e l d o f s c i e n t i f i c and t e c h ­

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

systems, . i n t e r n a t i o n a l i n f o r m a t i o n systems and i n t e r n a t i o n a l o r g a n i z a t i o n s . 
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TABLE 1 . MAIN FUNC-
TIONS OP A NATIONAL 
INFORMATION SYSTEM1 

(see c o r r e s p o n d i n g 
i n s t i t u t i o n s i n 
t a b l e s 2 and 3 ) f 2 

71 

USING 
INFORMATION 

T 
B . D e t e r m i n i n g \ 

I u s e r s ' needs '^ / 

7 
2 . R e t r i e v i n g 
a v a i l a b l e i n f o 

S . C d n s o l i d a t 
a v a i l a b l e i n f o 

i n g \ 

5 . P r o m o t i n g & 
d i s t r i b . r e p a c k 
.aged i n f o * 

TABLE 2 . MAIN INSTITUTIONS OF THE 
— — — — — — - — y 

AGRICULTURE INFORMATION SYSTEM 
•(see c o r r e s p o n d i n g f u n c t i o n s i n 
t a b l e l ) ' 2 

TABLE 3 . MAIN IN.'ITITU-

> 

End u s e r s I n t e r m e d i a r y u s e r s 

FARMERS 
POLICY-MAK.; RESEARCHERS;. STUDENTS 

PLANNERS I SCIENTISTS '[ EDUCATORS' 

E x t e n s i o n 

s e r v i c e s 

I n s t i t u t e i S c i e n t i s t s i Schools 

s t a t i s t i c s i - i 

L i b r a r i e s L i b r a r i e s • L i b r a r i e s > L i b r a r i e s 
• 1 1 

I n f o - a n a l y ­
s i s , c e n t e r s 

I n f o , analy-* I n f o , a n a l y - j I n f o , a n a l ) 
s i s c e n t e r s s i s c e n t e r s J s i s cen te rs 

E x t e n s i o n 
s e r v i c e s 

I n s t i t u t e j S c i e n t i s t s | schoo ls 
s t a t i s t i c s - ! i 

E x t e n s i o n 
s e r v i c e s 

I i T s t i t u t e j S c i e n t i s t s ! Schools 
s t a t i s t i c s ! i • 

i . • ii 

TIONS OF TIIK HKALTH 
INFORMATION SYS~I"KM 
(see cor respond ing 
f u n c t i o n s i n t a b l e 1 ) ' 2 

End u s e r s I n t e r m o d . 
users 

COMMON 
MAN 

(see t a b l e : 

Doctors 

L i b r a r i e s . 

I n f o , a n a l y ­
s i s c e n t e r s (see t a b i c I 

Doc tors 

Doc tors 

1 . Most s p e c i a l i z e d i n f o r m a t i o n systems o f t h e n a t i o n a l system w i l l f o l l o w the model o f 
t a b l e 2 . I n some c a s e s , t h e end user may be a p r o f e s s i o n a l man as i n the i : .dus t ry i n f o r m a t i o n 
system f o r example . I n o t h e r s , he may be anyone , as i n t h e m e t e o r o l o g y i n f o r m a t i o n system 
f o r e x a m p l e . 

2 . To s i m p l i f y t a b l e s 1 , 2 and 3 , t h e v a r i o u s a s p e c t s o f t h e c o o r d i n a t i o n f u n c t i o n s 
have been r e p r e s e n t e d i n a n o t h e r t a b l e (see t a b l e 4) . 

3 . Accompanied by t h e f u n c t i o n " e v a l u a t i n g t h e r e s u l t s o f t h e i n f o r m a t i o n o p e r a t i o n s " , 
once a f i r s t c y c l e 1 t o 5 has been c o m p l e t e d . 

4 . P receded by t h e f u n c t i o n " s t o r i n g , i n d e x i n g , and a b s t r a c t i n g i n f o r m a t i o n from 
v a r i o u s s o u r c e s , p a r t i c u l a r l y r e s e a r c h i n s t i t u t e s " , and accompanied by t h e f u n c t i o n 
" s t o r i n g i n f o r m a t i o n on u s e r s ' n e e d s " . 

5 . F o l l o w e d by t h e f u n c t i o n " s t o r i n g c o n s o l i d a t e d i n f o r m a t i o n " . 

6 . F o l l o w e d by t h e f u n c t i o n " s t o r i n g repackaged i n f o r m a t i o n " . 
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TABLE 4 . COORDINATION BODIES OF A NATIONAL INFORMATION SYSTEH ( N I S ) . 

A g r i c u l . 
c o o r d i n . 
body 

I n d u s t r y 
c o o r d i n . 
body 

H e a l t h 
c o o r d i n 
body 

M e t e o r , 
c o o r d i n 
body 

C o n s o l i d a t i o n 
c o o r d i n . body 

A g r i c u l t u r e 
i n f o r m a t i o n 
system** 

L i b r a r i e s 

I n f o r m a t i o n 
a n a l y s i s 
c e n t e r s 

E x t e n s i o n s e r v : 
I n s t , s t a t i c t i c s 
S c i e n t . , chools 

I n d u s t r y 
i n f o r m a t i o n 
system 

L i b r a r i e s 

I n f o r m a t i o n 
a n a l y s i s 
c e n t e r s 

E x t e n s i o n s e r v 
I n s t , s t a t i s t i c s 
S c i e n t . , Schools 

H e a l t h 
i n f o r m a t i o n 
system*! 

L i b r a r i e s 

I n f o r m a t i o n 
a n a l y s i s 
c e n t e r s 

D o c t o r s , 
I n s t ; s t a t i s t i c s , 
S c i e n t . , schools 

Meteoro logy 
i n f o r m a t i o n 
system 

L i b r a r i e s 

I n f o r m a t i o n 
a n a l y s i s 
c e n t e r s 

M e d i a , 
I n s t , s t a t i s t i c s , 
S c i e n t . , Schools 

M a r k e t i n g ^ 
c o o r d i n . body 

*yr Legend 

c o o r d i n a t i o n b o d i e s o f t h e s p e c i a l i z e d sys tems, t h a t i s t h e m i s s i o n - o r i e n t e d 
I J systems ( f o l l o w i n g t h e v e r t i c a l columns) 

I v c o o r d i n a t i o n b o d i e s o f t h e f u n c t i o n - o r i e n t e d systems ( f o l l o w i n g t h e . h o r i z o n t a l 
I / l i n e s ) 

f o c a l p o i n t o f t h e n a t i o n a l i n f o r m a t i o n system ( N I S ) , t h a t i s t h e o v e r a l l 
c o o r d i n a t i o n body. 

c o o r d i n a t i o n l i n k s 

1 . To s i m p l i f y t a b l e 4 , o n l y a few o f t h e s p e c i a l i z e d i n f o r m a t i o n systems c o o r d i -
d i n a t e d i n t h e framework o f a n a t i o n a l system have been r e p r e s e n t e d , and t h e i r 
r e p r e s e n t a t i o n has been summarized. The d e t a i l e d f u n c t i o n s o f t h e s e systems can be 
found i n t a b l e 1 , and t h e d e t a i l e d i n s t i t u t i o n s o f t h e a g r i c u l t u r e and h e a l t h i n f o r ­
m a t i o n systems i n t a b l e s 2 and 3 . 

2 . The t e r m " m a r k e t i n g " covers t h e f o l l o w i n g f u n c t i o n s : a) d e t e r m i n i n g u s e r s ' needs; 
b) r e p a c k a g i n g ; c) p r o m o t i n g and d i s t r i b u t i n g . 
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ANNEX 2 . GLOSSARY 

Warn ing . T e c h n i c a l terms a r e used i n t h i s r e p o r t i n t h e i r most s i m p l i f i e d 
a c c e p t a t i o n . The o r i g i n a l d e f i n i t i o n s , most o f them f rom t h e UNISIST g l o s s a r y 
o r p u b l i c a t i o n s , a r e t h e r e f o r e sometimes a d a p t e d w i t h o u t e v e r changing the 
b a s i c mean ing . ' t 

1 . Compression : t h e merg ing and s y n t h e s i s o f s c i e n t i f i c knowledge on a g i v e n 
s u b j e c t (see c o n s o l i d a t i o n ) . 

2 . C o n s o l i d a t i o n (as a p p l i e d t o know-how) : t h e use o f e v a l u a t i o n and compres­
s i o n t o produce compendia, s t a t e - o f - t h e - a r t r e p o r t s , handbooks, e t c . , o f c o n s i ­
d e r a b l y l e s s volume t h a n t h e o r i g i n a l l i t e r a t u r e ( i n t h e p r o p o r t i o n o f a t l e a s t 
60 t o 1 , ' r e a c h i n g o f t e n 400 t o 1 ) , w i t h o u t l o s i n g r e l e v a n t substance ; s c i e n ­
t i f i c a r t i c l e s i n c l u d e p a r t i a l c o n s o l i d a t i o n as t h e y t a k e i n t o account p r e v i o u s 
works on t h e same r e s e a r c h t o p i c . A c o n s o l i d a t o r work ing f o r a g r i c u l t u r a l e x t e n ­
s i o n o f f i c e r s , f o r example , w i l l e v a l u a t e t h e v a r i o u s s c i e n t i f i c a r t i c l e s t h a t 
c o n t a i n i n f o r m a t i o n o f p r a c t i c a l v a l u e t o f a r m e r s , w i l l s e l e c t t h e r e l i a b l e ones 
and w i l l d e a l w i t h c o n t r a d i c t i o n s and d u p l i c a t i o n s . 

3 . . 'Consul t ing f i r m : any company o r o r g a n i z a t i o n which makes a b u s i n e s s o f 
g i v i n g p r o f e s s i o n a l a d v i c e t o s p e c i f i c groups o f - u s e r s . 

4 . Documentat ion c e n t e r : an o r g a n i z a t i o n t h a t : 1) s e l e c t s , a c q u i r e s , s t o r e s 
and r e t r i e v e s s p e c i f i c documents i n response t o r e q u e s t s ; 2) announces, 
a b s t r a c t s , e x t r a c t s , i ndexes documents ; 3) d i s s e m i n a t e s documents i n response 
t o r e q u e s t s f o r documents or f o r c o n t e n t ( U n e s c o ) . 

5 . E v a l u a t i o n .: t e s t i n g t h e r e l i a b i l i t y or. gaug ing t h e . q u a l i t y o f s c i e n t i f i c 
i n f o r m a t i o n and d a t a . ( s e e c o n s o l i d a t i o n ) . 

6 . E x t e n s i o n s e r v i c e ( a l s o c a l l e d l i a i s o n / a d v i s o r y s e r v i c e ) : body o f p r o f e s ­
s i o n a l p e o p l e who, work ing under o r i n c o o p e r a t i o n w i t h t h e government , p r o v i d e s 
t e c h n i c a l a d v i c e t o s p e c i f i c groups o f users on a n o n - r e m u n e r a t i v e b a s i s (govern 
ment o f f i c i a l s , t e c h n i c a l e x p e r t s f rom u n i v e r s i t i e s , e t c . ) . E x t e n s i o n o f f i c e r s • 
a r e a l s o c a l l e d l i a i s o r i / a d v i s o r y o f f i c e r s , o r i n f o r m a t i o n o f f i c e r s . 

7 . F o c a l p o i n t : t h e c o o r d i n a t i n g body o f any s e t o f i n t e r r e l a t e d i n f o r m a t i o n 
i n s t i t u t i o n s and men. 

8 . I n f o r m a t i o n a n a l y s i s c e n t e r . 
- 8 a . Summarized d e f i n i t i o n : t h e o r g a n i z a t i o n r e s p o n s i b l e f o r t h e combined 
use o f t r a n s l a t i n g , r e v i e w i n g , e v a l u a t i n g and compressing t o p r o v i d e d e f i n i t e 
u s e r groups w i t h c o n s o l i d a t e d b o d i e s o f knowledge. 
- 8 b . D e t a i l e d d e f i n i t i o n : f o r m a l l y s t r u c t u r e d o r g a n i z a t i o n a l u n i t , s p e c i f i ­
c a l l y ( b u t n o t n e c e s s a r i l y e x c l u s i v e l y ) e s t a b l i s h e d f o r t h e purpose o f a c q u i ­
r i n g , s e l e c t i n g , s t o r i n g , r e t r i e v i n g , e v a l u a t i n g , a n a l y z i n g and s y n t h e s i z i n g 
a bodv o f i n f o r m a t i o n a n d / o r d a t a i n a c l e a r l v d e f i n e d s p e c i a l i z e d f i e l d o r 
p e r t a i n i n g t o a s p e c i f i e d m i s s i o n w i t h i n t e n t o f c o m p i l i n g , d i g e s t i n g , r e p a ­
c k a g i n g , o r o t h e r w i s e o r g a n i z i n g and p r e s e n t i n g p e r t i n e n t i n f o r m a t i o n a n d / o r 
d a t a i n a form most a u t h o r i t a t i v e , t i m e l y , and u s e f u l t o a s o c i e t y o f p e e r s 
and management. 
- 8 c . Extended d e f i n i t i o n : any u n i t , i ndependent o r w i t h i n an o r g a n i z a t i o n , 
c a r r y i n g o u t t h e f u n c t i o n o f an i n f o r m a t i o n a n a l y s i s c e n t e r (see 8 b ) . 
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9- Library : an organization which collects, stores and makes available for 
use books, periodicals and similar materials. 

10. National information systems : the specific sets of existing interrelated 
institutions and men which provide users with .the data and know-how relevant 
to their changing needs and activities, in accordance with national goals 
(these sets can be mission or function-oriented) ; used in the singular, the 
expression "national information system" refers to the total of all inter­
related institutions and men dealing with information in the country. 

11. Primary form : knowledge in primary form is usually contained in the 
original research reports. Its main value is for the. researchers. It has 
normally to be extracted, consolidated wftn otner pieces of knowledge, and 
eventually repackaged before it can be applied by entrepreneurs or policy­
makers (see "secondary form", para. 13). 

12. Repackaging : a rearrangement of information materials obtained from dif­
ferent organizations into information services or products tailored to the requi­
rements of special need-groups. A repackager working for illiterate farmers, for 
example, will transform consolidated material into cartoon strips, radio 
programs or films, that will appeal to the end users. 

13. Secondary form : knowledge in secondary, form is built- from knowledge in 
primary form as described in para.•11 handbooks are a good example.of such 
consolidated and repackaged knowledge. Knowledge in secondary form is useful- to 
all categories of knowledge consumers (entrepreneurs, policy-makers, etc.), and 
not only to research men. 
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ANNEX 3 . ABBREVIATIONS 

FAO : Food"and A g r i c u l t u r e O r g a n i z a t i o n o f t h e U n i t e d N a t i o n s . 

r 

IAC : i n f o r m a t i o n a n a l y s i s c e n t e r . 

IDRC : I n t e r n a t i o n a l Development Research C e n t e r . 

UNDP : U n i t e d N a t i o n s Development Programme. 

Unesco : U n i t e d N a t i o n s E d u c a t i o n a l , S c i e n t i f i c and C u l t u r a l O r g a n i z a t i o n . 

UNIDO : U n i t e d N a t i o n s I n d u s t r i a l Development O r g a n i z a t i o n . 

UNISIST : U n i t e d N a t i o n s E d u c a t i o n a l , S c i e n t i f i c and C u l t u r a l O r g a n i z a t i o n . 
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INTRODUCTION 

I n f o r m a t i o n a n a l y s i s c e n t e r s r e p r e s e n t a r e l a t i v e l y new type o f i n f o r ­

mat ion h a n d l i n g agency f o r sc ience and techno logy . A l though i t s roo ts 

a re embedded i n t h e t r a d i t i o n o f c e r t a i n n i n e t e e n t h - c e n t u r y s c i e n t i s t s 

who a t tempted t o b r i n g o r d e r i n the e v e r - g r o w i n g f l o o d o f d a t a , t h i s 

new approach o f e v a l u a t i n g and and making the r e s u l t s o f r e s e a r c h c o n ­

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

f o r m a l l y o n l y d u r i n g t h e l a s t twenty y e a r s . 

The c e n t e r s keep changing t h e i r methods o f o p e r a t i o n and e x h i b i t wide 

d i f f e r e n c e s among each o t h e r . The u l t i m a t e fo rmat p r o b a b l y has n o t y e t 

been r e a c h e d , as t h e c e n t e r d i d n o t reach t h e l e v e l ^ o f m a t u r i t y o f o t h e r 

l i n k s i n t h e i n f o r m a t i o n - t r a n s f e r c h a i n , such as the s c i e n t i f i c j o u r n a l o r 

t h e a b s t r a c t i n g / i n d e x i n g s e r v i c e . I n p a r t i c u l a r , the r a p i d l y deve lop ing 

computing techno logy a f f e c t s deep ly t h e i r methods. However, i n s p i t e o f 

t h i s v a r i e t y o f e x p r e s s i o n , the i n f o r m a t i o n a n a l y s i s cen te rs p r e s e n t 

c e r t a i n common c h a r a c t e r i s t i c s . The concept i s misunderstood p r i m a r i l y 

because these common c h a r a c t e r i s t i c s a re overshadowed by t e c h n o l o g i c a l 

improvements. 

The t e r m information analysis center has indeed been used f a i r l y l o o s e l y 

and i t may d e s i g n a t e a v a r i e t y o f s e r v i c e s . The f i r s t t h i n g t h a t comes t o 

t h e mind o f people i s a te lephone i n f o r m a t i o n s e r v i c e which does d e l i v e r 

r a p i d l y a h i g h l y s p e c i f i c i n f o r m a t i o n , the te lephone number o f the d e s i r e d 

p e r s o n , c u l l e d from t h e l i s t o f p o s s i b l y m i l l i o n s o f s u b s c r i b e r s . Another 

common meaning o f t h e t e r m i s t h e r a i l w a y o r a i r l i n e c e n t r a l o f f i c e which 

s u p p l i e s i n f o r m a t i o n about d e p a r t i n g and a r r i v i n g t r a i n s , types o f s e r v i c e 
i 

and c o s t . These cen te rs o f t e n e x h i b i t t h e t r a p p i n g s o f modern techno logy : 

a t c e r t a i n l a r g e r r a i l w a y s t a t i o n s i n t h e F e d e r a l Repub l ic o f Germany the 

i n q u i r i n g passenger i s i n v i t e d t o type i n the p l a c e where he wants t o t r a v e l , 

whereupon t h e c e n t r a l computer p r i n t s ou t a l l i n f o r m a t i o n about the t r a i n s 

d e p a r t i n g w i t h i n the nex t t h r e e h o u r s , i n d i c a t i n g whf.re he has t o change 



f o r another t r a i n , and g i v i n g h im t h e cost o f a one-way o r r o u n d - t r i p 

t r a v e l . Wheather bureas m a i n t a i n an a r o u n d - t h e - c l o c k s e r v i c e , a d v i s i n g 

i n q u i r e r s whether t h e r e i s s u f f i c i e n t snow f o r s k i i n g , whether the atmos­

p h e r i c c o n d i t i o n s a re s u i t a b l e f o r f l y i n g or t a k i n g o u t a s m a l l c r a f t ; they 
i 
s top s h o r t t e l l i n g the f ishermen whether the f i s h i s b i t i n g t h a t day . 

A l l these agenc ies p r o v i d e a necessary , o f t e n ephemeral i n f o r m a t i o n ; they 

f u l f i l l an i m p o r t a n t m iss ion b u t they do no t s a t i s f y the c r i t e r i a f o r an 

analytical c e n t e r : they do n o t a n a l i z e the d a t a . One o f t h e c h i e f charac ­

t e r i s t i c o f an i n f o r m a t i o n a n a l y s i s c e n t e r i s t h a t the m a t e r i a l e n t e r e d i n t o 

the system i s n o t n e c e s s a r i l y t h e same as the o u t p u t : i t i s n o t enough t o 

have s o p h i s t i c a t e d machines which f i n d i n a f l a s h t h e d e s i r e d phone number, 

t h e weather f o r e c a s t o r t h e a v a i l a b i l i t y o f a t o u r i s t t i c k e t f o r a g iven 

f l i g h t , as e n t e r e d i n t o the system p r e v i o u s l y ; r a t h e r , i n t h e case o f a 

t r u e i n f o r m a t i o n a n a l y s i s type o f a c t i v i t y , t h e r e i s a s t a g e , a t which the 

m a t e r i a l i s e v a l u a t e d by an e x p e r t . H is c o n t r i b u t i o n may be n e g a t i v e : the 

o u t p u t might be an e v a l u a t e d b i b l i o g r a p h y which cou ld be much s h o r t e r than 

t h e l i s t a u t o m a t i c a l l y r e t r i e v e d by t h e search program; s i m i l a r l y , the 

a b s t r a c t p r e p a r e d by t h e a b s t r a c t e l i m i n a t e s most o f the v e r b i a g e or unim­

p o r t a n t p o r t i o n s o f t h e p a p e r . The e l i m i n a t e d p o r t i o n may vary accord ing 

t o t h e miss ion o f t h e p a p e r : an e x p e r i m e n t a l i s t user o f the m a t e r i a l i s n o t 

Very much i n t e r e s t e d i n t h e o r e t i c a l d e r i v a t i o n s or i n t h e economic j u s t i f i ­

c a t i o n t o management concern ing the work p e r f o r m e d . 

I do n o t want t o i m p l y t h a t t h e above-ment ioned s e r v i c e s a r e n o t i m p o r t a n t 

b u t would l i k e t o emphasize t h a t an i n f o r m a t i o n a n a l y s i s c e n t e r and i t s spe ­

c i a l f o r m , t h e d a t a c e n t e r , r q u i r e s the work o f a "human" e x p e r t t o e v a l u a t e 

t h e m a t e r i a l b e f o r e t r a n s m i t t i n g t h e f i n d i n g s t o the i n q u i r e r . I t i s a l s o 

assumed t h a t the human e x p e r t i s guided by t h e h i g h e s t p r i n c i p l e s o f s c i e n ­

t i f i c i m p a r t i a l i t y : an " i n f o r m a t i o n c e n t e r " e s t a b l i s h e d by a chemica l p l a n t 

o r a power s t a t i o n f o r the purpose t o e n t e r t a i n o r t o "educate" the p u b l i c 

about the b e n e f i c i a l e f f e c t s o f t h a t p a i n t o r s t a t i o n on the envi ronment t h a t 

i t shares w i t h i t s n e i g h b o r s , cannot be c l a s s e d as a t r u e i n f o r m a t i o n a n a l y s i s 

c e n t e r because i t s mot ives and i t s s c i e n t i f i c independence may be q u e s t i o n e d . 



A d m i t t e d l y , t h e boundar ies a re n o t always c l e a r . Dur ing the c o m p i l a t i o n 

and e d i t i n g o f t h e Directory of the Federally Supported Information Analysis 
Centers [ 1 ] , a l i s t i n g o f t h e c e n t e r s e s t a b l i s h e d w i t h t h e d i r e c t o r i n d i r e c t 

a s s i s t a n c e o f t h e f e d e r a l government o f the U n i t e d S t a t e s , c o n s i d e r a b l e d i s ­

cuss ion arose among members o f t h e e d i t o r i a l b o a r d about t h e s u i t a b i l i t y o f 

c e n t e r s proposed f o r i n c l u s i o n . Persons who opposed the d e s i g n a t i o n o f a 

g i v e n c e n t e r as a t r u e a n a l y t i c a l c e n t e r , emphasized t h e l a c k o f human e f f o r t , 

t h e absence o f s u b j e c t s p e c i a l i s t s (as opposed t o i n f o r m a t i o n ' e x p e r t s , program 

mers, m i c r o f i l m i n g t e c h n i c i a n s or j u s t p l a i n management people ) i n t h e p r e ­

p a r a t i o n o f t h e o u t p u t . The d i f f e r e n c e o f o p i n i o n , which accord ing t o the popu. 

l a x saw makes h o r s e r a c i n g p o s s i b l e , was very obvious and f o r t h a t reason , 

t h e number o f c e n t e r s which would s a t i s f y a l l t h e judges o f a s t r i c t admission 

committee would be r a t h e r s m a l l . T h i s i s the reason why t h e boundary i s d e ­

l i b e r a t e l y k e p t unsharp . Many i n f o r m a t i o n - h a n d l i n g agencies covet the r e c o g ­

n i t i o n as an i n f o r m a t i o n a n a l y s i s c e n t e r . 

The importance o f a s p e c i f i c d e l i m i t a t i o n o f t h e f i e l d o f an a n a l y t i c a l c e n t e r 

has been r e c o g n i z e d by C. S c h a f e r , au thor o f t h e UNISIST study r e p o r t on t h e 

r o l e o f i n f o r m a t i o n a n a l y s i s c e n t e r s [ 2 ] . I do b e l i e v e t h a t such sharp d i s ­

t i n c t i o n i s j u s t i f i e d and d e s i r a b l e b u t v a r i o u s e x t e r n a l p ressures f o r c e t h e 

compi le rs t o d i s r e g a r d o c c a s i o n a l l y t h e i r own c r i t e r i a . 

INDUSTRIALIZED COUNTRIES 

Economic Problems 

I n t h e i n d u s t r i a l i z e d c o u n t r i e s t h e i n f o r m a t i o n a n a l y s i s c e n t e r concept c o n ­

t i n u e s t o r e c e i v e a t t e n t i o n f rom b o t h the t e c h n i c a l communities t h a t the 

c e n t e r s s e r v e and a l s o f rom t h e f u n d i n g agencies o r h o s t o r g a n i z a t i o n s e h i c h 

p r o v i d e t h e p r a c t i c a l means f o r t h e i r e x i s t e n c e . A l though t h e l i t e r a t u r e 

does n o t r e f l e c t d isappo in tment w i t h t h e o v e r a l l t e c h n i c a l performance o f 

t h e c e n t e r s , f i n a n c i a l c o n s i d e r a t i o n s became more i m p o r t a n t d u r i n g t h e l a s t 

few y e a r s . 

I n c o l l a b o r a t i o n w i t h J . D. Cape, I examined t h e economic problems o f i n f o r ­

mat ion a n a l y s i s c e n t e r s i n l i g h t o f t h e then p r e v a i l i n g budget r e s t r i c t i o n s 

[ 3 ] . I t was concluded t h a t t h e a c t u a l cos t o f t h e o u t p u t , e s p e c i a l l y t h a t 

o f "custom-made" m a t e r i a l , such as s e l e c t i v e d i s s e m i n a t i o n o f the l i s t i n g s , 

answers t o i n d i v i d u a l r e q u e s t s , e t c . shou ld be charged t o the f i r s t r e q u e s t o r 

and made a v a i l a b l e l a t e r t o e v e n t u a l subsequent users a t a reduced r a t e . 

However, i n c a l c u l a t i n g t h e p r i c e t o be charged f o r the p r o d u c t , t h e i n p u t 

cos ts should n o t be t a k e n i n t o account because they r e p r e s e n t t h e p r i m a r y 



i n f o r m a t i o n t r a n s f e r f u n c t i o n , t h e r a i s o n d ' e t r e o f the c e n t e r and should 

be cons idered as t h e c e n t e r ' s c o n t r i b u t i o n t o the d i s c i p l i n e t h a t . i t s e r v e s . 

The economic problem con t inues t o remain a l i v e and t o a t t r a c t i n c r e a s i n g l y 

s o p h i s t i c a t e d t r e a t m e n t . I n t h e i r a r t i c l e , R. M. Mason and P. G. Sassone 

[4] d e s c r i b e an economic model ing method t o e v a l u a t e the costs and b e n e f i t s 

which a r e a s s o c i a t e d w i t h p r o v i d i n g i n f o r m a t i o n s e r v i c e s by means o f i n f o r ­

mat ion c e n t e r s ; a framework was developed f o r i n t e g r a t i n g the demand f o r 

t e c h n i c a l i n f o r m a t i o n w i t h b a s i c economic p r i n c i p l e s . The r e s u l t i n g models 

make i t p o s s i b l e t o e s t i m a t e the lower bound on b e n e f i t s and t o c a l c u l a t e 

n e t b e n e f i t s ( b e n e f i t s l e s s c o s t s ) . The same au thors were a l s o among the 

r e s e a r c h c o n t r i b u t o r s t o a N a t i o n a l Sc ience Foundat ion study p r o j e c t on the 

same s u b j e c t [5]. I n t h e f i n a l r e p o r t o f t h a t p r o j e c t , i t was recommended 

t h a t t h e i n f o r m a t i o n a n a l y s i s c e n t e r managers cont inue t o r e v i e w t h e i r account ­

i n g systems and t o ensure a mean ingfu l and c o n s i s t e n t a l l o c a t i o n o f major 

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

d u c t o u t p u t s . A d d i t i o n a l r e s e a r c h should be devoted t o the development o f 

an improved unders tand ing o f t h e p e r c e i v e d b e n e f i t s and va lues a t t r i b u t e d 

t o t h e s e r v i c e s o f t h e c e n t e r . The mathemat ica l f o r m u l a t i o n o f optimum 

s e r v i c e l e v e l s i n d i c a t e s two o p t i m a l s o l u t i o n s : one f rom t h e s o i c e t y ' s , and 

one f rom t h e manager 's v i e w p o i n t . There i s p o t e n t i a l i n c o m p a t i b i l i t y between 

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

inves tment i n t h e c e n t e r ' s s e r v i c e s . 

Economic s c r u t i n y o f i n f o r m a t i o n - h a n d l i n g a c t i v i t i e s a c t u a l l y became i n c r e a s ­

i n g l y i m p o r t a n t a t t h e b e g i n n i n g o f t h i s decade. Some people argued t h a t 

i t i s n o t p o s s i b l e t o ass ign a r e a l i s t i c c o s t t o i n f o r m a t i o n ; o t h e r s h e l d 

t h a t i n f o r m a t i o n i s a u t i l i t y t h a t shou ld be g e n e r a l l y a v a i l a b l e and p a i d 

f o r as an overhead i t e m . The reason f o r t h i s i n t e r e s t i n economics was the 

t i g h t e n i n g o f t h e budgetary s i t u a t i o n on one h a n d , and t h e i n c r e a s i n g i n v o l v e ­

ment o f i n f o r m a t i o n p r o c e s s i n g w i t h the expens ive computer hardware , on the 

o t h e r h a n d . Even a f t e r t h e purchase o f c a p i t a l i t e m s , o p e r a t i o n o f the com­

p l e x systems r e q u i r e s con t inued o u t l a y o f f u n d s . The e a r l y a t t e n t i o n focused 

on t h i s problem i s r e f l e c t e d by a document au thored by W. H. V e a z i e , J r . and 

T . F . Connol ly [ 6 ] , i n which i t i s p o i n t e d o u t t h a t f a c t o r s , such as sponsor­

s h i p , s u b j e c t a r e a o r miss ion s p e c i a l t y , c o n t r a c t u a l r e q u i r e m e n t s , e t c . 

a f f e c t t h e manner, i n which t h e s e r v i c e s a r e rendered or products a re d i s -
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t r i b u t e d by the c e n t e r s . Of course , t h e o v e r r i d i n g goa l o f the cen te rs 

shou ld be t o overcome b a r r i e r s t o the f l o w o f i n f o r m a t i o n and t o make a 

h i g h - q u a l i t y i n f o r m a t i o n p r o d u c t a v a i l a b l e t o i n t e r e s t e d p a r t i e s when they 

need i t , i n s t e a d o f s imply markeing the products as merchandise. 

I n t h e U n i t e d S t a t e s the economic q u e s t i o n was cons idered i m p o r t a n t enough 

t o serve as t h e s u b j e c t o f a s p e c i a l m e e t i n g , p r o v i d i n g an o p p o r t u n i t y t o 

economists t o exchange t h e i r o p i n i o n w i t h i n f o r m a t i o n c e n t e r managers and 

w i t h i n f o r m a t i o n e n t r e p r e n e u r s f rom the growing p r i v a t e s e c t o r o f the i n ­

f o r m a t i o n i n d u s t r y [ 7 ] . The p r e v i o u s l y mentioned market s t r u c t u r e models 

were examined a t t h i s c o n f e r e n c e . Three approaches were c o n s i d e r e d : 1 . 

I n f o r m a t i o n i s a commodity which should be l e f t t o the market f o r c e s , as :.-

i n d i c a t e d * b y , t h e t r a d i o n a l supply-and*demand approach; 2 . . I n f o r m a t i o n i s 

a - p u b l i c p r o d u c t - w h i c h should b e ' S t r o n g l y / s u p p o r t e d by.government f u n d i n g ; 

and 3 . I n f o r m a t i o n i s a n a t u r a l monopoly and should be t r e a t e d l i k e a pub­

l i c u t i l i t y , such as e l e c t r i c i t y or w a t e r s u p p l y . I t i s o f i n t e r e s t t o note 

t h a t t h e concept " i n f o r m a t i o n f o r s a l e " i s g a i n i n g ground: the number o f 

i n f o r m a t i o n r e t a i l e r s has grown c o n s i d e r a b l y d u r i n g r e c e n t y e a r s . P r i c i n g 

o f t h e i n f o r m a t i o n p r o d u c t i s a d i f f i c u l t p rob lem; t h e c o s t - p l u s approach 

most o f t e n used by t h e e n t r e p r e n e u r s i s n o t always i n d i c a t i v e o f t h e t r u e 

marke t v a l u e o f t h e s e r v i c e s . 

S t a t i s t i c a l I n d i c a t o r s 

S c i e n t i f i c communication i n g e n e r a l became the s u b j e c t o f r i g o r o u s mathema­

t i c a l t r e a t m e n t d u r i n g t h e r e c e n t y e a r s . I n an i m p o r t a n t s e r i e s o f r e p o r t s 

0 . W. K ing and coworkers [8] p o i n t e d o u t t h e need f o r s t a t i s t i c a l i n d i c a t o r s 

i n t h i s f i e l d because oorrmunioation of scientific and technical information 

is clearly the moat important aspect of scientific research, for it ie this 

process that leads to its widespread use and ultimate benefits. The growth 

o f t h e s c i e n t i f i c and t e c h n i c a l l i t e r a t u r e i s s c r u t i n i z e d by examining t h e 

t e c h n i c a l book l i t e r a t u r e , the j o u r n a l l i t e r a t u r e , the t e c h n i c a l r e p o r t l i ­

t e r a t u r e , t e c h n i c a l l i b r a r y and secondary s e r v i c e s a c t i v i t i e s and a l s o the 

growth o f t h e i n f o r m a t i o n a c t i v i t i e s o f s c i e n t i s t s and e n g i n e e r s . 

* 
I am i n d e b t e d f o r t h e d e s c r i p t i o n o f the p r e s e n t a t i o n s and d iscuss ions 
a t t h i s conference t o Ms. Bonnie T a l m i , Program P l a n n i n g o f f i c e , 
Oak Ridge N a t i o n a l L a b o r a t o r y . 



Management Problems 

The r o l e and t h e o p e r a t i o n o f i n f o r m a t i o n a n a l y s i s cen te rs has been examined 

i n a paper by R. A. Jensen [ 9 ] , i n which he rev iewed t h e c o l l a b o r a t i o n b e ­

tween t h e U. S . f e d e r a l government, t h e Engineers J o i n t C o u n c i l and the 

a b s t r a c t i n g s e r v i c e , E n g i n e e r i n g I n d e x . C r e a t i o n o f the new e d i t i o n o f the 

a u t h o r i t a t i v e E n g i n e e r i n g Thesaurus i s an i m p o r t a n t p roduc t o f t h i s c o l l a ­

b o r a t i o n . The s tudy i n d i c a t e s t h e g r e a t need f o r e n g i n e e r i n g d a t a whicch 

a r e t y p i c a l l y a c q u i r e d f rom l o c a l sources . The au thor examines how the 

a n a l y t i c a l c e n t e r se rves the e n g i n e e r i n g u s e r , c i t i n g s p e c i f i c a l l y the Water 

Resources S c i e n t i f i c I n f o r m a t i o n Cente r ( o f which he i s t h e maneger) as an 

example . I n o r d e r t o f u l f i l l i t s r o l e o f d i s s e m i n a t i n g p e r t i n e n t i n f o r m a t i o n 

t o the w a t e r resources community, t h e Center had t o e s t a b l i s h i n f o r m a t i o n 

i n p u t sources by making agreements w i t h t h e w a t e r resources research i n s t i ­

t u t e s and s i m i l a r a g e n c i e s . L i t e r a t u r e c e n t e r s and r e l a t e d i n f o r m a t i o n ana­

l y s i s c e n t e r s were used t o assure f u l l coverage o f t h e f i e l d . On the b a s i s 

o f t h e e x p e r i e n c e thus g a i n e d , i t i s concluded t h a t e s t a b l i s h m e n t o f an ade­

q u a t e l y funded and s t a f f e d o r g a n i z a t i o n , w i t h p r o p e r a u t h o r i t y cover ing a l l 

a reas f o r which t h e r e i s a d e f i n i t e user demand and no e x i s t i n g s e r v i c e , i s 

t h e b e s t way t o s o l v e t h e i n f o r m a t i o n prob lem. The i n f o r m a t i o n a n a l y s i s 

c e n t e r concept has been found u s e f u l i n t h e U n i t e d S t a t e s and i t may be 

u s e f u l e l s e w h e r e . 

The importance o f management and economic problems i n t h e o p e r a t i o n o f t h e 

i n f o r m a t i o n a n a l y s i s c e n t e r s i s r e f l e c t e d i n the c o l l e c t i o n o f papers pub­

l i s h e d by t h e American S o c i e t y f o r I n f o r m a t i o n Science [ 1 0 ] . The t o p i c s 

c o n s i d e r e d by t h e i n d i v i d u a l au thors i n c l u d e management, performance measure­

ment and c o s t i n g t e c h n i q u e s , user s t u d i e s , n e t w o r k i n g , l i b r a r y c o o p e r a t i o n 

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

c e n t e r s . 

The economic v i a b i l i t y o f t h e c e n t e r s i s f u r t h e r s t u d i e d i n a paper p r e s e n t ­

ed a t t h e 36 th annual meet ing o f t h e American S o c i e t y f o r I n f o r m a t i o n Sc ience 

[ 1 1 ] . Accord ing t o t h e a u t h o r , i n t r o d u c t i o n o f a " c o s t r e d u c t i o n " c o n t r a c t ­

u a l implement r e s u l t e d i n a marked change i n t h e c e n t e r ' s economic e n v i r o n ­

ment , r e s u l t i n g i n c o s t s a v i n g s . 



t h e American concept o f i n f o r m a t i o n a n a l y s i s cen te rs has been descr ibed 

i n papers p u b l i s h e d i n Europe, f o r example , i n an a r t i c l e by R. Abbel [ 1 2 ] , 

i n which t h e i n c r e a s i n g r o l e o f t h e c e n t e r s i n t h e s c i e n t i f i c communication 

network has been emphasized. 

Networks and Computer ized Techniques 

I n a d d i t i o n t o concern w i t h t h e economic aspects o f i n f o r m a t i o n c e n t e r ma­

nagement, t h e main t r e n d d u r i n g t h e l a s t few years c e n t e r e d on t h e i n c r e a s ­

i n g use o f networks and computer i zed t e c h n i q u e s . Genera t ion o f machine-

r e a d a b l e d a t a bases r e c e i v e d g r e a t impetus l a t e l y . They do n o t be long t o 

t h e scope o f i n f o r m a t i o n a n a l y s i s cen te rs as such b u t the c e n t e r s w i t h t h e i r 
i 

C o n c e n t r a t i o n o f i n f o r m a t i o n s p e c i a l i s t s and s u b j e c t e x p e r t s , a re expected 

t o make b e t t e r use o f t h i s conven ien t modern medium t h a n i n d i v i d u a l t e c h ­

n i c a l p e o p l e . The I n t e r n a t i o n a l D i r e c t o r y [13] l i s t s about 3000 i n s t i -

t u t i o n s and companies i n a lmost 100 c o u n t r i e s , w h i l e t h e new e d i t i o n o f t h e 

Encyc loped ia o f I n f o r m a t i o n Systems and S e r v i c e s c o n t a i n s 21 ,750 e n t r i e s 

f rom 31 c o u n t r i e s , [ 1 4 } . The e n c y c l o p e d i a i s more s p e c i f i c than the f i r s t 

ment ioned compendium: i t l i s t s more s e l e c t i v e l y the d a t a base p u b l i s h e r s , 

SDI s e r v i c e c e n t e r s and n e t w o r k s . 

The w e l l e s t a b l i s h e d INSPEC ( I n f o r m a t i o n S e r v i c e i n P h y s i c s , E l e c t r o t e c h n o -

logy and Computers) d a t a base has been the s u b j e c t o f s e v e r a l s t u d i e s [ 1 5 ] . 

New search a l g o r i t h m s were deve loped ; they a r e expected t o improve the search 

e f f i c i e n c y o f t h e INSPEC d a t a b a s e . The f i e l d o f m e d i c a l i n f o r m a t i o n a l s o 

r e c e i v e d c l o s e a t t e n t i o n . I t was found t h a t b o t h major d a t a bases o f the 

f i e l d , t h e American MEDLARS and t h e Dutch E x c e r p t a Medica a re necessary f o r 

comprehensive coverage [ 1 6 ] . 

I n t e r n a t i o n a l C o o p e r a t i o n 

C o n s i d e r a b l e e f f o r t was spent i n v a r i o u s c o u n t r i e s o f t h e i n d u s t r i a l i z e d 

w o r l d d u r i n g t h e l a s t few years t o deve lop n a t i o n a l s c i e n t i f i c and t e c h n i c a l 

i n f o r m a t i o n systems. Many o f these n a t i o n a l and i n t e r g o v e r n m e n t a l system 

were found t o d u p l i c a t e each o t h e r ; c o o p e r a t i o n between them was n o t always 

harmonious. The v a r i o u s f o r c e s a t work , economic c o n s i d e r a t i o n s , i n t e r n a ­

t i o n a l p r e s s u r e s , t h e growth o f t h e " f o r - p r o f i t " i n f o r m a t i o n s e c t o r i n the 

U n i t e d S t a t e s have been w e l l summarized i n the l e a d a r t i c l e o f the 1975 issue 

o f t h e Annual Review o f I n f o r m a t i o n Science and Technology by A. A. Aines 

and M. S . Day [ 1 7 ] . The au thors d e s c r i b e e x i s t i n g and proposed n a t i o n w i d e 



systems, such as t h e European I n f o r m a t i o n Network o f OECD. The French 

approach t o network o r g a n i z a t i o n i n v o l v e s d e c e n t r a l i z a t i o n o f the c e n t e r s , 

keep ing them independent b u t p o o l i n g t h e i r c a p a c i t i e s . The p l a n n e r s i n 

the F e d e r a l Republ ic o f Germany seek t o i n t e g r a t e l i b r a r y h o l d i n g s , ma in ­

t a i n i n g c l o s e l i a i s o n w i t h t h e e d u c a t i o n a l system o f the c o u n t r y . Japan 's 

NIST ( N a t i o n a l I n f o r m a t i o n System f o r Science and Technology) c a l l s f o r a 

coverage o f a l l t e c h n i c a l and s c i e n t i f i c f i e l d s , i n c l u d i n g a g r i c u l t u r e and 

m e d i c i n e . I t c o n t a i n s many subsystems i n t h e government agencies and i n 

t h e p r i v a t e s e c t o r ; c l o s e i n t e r n a t i o n a l c o o p e r a t i o n i s emphasized. I n the 

S o v i e t U n i o n , VTNIT I - i n a u g u r a t e s i t s i n t e g r a t e d i n f o r m a t i o n system which w i l l 

be compat ib le w i t h e x i s t i n g S o v i e t and f o r e i g n systems. I t i s p lanned t o 

p r o v i d e i t w i t h a c a p a c i t y t o hand le 2 . 5 t o 3 m i l l i o n p u b l i c a t i o n p e r y e a r , 

t e n t imes t h e c a p a c i t y o f any i n t e g r a t e d system i n the w o r l d . I n the U n i t e d 

Kingdom, i n s t e a d o f e l a b o r a t e n a t i o n a l p l a n n i n g , the t r e n d i s toward conso­

l i d a t i o n and improvement o f i n f o r m a t i o n programs and processes . I n the 

U n i t e d S t a t e s , t h e N a t i o n a l Commission on L i b r a r i e s and I n f o r m a t i o n Science 

(NCLIS) has p r e p a r e d a major r e p o r t how t o improve the n a t i o n a l l i b r a r y and 

i n f o r m a t i o n s e r v i c e s . The secondary s e r v i c e s move r a p i d l y toward mechani ­

z a t i o n ; t h e y have demonstrated t h e i r a b i l i t y t o work as a community through 

o r g a n i z a t i o n s , such as t h e N a t i o n a l F e d e r a t i o n o f A b s t r a c t i n g and I n d e x i n g 

S e r v i c e s , w i t h t h e g o a l t o reduce unnecessary d u p l i c a t i o n and t o improve 

e f f i c i e n c y . 

I n t e r g o v e r n m e n t a l o r g a n i z a t i o n s , such as UNESCO, and nongovernmental ones, 

as r e p r e s e n t e d by F I D , a r e t h e usua l media f o r i n t e r n a t i o n a l coopera t ion 

i n t h e t r a n s f e r o f s c i e n t i f i c and t e c h n i c a l i n f o r m a t i o n . A v e r y i n t e r e s t i n g 

form o f c o l l a b o r a t i v e e f f o r t i s found i n the f i e l d o f n u c l e a r d a t a : a w o r l d ­

wide network o f f o u r i n s t i t u t i o n s has been developed t o cover numer ica l 

d a t a i n n e u t r o n p h y s i c s . The c o o p e r a t i v e groups a re sponsored by t h e Obninsk 

Research C e n t e r i n t h e S o v i e t U n i o n , t h e I n t e r n a t i o n a l Atomic Energy Agency 

i n V i e n n a , t h e OECD i n P a r i s and t h e Brookhaven N a t i o n a l l a b o r a t o r y i n the 

U n i t e d S t a t e s . The cen te rs c o l l a b o r a t e c l o s e l y on the i n p u t s i d e o f the work-

and each o f them i s ass igned t o s e r v i c e users i n s p e c i f i c areas o f the w o r l d . 

The f i e l d o f i n f o r m a t i o n on n u c l e a r sc ience and technology i n g e n e r a l i s 

an e x c e l l e n t example o f s u c c e s s f u l m u l t i n a t i o n a l c o l l a b o r a t i o n . The I n t e r ­

n a t i o n a l N u c l e a r I n f o r m a t i o n System o f the I n t e r n a t i o n a l Atomic Energy 

Agency f o l l o w s the p r i n c i p l e o f d e c e n t r a l i z e d i n p u t , each country b e i n g 

i n charge o f e n t e r i n g m a t e r i a l g e n e r a t e d w i t h i n i t s j u r i s d i c t i o n i n t o the 

system - and c e n t r a l i z e d p r o c e s s i n g and o u t p u t . The success o f the s e r v i c e 

i 



made i t p o s s i b l e t o d ispense w i t h the p u b l i c a t i o n o f Nuc lear Science Abs­

t r a c t s i n t h e U n i t e d S t a t e s ; t h a t a b s t r a c t s s e r v i c e has been w i d e l y used 

p r e v i o u s l y th roughout t h e w o r l d . I N I S has r e c e n t l y p u b l i s h e d t h e l a t e s t 

r e v i s i o n o f i t s we l l -known thesaurus [ 1 8 ] , o r i g i n a l l y based on t h e Euratom 

thesaurus b u t g r e a t l y m o d i f i e d s i n c e i t s f i r s t e d i t i o n i n 1970 . 

I n t h e f i e l d o f a g r i c u l t u r e , ano ther UN agency, t h e Food and A g r i c u l t u r e 

O r g a n i z a t i o n coopera tes w i t h o t h e r i n t e r n a t i o n a l agencies and a n o n - g o v e r n -

m e t a l group i n the development o f AGRIS, t h e A g r i c u l t u r a l Research I n f o r ­

mat ion System [ 1 9 ] . The emerging i n t e r n a t i o n a l i n f o r m a t i o n - h a n d l i n g systems 

have been d e s c r i b e d by J . T o c a t l i a n . 

Examples o f I n f o r m a t i o n A n a l y s i s Centers 

A r a p i d l y d e v e l o p i n g a r e a o f sc ience o r technology i s b e s t s e r v e d by an 

i n f o r m a t i o n a n a l y s i s c e n t e r . Such a f a s t growth may a r i s e when a new a a n a l y t i c a l 

o r e x p e r i m e n t a l techn ique i s developed and then adopted i n a v a r i e t y o f 

t e c h n i c a l f i e l d s which o t h e r w i s e have l i t t l e c o n t a c t w i t h each o t h e r . The 

new c e n t e r serves as a f o c a l p o i n t , making sure t h a t r e p o r t s , j o u r n a l s and 

o t h e r i n f o r m a t i o n t r a n s f e r products a r e e f f e c t i v e l y b r o u g h t t o the a t t e n t i o n 

o f a l l i n t e r e s t e d p a r t i e s . There a r e a l s o c e r t a i n t e c h n o l o g i c a l s i t u a t i o n s 

which c u t across c o n v e n t i o n a l d i s c i p l i n a r y l i n e s , i n o r d e r t o f u l f i l l the 

goa ls o f t h e m i s s i o n which may be a l s o w e l l se rved by an i n f o r m a t i o n a n a l y s i s 

c e n t e r . Two r e l a t i v e l y r e c e n t cases i l l u s t r a t e how an i n f o r m a t i o n c e n t e r 

may be s u e f u l t o s c i e n t i s t s and eng ineers w i t h v a r i o u s backgrounds b u t w i t h 

a common i n t e r e s t i n a s p e c i f i c a r e a . 

The i n f o r m a t i o n s e r v i c e a t t h e Institute of Offshore Engineering a t t h e 

H e r i o t - W a t t U n i v e r s i t y i n Ed inburgh , S c o t l a n d [21] serves as a t e c h n o l o ­

g i c a l r e s e a r c h group f o r the many s m a l l f i r m s i n v o l v e d i n the N o r t h Sea o i l 

e x p l o r a t i o n e f f o r t . These f i r m s o f t e n have no background i n mar ine e n v i r o n ­

ment and must cope w i t h unexpected and unusual problems. The I n s t i t u t e ' s 

s t a f f i s drawn f rom e l e v e n departments o f the U n i v e r s i t y b u t i t m a i n t a i n s 

i t s own c o n s u l t a n t s . The d i s c i p l i n e s covered i n c l u d e oceanography, p e t r o l e u m 

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

dynamics, communication systems, c o r r o s i o n s c i e n c e , underwater c o n s t r u c t i o n , 

geo techn iques , n a v a l a r c h i t e c t u r e and s a f e t y e n g i n e e r i n g . I n i t s a c t i v i t y , 
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t h e I n s t i t u t e must o c c a s i o n a l l y cons ider a l s o q u e s t i o n s i n the f i e l d o f 

o c c u p a t i o n a l m e d i c i n e , i n t e r n a t i o n a l l aw , economics and energy prob lems. 

The i n f o r m a t i o n o f f i c e r o f the I n s t i t u t e c o o r d i n a t e s the i n q u i r i e s r e c e i v e d 

from p a r t i c i p a t i n g companies by phone o r l e t t e r and answers them w i t h the 

h e l p o f e x p e r t s . 

A comple te ly d i f f e r e n t b u t j u s t as m u l t i f a c e t e d i n f o r m a t i o n c e n t e r i s the 

Center for Short-lived Phenomena i n Cambridge, Massachuset ts , USA [ 2 2 ] . 

T h a t c e n t e r c o l l e c t s i n f o r m a t i o n an r e p o r t s on them concern ing g e o p h y s i c a l , 

a s t r o p h y s i c a l , b i o l o g i c a l and man-made p o l l u t i o n e v e n t s . T y p i c a l examples 

a r e : a finback whale stranded in Connecticut, volcanic eruptions in Alaska, 

meteorite fall in Missouri, a major fireball event in India, floods in 

Mindanao, a 16,000-gallon sodium hydroxide spill in Alabama and a chlorine 

fire on the west coast. Because o f t h e very n a t u r e o f the phenomena i t 

c o v e r s , the c e n t e r m a i n t a i n s , i n a d d i t i o n t o i t s permanent s t a f f o f f i v e , 

a network o f more t h a n two thousand s c i e n t i s t s and eng ineers s c a t t e r e d i n 

144 c o u n t r i e s , and i s thus a b l e t o keep a b r e a s t o f unexpected events n e a r l y 

everywhere . E a r t h q u a k e s , v o l c a n i c e r u p t i o n s , mud s l i d e s , r e d t i d e s , f i s h 

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

and major o i l s p i l l s a r e among t h e phenomena t h e e n t e r c o v e r s . I t n o t i f i e s 

i n t e r s t e d e x p e r t s by shortwave t r a n s m i t t e r , t e lephone l i n e s and t e l e t y p e 

c i r c u i t s . Thus t h e c e n t e r has a unique f i e l d , recording events which are 

unusual, unpredictable, pernicious, arbitrary, unforeseeable and occasionally, 

unexplicable. 

DEVELOPING COUNTRIES 

The above s h o r t summary i n d i c a t e s t h a t i n f o r m a t i o n c e n t e r a c t i v i t i e s and 

c r e a t i o n o f modern d a t a bases and i n f o r m a t i o n t r a n s f e r media make good 

p rogress i n t h e i n d u s t r i a l i z e d o u n t r i e s . Many o f t h e d a t a bases are made 

a v a i l a b l e t o users possess ing t h e i r own t e r m i n a l s . Thus, an i n c r e a s i n l y 

l a r g e p o r t i o n o f s c i e n t i s t s and eng ineers has conven ien t access no t o n l y 

t o t h e r e c o r d e d knowledge o f e a r l i e r g e n e r a t i o n s , as a v a i l a b l e i n l i b r a r i e s 

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

The t e c h n i c a l person i n t h e d e v e l o p i n g c o u n t r i e s has a d i f f e r e n t " e n v i r o n ­

ment as f a r as h i s i n f o r m a t i o n supply i s concerned. A few years ago I had 

an o p p o r t u n i t y t o observe t h i s problem i n v a r i o u s l o c a t i o n s w i t h i n an advanced 
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c o u n t r y , the U n i t e d S t a t e s . A t t h a t t ime I s t a r t e d my work f o r the I n t e r ­

n a t i o n a l Cancer Research Data Bank p r o j e c t . One o f our f i r s t concerns was 

t o de termine how p r a c t i c i n g p h y s i c i a n s o b t a i n t h e l a t e s t and most a u t h o r i ­

t a t i v e i n f o r m a t i o n t h a t they need t o d e t e c t and t r e a t t h e d i s e a s e . The 

s i t u a t i o n i n l a r g e urban a reas and near e s t a b l i s h e d r e s e a r c h h o s p i t a l s was 

w e l l known: t h e doc tors were aware o f t h e i n f o r m a t i o n sources t h a t they needed 

and they had t h e i r own network o f s p e c i a l i s t s and c o n s u l t a n t s who were e x p e r t s 

i n t h e i r f i e l d . Our p r o j e c t management wanted t o f i n d o u t t h e a c t u a l s i t u a t i o n 

p r e v a i l i n g i n s m a l l towns and i s o l a t e d r u r a l areas and a team o f us was sen t 

o u t t o i n t e r v i e w p r a c t i o n e r s i n two Western s t a t e s . Our v i s i t t o the 

p h y s i c i a n s o f f i c e s and t o t h e u n i v e r s i t y h o s p i t a l c l i n i c where monthly l e c ­

t u r e s e r i e s f o r t h e b e n e f i t o f o u t l y i n g d i s t r i c t s were o r g a n i z e d , were r e ­

v e a l i n g . W i t h o u t go ing i n t o d e t a i l s , s u f f i c e t o say t h a t even w i t h i n a 

s t r o n g l y i n d u s t r i a l i z e d n a t i o n , such as the U n i t e d S t a t e s , we have found 

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

S i m i l a r d i f f e r e n c e s p r e v a i l i n the i n f o r m a t i o n envi ronment surrounding a 

s c i e n t i s t o r eneg ineer i n a d e v e l o p i n g c o u n t r y . I t might o f i n t e r e s t t o examine 

h i s r e l a t i o n w i t h t h i s i n f o r m a t i o n env i ronment : h i s co l l eagues and h i s 

p r o f e s s i o n . 

Of c o u r s e , t h e mere smal lness o f t h e count ry o r t h e l i m i t e d number o f p r a c -

t i o n e r s o f t h e p r o f e s s i o n does n o t p r e c l u d e t h e development o f s p e c i a l i z e d 

t e c h n o l o g i c a l e x p e r t i s e . I t i s o f i n t e r e s t t o note t h a t a t the beg inn ing 

o f t h e Second Wor ld War, t h e two European c o u n t r i e s whcih d i d n o t become 

i n v o l v e d i n t h a t c o n f l i c t , became the foremost e x p e r t s i n t h e development 

o f a n t i - a i r c r a f t guns. The Swedish Bofors and t h e Swiss O e r l i k o n guns were 

s u p e r i o r t o t h e weapons o f t h e be lh \geren ts . 

A r e l a t i v e l y undeveloped count ry may a l s o e x c e l i n c e r t a i n areas because 

o f c e r t a i n f e a t u r e s i n i t s env i ronment : e x p e r t s i n t r o p i c a l medicine must 

o b t a i n t h e i r e x p e r i e n c e i n t h e t r o p i c s ; v o l c a n o l o g i s t s must be where the 

volcanoes a r e . 

S c i e n t i f i c l e a d e r s 

B r i l l i a n t s c i e n t i s t s a r i s e i n o t h e r w i s e mediocre s u r r o u n d i n g s . Exper ience 

shows t h a t such an o u t s t a n d i n g i n d i v i d u a l f i n d s h i m s e l f s low ly a l i e n a t e d 

from h i s l o c a l c o l l e a g u e s . He might occupy a t e a c h i n g o r a d m i n i s t r a t i v e 
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p o s i t i o n a t a l o c a l u n i v e r s i t y o r research i n s t i t u t i o n b u t i f h i s e x p e r t i s e 

and prominence ga ines him e n t r y i n t o an " i n v i s i b l e c o l l e g e " o f h i s s p e c i l a t y , 

he i s p r o b a b l y more o f t e n encountered a t s c i e n t i f i c symposia h e l d i n Western 

Europe, t h e S o v i e t Union o r t h e U n i t e d S t a t e s than l e c t u r i n g t o undergraduates 

i n h i s own c o u n t r y ; he p robab ly f e e l s more a t home w i t h the s m a l l group 

o f e x p e r t s i n h i s s p e c i a l t y t h a n w i t h s c i e n t i f i c co l l eagues a t h i s i n s t i t u t e . 

There a r e , however, cases when such a luminary focuses h i s a t t e n t i o n on h i s 

homeland and h i s presence t h e r e he lps t o a t t r a c t b r - l l i a n t s tuden ts from 

e l s e w h e r e . 

LOcal F a c t o r s 

Thus, l i k e t h e above-ment ioned p h y s i c i a n s i n a remote corner o f the U n i t e d 

S t a t e s , s c i e n t i s t s i n deve lop ing c o u n t r i e s p r e s e n t a s p e c i a l case . T h e i r 

i n f o r m a t i o n needs cannot be t a k e n c a r e by s imply d u p l i c a t i n g t h e i n f o r m a t i o n -

h a n d l i n g systems developed e l s e w h e r e , even i f those systems per formed w e l l 

under t h e o r i g i n a l c o n d i t i o n s . Designers o f i n f o r m a t i o n a n a l y s i s c e n t e r s and 

o f s p e c i a l i z e d systems c a t e r i n g t o t e c h n i c a l persons i n a d e v e l o p i n g count ry 

must t a k e a v a r i e t y o f f a c t o r s i n t o c o n s i d e r a t i o n ; they i n c l u d e : t h e l o c a l 

l i n g u i s t i c background, p r e v a l e n c e o f knowledge o f c e r t a i n major languages , 

geograph ic l o c a t i o n , con tac ts w i t h r e g i o n a l ne ighbors and s p e c i f i c a r e a o f 

l o c a l prominence. 

The l a t t e r f a c t o r may e x e r t a p o s i t i v e o r n e g a t i v e i n f l u e n c e . A n i n f o r m a t i o n 

a n a l y s i s c e n t e r may be e s t a b l i s h e d t o t a k e care o f a bothersome m e d i c a l 

p r o b l e m , t o s tudy a d i s r u p t i v e e n v i r o n m e n t a l o r geographic c o n d i t i o n ( t y ­

phoons o r ear thquakes ) o r t o a s s i s t manufac tu r ing o r a g r i c u l t u r a l e n t e r -

p r i z e s which a r e i m p o r t a n t t o t h e economy o f the c o u n t r y . 

As f a r as the b a s i c i n f o r m a t i o n supply i s concerned , i t i s d e s i r a b l e t h a t 

resources a v a i l a b l e f rom o t h e r sources be examined c l o s e l y and i f found 

s u i t a b l e , a c q u i r e d , i n s t e a d o f d u p l i c a t i n g them l o c a l l y . As d iscussed above, 

tremendous advances have been made i n the f i e l d o f i n t e r n a t i o n a l c o l l a b o ­

r a t i o n , o b v i a t i n g t h e need t o r e c r e a t e e v e r y t h i n g ; i n a d d i t i o n , t h e r e a r e 

a t p r e s e n t many " i n f o r m a t i o n b r o k e r s " who a r e ready t o o f f e r the d e s i r e d 

m a t e r i a l i n a s p e c i a l l y prepackaged f o r m , f o r example , i n a language under ­

s tood by t h e l o c a l u s e r s . R e g i o n a l groups o f t e n f i n d i t advantageous t o 

e x p l o i t t h e f o r e i g n - g e n e r a t e d i n f o r m a t i o n supply c o n j o i n t l y . N a t i o n a l p r e s t i g e -

i s b e t t e r se rved i f the d e v e l o p i n g c o u n t r y ' s resources a r e focused on a r e a s , 

i n which l o c a l e x p e r t i s e i s p r e e m i n e n t . 
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Examples o f I n f o r m a t i o n A n a l y s i s Centers 

As ment ioned above, meteorology and o t h e r e n v i r o n m e n t a l sc iences o f f e r an 

e x c e l l e n t o p p o r t u n i t y t o a c e n t e r i n a d e v e l o p i n g country t o become a member 

o f a c o o p e r a t i v e ne twork . For example , w ind v e l o c i t y o r a i r tempera ture 

d a t a , i n f o r m a t i o n on oceanographic p r o c e s s e s , a r e r e q u i r e d from a l l p a r t s 

o f t h e w o r l d . S t a n d a r d i z e d env i ronmenta l d a t a r e q u i r e a minimum o f v e r b i a g e 

f o r unders tand ing and a person who knows t h e U n i v e r s a l Decimal C l a s s i f i ­

c a t i o n i s a b l e t o l o c a t e e a s i l y i t ems o f n a t u r a l phenomena i n any p a r t o f 

t h e w o r l d , r e g a r d l e s s o f t h e language o f the j o u r n a l , i n which t h e d a t a 
* 

a r e p u b l i s h e d . 

I n f o r m a t i o n cen te rs which s a t i s f y some o f t h e above requi rements a re r e ­

p r e s e n t e d by the I n t e r n a t i o n a l Rice Research I n s t i t u t e o f t h e P h i l i p p i n e s 

[23] and t h e i n f o r m a t i o n s e r v i c e s o f t h e Rubber Research I n s t i t u t e o f Ma­

l a y s i a [ 2 4 ] . They r e l a t e t o i n f o r m a t i o n a n a l y s i s c e n t e r t y p e a c t i v i t i e s , 

b e i n g a t t a c h e d t o a research o r g a n i z a t i o n whose g o a l i s t o study the produc­

t i o n and b a s i c r e s e a r c h problems o f an a g r i c u l t u r a l p r o d u c t o f major importance 

t o t h e count ry i n q u e s t i o n , to : . the r e g i o n and t o the whole w o r l d . 

The Rubber Research I n s t i t u t e o f M a l a y s i a has e i g h t e e n d i v i s i o n s and s e c t i o n s 

and o p e r a t e s two exper iment s t a t i o n s . The s c i e n t i f i c work i s c a r r i e d ou t 

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

m i c r o b i o l o g y and even fundamenta l chemis t ry and p h y s i c s . The l i b r a r y and 

i n f o r m a t i o n s e r v i c e s o f t h e I n s t i t u t e had t o c o n s i d e r the l i n g u i s t i c aspects 

c a r e f u l l y when they supply t h researchers w i t h t h e needed i n f o r m a t i o n and 

when t h e y answer ques t ions r e c e i v e d f rom consumers o f n a t u r a l rubber from 

a l l over t h e w o r l d . 

A completey d i f f e r e n t aspect i s p r e s e n t e d by t h e i n f o r m a t i o n u n i t o f the 

Hajj Research Centre which p r o v i d e s much needed i n f o r m a t i o n n o t a v a i l a b l e 

f rom c o n v e n t i o n a l s o u r c e s , p r o v i d i n g i n t e g r a t i o n w i t h s o c i o l o g i c a l problems 

* 
T h i s i s the reason why Malcolm R igby , longt ime e d i t o r o f Meteo­
r o l o g i c a l A b s t r a c t s has championed the use o f UCD f o r weather 
d a t a c o m p i l a t i o n s . 
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[ 2 5 ] . The Cente r was e s t a b l i s h e d i n 1975 a t t h e K ing Abdul A z i z U n i v e r ­

s i t y i n Jeddah, Saudi A r a b i a , t o study t h e environment o f the annual p i l g ­

r image t o t h e Holy C i t y o f Mecca, known as H a j j . The r e l a t i v e l y s m a l l c i t y 

o f Mecca r e c e i v e s a very l a r g e i n f l u x o f p i l g r i m s - about 1.2 m i l l i o n i n 

1977; p r o v i s i o n o f food and accomodation f o r them represen ts a g r e a t p r o b l e m . 

The H a j j Research Centre s t u d i e s t h e changes i n the number o f the p i l g r i m s 

and o f t h e modes o f t r a n s p o r t a t i o n as a f u n c t i o n o f t i m e , i n o rder t o d e ­

t e r m i n e t h e b e s t and most f l e x i b l e way t o accomodate them. The i n f o r m a t i o n 

u n i t c o l l e c t s a l l t h e d a t a needed by t h e o t h e r components o f the C e n t r e : 
i 

t h e model ing u n i t , t h e media u n i t and t h e independent s t u d i e s u n i t . One 

o f t h e f u n c t i o n s o f t h e i n f o r m a t i o n u n i t i s t o d isseminate i n f o r m a t i o n t o 

t h e p i l g r i m s ; t h i s made i t necessary t o de termine t h e b e s t way t o t r a n s m i t 

i n f o r m a t i o n i n a count ry w i t h o u t o f a s t r o n g i n f r a s t r u c t u r e o f sc ience and 

t e c h n o l o g y . I n a d d i t i o n t o t h e u s u a l c o l l e c t i o n o f documents and j o u r n a l s , 

t h e C e n t r e ' s s t a f f makes a e r i a l surveys and conducts i n t e r v i e w s w i t h t h e 

p i l g r i m s . F o r the sake o f s i m p l i c i t y i n the s t o r a g e and r e t r i e v a l sys tem, 

t h e t e c h n i c a l m a t e r i a l , most ly i n E n g l i s h , i s s e p a r a t e d from n o n t e c h n i c a l 

i t e m s , such as s o c i o l o g i c a l s t u d i e s , t h e o l o g i c a l t e x t s , accounts o f the 

p i l g r i m s ' j o u r n e y s , the h i s t o r y o f Mecca, e t c . which a re s t o r e d a l s o i n o t h e r 

l angueges , i n c l u d i n g A r a b i c and Urdu. The r e s u l t s o b t a i n e d d u r i n g the 

s h o r t l i f e t i m e o f t h e Cne t re a re s a t i s f a c t o r y : t h e e x i s t e n c e o f the i n f o r ­

mat ion u n i t was very h e l p f u l t o t h e r e s e a r c h team. An i n f o r m a t i o n s p e c i a l i s t 

i n t h i s r a p i d l y d e v e l o p i n g count ry must be ready t o accept a g r e a t v a r i e t y 

o f j o b assignment which n o r m a l l y would be o u t s i d e o f h i s f i e l d . 

i n t e r n a t i o n a l A c t i v i t i e s 

I n t h e p r e v i o u s l y c i t e d volume o f t h e Annual Review o f I n f o r m a t i o n Sc ience 

and Technology S. Adams and J . A. Werdel r e v i e w c o o p e r a t i v e e f f o r t s i n the 

deve lop ing c o u n t r i e s [ 2 6 ] . 

Exper ts f rom S o u t h - E a s t As ian c o u n t r i e s met i n S r i Lanka [27] i n 1974 t o 

promote r e g i o n a l c o l l a b o r a t i o n i n i n f o r m a t i o n p o l i c y development . The o r ­

g a n i z a t i o n o f American S t a t e s a l s o supports c o o p e r a t i v e i n f o r m a t i o n programs 

among L a t i n - A m e r i c a n c o u n t r i e s . The I n t e r - A m e r i c a n Center f o r Documentat ion 

and A g r i c u l t u r a l I n f o r m a t i o n has been proposed as t h e f o c a l p o i n t o f a r e ­

g i o n a l n e t w o r k . C o o p e r a t i v e programs a r e under c o n s i d e r a t i o n a l s o by t h e 

i n t e r - A m e r i c a n A s s o c i a t i o n o f A g r i c u l t u r a l L i b r a r i a n s and D o c u m e n t a l i s t s . 

The E a s t A f r i c a n L i t e r a t u r e S e r v i c e i s concerned p r i m a r i l y w i t h t h e c o o r d i ­

n a t i o n o f a g r i c u l t u r a l and v e t e r i n a r y i n f o r m a t i o n programs. 
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Such r e g i o n a l i z a t i o n o f t h e c o o p e r a t i v e a c t i v i t i e s appears t o t a k e p l a c e 

a l s o among t h e i n d u s t r i a l i z e d c o u n t r i e s , as i l l u s t r a t e d by programs spon­

sored by OECD, t h e Commission o f European Communities which c r e a t e d EURONET, 

and t h e I n t e r n a t i o n a l Center f o r S c i e n t i f i c and T e c h n i c a l I n f o r m a t i o n i n 

Moscow. A nongovernmental o r g a n i z a t i o n o f d a t a - b a s e o p e r a t o r s , EUSIDIC 

(European A s s o c i a t i o n o f I n f o r m a t i o n D i s s e m i n a t i o n C e n t r e s , a c o u n t e r p a r t 

o f t h e American ASIDIC group , per forms a u s e f u l f u n c t i o n i n Europe. 

COOPERATION BETWEEN CENTERS 

I n f o r m a t i o n c e n t e r s a r e o f t e n found i n a l a b o r a t o r y env i ronment ; i n t h e 

case o f m u l t i p u r p o s e l a b o r a t o r i e s , s e v e r a l cen te rs may c o l l a b o r a t e c l o s e l y , 

s h a r i n g expenses and o b t a i n i n g suppor t f rom each o t h e r and from "benchworker" 

c o l l e a g u e s . Such an i n f o r m a t i o n a n a l y s i s c e n t e r env i ronment has been des ­

c r i b e d by H. M. Weisman [ 2 8 ] , who p o i n t e d o u t t h a t no one person is a 

complete expert; the presence of others provides symbiotic and synergistic 

benefits. I n an e a r l i e r r e p o r t I have d e s c r i b e d my p r a c t i c a l exper iences 

d e r i v e d f rom t h e presence o f f i f t e e n c e n t e r s w i t h i n one i n s t i t u t i o n [ 2 9 ] . 

There a r e s e v e r a l examples i n t h e U n i t e d S t a t e s concern ing l a r g e i n f o r m a t i o n 

complexes w i t h i n one h o s t agency, f o r example , B a t t e l l e Columbus L a b o r a t o r i e s , 

t h e N a t i o n a l I n s t i t u t e s o f H e a l t h and the Oak Ridge N a t i o n a l L a b o r a t o r y . 

I b e l i e v e t h a t e s t a b l i s h m e n t o f a group o f i n f o r m a t i o n a n a l y s i s cen te rs 

w i t h i n a s i m i l a r o r g a n i z a t i o n might be b e n e f i c i a l . U n i v e r s i t i e s , t e c h n i c a l 

schools and s p e c i a l i z e d r e s e a r c h l a b o r a t o r i e s would make i d e a l hosts f o r 

t h e c e n t e r s . The p r e v i o u s l y i n d i c a t e d r e g i o n a l agreement woudl be h e l p f u l 

i n p r o v i d i n g t h e necessary b a c k i n g t o t h e c e n t e r s t o o b t a i n t h e needed mate ­

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

Another method f o r f a c i l i t a t i n g t h e e s t a b l i s h m e n t o f i n f o r m a t i o n a n a l y s i s 

c e n t e r s i n d e v e l o p i n g c o u n t r i e s would be t o t a k e advantage o f t h e " s i s t e r 

l a b o r a t o r y " c o n c e p t , which has been used s u c c e s s f u l l y i n t h e f i e l d o f t e c h ­

nology t r a n s f e r . O r g a n i z a t i o n s w i t h e x p e r i e n c e i n the o p e r a t i o n o f i n f o r ­

mat ion a n a l y s i s c e n t e r s would send an e x p e r t f o r a few months t o the s i s t e r 

i n s t i t u t i o n ; a l t e r n a t i v e l y , a key i n d i v i d u a l f rom t h e proposed c e n t e r c o u l d 

spend t i m e i n an a l r e a d y e s t a b l i s h e d c e n t e r , o b s e r v i n g the problems as they 

a r i s e and as they a re s o l v e d . 

Many o f t h e d e v e l o p i n g c o u n t r i e s have t h e i r share o f t r u e g i a n t s o f s c i e n c e . 

The name o f Raman i s known t o every chemist and p h y s i c i s t and i n t h e d i s c i p l i n e 
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i n which we a r e c u r r e n t l y engaged, S . R. Ranganathan i s one o f the g r e a t 

l e a d e r s . I t i s my b e l i e f t h a t t h a t t h e i n f o r m a t i o n c e n t e r concept would 

r e c e i v e a g r e a t impetus i n t h e deve lop ing c o u n t r i e s , i f such- g r e a t s c i e n ­

t i f i c l e a d e r s cou ld be convinced t o l e n d the p r e s t i g e o f t h e i r name and 

devote a p a r t o f t h e i r t ime t o t h e promot ion o f t h i s t y p e o f i n f o r m a t i o n 

t r a n s f e r medium, s e r v i n g t h e i n t e r e s t o f t h e i r countrymen and n e i g h b o r s . 

T h i s approach i s suppor ted by A. M. We inberg , w e l l known i n i n f o r m a t i o n 

c i r c l e s as t h e au thor o f t h e Weinberg Report, b u t a l s o as a s c i e n t i s t , 

a d m i n i s t r a t o r and p h i l o s o p h e r . He has examined [29] t h e r o l e o f the t h e o ­

r e t i c a l p h y s i c i s t o r chemist as a "compactor" o f t h e l i t e r a t u r e . He c i t e s 

a few examples: a f t e r Mendeleev, chemists d i d n o t have t o memorize a l a r g e 

body o f e s p e r i m e n t a l f a c t s because Mendeleev 's p e r i o d i c system s i m p l i f i e d 

t h e complex c o r r e l a t i o n s between t h e e l e m e n t s ; Bohr 's i n s i g h t represents 

a f u r t h e r compaction o f t h e d a t a . The t h e o r i s t s use t h e i n d u c t i v e - the 

i n f o r m a t i o n a n a l y s i s c e n t e r does a s i m i l a r w o r k , amassing and s y s t e m a t i z i n g 

t h e d a t a . I n t h e o l d days a s i n g l e person cou ld do t h i s t a s k ; now we need 

a l l t h e modern t o o l s t o h e l p t h e g r e a t minds t o c a r r y o u t t h e i r t h e o r e t i c a l 

s t u d i e s . Us ing the g r e a t minds p r e s e n t i n a g i v e n r e g i o n as a " c r y s t a l l i ­

z a t i o n c e n t e r " o r as a c a t a l i s t , i t might be p o s s i b l e t o a t t r a c t a h i g h - l e v e l 
t i 
team o f e x p e r t s t o s o l v e t h e b u r n i n g problems o f our day . 

I am h o p e f u l t h a t new i n f o r m a t i o n cen te rs and s i m i l a r i n s t i t u t i o n s w i l l be 
i 

c r e a t e d soon i n many o f t h e d e v e l o p i n g c o u n t r i e s , c o l l a b o r a t i n g w i t h e x i s t i n g 

agencies i n t h e d a t a c o l l e c t i o n and e v a l u a t i o n f i e l d , d e v o t i n g t h e i r e f f o r t s 

t o t h e s o l u t i o n o f s p e c i a l i n t e r e s t t o t h e r e g i o n and perhaps opening new 

i n s i g h t s i n t o t h e m y s t e r i e s o f n a t u r e . 

I n t h i s connect ion I wou ld l i k e t o touch on a seemingly t r i v i a l p o i n t . As 

an amteur l i n g u i s t , I examined c e r t a i n f e a t u r e s o f t h e new n u c l e a r language 

and have been very u n f a v o r a b l y impressed w i t h t h e mass o f acronyms t h a t I 

f i n d ; they d e s i g n a t e e x p e r i m e n t a l d e v i c e s , p r o j e c t s , r e a c t o r s , i n s t r u m e n t s , 

e t c . The e a r l y p i o n e e r s o f t h i s f i e l d have been much more i m a g i n a t i v e -

t h e y have used terms l i k e cutie-pie f o r a h e a l t h phys ics i n s t r u m e n t s , and 

scram f o r t h e emergency shutdown o f t h e r e a c t o r . E. G a r f i e l d , t h e f a t h e r 

o f Science Citation Index complained some t i m e ago t h a t j o u r n a l names a re 

awkward and u s u a l l y too l o n g . He suggested t h a t j o u r n a l s shou ld a v o i d names., 

such as Journal of the American (British, French, Russian, etc) Association 

of Whatever-you-are-ologist; by c o n t r a s t , he admires t i t l e s l i k e Lancet. 



- 17 -

T h e r e f o r e I would l i k e t o suggest t h a t the o r g a n i z a t i o n t h a t w i l l be e s ­

t a b l i s h e d , choose a name t h a t i s e x p r e s s i v e , c a r r i e s a c e r t a i n punch and 

can be e a s i l y remembered. I p r e f e r the name o f Palais de la Decouverte o f 

a s c i e n c e e x h i b i t i n P a r i s t o t h e more p e d e s t r i a n Museum of Science and 

Energy i n my home town. 

CONCLUSIONS 

I n c o n c l u s i o n i t can be s t a t e d t h a t t h e i n f o r m a t i o n cen te rs have s u r v i v e d 

a p e r i o d o f budgetary r e s t r i c t i o n and a re s l o w l y spread ing t o many p a r t s 

o f t h e w o r l d . The e f f o r t s o f t h e o p e r a t o r s o f t h e c e n t e r s w i l l be g r e a t l y 

f a c i l i t a t e d by t h e advent o f a l a r g e number o f o n - l i n e i n f o r m a t i o n s e r v i c e s 

which w i l l . ' render e a s i e r t h e a c q u i s i t i o n o f needed background m a t e r i a l . 

I was i n t e r e s t e d t o f i n d t h a t the r e c e n t Pugwash workshop on t h e 1979 

U n i t e d N a t i o n s Conference on Science and Technology f o r Development [ 3 1 ] , 

h e l d i n Rabat , Moroccoon 20 t o 22 A p r i l o f t h i s y e a r , cons idered s p e c i f i ­

c a l l y t h e problems i n v o l v e d i n t h e t r a n s f e r o f technology from t h e developed 

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

o f f u n c t i o n i n g i n f o r m a t i o n t r a n s f e r agency i n t h e r e c i p i e n t c o u n t r i e s . 

The i n f o r m a t i o n a n a l y s i s c e n t e r s a r e an i m p o r t a n t l i n k i n t h e i n f o r m a t i o n 

t r a n s f e r c h a i n and may serve t h e r o l e o f t h e g a t e k e e p e r s , as d i d those 

who c o n t r o l l e d t h e i r r i g a t i o n i n t h e Indus V a l l e y i n a n c i e n t t i m e s . 
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1 , The Evolution of the Information Analysis Center Concept 

By means of an "invisible college", described by Derek de Solla Prioe 
In his book: "Science since Babylon". 

71) 

The Information analysis center is considered a relatively recent 
tool of scientific and technical information handling. Actually, its roots 
go back in time to the librarians of antiquity, who were not only the cus­
todians and the handlers of the books entrusted to them but, as scholars 
in their own right, they understood the texts they cared for and made their 
own contributions to their chosen field. 

At the start of modern science in the sixteenth century as a dearly-
delineated field of human endeavor, communication between its practitioners 
was of a personal nature. A letter from a scientist to his colleague on a 
current subject was highly specific and relevant Information of great interest 
to the recipient. Books were carefully written, as they represented the 
culmination of decades of work. 

All this changed with the advent of the scientific Journal. The ever-
increasing number of articles made it difficult for the scientist or engineer 
to keep up with the literature in his own field, in recent times, the 
situation has become even more complicated, as specialized government agenoies 
and large, private industrial laboratories in the highly-industrialized countries 
acquire the habit of publishing internal reports which describe the research or 
testing activity carried out under their sponsorship. At present, the combined • 
total of scientific and technical Journal articles and limited-circulation 
reports published throughout the world exceeds the one million per annum mark. • 

With the exception of the few leaders in various technical fields who 
were still able to maintain personal contact with their peers, (l) scientists 
and engineers in the post World War II period became increasingly frustrated 
by their inability to obtain and to absorb the needed information. 

The emerging "information science" took care of some of the problems. 
There were no sudden developments, but in recent years, information tools . 
already in use were modified to take care of the requirements. Some of these 
tools are discussed in the following paragraphs. 

The oldest method of making organized knowledge conveniently available 
is the library. Traditionally, as the result of their education, librarians 
were interested solely in books; only recently have they become interested in 
other media. In order to better serve their users, modern industrial libraries 
adjusted their collections to the narrowly-defined requirements of their 
specialized clientele. 

Such a "special library" contained a much larger percentage of material 
of interest to its clientele—researchers, development engineers and management- . 
-than a much larger national or university library, in which the pertinent 
material was submerged in the large volume of seldom-cansuited publications. 
Such a library remains a valuable and necessary tool; it is usually supervised 



by a person who knows how to organize and procure the material, but in most 
cases is not an expert in the subject matter. 

A related information tool is the "document center". The so-called 
"documents" refer to the above-mentioned publications issued by specialized 

, government agencies and industrial laboratories. Originally, circulation of 
these reports was restricted by government policy of secrecy or by proprietary 
interests. In principle, a large portion of these reports is freely available 
today, but in actual practice, they are not widely read, because they are 
circulated outside of the customary channels. In order to improve access to 
these publications, which are of great importance in certain fields, document 
centers have been established. 

The document oenters became an important complement and helpful tool 
of the special' libraries. Although usually not subject to the Judgment by 
peers which often motivates scientists to publish in certain prestigious 
Journals, the report literature presents many advantages. It i3 published 
more rapidly than the journal article; It is less subject to space restric­
tions and therefore it usually contains more graphs, tables, formulas and 
equations. Document centers have been established by the sponsoring national 
or international agencies, thus ensuring that depository libraries within the 
home country or In various parts of the world will have a complete collection 
of the holdings. 

Another tool of scientific Information adapted to present-day 
requirements to assist technical men besieged by the flood of Journal artioles 
and reports is the abstracting and indexing service. In existence for over 
a century, the abstracting and Indexing organizations, which have been organized 
according to primary disciplines, have been supplemented in recent years by a 
growing number of mission-oriented services which cover only a clearly-defined 
area of the technical information spectrum. 

As" an illustration, one could mention a library covering a specific, 
albeit areat the library of the International Atomic Energy Agency in Vienna, 
A variety of disciplines are covered but the "mission" of the agency - application 
of nuclear energy, nuclear power plants and safety aspects represented the 
guiding principles in the organization of the library. In view of the world­
wide activities of IAEA, nuclear problems in a variety of geographio areas 
including local power requirements, safety features of nuclear power plants, 
environmental considerations, training of specialists and related questions 
are better covered in that Vienna library than anywhere else, although the 
collection of course does not include all scientific Journals of the field. 

As an excellent example of a library devoted to a whole discipline, 
the U.S. National Library of Medicine which with its computerized services 
reaching far out of its headquarters in Bethesda, Maryland, a suburb of 
Washington, represents an institution where an interested user can find answer 
to a broad gamut of questions - for example from professional catalogs about 
gynecologists in Geneva, Switzerland, statistics about the incidence of certain 
type of cancer in Iran to detailed evaluated information about toxicological 
problems. 



. These relatively recent developments—the special library, the 
document center and the abstracting Journals with a narrow scope—were indeed 
helpful to fulfill the Information requirements of scientists and engineers* 
However, they were primarily "wholesaling" services * they assured bib­
liographic control over the material. It was necessary to develop a mechan­
ism which would serve individual interests and not only whole disciplines or 
major projects. The information analysis center—designated as IAC—ful­
filled this strongly-felt need. Let us see how they arose and what they are. 

Information analysis centers were not discovered suddenly; whithout 
going.back to antiquity as mentioned above, In their present form, their 
history can be traced back to the last century, when German chemists started 
to examine systematically the information relating to specific areas of their 
discipline. Started by farsighted individuals such as Gmelin or Beilstein, 
the activity now requires large staffs to continue the' work. Today* s IAC 
represents the most intellectually sophisticated information handling process' 
providing information and not only its physical embodiment, the article or the 
report. This has been explicltyly stated in the authoritative Weinberg report 
"••.But retrieval of documents is not the same as retrieval of Information; a 
technical specialist really needs the Information contained in the published 
, literature, not the published literature itself." ( 2 ) . 

The center makes use Of the previously-mentioned services) in some 
cases, it even assumes some of their functions. However, there is a basic 
difference that distinguishes an Information analysis,center t the report, 
the article, or its surrogate, the abstract, are filtered through a human 
brain before delivery to the Inquirer. Subject specialists read the original 
Input and evaluate it, extracting everything that falls within the clearly- . 
delineated oonflnes of the center. The answer, which might be based on the 
output of automated searching techniques, is similarly scrutinized. The 
• service thus provided Is that of an information "retailer" who caters to a 
highly-specialized audience. 

The objective of the Information analysis center is not to provide a 
detailed bibliography of a given subject. That is an important task, requiring 
the complete bibliographic control of the-published literature, but it is of 
prteary Interest not to the working scientist but to a llwited group of 
Individuals, such as the writers of review articles, and to historians of 
science and technology. The IAC alms to preserve and to spotlight the new 
increment of knowledge contained in an article, and to make it available to 
the technical community In a convenient form. This often requires a synthesis 
of scattered results and a critical examination of the claims made by the 
author. The staff scientist of the center, being a working subject specialist 
himself, can discern if some conclusions of the author are not supported by 
evidence or if the precision claimed In the numerical results simply cannot 
be achieved by the Instruments used for the experiment. 

Thus, the primary goal of the center is to relieve its users from the 
arduous task of working up tons of gangue for a few grains of gold. As it 
fulfills its mission, the center makes use of the above-mentioned techniques 
developed by information soience; its technical staff is supported by expert 
indexers, abstractors, translators, computer programmers, librarians and 

( 2 ) MScienoe, Government and Information," The President's Science 
Advisory Committee, January 1 0 , 1 9 6 3 . 



clerical personnel. However, it should be emphasized again t the main 
characteristic of an Information analysis center is the fact tliat the 
material is scrutinized by subject experts. 

The problems encountered in the start-up, operation, staffing; and 
eventual shutdown of the centers, the organization of their input and 
output activities are outlined In the following chapters. 

2o Classification of the Centers 

a 0 Analysis Centers 
It is obvious that the centers cannot always be divided into sharply 

defined categories. The very concept is not yet universally understood 
In the same way everywhere, and currently, there are many centers in a 
transitional stage which hopefully will reach the "analysis" center level 
in the near future, without satisfying as yet all the (more or less arbitrary) 
criteria. As a new organization, the information analysis center cannot be 
as explicitly defined as, for example : "LIBRARY—a place in which literary, 
musical, artlstio or reference materials are kept for use but not for sale," 
by Webster's New Collegiate Dictionary. . . 

Several definitions have been advanced to describe an IAC. Let us 
oonsider the oriteria of one expert (3)» according to whom J 

"An IAC is a formally-organized group of teohnical men for 
handling soientifio and technical Information in great depth 
within a narrow, well-defined field in a timely and efficient 
manner, primarily for their peers." . 

It is of Interest to note how tills definition restricts the concept, 
excluding certain related activities. An IAC is a "formally organized" group; 
thus, an ad-hoc assembly of experts meeting for dinner at a Conference does 
not qualify. Indeed, an IAC must have a charter describing its activities 
and defining its scope; in addition, the organizers should Include a tentative 
budget and a description of the center's organio relationship with other 
agencies. 

To be sure, in the past, many centers were started in an informal 
manner; their existence is due to the fact that a devoted scientist analyzed 
the often-contradictory statements of the current literature and attempted 
to reoonoile the differences. However, the designation of Information analysis 
center should be reserved today for a formally-established organization, even 
though it might be staffed only by a single individual and supported by modest 
means. 

The IAC concept lends itself to any field of human activity—social, 
economical or political solenoes, law, education, etc.; however, up to now, 
most of them covered an area of soience or technology (including medicine, 
agriculture and mathematics), and the following will take this bias into 
consideration,, 

(3) G.S. Simpson,Jr. » "Soientifio Information Centers in the United States"— 
American Documentation 13 (1), January 1962. 



The fact that the Information analysis center handles "in great depth" 
the problems that it encounters in the course of its activity eliminates from 
consideration many organizations which serve their public by providing casual 
answers to the questions. An IAC is more than the reference department of a 
public library; its interest goes beyond deciding the winner among the bettors 
by looking up the facts in an almanac or yearbook. 

The faot that the IAC operates "in a narrow and well-defined field" 
is also important. As it is supposed to be staffed by subject specialists, 
it can cover only subjects within their competence and, in view of the 
oomplexity of modern science and technology, such an expertise is clearly 
limited. There can be no IAC in "biochemistry" but one can easily see one 
in the "Structure of Nucleic Acids". 

The requirements of a "timely and efficient handling of the information* 
excludes many scholarly committees which would otherwise qualify for the 
designation of information center, but take a long view of the problem that 
they consider. Their output—often in the form of a detailed review article-
usually requires a long time period.before it becomes available to interested 
users* As a rule, these groups do not formally organize their Input and their • 
interest is very narrowly focused. However, the members of such groups 
should be considered as potential advisors or staff for an IAC which Includes 
their field. 

Finally, the last restrictive clause is also Important. By stating 
that the staff of an IAC deals with its peers, it is intended to eliminate 
teaching institutions, In which a professor-student relationship prevails 
primarily between the providers and the recipients of the information. 
However, in some cases, the IAC might fulfill a certain didactic function. 
There are centers which collect and analyze advanced research engineering 
studies, making the new techniques available to skilled technicians and 
operators. 

A similar situation may arise In other areas; for example, in a 
specialized field of medicine, such as cancer. New developments in biochemistry, 
clinical research, medical physics, etc. must be examined by the experts of 
a medical IAC in order to assist the practicing physician or medical technician 
who is not interested in continued research but wants to be sure that he is 
using the best available knowledge on behalf of his patients. 

An authoritative definition was Issued In 1 9 6 7 by COSATI (Committee on 
Soientifio and Technical Information, and agenoy of the U.S. Government) 
Panel 6 on Information Analysis Centers t 

i 

"An information analysis center Is a formally-structured organizational 
unit specifically (but not necessarily exclusively) established for the purpose 
of acquiring, selecting, storing, retrieving, evaluating, analyzing and 
synthesizing a body of information In a clearly-defined specialised field or 
pertaining to a speoified mission with the Intent of compiling, digesting, 
repacking or otherwise organizing and presenting pertinent information In a 
form most authoritative, timely, and useful to a society of peers and 
management." 

Three years later, a panel of the Scientific and Technical Information 
Policy Group of OECD further broadened this definition : 



"An Information Analysis Center (IAC) is a unit consisting perhaps 
of only a single subject specialist—perhaps as many as fifty—concerned with 
a well-defined area of science or technology, which gathers together the 
world literature and other information sources in that area, organizes, 
indexes and stores it; then, using this as raw material, the subject specialists 
in the unit select relevant portions for critical examination and evaluation, 
and prepare critical reviews, data compilations and other outputs based on 
sophisticated Intellectual analysis." 

To simplify matters, it should be emphasized that the chief 
characteristics of an IAC is that its output is not the same as its Input. 
For example, as an Information-handling agency, it might generate a 
bibliography on the basis of a computer program. A true IAC will assign 
a staff specialist to check the items found by the program, eliminating 
those which are not pertinent or simply unimportant. 

It should be therefore emphasized that an IAC does not simply 
collect, index, and if needed, recall the documents it has acquired .and 
stored, but submits them to human scrutiny. The above-mentioned critically-
evaluated bibliography is the product of human intervention and evaluation 
and thus is superior to a computer-generated product not reviewed by a 
knowledgeable expert. 

Care must be taken not to deprecate the contribution of the computer 
programmers, lndexers, abstractors and of other information-handling experts, 
but to stress the main criterion which differentiates an IAC from all other, 
often mechanically more sophisticated, information-handling activities. 

b. Data Compilation Centers 

In addition to the above-described typical analytical centers, 
one can distinguish other types of centers, such as data compilation colters 
and data banks. They satisfy the above definition but, because of their 
special nature, deserve to be examined individually. 

The data compilation centers extract new numerical information from 
the published articles and reports. They attempt to reconcile apparently 
contradictory values by critically examining the experimental methods used 
and applying their own personal Judgment as to the quality of the work. 

The numerical "best values" are not a simple arithmetical mean of 
the data published in the literature. Data evaluation requires considerable 
knowledge of the experimental techniques and a discerning mind. Several of 
the compilation groups acquired high prestige, and the published tables are 
often referred to as the authority. It is generally recognized that a high 
level of technical competence is needed to make a discriminating choice 
among the reported values. 

Up to recently, emphasis was laid an the generation and rapid 
publication of new values; the evaluation efforts lagged behind. Establishment 
of many new data centers has partially remedied this situation. In many fields, 
the experimenters do not start a new run without checking with the data 
evaluation center and receiving guidance from it canoemlng the latest 
situation. 

An interesting example of International collaboration is found in 
the field of nuclear cross section data. Groups in the Soviet Union, at the 
International Atomic Energy Agency, at OECD and at the Brookhaven National 
Laboratory work closely with each other tc ensure their input will indeed 
cover the world's literature; they liave divided the areas they serve 
according to geographic convenience. 



c« Data Banks 

Data banks (the terra has not yet received general aooeptanoe) 
represent another kind of organized collection of numerical data. Modern 
instrumentation techniques applied to environmental sciences, such as 
meteorology, oceanography, or space research, resulted in the acquisition 
of a very large body of numerical values. Quite often, the data are 
colleoted more rapidly than the ability of theoretical scientists to use 
them. The original data usually have been evaluated by the scientists 
who designed the experiments and who drew conclusions from them. However, 
unfortunately many data are never evaluated, especially when improved 
instrumentation makes the material rapidly obsolete. 

However, this "raw data" must be preserved in order to enable 
future theoreticians to revise formulas and to check secular events in 
nature. Maintenance of such data collections requires knowledge of the 
reduction of "raw data" Into evaluated ones, the effect of the various 
factors and of the use to which the data will be put. 

The goal of this costly effort, Involving the collection and 
maintenance of a large body of unevaluated and partially-evaluated numerical 
data, is to develop universally-applicable equations which can be used to 
fulfill the ultimate goal of science t to predict the future on the basis 
of the knowledge of all pertinent conditions. 

Many attempts have been made to derive such a formula to calculate 
tides an the basis of water level measurements at ocean beaches, near 
estuaries, closed seas under various astronomical relations between the 
Earth, the Moon and the Sun. More recently, the existence of the Van Allen 
belt was ascertained from the many observational data yielded by satellites. 

Once a recurring natural event can be calculated with sufficient 
precision by refining the equations derived from earlier data, the need 
for maintaining the data bank in that field and to carry out new measurements 
will largely disappear. However, the very complexity of the environmental 
and space phenomena and our Inability to control all factors will probably 
make it necessary to maintain data banks for long periods yet. 

It is true that modern science is based on quantitative values. For 
example, chemistry became a science in today's meaning of the word when 
Lavoisier weighed the reagents and reaction products and expressed the 
reaction in quantitative terms, instead of simply describing the observed 
phenomena. However, a large portion of our knowledge cannot be reduced to 
numbers. For this reason, many centers must be prepared to handle both 
numeric and textual information. The centers cannot always be forced In 
sharply outlined categories; there is often a gradual Intermixing of the 
types, making clear-cut classification impossible. 

d. Centers with a primarily educational function 
It has been emphasized that in most cases the generators of new 

information, the organizers of this information in question - the staff 
of the center - and the users are equal members of the profession even 
though their expertise might lie In slightly different areas. However, 
there are some well established agencies, not necessarily called "centers", 
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the main mission of which is to reorganize the body of accumulated knowledge, 
keep a sharp eye on new development and transmit to the practioners of the 
field whatever they can employ in their daily work. (This description might 
fit a teacher but for simplicity's sake, formal educational activities whioh 
lead toward a certificate or an academic degree will be excluded from consi­
deration, see page 5). 

In many countries, the agricultural agent's work present a good 
example for this type of activity. Agriculture is an Important part of the 
national economy, especially in the recently emerging parts of the world. 
Tilling the soil is a historical, often tradition-bound profession. The 
governments of the new nations face the necessity of feeding a fast-growing 
population and therefore must educate their farmers in methods and techniques 
developed In sophisticated agricultural stations; they must also make sure 
that the instruction will be understood *. Thus, the field agent helps the 
farmer in the selection of the proper crop, suited to the climatic condition 
and the soil composition of the area and he may also point out certain 
economic problems which might induce the farmer to choose a crop better 
suited to the market. 

The situation in the Industrialized countries is quite similar., . 
The continued flight from the countryside toward the cities means that an 
ever decreasing population must grow sufficient food for the rest of the 
people. Those who remain at the farm must be advised In the proper methods 
of agriculture and home economics. The work is usually accomplished by means 
of discussions, lectures and demonstrations and not by the formal report or 
Journal literature. 

Similar agencies serve craftsmen and artisans In a variety of fields. 
Although these organizations do not satisfy all the criteria of an analytical, 
centre, they should be mentioned because in many countries they are more 
Important, than their more formal and more scholarly counterparts. 

jj. Establishing a Wew Information Analysis Centre 

a. Start-up criteria 

Information analysis centers are not established at random; even 
a cursory examination of the currently-operating centers reveals that they 
share some of the following characteristics : 

i) the fields they cover had undergone a relatively sudden 
rapid growth, making it very difficult to keep up with the 

* The importance of the proper language, suited to the educational level 
of the intended public cannot be overemphasized. In a large store catering 
to a rural population In a certain area problems were encountered with 
shoplifting. Somebody pointed out that the big sign "Violators will be 
prosecuted" did not mean anything to that public. The sign was changed to 
read : "if you steal, you will be put to Jail" and the message was understood. 



literature. There are more projects and active workers and 
an increasing interest by "outsiders", such as granting or 
supporting agencies. 

ii) the home institutions of the researchers were scattered; and 
contact became difficult. 

iii) there was a time barrier between the users and the articles. 
Occasionally, language barrier also presented problems. 

iv) pertinent papers were published in government or company 
reports with restricted circulation. 

All this caused feeling of loss of contact with the fast moving 
field among the researchers. This was remedied in a few cases by the 
tireless efforts of a few individuals who devoted appreciable portions of 
their professional activity to the analysis of the work of other pontributors 
to the field. As active workers, they were aware of the contradictory claims 
which necessitated special study. Their work was a labor of love which, in 
roost cases, was not formally sponsored and chartered. A senior scientist 
of repute, most often, a university professor succeded to obtain the necessary, 
clerical assistance; his personal reputation was usually the most important 
asset of the.center. 

A formally-chartered centre, with its own budget and staff, can be 
established only if there is a good probability that it will be used by the 
technical community. The centre must respond to a definite need. This means 
that an effort must be spent to convince management of this need. This 
concept cannot be easily measured or expressed numerically; thus, a certain 
amount of subjective reasoning must be used to Justify the establishment of 
a new center. At the birth of each centre there was a crusader or at least 
a super-salesman. 

Today, the formal establishment of a centre must be preceded by a 
well-reasoned Justification to a potential sponsoring agency—such as a 
research laboratory, government agency or scientific society. In addition, 
the potential user group must also be identified. The following criteria 
have been found useful in providing evidence for the need and for identifying 
the expected clients : 

b. Sudden interest or need for progress in the field 

This criterion may apply to an IAC in a specific area of applied 
science or to a field that acquired a sudden economic or political prominence. 
The technical management of a laboratory or its sponsor recognizes that, in 
order to bring a new project to fruition, a certain kind of material must be 
available or a new process must be developed. Spaoe research made imperative 
the use of a variety of hitherto unknown materials, such as liquid or solid 
rocket fuels, alloys with novel properties withstanding extremes of temperature, 
instruments operating reliably when exposed to a variety of radiation fields, 
etc. Aeoidents with children who drank household poisons may cause an outory 
and result In the establishment of a poison centre or a political leader's 
sickness focuses attention on that particular condition. 
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A well-staffed and organized IAC can be of great help to projeot 
management and to the researchers by bringing diverse but pertinent research 
efforts to their attention, pointing out teelm leal difficulties and identify­
ing promising approaches. As a general rule, any major technological 
programme, such as solar energy which captured the imagination of the 
population in a short time may be considered a potential sponsor for a new 
information analysis centre. 

c. Methodology-related centres 

New chemical, physical, instrumental, etc techniques are often 
applied in a variety of fields which may be quite remote from the primary 
activity of the initial inventors or discoverers. Mass spectroscopy, 
gas chromatography, to cite two examples, are of.interest to analysts, 
biochemists, physicists, biologists, industrial chemists; activation 
analysis is used with great success by criminologists, etc.; therefore, 
specific applications of the technique might be described in widely-scattered 
Journals, many of which are not regularly scrutinized by all people interested 
in the further development or novel applications of the technique.' Thus, 
study and detailed evaluation of such newly-developed methods or technlques-
-or even novel applications of classical methods, such as mathematical 
analysis based on Markov chains, used In many areas—can best be carried out 
in a specialized centre. A specialist in such an area who realizes that the • 
problem of coping with the literature is beyond his means, even if he takes 
advantage of the available tools of Information science, would be well 
advised to consider the establishment of an IAC to further his goals. 

d. Recognition of a special feature 

Data are mishandled and valuable Information is lost because a 
specific and very important property feature has not been correctly identified. 
Solid state physicists, were surprised at anomalous tensile strength values 
of certain materials, until it was found that the extreme purity of the 
tested materials was responsible for unexpected physical properties. In order 
to oorrelate Information in this field, the Research Materials Information 
Centre was established, restricting its field of interest to materials of 
extreme purity or with controlled, small amounts of Impurity "doped" materials). 

This Centre rendered great services to researchers by carefully 
seleotlng papers which described measurements carried out with very high, 
purity materials from the voluminous literature of materials research. It was 
thus possible to recognize that the occasionally reported anomalously high 
strength of certain materials was due to their purity. In addition, the 
centre provided additional help to students of high-purity materials-: 

1) it identified the producers of these materials ; 
ii) it collected their method of preparation (the preparatory 

teohnique is often not included in a scholarly paper, but it 
is important for the success of the preparation); 

ill) it maintained a listing of the availability of samples. 
Thus, identification of a specific characteristic is a good reason 

for initiating an IAC. 
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e. Staff assistance 

Government agencies sponsor complex research programmes In the pure 
and applied sciences, but often, their headquarters does not possess the 
expert personnel to supervise the technical progress. An LAC, established 
primarily to serve the "peer group" Involved in research in the field, 
could also provide staff assistance and overall expertise to its sponsor. 
This represents an additional justification of the centre's existence with 
respect to the sponsoring agency. 

This assistance can be exercised in many different ways, talcing 
advantage of the knowledge of the subject field at the IAC : checking 
progress reports, awarding contracts, comparing proposals, organizing 
meetings, etc The assumption of such an additional function could 
Justify the establishment of a new IAC which would benefit of both the 
technical community In general and the sponsoring agency in particular. 

4. Steps to be taken before Initiating a new Information Analysis Centre 

After a general agreement has been reached between management . 
and the interested'"crusader" to start.a new IAC, it is desirable to 
examine objectively the potential contribution> the anticipated activity 
and the "constituency" of the proposed organization. The purpose of these 
steps is to ensure a realistic operation, indicating the probability of 
success or failure to those who have to make the ultimate decision to 
approve the centre* 

Such an examination process oould be & protection against 
biased Judgment. While in most cases, in the past, the personal interest 
and Initiative of a strong and respected individual were the prime movers 
for the creation of a centre, such personal interest and initiative are 
not sufficient for starting a new IAC* Public scrutiny of new servioes 
and the shortage of qualified manpower require detailed Justification., for 
the proposed aotivity. Of course, it must be kept in mind that it is not 
possible to ensure against failure and success cannot be guaranteed even 
if all care has been taken* 

Certain steps must be taken before the centre is formally established. 
In order to avoid any possible, even an subconscious bias, it is recommended 
that the preliminary survey to Justify the creation of a proposed IAC be 
awarded to Individuals who are not Interested in operating the centre once 
it is established. 

a. Survey of the growth rate 
• 

As mentioned earlier, the rapid growth of a critical technological, 
sociological or scientific programme is the most important criterion for 
establishing an IAC. The directly involved "insiders" know that there is 
a great activity within their field, but they must be able to support this 
intuitive feeling with quantitative figures. The most convenient figures 
are based on a survey of the budget and personnel of the subject matter In 
question, supplemented by a review of the pertinent literature. It is 
desirable to seek the advice of some of the more prominent potential users. 
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Analysis of the data obtained from these studies allows to 
determine the probable number of users, and what is more important, their 
rate of growth. 

The literature survey can be fairly easily carried out in the 
case of a."nature" subject which has a well-established terminology and 
thus can be followed easily by means of conventional abstract Journals. 
However, this situation does not arise very often. The truly new subject 
matter is often submerged in a largo mass of extraneous, literature and 
Is not easy to identify. The standardized, automatic retrieval techniques 
tend to clow down the introduction of new keywords into the thesauri and 
thus new concepts are identified only belatedly. 

The time factor is also a key element to be taken into account. 
An up-to-date review must be based on truly current publications, and 
delay due to the preparation of abstracts and the publication of the 
Indexes makes it necessary to consider the original literature, especially 
for the current year. Some other secondary tools, such as Science Citation 
Index and permuted KWIC (key words in context) indexes*, which are more 
closely related to the original paper and are subject to shorter publication 
delays than the indexes of conventional abstract Journals, have been found 
very useful for the preparation of the survey. 

In order to indicate not only the number of publications but also 
the growth rate, the survey should cover several years. The investigators 
of the survey should determine whether the research activity which generates 
the papers is widely scattered or whether it involves only a few specific 
locations. In the latter case, it is useful to identify the laboratories 
or institutions which are particularly active In the field. Occasionally, 
the study is made easier, if the research activity in question must rely 
on the availability of a relatively rare piece of equipment, such as a 
special particle accelerator, a telescope, etc 

It must be recognized that the literature does not fully reflect 
the activities at a narrow but rapidly growing area, especially of techno­
logical disciplines. 

Papers delivered at specialized meetings of societies or foundations 
are representative of the research and development trend because of the 
shortened time lag between completion of the work and presentation to the 
community. Programmes of meetings are a valuable source of information ; 
specialized compilations of papers presented at meetings and summaries in 
the trade Journals of general membership Journals of learned societies 
should also be consulted. However, Industrial or governmental secrecy, 
patenting requirements, etc may be interfering with the publication of 
new material and may distort the picture . Whenever possible, these negative 
factors must be examined and explicitly identified. 

The Information derived from a retrospective literature search 
permit the forecasting of probable growth of the field for the next three 
to five years. Such a forecast is very useful in determining the required 
level of acquisitions, the anticipated size of the document collection, 
the space requirements and the needed funding for the-proposed IAC. 

* The Scienoe Citation Index, published by the Institute for Scientific 
Information, provides access to authors and papers cited In the worldwide 
scientific literature. The JCWIC indexes allow to search for each 
meaningful word in the title of an article. ' 



It is important for the prospective sponsor to know that the new 
activity can be housed in two rooms and will not require additional 
building space for the next few years. 

b. Financial support of the subject activity 

An article In the open literature represents research work 
initiated about eighteen months to two years earlier. Therefore, 
a survey of activity in fast-moving areas must also take other factors 
into acoount, in particular, the finanoial support of the subject field 
and its rate of growth. 

In many countries, research programmes can be frequently 
Identified by means of official indexes. For example, in the United 
States, the Science Information Exchange of the Smithsonian Institution 
is an effective tool for identifying current research activities, although 
coverage of non-governmental research is not complete. The computerized 
files of SIE contain a short description of the work In progress" and 
indicate the level of funding. International compilations of ongoing 
research are now in various stages of planning and operation. 

.Publications of national and international scientific societies 
which habitually sponsor research projeots usually publish surveys on 
the status of the individual programmes. For example, the International 
Union against Cancer identifies the status of many aspects of cancer 
research. These surveys represent another useful source for identifying 
the subject matter within a narrow discipline and thus can be used to 
indicate the rate of growth. 

o. Determinatbn of the location of research activity 

The degree of dispersion of the pertinent research activities 
is another factor that has a bearing on the establishment of a new IAC. 
In rare cases, i.e., when the new work is carried out or is supervised 
by a single institution - i.e., not dispersed - the project management 
itself may be considered to be functioning as an Information analysis 
centre. On the other hand, publication of a fundamental paper on a novel 
process or technique may excite a widespread response throughout the 
world, a "breakthrough" experiment may be repeated in several locations " 
under a variety of new conditions or a new technique may be put to new 
uses. Such factors contribute to the rapid growth of new research areas 
in unrelated, areas. In other cases the location of a new project depends 
on the availability of an expensive or'highly specialized research tool, 
such as a telescope, a special kind of particle accelerator or a specific 
measuring Instrument. 

• 

The management of the future IAC must be aware that it must 
monitor five or fifty or five hundred sites. The size of the financial 
and personnel requirements depend greatly on the number of research sites 
that must be kept under surveillance. For example, research on high 
polymers may be carried out in many industrial and university laboratories, 
but by the very nature of the subject, nuclear criticality studies are 
restricted to about a dozen laboratories throughout the world where the 
needed equipment is available and certain experiments on liigh energy 
particles can be carried out only at CERN in Switzerland, at Dubna in the 
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Soviet Union or at Stanford University in the USA. 

Should the preliminary survey indicate that the activities are 
indeed widely scattered, the new IAC might decide to organize periodic 
conferences for the purpose of providing liaison between the researchers. 

d. Funding sources 

Determining the reliability of financial support for the proposed 
IAC Is another Important faoet of the study recommendations, in order to 
prevent the creation of an ephemeral organization, unable to survive long 
enough to become self-supporting. 

It should be recognized that the establishment of an information 
analysis centre is an expensive operation. The IAC is basically not a 
profit-making institution; in particular during its initial period of 
operation its success depends on the cooperation and support of technical 
experts. When investigating the potential for financial support of a 
new centre, the main argument Jn the request for funds should not be aimed 
at the prospect of a prosperous new enterprise (although there are examples 
of financially successful centres), but that of an absolutely necessary 
supporting organization. 

It should be kept in mind that the chief beneficiaries of the 
IAC are the individual technical users who represent a diffuse community 
and can rarely give effective voice to their needs. 

Funding is the most critically important but often neglected 
subject, which deserves closer examination. It has been generally 
accepted that interaction between scientists and recorded knowledge -
the literature and the various links of the scientific and technical 
Information transfer system - is an integral part of the research process. 
Ideally, information activities should be more or less direotly included 
within the research funds. Acceptance Of this concept Is necessary for 
the existence and viability of information analysis centres. 

It follows therefore that the most appropriate source of primary 
support for an IAC is an agency whose mission or role covers the proposed 
field of aotivity of the new centre. This agency may be a department or . 
ministry of a national or regional government, an academy or other 
scientific society, an international professional organization, a trade 
association, a university or a research Institution.,For example, the USSR 
Academy of Sciences, the US Department of Energy, the OECD and IAEA all 
support Information analysis centres. 

Frequently technically-or scientifically-oriented private companies 
undertake the sponsorship of an IAC, As a matter of fact, large chemical, 
electronic, pharmaceutical, engineering, instrumentation, etc companies 
usually maintain a special centre which satisfies most of the criteria 
defining an Information analysis centre. An Industrial or private IAC 
does not serve all interested scientists because it desires restrict access to 
Its functions to persons within its organization.. 

A request for the support of a new IAC should be acoompanied by 
a proposed budget for the first three years of operation. It is appropriate 



to estimate the anticipated rate of growth of a new IAC. As the 
newly-created organization matures, its manpower requirements and 
other expenditures will increase; the proposed budget should rellect 
this. 

The budget should take into account that the start-up may 
necessitate some extraordinary, non-recurrent efforts, including the 
evaluation of the backlog and the training of the personnel. Because 
of the almost guaranteed existence of this backlog the new IAC will 
require six months to a year of professional activity before It becomes 
an effective server of its users' needs. Beyond this period, the 
original budget should indicate the anticipated steady-state level of 
the activity. 

e. Statement of the scope 

A very important preparatory step in establishing a new 
information analysis centre is the careful description of the scientific 
or technical field to be covered, and of the service to be rendered. 
Although in actual practice, the indicated boundaries of the area of 
interest are. often expanded or reduced after the initial period of 
operation, it is Important that everyone connected with the center—the 
staff, the sponsor and the users —realize that it covers a clearly-
limited field; In particular, it should not be oohfused with an 
information wholesaling-type organization, such as a large, discipline-
oriented abstracting service. For example* Physics Abstracts, INIS or 
the various sections of the Bulletin Signal̂ tique are very valuable 
information,- handling services but they do not cover too broad a field 
to fulfill an analytical function. 

Topical areas which are specifically omitted should also be 
explicitly mentioned in order to avoid any misunderstanding. For example; 
the previously-mentioned centre devoted, to high-purity materials (the 
Research Materials Information Centre) clearly indicates the amount of 
impurity in the compounds that it includes in its coverage, it also states 
that industrial materials, even though they might possess high purity -
such as silver used in photography - are not considered. 

On the other hand, the experience gained during the operation 
of the centre revealed that the users are interested In the technique of. 
preparation of these materials and in analytical testing methods answered 
conveniently. Thus, the boundaries of the coverage may be changed during 
the operation of the centre but all changes must be clearly indicated. 

The description of the scope of a new centre represents its "charter!! 
Like a constitution, such a document can be amended, interpreted and even 
misinterpreted; its very existence indioates interest in certain areas. 

The management of the new centre rnxist be aware of other centres 
which operate In related areas. The user public cannot be expected to 
be informed about the details of coverage, and therefore, Inquiries are 
occasionally addressed to the wrong organization. Instead of simply 
returning a misdirected inquiry to the sender, it is preferable to send 
it to the proper centre whence an answer can be obtained. 
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f. Staffing problems 

As In most human endeavors, quality of the staff determines the 
success or failure of an IAC. Efforts should be made to obtain the 
services of highly-qualified people, preferably of individuals who 
themselves have made contributions to the field In question. As scientists 
and engineers usually do not want to give up active work in their chosen 
field, part-time employment is often a good solution, assuring that the 
staff members will retain their intimate contact with on-going work. 

The senior scientist or technical specialist who devotes part 
of his time to an IAC activity or serves as a consultant must be supported 
by a competent staff to provide assistance In information-handling areas. 
This staff may include other subject specialists, information experts and 
clerical assistants. Although at the time of the start-up, usually only 
the senior person's participation is assured, the presence of competent 
Junior professionals and assistants who handle the routine chores can make 
participation in a centre more attractive to the vitally needed senior 
professionals. The latter are usually happy to.do the scientifically 
challenging analysis but may be reluctant to commit themselves to time-
consuming or uninteresting literature searches which can be done more 
efficiently, by the, supporting personnel. 

g. Pre-start-up activities 

There is a variety in the operational methods and specific services 
of the IACs; an a priori choice is often difficult. Sponsoring agenoies 
usually are interested in details of the proposed and anticipated activities. 
To satisfy this need and to organize the centre on a solid practical basis, 
it is recommended that the centre be operated"experimentally" on a small 
scale before submitting a formal proposal. Practical attempts to develop 
an adequate storage and retrieval system and actually inputting a small 
amount of material, plus a determination of the most needed services, will 
indicate whether the appropriate information system has been selected. The 
experience thus gained will be useful In preparing a realistic request for 
funds. 

This approach has been used by senior scientists already engaged 
in research in that field. Frequently such a person is in a position to" 
divert a certain percentage of his own time for a short period; considering 
such "bootleg" IAC-type work as another facet of his own research project. 

Trial operation of the centre before its formal start-up yields 
benefits in the form of practical experience and a more acceptable proposal 
to the sponsoring agency, although this approach cannot be practiced In 
every case because of the Impossibility to obtain the necessary human and 
material resources. 

To extend this line of thought, during the first period of actual 
operation of.the new centre, its management should be ever watchful to 
determine whether the best-suited information handling techniques have 
been chosen. Development of a data base requires large sums of money and 
unsuitable storage and retrieval methods could be retained because it is 
difficult to overcome the inertia of the system. Often, the already-
encoded material represents such a big investment that the management does 
not want to abandon it. This inertia and resistance to change In existing 
large information systems is illustrated by the long and difficult 
negotiations involved in the efforts to standardize national and international 
abstracting and Indexing services. Even minor differences, such as the use 
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of Initials Instead of full first names of authors, cause serious problems. 
It Is therefore Important to avoid during the start-up period of a new 
centre a premature freezing of the system in a potentially unsatisfactory 
form. 

5 . Location of the New Centre 

Experience gained with a number of information analysis centres 
has revealed that operation of a centre in the form of a physically-separate 
and administratively-Independent unit is not a good solution. Centres 
have been established in an office building, without having any neighbors 
with activities related to the centre's work. Results were, in general, 
rather unsatisfactory. Staff morale was low and the quality of the 
service suffered. 

This observation does not apply to large IAC's with many technical 
men and women working together. It is obvious that in most— although not 
necessarily all—technical and scientific activities, there is a latent 
but nevertheless real "critical mass" of manpower; a staff size smaller 
than this figure results in inefficient operations. This applies to many 
scientific activities: for example it has been observed that it is not 
easy to carry out original research in a small college, where the professor1 

is not in regular contact with an expert colleague of his own field. In 
certain scholarly disciplines this prinoiple does not apply, and many 
creative people in other fields—poets, composers, writers—prefer working 
alone, but in the natural and technical sciences, remoteness from working 
colleagues is not desirable. This has been found to be true for IACsi 
centres operated in isolation have been moved to a laboratory and it was 
observed that the centre's operation Improved after transfer to a location 
where intermingling with colleagues was facilitated. 

When seeking the physical "home" for a new IAC, the site selected 
should be, in the words of the Weinberg Report, an Institution "where 
relevant science is flourishing". Other potential sites include libraries, 
document collections and editorial offices of scientific Journals, but 
these Institutions, although they are important links in the information 
transfer chain, do.not represent the best location for a new centre. 

The most promising location for a new IAC would be a large, 
multi-disciplinary research institution, a university or a specialized 
Industrial laboratory, providing an opportunity for the centre's staff 
to meet with their colleagues working on advanced projects. The host 
organization would also benefit from the presence of the centre on its 
premises* 

• 

This is a good opportunity to emphasize the difference between 
the host and sponsor, even though, on occasion, both funotions could be 
assumed by the same agency. Although an IAC might receive its financial 
support from a government department or ministry which wants to promote 
progress in the subjeot field which lies within its Jurisdiction, it has 
been found advantageous to locate the centre at a university laboratory 
or another place where pertinent research is carried out and the necessary 
auxiliary facilities are available. 



In some countries, scientific societies and national or regional 
academies of science maintain research institutions which could assume 
the dual role of sponsor and host. The same applies to. certain inter­
national research institutes, which bring together leading experts from 
all over the world. These organizations would profit from the stimulation 
provided by the presence of the IAC and would not only generate new 
information but would help to organize all available knowledge within the 
subject field. 

The sponsoring agency which initiates the establishment of the 
new IAC should carefully survey the major institutions which carry out 
pertinent research in order to be aware of sources of information. 
Obviously, such a list does not remain static, as new researchers enter 
the field. The local availability of specialized services (to be discussed 
below), such as library, computing facilities, reproduction or photographic 
departments, etc, should also be reviewed during the first period. The 
final location of the new centre will be decided by scrutinizing and 
comparing the material submitted by the interested institutions,.followed 
by a personal inspection of the most promising ones. 

6 . Input Operations 

As mentioned earlier, the information analysis centre is 
characterized by the presence of subject specialists, who analyze the 
information and make it available to the technical community in a condensed 
and Improved form. Even a negative action, removal of a part of the material, 
satisfies the above definition. A critically-evaluated bibliography, 
containing only worthwhile references and free from routine or unimportant 
material, is of greater value than a complete and unwieldy listing whose 
bulk makes it hard for the user to handle and absorb. 

On the other hand, people who evaluate the literature sometimes 
need a pertinent bibliography; authors of review articles must locate 
and retrieve the pertinent material and other users of the centre may be 
interested in original papers. Thus, after the scope of the centre has 
been defined, one important task of the new management is to decide how 
to maintain control of the literature that roust be consulted. This leads 
to a consideration of the input techniques. 

a. Acquisition 

The centre must develop an aggressive acquisition policy, to 
ensure the availability of all papers, reports, books and other items of 
Interest needed by the experts responsible for the output. In addition, 
the centre must assume, on occasion, the functions of. a document centre 
by circulating direotly to the users some of the less easily accessible 
material. 

In many respects, this aspect of the centre's operation is not 
unlike that of a special library. When selecting the material to be 
acquired, the first items must Include a carefully-screened list of basic 
reference materials covering broader fields than the centre itself. Although 
the host institution may provide access to its own central library, the 
physical distanoe of the library from the centre and interference with the 
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use of encyclopedias, handbooks and general teohnical Journals by the 
library's own customers make it desirable for the centre to oolleot 
its own copies. 

If the central library subscribes to a large abstracting service, 
there is little need to maintain a duplicate set; however, the centre 
must have Its own copies of the "fertile" Journals, which are expected 
to contain several articles of interest to the centre in every issue. 
In order to economize,items of peripheral Interest should be collected 
by the host institute's library. 

If the new IAC's scope has been clearly delimited and kept 
sufficiently narrow, the number of "fertile" Journals to be obtained 
by direct subscription usually can be kept to a dozen or less. Care must 
be taken not to create an image of a new special library. 

In addition to the usual subscription, other less conventional 
acquisition methods may be used to,obtain pertinent articles at a minimum 
cost. The centre's own periodio publications, such as journals,'newsletters, 
monthly or quarterly reports, etc. might be offered in exchange for the 
desired Journal, 

As the centre builds up its collection* the names of authors who 
publish pertinent articles become known. These authors can be invited to 
send preprints of their articles to the centre; this reduces the time lag 
between the completion of the research and the appearance of its description 
in the literature. This approach works remarkably well because authors 
are flattered by the recognition of their creative work and are anxious 
that their latest results be duly considered in the reviews, data 
collections and other output of the centre. 

lACs must energetically collect other, not easily accessible, 
material of interest to them, such as internal technical reports and 
memoranda issued by government agencies.and private companies, patents, 
standards. A technical man often ignores the existence of such reports 
and even when he learns about them, he is often at a loss as to how to 
procure them. During recent years, many countries established a central 
.clearinghouse to facilitate access to this valuable source of information. 
As a rule, reports are published more rapidly than journal articles; 
authors often send them to colleagues as reprints. They are more detailed 
than the papers covering the same research published later in the open 
literature. 

The centre must pay special attention to specialized papers within 
its sphere of interest which arc somewhat outside of the mainstream of the 
usual publication systum. As on example, the Nuclear Safety Information 
Centre maintains a complete collection of the large variety of reports 
submitted to the regulatory agencies by electric power companies which 
in tend.to build a nuclear power plant. These voluminous reports are public 
documents but, because of their specialized nature and limited interest 
to the general technical community, they are not regularly acquired by 
libraries. These reports and the formal response of the regulatory agenoies 
are very important for engineers who study the safety aspeots of reaotor 
operations and even for interested citizens and therefore the centre makes 
every effort to ensure that they are acquired within the shortest possible 
time. Each analysis centre must identify such specialized sources of 
information which then must be cultivated to ensure a complete coverage of 
the field. 



In this respect, an IAC operating within an area of pure science 
(for example the Thermophyslcal Properties Research Centre) has an easier 
task because its Input is restricted nearly exclusively to articles 
published In refereed Journals. On the other hand, such centres must 
acquire copies of papers presented at scientific meetings, because they 
anticipate formal publication by many months and must be in contact with 
regular contributors. 

Centres covering a field within an applied science must keep 
track of the patent literature. This entails a coverage of patents 
issued in several countries and an examination of patent applications 
as soon as they are made public. Jh certain cases, the trade literature 
must be scrutinized also; technical advertising and pres3 releases abbut 
new products and processes contain occasionally worthwhile new information. 

Thus, one of the first tasks of a new centre is the identification 
of the sources of needed material. As much as the budget allows should be 
acquired directly, maintaining control over the rest through convenient 
surrogates, such as abstracting services. The IAC is an information 
"retailer"; Just like in commerce, it must know the best "wholesalers" 
of the material that it needs, taking advantage of their services instead 
of duplicating them unnecessarily. 

However, duplication is not always wasteful. Papers often contain 
information outside of their stated main scope; for example, an article discusaiJB 
primarily questions of chemical structure might describe a method of 
preparing the compound, or a medical article on the clinical use of a 
radioisotope might include hitherto unpublished Information about the 
biological half-life of that isotope in the organism. The specialist learns 
where to look for this hidden information which Is usually not mentioned In 
the published abstract and index. In such a case, it is Justified to 
prepare a new abstract because the. paper has been scrutinized from a 
different point of view. 

Acquisition is among the most important activities of the centre; 
without raw materials, the centre would be unable to fulfill its mission. 

b. Indexing 

The acquired material must be brought under bibliographic control. 
This does not require novel operations : the techniques generally used for 
information handling are employed, although they must be adapted to the 
specific purpose of the centre. 

In view of the fact that the IAC operates within a narrow field 
but covers it in great depth, the available thesauri,, prepared by abstract­
ing and indexing agencies, may not be totally suited for indexing, although 
they can be used as a starting point. 

The specific requirements of the centre may make it necessary to 
adopt an original approach. It must be kept in mind that the purpose of 
Indexing is not a scholarly organization of the material but a scheme to 
facilitate its retrieval. Solution of the problem is made easier by the 
faot that the users of the system are primarily the staff members of the 
centre who can be trained in the specific features of the index. 
Indexing practices can be easily communicated because the generators and 
users of the index overlap to a large extent; this facilitates the search 
and retrieval. Lack of such continuity presents serious oroblems for lance 
organizations v/nlch covering broad fields, such as a section of the 
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Referativriyi Zhumal or the Bulletin Signale*tlque : the indexers must 
try to anticipate the thought processes of a user in a faraway country 
who, several years later, will attempt to find the items he is interested 
in by using the index. 

As the indexing work is performed by subject specialists who 
are not experts in information science, a central "authority", responsible 
for making changes in the system, must be established. This individual 
or group will supervise the indexing technique and colleot special 
technical.terms used in the articles of interest for the centre; this 
could form the basis of a specialized glossary. 

c. Storage and Retrieval Methods 

There is & great variety of information storage and retrieval 
systems which can be easily adapted to the particular needs of an infor­
mation analysis centre. Of special interest are the various microfilm 
storage systems based on either individual standard microfiche or on 3 5 
or 1 6 mm. film cassettes. In one system, the storage and retrieval 
features are combined, making it possible to eliminate a tJune- consuming 
intermediate step of physically retrieving the material, once the biblio­
graphic reference has been obtained. Microfilm systems present the 
advantage of reducing-the space requirements;. in addition, many original 
documents may be.obtained currently in microform at a reduced cost. 
Commercially available hardware allov/s the convenient enlargement of 
the whole text or the desired portion only x thus several people are 
able to oonsult the collection conveniently without affecting its integrity. 
The frustrating notice that the looked-for documents have been loaned out 
or are simply "missing" is not encountered. Microfilm systems are also 
of special interest for storing blueprints, architectural or engineering 
drawings, circuit diagrams and other odd-shaped or bulky items. 

During the last few years, great progress has been made in 
computerized retrieval techniques. Whenever the host institution has a 
suitable computing facility, the use of an automatio retrieval system 
mU3t be seriously considered; the great variety of currently-available 
peripheral equipment makes even on-line operation quite convenient, even 
in connection with a remote, time-sharing commercial computer centre. 
However, many lAC's have a relatively small data base, and in such cases,-
their ease of handling and low cost may render some of the manual systems 
competitive. It has been found desirable to start up the centre with a 
manual system that can be easily converted Into a computer-based operation 
should the size of the collection exceed a certain level, usually about ••' 
1 0 , 0 0 0 to 2 0 , 0 0 0 items in the active file. 

The active file can be kept to a manageable size by restricting 
most of the search and retrieval operations to a reasonably short time 
period. With the exception of a few special cases, such as the pre­
paration of a historically-oriented review article, there is little need 
to retrieve every single item on the subject. The IAC staff member Is 
usually interested in the increment of new knowledge contained in an article 
not in the article itself. If the new knowledge is of lasting value, it 
will be incorporated in a more recent article, obviating the need to 
retrieve the original, except for giving credits to whom it is due. 



In most cases, the time span covered in a retrieval operation 
can be conveniently restricted. In fast-moving research areas, the 
"half-life" of publications is relatively short; on the other hand, 
in some fields, old data conserve their usefulness for long periods. 
An archeologist and a rocket designer differ widely in their attitude 
toward their respective literatures. 

The size of the file can be further restricted by evaluating 
the rate of obsolescence of the data base. Removal of unneeded items 
helps to optimize the cost of storage and retrieval operations and 
improve relevance/recall ratios without eliminating desirable material. 
The weeding-out operation—removal of articles which have outlived their 
usefulness—is as important as correct Input; however, it is an expensive 
function, carried out by a subject expert. The IAC should restrict its 
holdings to articles of real current interest. 

7 . Supporting Services 

In chapter 5 the problem of large laboratory acting as host to an 
IAC was examined, emphasizing the. importance of a congenial surrounding 
to the-technical staff. However, in addition to this psychological reason, 
there are also some specifib, economic arguments for locating the new. 
centre at a large institution. 

Although the IAC has its own well defined activities, some of the 
input and output operations are similar to those of other information-
handling agencies. Great savings may be achieved by avoiding wasteful 
duplication of facilities which can be more efficiently operated on a . 
large scale. 

a. Library 

The technical staff of the IAC often needs references from various 
fields of science outside of its highly-specialized interests. Only a 
certain limited number of textbooks,-handbooks, etc. should be Included 
In the holdings of the centre, avoiding economically wasteful acquisitions. 
It is therefore desirable for the centre to have access to a well-managed 
technical library. The library also could provide the centre's staff 
with the means to keep up with the latest developments in neighboring 
fields. 

The cost of organizing and maintaining even a modest library is 
relatively high; this expenditure can be Justified only if the library 
serves a large body of users. Establishment of a library for the IAC 
would seriously drain its assets. However, if the staff members of the 
centre are employees of the sponsoring organization, access to the 
library is Justified. 

If the library is located relatively close to the centre, its 
Premises may be used to store most of the centre's own collection; however, 
as mentioned before, the IAC should have its own copies of 

"fertile" Journals; otherwise, the heavy use of these Journals by the 
centre's staff would interfere with the services expected by the library's 
generale clientele. 



Such a symbiotic relationship between an IAC and a library offers 
other advantages, Librarianship includes many special skills, not always 
possessed by the IAC staffers who are primarily technical subject specialists* 
The librarians expertise could be valuable in managing the centre's private 
jcollectlon— subscription to foreign Journals, cataloguing, etc. In turn, 
the IAC could provide special technical assistance to the library, 

b. Document collection 

Cooperation between a document centre and the IAC also presents 
mutual benefits. 

Handling of the non-Journal literature requires special knowledge. 
Although procurement of documents became easier in many countries during 
recent years, it is still not always a simple matter to locate the supply 
source for reports and to find out how to pay for them. The experience 
Of the document centre's staff can be valuable to the IAC, 

*r 
In some isolated cases, the staff may want to consult documents, 

the circulation of which is restricted for various reasons. In that case, 
the document centre could serve as a depository for the IAC, simplifying 
greatly the physicalhandling of the papers.. 

Thus, a conveniently available library and document centre are 
used primarily for consulting books, Journals and beyond the narrow limits 
of the IAC and to take advantage of the special skills of their staff 
members in certain areas, such as procurement. 

c. Computer centre . . 

It should be emphasized that the IAC, although a creation of our . •. 
time, is not automatically wedded to computerized storage and retrieval ' 
systems, although the use of such techniques is wide-spread. As pointed 
out before, if the holdings and the growth rate of the centre exceed a 
certain critical level, the use of a computer-based system should be 
seriously considered. 

Proliferation of peripheral equipment makes it possible even for 
the smaller centre to take advantage of a great variety of tape services' 
prepared by the large discipline or mission-oriented information handling 
agencies and by private companies. The centre's own holdings may be 
manipulated in a batch mode or on-line by an outside and often remote 
computer facility. However, it Is preferable to have direct access to a 
computer centre, staffed with programmers and information specialists. The 
availability of such a centre is an important factor in deciding the 
location of a new IAC. It should be also kept in mind that charges for 
in-house services of programmers , input and output operation and costs 
of access to the computer are usually considerably lower than those of 
commercial computer centres. 

In these days of continuously changing hardware, the operating 
programmes cannot be kept constant. The centre's own employees must know 
how to use efficiently the established systems but they cannot and should 
not spend their time on the novel features of recently-Introduced 
equipment and on the development of new programmes; this work can be much 
better carried out by the staff of the computer centre. 



d. Editorial, Graphic Art3 and Reproduction Services 

The output of the centre, which will be disoussed below, consists 
primarily of technical articles, reports, data collections and critically-
evaluated bibliographies. The authors, being primarily technical 
specialists usually do not know the details involved in the preparation 
of a manuscript for publication, of the, needed illustrations drawings, 
graphs or photographs and lay out for reproduction. 

While the printing is usually entrusted to an outside printing 
firm, the centre should retain control of the preparation of the final 
manuscript, illustrations and correction of proofs, in order to ensure 
close collaboration with the authors. The IAC Is usually not sufficiently 
large to be able to operate its own specialized service, but it could 
become an important user of the existing editorial and graphic arts 
departments of the host institution. If the volume of publications is 
sufficiently large, it could Justify the operation of an in-house 
reproduction facility. 

Preparation of a "camera-ready" copy is facilitated today by 
the availability of modern equipment, such as magnetic-bond typewriters 
with automatic margin adjustments, eliminating the need for highly-skilled . 
composing and reprographic craftsmen. If the volume is small, as it . 
would be during the start-up period of the centre, the typing, editing, 
proofing and reproduction functions may be merged with the conventional 
office operations. 

8 . Output Operations 

Establishment of the centre, its staffing with experts, organization 
of the input, selection of a proper storage and retrieval method have only 
one purpose : to solve problems of science or technology lying within the 
scope of the centre. The IAC's goal Is to provide assistance to individual 
scientists and engineers with problems that its staff is competent to 
handle. The means used to achieve this vary from case to case but most 
centres use some or all of the methods described below. 

a. Abstracting service 

As a general rule, information services tend to "compress" the 
literature. In some cases, this compression is quite literal : the 
large volume of articles, reports, book chapters, etc. which occupy 
so much space on library shelves is reduced in size by means of various 
micrographic techniques. Even though we have not reached the Utopian 
vision of Vp.nnevar Bush *, the current methods are sufficiently advanced 
to enable a user to have instant'access to selected reference materials. 

* 3h his visionary book "Endless Horizons", published three decades ago, 
Vannevar Bush pointed out that the methods used to transmit and to review 
the results of research are gaierations old. He foresaw the wide application 
of modern techniques -. microphotography, computer-based systems, etc. 
His predictions, many of which have been fulfilled, served as guidelines 
in the development of the present information-handling technology. 



Microforms are useful to keep the space requirements of the IAC 
within reasonable limits. Expenses can be further reduced by taking 
advantage of the needed microfilming equipment and trained personnel of 
the host organization. Although microfilming is basically a routine 
operation, it requires close adherence to the carefully developed techniques, 
especially when very high reduction rates are used. 

However, information science uses also intellectual, rather 
than mechanical means to reduce the volume. The user Is supplied with an 
abbreviated surrogate - the abstract -, which contains the most important 
features of the original paper. 

The abstract presents the gist of the basic information contained 
in the article. An abstract prepared or used by an IAC should contain the 
data and the basic conclusions of the original. The size of the-abstract 
cannot be clearly defined because it depends on the size of the original; 

it may exceed 300 words but, in most cases, it is able to fulfill its 
information transfer mission in about half as many words. 

The abstract used in an IAC shoudl be truly informative, not 
only descriptive; i.e., it does not simply mention the subject of the 
article but gives sufficient details to obviate recourse to the original. 
The major abstracting services have different criteria than an IAC, Their 
goal is to bring the pertinent literature under bibliographic control, 
taking the availability of the original journal and the language it is 
written into account. Occasionally, this approach may yield surprising 
results. An article of obvious value, written in one of the major 
scientific languages and published in a well-known Journal with a wide 
international circulation might be represented with a shorter abstract 
than an article of lesser merit, published in an obscure Journal and 
written in a language understood by a small percentage of potential users. 
Editors and abstractors must make deliberate decisions to ensure access 
to the world literature by most interested parties. 

If the original article is complex, covering a variety of subjects, 
as In the case of progress reports, the abstractor has little choice but 
to limit himself to a descriptive abstract. Even so, the publication has 
at least been brought within the information transfer chain by being 
abstracted and indexed. 

An IAC ha3 an easier task than an abstracting and indexing service 
because it has no aspiration for universality; it is free to consider only 
the section of the report that lies within its scope. For example, if the 
field of interest of a certain information analysis centre involves a 
speoial type of alloy, no attempt would be made to cover all sections of a 
space vehicle development project which contains references to the physical 
properties of that alloy, determined under a variety of conditions. Instead, 
the abstract would deal with only the few pages of the report which relate 
to the subject area of interest of the centre, listing the physical 
properties and the experimental conditions and ignoring the rest of the 
report. A metallurgist might be looking for different Information when 
studying the phase diagram of an alloy than a nuclear engineer who must 
examine the isotopic distribution and the absorption cross section of the 
component elements. 



The same reasoning applies to the use of an abstract prepared 
by another organization, such as a major abstracting service : when an 
existing abstract fulfills the needs of the centre, it should be used, 
Instead of preparing a new abstract*. The abstracting agencies have 
competent abstractors, but they follow the rules developed by their 
sponsor. The centre's Interest might be slightly different, and this 
difference sometimes Justifies the preparation of a new abstract, even 
when an otherwise acceptable abstract ia already available, even if it 
has been prepared by the author himself. Therefore, the same article 
is often abstracted differently by a chemical, physical or biological 
abstracting service. 

b. The extract 

Preparation of an abstract is a time-consuming operation : it 
requires a careful reading of the original article. It usually contains 
a summary restatement of the purpose o.f the work, the method employed, 
the actual findings and the conclusion. This process can be simplified 
by taking advantage of the text prepared by the author himself. 

4' 

Many centres use the new tool—the extract originally proposed 
by G,S, Simpson of Battelle Memorial Institute. It is prepared by a 
subject expert who browses through the document and underlines or 
brackets portions of the text which.carry new information, thus weeding 
out the introduction and certain details of the text which are not important 
to him. The underlined portions are then retyped and stored, thus 
"compressing" the article with a minimum of editorial effort. 

Admittedly, the technique is not perfect; the result may be 
somewhat Jerky as the passages have been lifted out of their immediate 
oontext. However, it should.be kept in mind that the extract is used, 
primarily by the staff of the centre and less frequently by other 
technical peer groups. Its value is Judged primarily by the Information 
it contains and not by its stylistic elegance. It is capable of delivering 
more information for less money and its.use should be seriously considered. 

Extracts are especially important when dealing with foreign-
language articles that the staff cannot read and wants to have translated. 
Preparation of a translation is more time consuming and expensive than 
that of an abstract, and therefore, it is desirable to limit the material 
to be translated. In that case, a knowledgeable technical linguist must' 
collaborate with the subject expert. The results is a cheaper and more 
objective product, obtained more rapidly. 

The concept of extracts is under serious consideration as a new 
approach for rejuvenating technical Journals. High prices are foroing 
the technical community to drop individual subscriptions, thereby shaking 
the foundations of the present information transfer system. The solution 
should be a dual publication i the shorter, less expensive version would 
contain only extracts and summaries, while the "archival version", to be 
sent to libraries, would include the whole article. The so-called synoptic 
Journals represent a similar effort. The Soviet publication "Atomnaya 
Energiya" made pioneering efforts in this field. 

The staff of a newly-established centre should examine the 
arguments for and against the use of extracts when establishing the basic 
operational teclmique for the data base. The extracts may be merged with 
an existing collection of abstracts. 

* It is assumed that the abstracts are-an internal resource of the IAC and 
are not scheduled to be published; therefore, the thorny problems of 
oopyriKht will not be discussed here. Some IAC3 use abstracts and 
coordinate indexes for their sponsors. 

http://should.be
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c Evaluated Bibliographies 

The starting point of an Information-gathering activity Involves 
usually the preparation of a bibliography of the subject matter. Bibliographl 
data such as authors, titles and journal references of the pertinent papers 
are assembled and organized by a variety of search-and-retrieval techniques. 
These lists are very useful for people who want to be Initiated in the 
subject, prepare a review or need background information to carry out 
their own research. 

Most bibliographies are prepared on the basis of indexes. It does 
not matter whether the actual retrieval is carried out manually or by 
computer; the index term, assigned by an lndexer in the past, is actually 
the "handle" that allows the system to pull out the item. It must be 
kept In mind that indexing is not an exact science and the limits of the 
meaning of a terra are not necessarily perceived in the same manner by the 
indexer arid the user who is separated from the former by time and space. 

Certain "hard" concepts can be defined sharply; e.g., papers 
dealing with a certain element or compound can be easily recognized if 
the subject matter is indeed the compound in question. On the other 
hand, a more vague concept, such as "operational hazards" "protection of 
the environment" might be hidden in the article and only an alert lndexer 
would recognize it and tag it for retrieval. 

Because of differences in indexing, the cited items in a complete 
bibliography do not present the same Interest. The user may experience 
the same disappointment as the reader of a large encyclopedia who finds a 
number of references in the subject index, only to discover that most of 
them do not actually treat the subject, but simply refer to It superficially. 
An excessively conscientious indexer thus helps to retrieve items whioh 
do not contain worthwhile and truly new contributions. 

The "evaluated" bibliography eliminates this shortcoming. The 
centre's experts do not simply check whether an Individual article carries 
the indexing terms required by the search strategy but read the papers 
carefully to ascertain that they contain pertinent and worthwhile new 
information. Evaluated bibliographies indicate review articles which are 
of special interest to newcomers in the field, and state-of-the-art papers 
which describe recent progress in the field. This type of bibliography 
represents an important tool not only to the staff of the centre, but 
also to external users. 

Although the bibliographic entries are usually selected from the 
indexes of the large abstracting services, the literature references in 
certain papers are used occasionally as a valuable source. The cited 
papers have presumably already been closely examined and found to be 
worthwhile by experts. Current reprints obtained by active workers in 
the field from their colleagues by means of personal exchange have often 
served as the nucleus for a critically-evaluated bibliography. 

Originally, the bibliography did not attract scientists, but in 
recent years it has developed Into an important tool both for bench 
scientists and the information handling community. Many information 
analysis centres found, to their surprise, that their published bibliographies 
had become "best sellers". 
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d. State-of-the-Art Reports 

The state-of-the-arts report is a new type of technical paper 
that has been developed primarily since the advent of the information 
analysis centre. It is basically a review article, without, however, 
the latter's all-encompassing scope and historical orientation. It 
emphasizes timeliness; therefore, it describes a current, or at least 
a very recent situation when It reaches Its audience, while a review 
article which might take a year to prepare and an additional six to 
eight months to be published, represents a scholarly discussion and is 
not timely enough to be used as a current-awareness tool. In order to 
maintain this timeliness, the state-of-the-art report must be published 
by informal means and not in an "Annual Reviews" type of book. 

The state-of-the-art report is used mostly in techno3.ogical 
fields. Quite often a variety of factors must be taken into consideration 
when describing the current situation of major projects; therefore, it is 
not unusual to draw on the knowledge of several experts in the preparation 
of the report. 

A well-written state-of-the-art report is very useful because it 
obviates the need to consult a number of articles in a variety of fields. 
In addition, it consists not only of a collection of summaries or 
abstracts but represents a true synthesis. 

In order to maintain the high standards expected in the scientific 
literature, the state-of-tbe--art reports frequently are subjected to 
review by outside experts. Requirements of printing, distribution and 
other technical factors make it necessary to establish a fairly rigid 
time table for the completion of the first draft, edited copy, reviewers' 
comments, etc., in order to achieve the promised regular periodicity of 
the publication. 

A special but important case of state-of-the-art reports consists 
of a periodic tabulation of licensing, construction, operation and similar 
activities related to major projects such as space research, energy 
generation, etc The general technical public is unable to distill this 
Information from the mass of individual reports, and these listings often 
become authoritative reference manuals. 

e. Topical reports 
In addition to the state-of-the-art report, the centre must devote 

a certain portion of its resources to the examination of individual, non­
recurrent problems within Its scope. Research at the forefront of science 
cannot be completely chartered; while formal engineering projects follow 
a preset programme, new concepts and developments may arise unexpectedly 
in trie course of research as a result of a chance discovery or new in sight 
on the part of a researcher. They are followed up and examined by means 
of a topical report which is usually not periodic in nature. 

0 The experts who regularly scan the literature are in good 
position to deolde at what point the work carried out on a specific subject 
deserves to be scrutinized more closely by means of a topical report which 
is only slightly less ambitious than a monograph. Occasionally, it is the 
information specialist of the centre who alerts the subject expert, advising 



hira that the sudden Increase In the literature references indicates a 
strong activity in the field. The majority of active workers do not 
have full access to the voluminous literature and even if they have 
the papers, they usually do not have the time or the inclination to 
examine them with the care tliat they deserve. This intellectual work 
of synthesis is carried out for their benefit at the IAC by the author 
of the topical report. 

f. Selective dissemination of information (SDI) 

This service is currently a very popular product of computer-
based information systems, enabling busy scientists and engineers to 
keep up with the literature pertinent to their interest without devoting 
excessive time to browsing. Many executives, administrators, educators 
and others,- not directly engaged In research who want to be kept informed 
about the latest developments with the least possible waste of time are 
also using such services. An IAC with a computerized storage and retrieval 
system can easily adapt its programme to fulfill the SDI function. 

The programme is similar to that used for retrospective searching. 
The "interest profile" of the individual scientist or of the whole research 
group is determined by selecting the proper keywords, combined in the. usual • 
"and", "or", and "but not" modes of Boolean algebra. If the input is 
subdivided into specific categories, the user may select one or several 
categories which are closest to his own field. At regular - usually 
weekly or monthly - intervals, this profile is compared with the keywords 
or category assignments of recent entries into the systems; the items 
which satisfy the preset requirements are selected automatically; the 
abstract or bibliographio reference of the "hit" is printed and mailed to 
the user, whose address is stored together with his interest profile. 

Thus, the user is able to scan the new literature pertinent to 
his field without wasting his time by browsing through a large number of 
Journals, searching for the one or two articles of Interest to him. 

Although this type of service is also offered by several abstracting 
organizations, libraries, etc., it has become a popular service of the IACs. 
The centre already has carefully delimited the field; its indexing is more 
refined and the terras used are closer to the specific interest of the user 
than the broad keywords and category Indicators of the large infonnation-
handling organization. In addition, the centre's staff is available to 
redefine the profile if the user receives too many unwanted items or if 
his field of interest changes with time. 

The SDI service has its "human" predecessor. Large organizations 
vised to, and occasionally still do, assign to a knowledgeable staff member 
interested in the scientific literature the duty of following articles 
published in selected journals In order to identify papers covering a field 
close to work in progress within the organization. If he finds something 
of Interest, this'literature monitor"alerts his colleague, advising him to 
read the paper in question. As a variant of this, researchers of many 
laboratories organize "journal clubs", dividing the Journals in the library 
among each other and alerting their colleagues whenever they find articles 
of potential interest to thorn. This practice is especially widespread In 
tho field of biological sciences, in which the material of interest is 
likely to be scattered in a large number of Journals, 



The SDI simplifies this task by mechanizing the selection, although 
the human mind remains the ultimate Judge of the pertinence and value of 
the paper. It should be noted that SDI is a custom service and a3 such, 
it adds to the internal operating cost of the centre. It should be 
regarded therefore as a potential service-charge item. 

g. Journals 

Although the original articles in technical Journals represent a 
main source of input for the centre, some IAC's publish their own journal 
as a medium for their output. There is a logical basis for this. An IAC, 
with its established reputation, serves as a focal point for its field; 
its staff members are recognized as colleagues by the researchers. People 
Working in a narrow, highly-specialized field which became suddenly active, 
might find a shortage of journals in which to publish their articles; this 
could cause delays in the publication. Such a situation could justify the 
establishment of a specialized journal by an IAC, especially in newly-
arising, interdisciplinary fields, such as environment studies which fall 
outside the scope of established technical Journals. 

In some cases history followed an opposite course. The editorial . 
board and the reviewers of the journal represent a concentration of 
specialized .knowledge. For administrative reasons, the journal editors 
of̂ en maintain a list of contributors (authors), bibliographic cross 
references, etc.; to facilitate indexing, they prepare thesauri, keyword 
list3, glossaries and other pertinent collections. The Journal Is thus 
a logical starting point for a new centre. 

Regardless of whether it came first or was created after the 
establishment of the centre, the technical Journal is considered a most 
valuable asset of the IAC. 

h. Newsletters 

Journals containing orlginal*articles or review papers transmit 
primarily basic technical or scientific information. However, science 
and engineering are not an abstract concept but represent a human activity 
with its own distinct social aspects. Research Is not done in a vacuum; -
it is carried out by individuals who are promoted, rewarded, transferred, 
retired etc; projects are proposed, authorized and terminated. All this 
generates a mass human, financial, economic and other non-technical 
information which is of great Interest to the community Involved in the 
activity. 

The IAC can satisfy this, human interest by publishing a specialized 
newsletter and circulating it among the participants. The newsletter 
carries information about forthcoming meetings and recent achievements, 
describes new services of the centre, list personal news, and in short, 
covets ail the non-technical, ephemera], aspects of the subject field. 

This is not a negligible question. It should be kept in mind 
that recognition by peers represents the highest accolade for scientists. 
Publication in technical Journals is the primary medium for this, but hews 
about awards, honors, eleotions to fellowship in learned societies and 
similar "human-interest" stories help to cement the relationship between 
the centre and its users because they are read with interest by the 
community. 
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The Newsletter serves also as a medium for polling the users, 
tO'determine how they like the services and to advise them about changes, 
improvements or new activities of the centre. A well-edited,newsletter 
can create a bond between members of a technical fraternity. The editorial 
work is usually a part-time duty of a staff member of the IAC. 

i. Organization of Conferences and Meetings 

Primary and secondary technical literature—original articles, 
review papers, abstracts, etc.—is a most important information resource 
of an IAC. However, as has been pointed out above, the role of the human 
element in the development of science end technologycannot be neglected. 
Scientists do not only write articles; they also like to meet each other 
face-to-face, Important developments are often communicated during 
meetings and conferences because the waiting time before it becomes widely 
known is reduced. Acceptance of an article at a national meeting of an 
important society confers a considerable prestige on the speaker. 

The large congresses of the major national and International 
organizations which attract.thousands of participants have only a severely 
limited time available for delivering the talks,.and for the discussions. 
These meetings often degenerate into a parade of speakers, who occupy the 
podium for 10 or 15 minutes and Instead of. serious discussions, are asked 
only one or two perfunctory questions. In such a case, the speakers1 

interest is "archival" : they want to be listed in the programme and in 
the transactions of the conference. 

The information analysis centres and several other institutions, 
such as international agencies, have been organizing another type of meeting. 
They bring together a few active workers in a narrow, fast-moving area of 
science, providing them with a forum to describe their work and to discuss 
recent developments with their colleagues. Cuch meetings help to render 
more "visible" the famous "invisible colleges" of science. 

The type of meeting that an IAC should organize is illustrated by 
the topical meetings of the International Atomic Energy Agency and by the 
Gordon Research Conference in the United States. Although these meetings 
are announced in the technical press, they are open only to specially-
Invited experts and a few others whose competence in the subject matter of 
the conference has been established. The number of participants is kept 
low enough to enable them to get in contact with each other. Sufficient 
time is set aside for discussions; often, the speaker does not present a 
formal paper but only outlines the status of the subject and serves as a 
discussion leader. In addition, a substantial portion of the time is 
left completely free from formal schedules in order to facilitate the 
discussion of originally unforeseen topics. 

Admittedly, this does not always work out perfectly; the being 
only human "in" group is not always objective and contain unpopular 
concepts could be kept from the agenda. 

The staff of the centre could act as the secretariat of this 
type of conference, taking care of logistics and general arrangements. 
Through their study of the literature, the IAC staff members are aware 
of the "burning questions" of the day; thoy know who the active workers 
are, and are thus in a good position to draw up the list of participants. 



Topical conferences can also inolude 
a) workshops in which new data-gathering experimental techniques 

are presented in a laboratory environment, actually demonstrating 
' the new techniques, and 

b) data-hanling workshops, in which retrieval, analysis and 
manipulation of the data are performed. 

These topical conferences are helpful to bridging the gap 
between the bright young researchers and the established experts. The 
informal conferences give an opportunity to discuss minor but nevertheless 
valuable experimental details —instrumentation, special techniques, 
materials, etc. which are often deemed unimportant by editors and are 
usually not included in the written publications. 

The staff of the IAC also draws profit from these conferences t 
they will become personally acquainted with the subject specialists whose 
expertise might be needed to prepare state-of-the-art reports or for the 
consul tat ions described below. 

It should be emphasized that these conferences are costly and-
their organization requires considerable experience. 

J. Individual problem-solving.consultations 

It has been mentioned earlier that the primary concern of 
an IAC is technical content and not systematic filing and retrieval of 
documents. Of course, a well-run centre takes advantage of recent advances • 
In information science, such as the computerized handling of documents 
which facilitates considerably routine housekeeping operations. Progress • 
In indexing, searching and retrieval techniques makes it easy to obtain 
articles which satisfy the request as interpreted by the information 
specialist. This requires a search strategy based on the fenowledge of 
the indexing system and an understanding of the question. As it is not 
possible to achieve a 100$ relevance, the material obtained must be 
examined, In. order to eliminate the items which are not responsibe to the 
question. 

A general perusal of the literature is useful a tool but some 
people are searching for a specific answer. It is satisfactory to provide 
background information for an article or to describe the prior art to an 
Inventor and his attorney, interested in all material on the subject. A 
technical man assigned to work in a new, less-familiar field finds it also 
convenient to study the pertinent literature. 

• 

However, the recorded literature cannot provide answers in every 
case. It is incorrect to assume that there is a specific answer in the 
literature to any question that may ariss, even if we limit ourselves to 
existing knowledge and we cannot assume that lack of success is simply due 
to a wrong search strategy and further improvement In indexing and retrieval 
techniques will eliminate the need for human intervention. Therefore, 
consultation with specialists is one of the services that an information 
analysis centre can provide because the centre combine the best minds in 
the field and an efficiently-stored and easily accessible specialized 
literature system. 



A certain portion of the questions raised by an IAC are of 
foreseeable, routine nature. An alert management which scrutinizes the 
requests can easily Identify the types of question which crop up fairly 
regularly; they may be handled by preparing suitable brochures which 
are sent out in answer to the inquiries. 

There are, however, questions which cannot be satisfied by 
foreseeable answers or by bibliographic reference lists. They must 
be handled on an individual basis by the subject experts of the centre, 
because no document contains the specific answer to the question that 
the user wants. The expert might simply locate a hidden numerical 
value that cannot be unearthed by the usual search procedure or present 
a solution of the problem for him. Of course there will be occasions 
when the answer will be simply that the -present state of our knowledge 
precludes any solution. 

The following inquiry, submitted to the Nuclear Safety Information 
Centre (5) illustrates a question requiring close personal analysis. 

"in analyzing a hazards report for a normal nuclear povfer plant 
of about 500 MKT, with a conventional V.restinghouse-type pressurized 
water reactor, a doubt has arisen concerning the production of argcn-^l 
from cooling the biological shield with air.. We would like to know 
what is the normal, production of that nuclide in the above-mentioned 
operating reactors". 

It should be pointed out that this approach to information 
retrieval—"asking the man who knows"—-is the oldest one. Mankind has 
traditionally relied on authority j the child asks the parents, the student 
relies on the professor. The "authority" is not necessarily always right, 
but it is assumed to know more on the subject than the inquirer. However, 
it must be recognized tliat no agency or organization can be expected to be 
the sole possessor of knowledge. Even the academies consisting of 
members of the recognized elite of science and technology are considered 
at times as a collection of people who are unable to change their thoughts. 

The problems submitted by the users are examined and if possible 
solved by the IAC staff member, who draw on their expertise to provide an 
answer. However, the centre should not limit this type of work to its own • 
specialists but must maintain a list of experts in the various areas within 
Its scope. Fellow workers at the host institution are a good source for 
such consultants. 

(There are organizations which maintain general listings of experts, 
Indicating their areas of competence; however, these "referral centres" do 
not attempt to provide answers to questions - they only bring together the 
two parties. Just like a general medical practitioner who refers his patient 
to a specialist). 

(5) J . R. Buchanan and Wm. B. Cottrell :' "A Summary of NSIC Activities, 
1963-3967" ORNL-NSIC-46, September 196b, page 31 . 



Organization of a problem-solving activity presents personnel 
and financial problems. Sometimes it is difficult to induce researchers 
and other experts to stop their own work and devote their time to the 
solution of somebody else's problem. This management problem can be 
solved by the proper policy, outlined in Chapter 4f. Time spent in IAC 
activities should be charged against the centre's account, making it 
clear to the individuals involved that participation in the IAC activities, 
including occasional problem-solving consultation will be taken into 
account when evaluating the performance of an Individual. 

Although such individual problem-solving and consultation 
activities are not as visible as the physical output, such as Journals, 
reports or bibliographies, they can enhance the prestige of the centre. 
Answering questions and solving problems can become a time-consuming 
activity; therefore, the flnanoial aspects must be carefully examined. 
Some centres do not charge for handling questions which require less than 
j50 minutes and charge a certain hourly fee plus overhead for complex 
questions requiring more time. 

Some of the problems,may be efficiently handled.by telephone 
or by personal contact. Again, this should be. carefully scheduled by 
clerical personnel to ensure that the part-time consultants will not be 
unduly disturbed in .their, own.activities. . 

k. Handbooks and Data Compilations 

Since Lavoisier made chemistry Into an exact science, physicists, 
oheraists, engineers and even researchers in the life sciences have made an 
ever'-in creasing use of numerical data. Atomic weights of elements, basic 
thermodynamic values, astronomical and space information and basic knowledge 
of .our universe in general are expressed in numbers. As new measurement 
techniques and computing methods become available, the precision improves 
and the numerical values change. 

The current literature may contain a whole range of numerical 
values for the same property. This bewilders the potential user, who often 
does not understand and is not Interested in the problems of measurement 
techniques but needs a best approximation for his own work. A structural 
engineer may want information on the strength of materials used for cons­
truction; a shielding expert needs the latest cross-section values; heating 
and air conditioning technicians must have access to authoritative thermo-
physical data—without being involved in the intricacies of the determination. 

To satisfy the requirements of such users, specialized lACs, called 
data centres, evaluate the large mass of numerical values in the literature 
and publish the findings in tabular form. These tables have become very 
important in their field of science or engineering; some widely-used 
tabulations have been reprinted in commercially-published handbooks. The 
International Critical Tables represent c.n early example of such a data 
compilation. 

Occasionally, the generators and users of the data belong to the 
same group and need each other's latest results before starting new 
experiments. In certain fast-moving fields, the experimenters do not even 
await formal publication of the tables but check with the data centre 
before starting a new experiment. 
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That data centre expert does not simply compile and average 
out the most recent data; lnstead.he examines the experimental technique 
used to obtain the reported value, the limit of reproducibility and 
accuracy of the instruments, and even considers such imponderable faotors 
as the reputation of the researcher. The data centre thus beoomes a true 
authority and acceptance of a researcher's reported value becomes an 
acoolade, a mark of acknowledgement. 

9. Cooperation between centres 

The information analysis centre is a new tool; its value to the 
scientific community is recognized but at present, the IACs represent 
only small spots on the map of the sciences. It is hoped that in time, 
these spots will increase in size and, ultimately, they will coalesce 
as they become a clearly-defined, separate stage in the information 
transfer activity. Before this stage is reached, wide areas will not 
use this new method, but certain fast-developing, "hot" fields of science 
and engineering will generate many centres in related fields. 

Clustering of new IACs has taken already place and is expected to 
oontinue to occur. The four centres, sponsored by international organizar 
tions and two separate national groups, which are active in the area of nuolear 
physics,3erve as a good illustration. If a new IAC is established without 
considering this phenomenon, the sphere of action of the centre may become 
excessively fragmented, resulting in a wasteful duplication of the available 
human and financial resources. Therefore, before starting a new centre, 
the existing IACs and other Information-handling organizations (abstracting . 
servioes, document centres, special libraries, etc.) which already function 
In adjacent areas should be closely examined, delimiting the scope of the 
new centre with due regard for the coverage provided by the centres 
operating in the adjoining fields. At the same time, centres located within' 
the same Institutions should try to cooperate closely with each other even 
if their fields of Interest are not related In order to reduce the 
operating costs for all participants. .This type of collaboration is outlined 
below. 

a. Pooling of servioes 

Centres established within a large institution, as outlined in 
Chapter 5 , are in a good position to establish common operation, thereby 
reducing their operating expenses. 

An IAC requires a considerable amount of routine operations. They 
inolude conventional, library-type activities, such as procurement of 
Journals and reports, and the storage and retrieval of the desired items, 
and also operations which are more specific for information analysis centre :' 
browsing through the literature for the purpose of selecting articles within 
the scope of the centre and assigning the chosen items to the subject 
expert within the centre. Scrutinizing a number of Journals is a time-
consuming effort, as very few Journals contain more than two or three 
pertinent articles in an issue. 

On the other hand, an IAC with a slightly different soope could 
be interested in covering many of the same Journals. In the absence of a 
cooperative arrangement, the Journals are scanned in a wasteful manner by 
information specialists of several centres. It is logical for several 



related centres to appoint a Joint staff member who goes through the 
titles and the summaries of the articles, and would identify the papers 
which are of interest to two or more centres, assigning the Individual 
articles to the proper subject specialists of the cooperating centres. 
(Admittedly, this is an "ideal" proposition : the same argument could 
be used for the well established abstracting and indexing services who 
waited until recent years to start such cooperative efforts). 

This arrangement is especially convenient if the centres are 
located in a large institution. In that case, as the centres are 
physically new to each other, other information-handling activities may 
be similarly pooled. Even though the examination of the subject matter 
requires expertise in a specific -subject, procurement of books and reports, 
subscription to Journals, microfilming and storage of the material, and 
clerical assistance for carrying out the day-by-day operations could be 
handled in a cooperative manner. 

The same argument applies to more sophisticated activities. 
The development cost of a suitable computer program can be reduced by 
adapting a programme, which has been found to operate satisfactorily on 
the available equipment, to a similar Use in another IAC instead of , 
starting the programming effort from scratch. 

i • " • 

Care must be taken not to go too far with such cooperative 
schemes; otherwise, the whole concept of the information analysis centre 
may be Jeopardized. Indexing, for example, is a more subject-specific 
activity than procurement of Journals, as may be illustrated by the 
difference in the indexing philosophy of two major agencies, Chemical • 
Abstracts Service.in the United States and Physics.Abstracts in England. 
The main entries in the first case are substances--elements, compounds, 
in other words, "things"-r-while the modifiers indicate the properties, 
such as specifio weight, heat of evaporation, solubility, etc., in order 
to describe the subject of the paper. The Physics Abstracts uses the 
opposite approach; one must look up a physical property; e.g., paramagnetism; 
the individual paramagnetio materials are indicated as secondary entries 
under this main heading. The difference is due to the differing interests 
of chemists and physicists » the former are primarily interested in the 
matter and the latter in the physical or other properties. 

Similar divergencies are encountered between the interests of 
the various centres; the basic concept and the narrowness or broadness 
of Indexing varies from centre to centre. For this reason, the indexes 
of several centres should not be merged into a single one to create a union 
list, so well liked by librarians. A common list of the holdings of all 
libraries within a given geographic area makes good sense; it is a useful 
tool to locate needed items. However, this bibliographic list consists 
of identical items, such as authors1 names, corporate authors, titles, 
Journal references, etc., while the index of an IAC may include discordant 
elements which do not lend themselves to merging. 

It should also be pointed out that separation of the items in 
separate records represents "work" in the physical sense of the word, Just 
like the separation of the components of a mixture or compound. It does 
not make sense to spend work to separate all the isotopes of mercury and 
then to mix them together again. Still, it has been noted that when 



several information analysis centres are located in the same In stitutiaa* 
the demand to combine their indexes or thesauri is raised in the name 
of operational efficiency. This is seldom Justified arid should be 
resisted. On the other hand, it makes sense for the cooperating centres 
to establish a Joint referral system to Indicate to the user which 
oentre is best qualified to provide him with an answer to his question. 
The IAC concept is still fairly new and therefore the potential users 
might not yet be aware of the existence of a specific centre. 

A common translation service, especially covering languages 
which are not widely known in the country of the IAC, is another 
potentially fruitful area of cooperation between centres. Such a service 
is well qualified to compile glossaries of special terms In the areas of 
Interest of the centre. 

b. Exchange of Input 
The Input cost represents an important burden for an IAC; any 

reduction helps to increase the viability of the1centre. When their 
scopes are fairly close to each other, the centres may take advantage 
of the bibliographic entries and computer cards or tapes derived from .. 
them, as developed by a related centre.. These entries might be put to ' 
different ultimate use by the subject specialists of the centres, but . 
they thus have been made available to each of the participating organizations 
at a reduced cost. This type of cooperation requires some preliminary 
effort of standardizing, formats or selecting a suitable one developed by 
various national and international organizations. The previously-mentioned 
cooperation In computer programming is a great help in this respect. 

A cooperative Input service Is useful for obtaining internal \ 
reports, government documents, patent applications, and other technical 
papers outside of the mainstream of the Journal literature, which, while 
basically in the publio domain, are not easily accessible. A centre 
which, because of Its geographic location or field of interest, is able 
to obtain such Items more easily, can supply them to other centres and 
profit from a similar assistance in turn. 

c. Division of geographic areas to be served 
Cooperation between centres Is aimed at avoiding duplication of 

effort and pooling routine questions, as outlined above. Further savings 
can be achieved by centres operating In overlapping fields by dividing 
the area to be served among them » assigning responsibility to each centre 
for requests originated by users within a specified geographic area. As 
the answer to a question often requires consultation between the querier 
and the centre's staff, it is advantageous to have the centre within a 
reasonable distance to allow personal visits or at least less expensive 
telephone contacts. 

Some IACs with a partially-overlapping scope can help each other 
by taking care of Inquiries from users located nearer their own headquarters. 
Development of a mutual assistance network would enable each centre to help 
out its partners In areas in whioh it is more competent. 
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Geographical division of service areas presents the additional 
advantage of allowing the users to make inquiries in their own, or in a 
more familiar language. Although international solentifio interchange 
is becoming restricted to about four or five languages, users might 
have a prefered language. 

An Interesting example of such cooperation involves centres 
sponsored by national and international organizations : requests 
concerning nuclear cros3-section data are answered by the Nuclear Data 
Group of the International Atomic Energy Agency in Vienna, a similar 
centre supported by the Organization for Economic Cooperation and 
Development in Paris, and national centres at Brookhaven National 
Laboratory in the United States and at Obninsk In the Soviet Union. 
While the input is shared, the service to enquirers is divided between 
the four centres on the basis of geography. 

10. Evaluation of the Effectiveness of the Centres 

High-quality scientific literature is usually subjected to the 
scrutiny of the peers in the scientific community before it is accepted 
as a new and valid contribution. This "peer judgment" is an important 
feature of the scientific value system; mere popular acceptance of the 
findings (for example, on the basis of articles in the newspapers or 
magazines) is no substitute for it. 

Peer Judgment devoid of political overtones makes Itself felt 
at all levels of scientific activity; appointment and promotion in 
academic positions, acceptance of articles for publication in prestigious 
Journals, awarding of research grants, etc. The information analysis 
centre must be part of the system. This can be done by establishing a 
formal.review board representing the scientific community It intends to 
serve. 

It is true that the referee system of scientific journals Is 
currently under attack ; it has been accused of being too self-serving, 
too conformist and too suppressing of disagreement with prevailing 
concepts. Many changes have been proposed, mostly by frustrated authors 
whose contributions have been rejected; In particular, the critics attaok 
the anonymity of the referees whose action can affect the career of a 
scientist. 

The IAC must profit from the experience of the journal editors 
and publishers. The output of the centre must satisfy the scholarly 
standard of the scientific discipline. At the same time, it must survive 
in a competitive world—even if the centre is subsidized, it Is in 
competition with other, often unrelated services. However, while important, 
the Judgment of the marketplace by Itself Is not sufficient to evaluate 
the centre's contributions. 

To assure quality, the services provided by the centre must be 
checked by competent experts not involved in the day-to-day operation of 
the centre, as indicated below. 

a. Internal management audit 
In order to examine the day-by-day activities of the IAC, It is 

suggested that the centre enlist the assistance of staff members of the 



host organization. A supervisory committee should be created to study 
the total output of reports submitting their criticism and evaluation 
to the sponaors of the centre. 

The potential membership of this committee could include : 
1) the director of the division of the host organization who supervises 
the IAC In question; 2) a subject specialist who is not regularly 
assigned to work at the centre; and 3) a member of the top management 
of the host organization, preferably one with experience in financial 
or budget matters. Additional members with needed qualifications may 
be named. If the organization acts as a host for several centres, 
the same individual should serve as the executive secretary of the 
supervisory committee of all the centres, acting as the coordinator 
and assuring' continuity as the members of the committees change. 

The committee is expected to maintain close contact with the 
centre. This can be achieved by inviting the centre's director or*staff 
.members to Its meeting, whenever their help is needed to amplify or 
clarify the written record. The committee's annual or semi-annual report 
should contain an evaluation of the operations of the centre, indicating 
not only outstanding achievements but also any shortcoming of the 
operations. The purpose of this report is to advise the management of the 
centre and of the host organization about the operational problems : 
therefore, it is not expected to circulate among members of the user 
community. 

b. External review committee 

In order to eliminate any bias that might arise because members 
of the above-mentioned committee belong to the came organization, it is 
recommended that a formal committee be created for evaluating, primarily 
the quality of the products distributed and the services rendered. 

Members of this committee should be chosen from among the well-
known experts of the field covered by the centre, staggering the period 
of service in order to have experienced Individuals who know wliat is 
expected of them. As the members are able to examine the material alone, 
the various reports, Journals, etc. should be mailed tothem a few weeks 
before the scheduled meeting of the committee, to reduce the. number of 
meetings of busy and geographically-scattered people; the differences of 
opinion may be resolved during the yearly meeting. 

The recommendations of these two committees should be carefully 
studied by the management of the centre and that of the supervisory or 
host agency. However, these committees should have no responsibility for 
operating the IAC; that responsibility belongs clearly to the direotor of 
the centre and his staff. Members of both committees are to be encouraged 
to keep in touch with the activities of the centre, hoxrever, without 
interfering with the actual operation or assuming a management function; 
their role should be strictly advisory. 

11. Financial Aspects of Marketing 
Because of their relatively short history, the variety of 

sponsoring and hosting agencies and the number of services, the finanoial 
aspects of the marketing operations of the information analysis centres are 
somewhat confused. 
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For a long time the centres wore not sensitive to the problems 
related to marketing. I/nny centres were established ten to twenty years 
ago, when scientific undertakings, including information-related 
activities, found it relatively easy to obtain support;. During the first 
period of their existence, the managers of the centres usually turned 
their attention toward input/output problems : defining the scope, 
organizing the storage/retrieval system and staffing the centre with 
competent people. In most centres, the input/output operations were 
financially supported by the sponsoring agency. 

When, in many countries, budgetary problems slowed down support 
of research activities in general, and related Information services in 
particular, attention was turned to the output services to determine 
what charges should be made to ensure the continued survival and,when 
possible, the expansion of the services. In this respect, the IAC faced 
the same problems as the other links in the information transfer chain, 
i.e., the primary journals, abstracting services, book publishers, etc. 

Information activities are an integral part of the research 
process because the scientist's work Is not completed until it is 
communicated to his colleagues, find thus enable them to examine, duplicate 
and finally-to accept or criticize it. Therefore, It is logical that ' ' 
services that contribute to this goal should be more or less directly 
supported by research funds*. 

The information analysis centre is trying to assume an important 
role In the information transfer chain; therefore, it too deserves to be 
supported by research fund. The IACs do truly creative work by selecting, 
reorganizing, evaluating, compressing and syn.thetizing material of Interest 
to its clientele of peers. 

However, although the principle of direct support is Justified, 
the centres must face the fact that they will not be able to satisfy 
the demand, should their services become popular, because they cannot 
provide unlimited service without subsidy. For this reason, the expenditures 
for materials and personnel should be carefully divided between input and 
output activities. 

The input portion : selection and indexing of the pertinent material 
extraction of all useful knowledge and Its storage in a convenient form, 
represents the basic contribution of the centre to the scientific or 
engineering community that it serves. The expenses related to the input, 
therefore, should be budgeted separately and supported without considering 
the cost of individual services. Partial or total recovery of the operating 
costs should be based on the expense of providing a service to an individual 
user; the cost of these services such as a personalized, computer-based 
alerting or searching service, or answers to specific questions, should be 
recovered. 

There are cases when selling of the products to users may raise 
ethical problems. In many centres, the contributors become users of the 
material, sane of which they themselves contributed. For this reason, it 
is desirable to create a special class for contributors, making the output 
of the centre available to them for a nominal sum or at no charge; otherwise. 

* An example of this support is the payment of "page charges" of Journals 
by the author's institution. 
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the centre might find it difficult to obtain their material. These 
contributors may be considered &o having already "paid their duee" 
and without a close collaboration with the active workers, the centre 
loses much of its effectiveness. 

12. Termination of centres 

a. General considerations 

All information activities—specialized journals, abstracting 
services, and in particular, the Information analysis centres—reflect 
the achievements and the problems of the timely aspects of sclenoe and 
technology tiiat they serve. A vital, fast-moving field needs many 
special tools. The IAC usually has a more narrowly circumscribed field 
than the primary and secondary Journals, and therefore, it is more 
sensitive to changes in interest in the technical community. 

These changes may be due to a variety of factors. In pure 
science,, the changes are. seldom abrupt because the. evolution of 
knowledge is usually a gradual phenomenon. On the other hand, the 
programmes which support applied areas are short-lived and are formally 
terminated. This usually means the end of specialized information 
services, including the IACs. The termination may be painful to some, 
but realistically it makes sense. For example, assuming that there 
was a centre devoted to research on poliomyelitis, the number of papers 
decreased substantially after the development of an effective vaccine. 
There is a time lag because of the period needed to carry out the studies 
and to prepare the papers, but after a certain period, it will become 
obvious that the specialized centre must cease its activity. 

The most important requirement for the establishment and the 
continued existence of an IAC Is a strong ongoing activity in a critical 
field. Tills does not necessarily imply new discoveries or newly 
emerging concepts. If a classical field, such as the study of cancer or 
energy generator, continues to be active, it has to be assisted by an. 
information analysis centre. But the opposite is equally true : decrease 
of national interest In an area, such as the study of smallpox,will, 
sooner or later, result In the cessation of the IAC serving.it. 

A cursory examination of the history of centres whioh ceased to 
function reveals that a change of scientific Interest is indeed the main 
reason for the demise of the centres. Information analysis centres 
behave like biological organisms and social institutions : they are born, 
grow up, mature - and when they outlive their usefulness or are the 
victims of political or economic circumstances - ultimately die. 

In addition to such a more or less "natural" course, there are 
other Inhibiting factors which interfere with the operation of the 
centre and even bring it to a standstill. These factors are outlined 
below t 

b. Termination for financial reasons . 
If the original support of the centre lias not been carefully 

arranged, the budgetary problems might become too serious and ultimately 
force the shutdown of the activities. As mentioned above, it is often 
easier to start a centre informally, without a formal budget, than to 
assure the continued operation of an established Institution. A new 
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centre might be initiated by a single individual, working alone, 
devoting part of his working hours to this activity. An established 
centre, on the other hand, has staff members, clerical assistants 
Who must be supported and incurs financial obligations for computer 
time, mail service, etc. tliat must be met. Because of its high, 
visibility, the IAC is often the first item that is eliminated in 
times of budget restrictions. The management must therefore devote 
Hps attention to obtain continued support and to establish a reasonable . 
charge schedule for its services in order to convinoe its present and 
prospective clients of the usefulness of the centre. 

Neglect of such promotion of the good will of the sponsors 
and users »n&y result in the demise of the centre because of the failure 
to ensure a continued solid financial base. 

c. Human factors in the termination 

Scientific and engineering work involves contact between peers, 
supported by information specialists. In view of the circumstance that 
many technical managers display an innate distrust of all work wliich is 
not an original theoretical study or "bench".work, it is important to 
emphasize that the activity in an. IAC is similar to the technical work 
done by other members of the profession. If the centre's management 
does not succeed in convincing bona fide members of the profession to 
collaborate, the centre's survival will be in Jeopardy. 

i Lack of understanding of the human factor and the resulting 
differences in the attitude toward operational problems can also interfere 
with the efficient operation of the centre. For example, a centre was 
shut down because the IAC management did not understand the real needs 
of the users who were engineers, accustomed to operating in at a brisk 
fashion. The centre was operated by-university scholars who did not 
appreciate the importance of deadlines in project work. The resulting 
loss of support forced stoppage of the operation of an otherwise needed 
centre. 

d. Disposal of the assets 

The most valuable asset of the centre is its staff of experts. 
When a centre is shut down this asset is lost. However, Its stock of 
epecially indexed collection of articles—the raw material for evaluating 
and problem solving activities—regains. This collection must be 
retained when the centre is closed down. Should the stoppage be temporary-
for example, for financial reasons that are expected to be solved—the 
availability of the old collection will greatly facilitate the restart 
of, the operations. The physical .assets—office equipment and furnishings— 
mu£t be disposed of in an orderly fashion as provided at the time of the 
establishment of the centre. The intellectual fund of the centre should 
remain intact, as far as feasible. 
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CONCLUSIONS 

Because of its dominance in recent times, the IAC Is Just 
beginning to have the established traditions and uniform practices of 
the other links in the information transfer chain. The information 
analysis centre represents a synthesis of a variety of tools used to 
help the practicing scientist to find .his way in the maze of literature. 

Information analysis centre may be encountered under a variety 
of environments; administratively, they may be attached to a special 
library, an engineering development programme, a research department 
or to an overall management organization. However, it is recommended 
that a new centre be attached to a research or development unit which 
is involved in active work in the lAC's area of Interest, 

Financial arrangements should be set before major commitments 
are made concerning the location and staffing of the centre. Selected 
services should be supported by charges to the users who request them; 
these charges should reflect the Incremental costs—cost of printing, 
nailing, making a search—attributable to the enquiry. Input- activities 
should be borne by the sponsoring Institution or agency, as they may be 
considered as a contribution to the discipline or programme served by 
the centre. They represent a contribution to the field, making it 
conveniently available or assimilable by interested researchers. 

Multiple sponsorship of a new centre by several agencies is 
often helpful in ensuring the survival of the centre; however, it alone 
Is.not a panacea. . .Widely-fragmented support could mean that the ' 
technical programme of the centre becomes the subject of controversy 
between the sponsors and thus frustrates and dilutes the centre in its 
efforts to achieve its objectives. 

Although most technical information organizations are operating 
without a time limit, it is advisable'to keep In mind that the survival 
of IACs is not always assured. Therefore, provisions should be made 
concerning disposal of the assets or the safekeeping of the critical 
data that have been developed during the operation of the centre and could 
be a valuable asset, especially if the operation of the centre Is to be 
resumed in the same or in a related field. 

It should be kept In mind that a centre might be operated under 
a different designation t activities similar to those of an IAC may be 
hidden In other organizations. Just as a knowledgeable translator might 
uncover a specialized glossary not given in the index within a book or 
article, the organizers of a new centre should carefully examine all types 
of information-handling agencies which might have already assembled the 
needed group of experts without oven realizing it. Attempts should be 
made to discover the existence of a related "invisible college", i.e. 
the editorial board or the referees of a.pertinent scientific journal, 
the chairmen or senior members of specialized divisions of a technical 
society, members of special investigating committees appointed by various 
government bodies, plant managers, and other ad-hoc groups which usually 
In elude.many experts. 



An IAC should examine modern tools of information science, 
such as computers and telecommunications, to ascertain how to serve 
its clientele effectively. However, it should be kept in mind that 
electro-mechanical techniques are not a substitute for the basic 
purpose of an information analysis centre : the use of human insight, 
ingenuity, and brainpower in order to reorganize a selected portion 
of science and technology and to make sure that previously-developed 
knowledge is not lost but Is efficiently transferred. 



APPENDIX 

The Nuclear Safety Information Centre (NSIC) illustrates well 
the operations of and the services provided by a typical information 
analysis centre. 

NSIC satisfies most of the prerequisites for an' "ideal" centre 
as discussed previously. It has been established within a large, multi-
disciplinary institution (the Oak Ridge National Ls.borat.ory) where it 
functions as part of a research division. Its director is a nuclear 
engineer who has supervised the Laboratory's nuclear safety experimental 
research programme and previously worked on several advanced reactor 
development projects; the assistant director, In charge of the day-to­
day operations, is a chemical engineer with extensive experience in 
chemical processing problems and reactor operations. The full-time 
staff includes several subject experts, information specialists, editors 
and clerical assistants. 

Technical' expertise is provided by about 14 staff members from 
several research divisions of the Laboratory who are assigned to vrork 
at NSIC on a part-time basis; the time allotted to IAC activities ranges 
from half--Bime to one-half day per week (or 50$ to 10$), depeĵ ding on 
the importance of the subject to NSIC. As active researchers,the 
technical staff members maintain close contact with the current problems. 
They liave their own desk at the centre, and are thus able to work on 
their NSIC assignments efficiently. 

The information specialists and the clerical staff take care, 
of the Infonnatlon-handling tasks, leaving the technical aspects of the 
problems to the subject experts. Problems related to computerized 
operations (inputting, formatting, storage, on-line and batch-type 
searching, SDI services, etc.) are' handled by a programmer of the 
Laboratory's Computer Sciences Division who, with the backing of his 
division, selects the hardware and adapts available programmes to the 
requirements of NSIC and, when the need arises, develops new programmes. 
An information specialist trained in computerized techniques assists 
with the preparation of KWIC indexes. 

The physical location of the oentre also follows the criteria 
outlined above : it is housed next to a large document centre and library. 
Thanks to this arrangement, NSIC does not' have to acquire many government 
documents that it might need occasionally because they are conveniently 
available in a neighboring room. Of course, the centre maintains Its own 
oolleotlon of specialized documents which are not available anywhere else 
in such a complete form. Proximity to the library was found to save 
considerable time when the staff members needed the specialized library 
tools—abstract Journals, dictionaries, etc This cooperative effort 
obviates certain expenditures tliat an IAC placed in an isolated location 
would be forced to make. 

NSIC was established in 196} by a government agency, the U.S. 
Atomlo Energy Commission,"to serve as a focal point for the collection, 
storage, evaluation and dissemination of nuclear safety information." 
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Safety considerations have always played an Important role in the develop­
ment of reactor-based power plants; during recent years, the volume of 
theoretical and experimental studies in the open literature and the 
output of the regulatory agencies increased very rapidly, making it 
difficult to keep up with the latest developnents. 

The centre's original t&sk was to assist the headquarters' 
officials in formulating safety policy; very soon, researchers in Govern­
ment laboratories, engineers of the utilities involved in the construction 
of nuclear power plants, and of design and construction firms took 
advantage of the services offered by the new IAC. 

The original users thus v;ere government officials and researchers 
of prime contractors*. Later on, they were Joined by members of the general 
public whose' growing concern with dangers to the environment aroused 
additional interest in the activities of NSIC in many circles. 

The growing number of new nuclear power plants which reached the 
final design, construction or operating stage increased the number of 
scrutinized papers. The Nuclear Regulatory Commission which inherited 
responsibility for safety matters continued to support'the centre whose 
services are now consulted by users from all countries of the world. 

The over 120,000 items in the NSIC files are available in form 
of short abstracts and can be retrieved by a computerized system. They 
are used to answer inquiries and to prepare state-of-the-art reports 
and review articles for the bi-monthly journal j "Nuclear Safety", a' 
Journal containing original papers, review articles, tabulations, etc, 
on the analysis and control of hazards associated with reactors, operations 
involving fissionable materials, and the products of nuclear fission. 
Because of their specialized nature and length, many of these papers 
could not be published in the available engineering journals. The Journal 
represents a convenient tool for keeping up with the latest developments 
in the field of reactor design, construction and operation, the safety 
aspects of nuclear fuel fabrication, spent-fuel processing, nuclear waste 
disposal and the handling of radioisotopes. 

The full-time information specialists on the staff of NSIC scan the 
world-wide literature of nuclear technology in more than . a thousand 
Journals to locate papers pertinent to tie scope of the centre. In addition, 
many government reports, internal communications—often of proprietary 
nature—arid patents are also examined. 

Of special importance ar*e the many documents involved in the 
reactor licensing process, such as the preliminary and final safety analysis 
reports, environmental impact reports and also correspondence on unusual 
operating occurrences, inspection and compliance activities wliich are 
routinely forwarded to NSIC, In this maimer, NSIC lias built up a nearly 
complete collection of documents, papers, reports, patents, etc. on nuclear 
safety which can be conveniently consulted in one location. 

•Private companies and educational and research institutes which operate 
national laboratories and other facilities of the US federal government. 



After acquisition, the documents are routed to the proper subject 
specialist, who prepares an abstract of the paper, assigns pertinent 
keywords to it from a thesaurus containing about J5000 coordinate indexing 
terms aid indicates its category. The terms of primary importance are 
indicated by asterisks. The abstract or extract of about 100 words 
containing bibliographic information, including availability and cost, 
is then sent to the clerical assistants who carry out the input operations 
by means of remote consoles. 

The information thus collected—accession number, author, title, 
corporate author, report number, bibliographic data, publication date, 
absrract or extract, availability, price and keywords—was originally 
recorded on large cards, filing duplicate cards under each keyword. 
While this system enabled the Centre to get into operation without waiting 
for the development of the computer programme, it was found that the 
stored items rapidly become too numerous. 

A technical editor maintains quality control over the inputted 
abstracts and the keywords. The items are also assigned to one of the 
following categories : 

1. General safety considerations 
2. Siting of nuclear facilities 
3 . Transportation and handling of radioactive materials 
4. Aerospace safety 
5 . Heat transfer and thermal transients 
6. Reactor transients, Kinetics end Stability 
7 . Fission product release, transport and removal 
8. Sources of energy release under accident conditions 
9. Nuclear instrumentation, control* and safety systems 
10. Electrical power systems 
11. Containment of nuclear facilities 
12. Plant safety features-reactor 
13. Plant safety featurcs-non-reaetor 
14. Radionuclide release and movement in the environment 
15. Environmental surveys, monitoring, and radiation dose 

measurements 
16. Meteorological considerations 
17. Operational safety and experience 
18. Safety analysis and design reports 
19. Radiation dose to man from radioactivity release to 

the environment 
20. Effects of thermal modifications of ecological systems 
21. Effects of radionuclides and ionizing radiation on 

ecological systems 
22. Waste management for the nuclear fuel cycle 
23. Nuclear safeguards. 
• The computerized storage system was developed to prepare for 

future growth. Originally, two basic products are generated by the 
computer : a bibliography with keywords and indexes, and an individualized 
set of cards for the selective dissemination of information (SDI); the 
latter programme is also used for retrospective bibliographic searches 
in answer to specific requests. Some major areas, such as "safety-related 
occurences" are covered systematically on an annual basis. A programme 
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has been developed for generating KWIC (keywords In context) Indexes, • ;, 
to facilitate the searching, to Index the publications of the centre '•'.' 
and to create specialized bibliographies. 

Other programmes are used to facilitate file checking and 
maintenance, to prepare Indexed bibliographies and SDI programmes, and 
to interrogate the system through remote typewriter and cathode ray 
tube consoles, searching the master files by keywords, categories or 
authors, in the usual "and", "or" and "but not" mode. 

The nuclear safety information centre offers the following 'v;.; 
services on subjects which fall within the limits of its scope : 

1.' Preparation of publication of state-of-the-art reports;: 
2. Assistance in the preparation of the bi-monthly technical 

progress reviewt "Nuclear safety"; 
3. Preparation of abstracts of the nuclear safety literature; ' i 
4. Publication of topical indexed bibliographies; 
5 . Selective dissemination of information; 
6 . Answering technical inquiries; 
7 . Preparation of special retrospective bibliographies; 
•8. Compilation of information on current research and • .. 

development; • . 
' 9. Technical consultation; y 
10. Collection of documents for review by qualified visitors. . .,:f 

The computer tapes are organized in a linear fashion, so that ... ^ 
everything concerning one item on the tape appears together serially. . ;N 

The. following information is given' on the tapes : .'• ''\$ 

. r 

1. Type (reports, journal articles, etc.) *. . 
2. Evaluation of contents (as to pertinency) 
3. Category 
4 . Journal abbreviations 
5 . Date * 
6 . Language 
7 . Country 
8. Corporate author 
9. Personal author (s) 

10. Title • • } 
11 . Description, such as : pages, figures, table's • "^x 
12. Abstract 
15, Keywords 
For searching, the keywords are weighted, specif lying the acceptable • 

total weight; negative weights are also permitted. •. ; 
r 

NSIC publicizes its activities through exhibits at technical' and 
trade society meetings and through direct contact with government agencies, 
contractors and universities. The number of persons reached keeps ; 

increasing. An examination of tho list of users revealed that most of f 
them are employed by private industry (designers and operators of nuclear V». 
power plants), followed by staff members of government contractors, officials 
of the Nuclear Regulatory Commission and the Department of Energy, and of ' • 
other federal, state and local government agencies. There are many users , 
outside of the United States. ' , 



Tho coverage of the field has changed over the years as the 
general interest has shifted to other areas. The continued growth of the 
literature necessitated the temporary abandonment of oertaln- categories. 
Another reduction of the coverage was caused by the assignment of environment 
questions to the Environmental Protection Agency. 

The programme and project Information file of NSIC makes it 
possible to maintain current awareness of the many nuclear safety research 
projects supported by various departments of the Nuclear Regulatory 
Commission. The information stored in the file includes : 

1. The support group and contractor 
2. Fund end manpower levels 
j5. Statement of scope and state-of-the-technology 
4. Abstracts of the last three progress reports. (The oldest 

one is dropped each time a new one is added) 
5 . Projection of the expected progress for the next reporting 

period 
6 . Reports issued 
7 . Keyword indexing terms. 

The resources of NSIC have been repeatedly used by technical and 
administrative groups to carry out special assignments. 

Although originally NSIC's services were provided free, a schedule 
of charges has been instituted in accordance with the current government 
policy, which requires that the beneficiary should pay his share of the 
incremental costs associated with the "packaging" of information to suit 
his particular needs. However, the full costs of the Information handling, 
related to tho collection, evaluation and storage of the data base at the . 
Centre are charged against budgeted funds. Assistance with problems, such as 
providing answers to questions, is still available free of charge, as long as 
it requires only a minimal use of the computer and not «iore than one hour of 
the staff's time; the cost of longer consultations must be reimbursed. 

The Importance of personal contact with users has been fully recognized, 
NSIC maintains a complete list of meetings of interest to the nuclear safety 
engineering community and sends staff members to cover these meetings. In 
addition, as mentioned above, technical exhibits are organized for presentation 
at major conferences to acquaint potential users with the services of the 
Centre, Folders containing flyleaves, forms and general information are made 
available to interested individuals. The efficiency of these personalized 
contacts may be seen from the fact that, during the first ten years of the 
Centre's existence, the number of requests for information increased tenfold. 

The data base collected by NSIC during its 14 years of existence 
became an important tool to assist nuclear engineers and government officials 
who endeavor to develop the safest possible reactor-based power plants. Nuclear 
power plant design must take a wide variety of codes and regulations into 
consideration; the builders and operators have a considerable latitude in 
selecting features, operating systems and conditions in their effort to reconcile 
efficiency and the strict criteria established to proteot the plant, Its 
personnel and, in particular, the public at large from the consequences of 
errors, defects or malfunctions of the equipment. To do this, they must take 
the effects of unlikely natural catastrophes Into consideration. This truly 
interdisciplinary effort is greatly assisted by the evaluated knowledge of the 
past, as exemplified by the activities of the Nuclear Safety Information Centre. 



Information centers followed different paths of development in various 

countries, depending on the prevailing economical factors. In the 

Socialist countries, for example, their establishment was often 

initiated by a mission-oriented ministry or similar government agency. 

A good example is the "Soyuzsel'khostekhnika" which coordinates the 

scientific and technical information transfer in the field of agricultu­

ral, sylvicultural industry, forestry and food technology in the 

Socialist countries. 

The GSSD (State Service for Standard Information Data) of the Soviet 
1 

Union is involved in the exact determination of the standard reference 

data.for the. working scientist and engineer. Among the centers involved' 

in this type of activity, the following may be mentioned: Scientific 

Information Center on Molecular spectroscopy; Data Center for the 

Thermophysical Properties of Engineering Materials at Moderate 

.Temperatures. 

Other centers of the Socialist countries include the Main Information 

Center of the Nuclear Program of Czechoslovakia and the Information 

Center on Heavy Industry in the same country. Both represent a mission-

oriented approach that cuts across disciplinary lines: the first 

center serves the information needs of all institutions and organizations 

involved in nuclear technology while the second center specializes 

in problems relating to the cable-manufacturing and utilizing industry, 

covering also pertinent areas of electrical engineering, electrical 

machine construction metallurgy and chemistry. 

The Information Center of the Institute for Fine Mechanics in Warsaw 



Specializes in the study of protective coatings, metallography, heat 

treatment and welding as they refer to the scope of the Institute. 

The Central Technical Library and Documentation Center (OMKDK) of 

Budapest exhibits a similar synoptic character: it represents a good 

example how to combine the functions of a technical library and of 

an information center to serve a technically complex but linguistically 

unified clientele. It is the most important technical information 

gathering and sitributing agency in Hungary; in addition to the conven­

tional technical literature it examines marketing problems and novel 

technical approaches of potential interest for the national economy 

of the country.- • • '.. 

OMKDK created a coordinated network in cooperation with similar but 

much smaller agencies of various technical ministries to eliminate 

unnecessary duplication in the procurement of. foreign journals and to 

assure the efficient monitoring of the literature. It subscribes to 

about 5000 journals and serves about 1200 registered users. Supplementing 

the conventional library circulation service, it issues critically 

evaluated reviews and state-of-the art reports; the purpose of this 

activity is to make sure that recent developments outside of the 

country will not escape the attention of leading engineers and mana­

gers at the industrial plants. 

The work is carried out by about 400 full-time employees and by 

about 2500 external part-time experts who serve as reviewers, editors 

and translators. The central registry of translations, including 

also that of work in progress, helps to eliminate the costly duplica­

tion of translations. 



OMKDK serves as the coordinator for the information centers maintained 

by the other ministries which supplement the purely technical material 

Within its.purview: the Ministry of Finance provides the financial 

information while; the Central Statistical Office handles the statistical 

subsystem; the specialized libraries are supervised by the Ministry 

of Culture. The output from these organizations is of interest to 

engineers and managers and it is important that they be serviced in a 

coordinated•manner. 

At the same time, OMKDK acts as the primary coordinating organ for 

international cooperation, checking the country's input into major 

international systems, such as A6RIS of the Food and Agricultural '-. 

Organization, and INIS of the International Atomic Energy Agency. 

It is also the main agency in collaborating with the International 

Center for Scientific and Technical Information of the Council for 

Economic.Mutual Assistance in Moscow. 

This development of a special information center suits well the local 

conditions: the country is farther ahead of the emerging nations 

but lags behind the major the major technologically advanced countries 

in the East and V/est. The approach takes advantage of techniques 

developed elsewhere and concentrates on areas of potential economic 

interest for the whole country. 

An interesting example Of an information analysis center in a developing 
country is presented by the Rubber Research Institute of Malaysia. 
Rubber is a very important product of the country from the viewpoint 
of its economy. The importance of research has been recognized at an 
early age and the Institute has been established more than fifty years 
ago, in 1926. To-day, the Institute functions as the largest unit 



of the Malaysian Rubber Research and Development Board, a government 

agency with jurisdiction of the research and" development activities of 

the country's natural rubber industry. 

The 1 8 divisions and sections of the RRIM cover every aspect of the 

industry's research and development activities. A continuous interaction 

and communication is maintained between the basic scientists, 

engineers, plantation officers, processors, remillers, manufacturers 

and traders. 

1 

The library and information services department acts in many respects 

as an information center. It.is in. close cooperation with the research . 

community that it serves; This activity is especially important in a 

developing country where access to literature is more limited. 
• 

Of special importance is the organization of translation services. 

In addition to maintaining an indexed collection of translation of 

pertinent articles from a variety of languages, the department encour­

ages the staff to learn relevant languages, to enable them to pursue 

.graduate studies out-side of the English-speaking countries. The 

presence of linguistically-endowed specialists enables the staff mem­

bers to learn about important developments published in Dutch, 

Chinese, Japanese, German, Russian or Italian and facilitates 

the study of these languages. 

In view of the importance of the patent literature in this field, 

a patent alerting service has been initiated in 1 9 7 4 . 
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The library makes every effort to be aware of the field of activity of 

individual researchers and circulates the material to interested 

parties by developing their profile for a SDI (selective dissemination 

of information) system. This service is extended to management personnel 

Many requests are received and handled from interested parties outside 

of the Institute, even from overseas. The latest automated techniques 

are used for storing and retrieving the needed material. The Institute 

and its information service represents a valuable assets for researchers 

and users of natural rubber throughout the world. 

: The Ail-Union Institute for.Scientific and..Technical Information 

(VINITI) is probably the largest information-handling organization 

in the world. Like its French counterpart, the Bulletin Signaletique, 

its primary function i6 to bring the world-wide technical literature 

under bibliographic control, primarily by publishing abstracts 

journals covering most of the scientific disciplines; however, it 

performs many analytical functions, such as those discussed previously. 

It maintains a reference collection and even assumes responsibility 

for certain aspects of scientific and technical education. It supports 

local organizations which answer directly the queries from individual 

scientists and engineers. 

The abstract journal, the well-known Referativnyi Zhurnal covers the 
literature in the fields of physical, mathematical, chemical, 
biological, geological, geographic and engineering sciences; it 
also surveys exhaustively the state of the art in many individual 
fields of science and technology. As noted in case of other agencies, 
VINITI recognizes the importance of the language barrier in scientific 
communication and provides translation of articles, when needed. 



Only a few' areas, such as clinical medicine, agriculture and archi­

tecture, are covered by other agencies; however, close collaboration 

is maintained to ensure uniformity of the output. 

Subject specialists who are also linguists take care of the abstracts 

in the foreign-language literature. Every attempt.is made to reduce 

the time lag between the appearance of the article and publication 

of the abstract; the goal is to reduce this lag below four months. 

In order to acquaint the potential users with the available services, 

a televised course on the handling of scientific information has been 

prepared. 

These examples illustrate the variety of information centers already 

successfully operating in various parts, of the.world. The "Guidelines" 

represent an idealized state; in actual practice, local conditions, 

such as geographic location.of the country, linguistic problems and 

of course, the availability of financial support affect the manner, in 

which the new center will be organized. 
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The Structured Abstract - An Innovative Tool for 
Information Transfer 

Janina H. Bard 

General Manager, International Irrigation Information Center 

Volcani Center, P.O. Box 49, Bet Dagan, Israel 

Abstract 

The International Irrigation Information Center (IIIC) was 
established in 1975 by the International Development Research Centre 
of Canada in cooperation with the State of Israel, with the objective 
of promoting progress in irrigation, especially in developing 
countries.^ The Center produces a variety of publications, the main 
one being Irricab, Current Annotated Bibliography of Irrigation. 
Publications relevant to irrigationists are identified by searching 
seven major data bases, e.g. AGRICOLA and BIOSIS. All the original 
texts are then acquired and the information of interest to 
irrigationists is extracted and presented in a unique format, which 
may be described as a 'structured abstract'. 

In contrast to the traditional abstract, the Irricab abstract 
has a systematic and pre-set format, with the following advantages for 
the user: 

1) Information of fundamental interest to Irrigationists, such as an 
irrigation system or soil type, is pin-pointed. 

2) The contents and .depth of a particular article can be more accurately 
assessed, by referring to lists of pre-selected terms. These lists 
indicate which aspects of irrigation are specifically dealt with; 
the type of research work carried out, etc. Furthermore, absence, 
as well as presence, of this basic information is consistently t 

indicated. 

3) The format is designed to be scanned quickly, reading time is 
minimized. 

I', 
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T h e t e c h n i c a l a d v a n t a g e s o f t h e n e w s y s t e m a r e : 

1 ) T h e p r e - s e t f o r m a t a l l o w s f o r s c i e n t i f i c p e r s o n n e l w i t h l i t t l e o r 

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

q u i c k l y . 

2 ) A s t h e p r e - s e l e c t e d l i s t s o f t e r m s i n c o r p o r a t e m o s t o f t h e b a s i c 

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

C e n t e r w a s a b l e t o s t a r t o p e r a t i n g w i t h o u t a t h e s a u r u s o r a l i s t 

o f s t a n d a r d i z e d i n d e x t e r m s . 

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

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

a b s t r a c t i n g c o s t s . 

4 ) B y c u t t i n g o u t i n e s s e n t i a l w o r d s , l a n g u a g e u s e i s m i n i m i z e d , t h u s 

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

« 

A l t h o u g h a t p r e s e n t I I I C i s n o t a d a t a b a n k o r a n a n a l y s i s 

c e n t e r , t h e Irrioab s y s t e m l e n d s i t s e l f i d e a l l y t o t h e i n c o r p o r a t i o n 

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

d a t a b a n k a n d u l t i m a t e l y a c e n t e r f o r i n f o r m a t i o n a n a l y s i s , w i t h i n the 

f r a m e w o r k o f t h e p r e s e n t o p e r a t i o n . 



Introduction 

The International Irrigation Information Center (IIIC) was 
established in June 1975 by the International Development Research 
Centre (IDRC) of Canada in cooperation with the State of Israel, the 
latter being represented by the Agricultural Research Organization of 
Israel and the National Council for Scientific and Technological 
Information. 

IIIC is an autonomous and non-profit organization. Its objectives 
conform to those envisaged for AGRIS Level Two, i.e. the provision of 
in-depth information within a particular subject field. 

The outputs of the Center include: 

1. a) Irrinews, a quarterly international newsletter in English, 

b) Irrinotioias - Spanish edition of Irrinews.• 

2. Catalogs listing institutions concerned with irrigation and 
manufacturers of irrigation equipment; book, lists, etc. 

3. Reviews and technical communications. 

4. A quarterly abstract journal, Irrioabt Current Annotated 

Bibliography of Irrigation^ concerned with on-farm water management. 

Of these, only Irrioab is of specific relevance to the present 
article. 



Irricab: Vital Statistics 

Over the 2-year period between 1975 and 1977, 5,300 references 
dealing with on-farm water management were identified from over 1,250 
journals. Monographs, conference proceedings and other non-periodical 
literature increased the total number of relevant references to over 
6,400. The original texts were in 25 languages from 78 countries. 

In July, 1978, a special analysis of Irrioab source journals 
revealed that the number of journals yielding relevant articles had 
risen to about 1,700. 

To locate all this literature, IIIC searches seven major data 
bases: AGRIC0LA, AGRIS, COMPENDEX, INSPEC, NTIS, ISI, BIOSIS. 

The number of source journals yielding relevant material is 
unusually'high, and reflects the multi-disciplinary nature of the 
subject. Agronomists, agricultural and civil engineers, water resource 
specialists, soil chemists and physicists, and members of various 
other professions are all engaged in irrigation. 

Irrioab users are offered a photocopying service, and also a 
special translation service from 22 languages into English. 

Irrioab Format 

The unique Irrioab format, which may be described as a 
structured abstract, is illustrated in Fig. 1. 



0045 Barefoot. A.D. Improvement of water appli­
cation of self-propelled sprinkler irrigation 
system (English). Technical report, 17 p., 1 
figure, 2 photos, 7 tables, 10 ref. 
The Office of Water Resources Research, 
Washington. DC, 1975 (Oklahoma State 
University, Oklahoma, USA) 

IS center pivot sprinklers 
SC sand; clay loam 
GL USA (Oklahoma) 
CP groundnut 
CV soil water; cvapotranspiration; plant 

yield 
DT 1974 
EV field plots 

A self-propelled sprinkler irrigation system 
was evaluated regarding depth, rate and 
uniformity of application. Effect of wind 
speed on uniformity and on evaporation 
losses was determined. (R .K . ) 

KW nozzle size; nozzle spacing; sprinkler 
application uniformity; trafficability: 
wind speed 

Figure 1 : Sample Item Illustrating the format of a structured 
abstract. 

Entries in Ivricdb are made up xas follows: 

Bibliographic details are listed at the beginning of each 
item. This is followed by the 'scope', which describes the four 
fundamental features of any literature dealing with irrigation, 
i 

namely: the irrigation system (IS); the soil type (SC); location 
of the study (GL); and the crop involved (CP). 'Scope' is followed 
by 'coverage' (CV), indicating which aspects of irrigation are 
specifically dealt with. The following standard terms are used to 
indicate coverage: 
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water quality; water quantity; soil chemistry; soil 
water; soil physics; evapotranspiration; climatic 
effects; timing, calendar-based; timing, climate-indicated; 
timing by soil moisture; timing by plant factors; irrigation 
frequency; plant growth; plant composition; plant yield; 
ins trumentat ion. 

Next, the 'data period' (DT) indicates the years during which 
the experimental work was carried out or the data were collected. 
This is followed by the 'evaluation* (EV), which describes the 
publication from two points of view: 1) the type of research work 
carried out, and 2) the manner in which the information is presented 
in print. The following standard terms are used for evaluation: 

field; field plots; field installation; laboratory; 
controlled environment; statistical analysis; mathematical 
model; theoretical; popular account; economic facts; 
review. 

Following this is the 'annotation1, a short indicative abstract 
describing the contents of the publication and the purpose of 
the work. Results and conclusions are not given, unless they are 
brief enough to be reproduced in full. 

The 'keywords' (KW) following the annotation are extra terms 
considered useful for computer retrieval purposes. 

So what is new? 

The first question which comes to mind is: How does this 
new system differ from the traditional abstract? 

The answer is that,in contrast to the traditional abstract, 
the Irrioab structured abstract has a systematic and pre-set 
format. This allows standardization of contents, with the following 
advantages for the user: 



1> I n f o r m a t i o n o f f u n d a m e n t a l i n t e r e s t t o i r r i g a t i d n i s t s , s u c h as 

' a n i r t i g a t i o n s y s t e m o r s o i l t y p e , i s p i n - p o i n t e d . v 

2 ) T h e c o n t e n t s a n d d e p t h o f a p a r t i c u l a r a r t i c l e c a n b e m o r e 
— r — — • \ . T T ~ ~ T ~ ~ ! ~ ~ 

a c c u r a t e l y a s s e s s e d , b y r e f e r r i n g t o t h e ' c o v e r a g e ' a n d ^ r 

' e v a l u a t i o n ' . T h i s i s o f c o n s i d e r a b l e v a l u e i n d e c i d i n g w h e t h e r 

a s p e c i f i c p u b l i c a t i o n i s w o r t h b u y i n g ^ ' p h o t o c p p ^ k t i g o r * ' 

t r a n s l a t i n g . • • : •' 

3 ) A b s e n c e , a s w e l l a s p r e s e n c e , o f b a s i c i n f o r m a t i o n i s c o n s i s t e n t l y 

i n d i c a t e d , p r o v i d i n g t h e r e a d e r w i t h a f u r t h e r a i d t o a s s e s s i n g 
1 •' t h e c o n t e n t s o f ' a * ' p u b l i c a t i o n ( F i g . 2 ) ' . 

0174 . Kushrtircnko,;. :M.D.; Kurchatovii CP. : . 
Zlmlavskaya, M.N. | Physiological response 
of apple varieties to irrigation! (Rmsian) 
Sadonxlstvo, Vinosradartfto i Vimxielir 
'StotdarB, :.Deceinbef- , 1 9 7 4 ; - i 1 2 V r . £ l O . ' 2 

figures, 3 tables (Institute of jPJpirti Physio-, 
logy and Biochemistry, Academy of 
Sciences. Moldavian SSR) 

. IS - .. > . 

. • ? S C r » . . j - - , \ . u r - ' •. , • ..''r. \ r 
GL L'SSR (Moldavian SSR) 
CP apple-
CV water quantity; soil water; timing by 

.. plant factors; timing by soij moisture;. 
' irrigation frequency; plant yield; 

plant behavior • 
in' 1972 1973 
LA' laboratory; field plots 

The water deficit of irrigated and unirri-
cated apple varieties (Banan Zimnyi, Wagner 
Price. RieharJ Delicious, Renet Simircnko 

' imd' Jonathan) was determined by'tneasuring' 
the elcctrieal resistivity of their.Ic<af tissues. 
The irrigation schedule'was the same for all 

..varieties ami.was based on soil moisture 
deficit and on leaf water deficits at different 
growth stages. PJant response was-eonelated 
with electrical resistance of leaf tissue. 

, . • • • « c ( R J c . ) 

k\V water activity in leaves; electrical 
resistivity of leaf tissue! i iv.S' 

"i J' 

• I S -

F i g u r e 2 : A n a n n o t a t i o n w i t h d a s h e s i n d i c a t i n g t h a t t h e i r r i g a t i o n 

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



I f o u r s y s t e m o f i n d i c a t i n g a b s e n c e a n d p r e s e n c e o f i n f o r m a t i o n 

s u c c e e d s i n d r a w i n g t h e , a t t e n t i o n o f i r r i g a t i o n i s t s a n d e d i t o r s 

t o g a p s i n i m p o r t a n t i n f o r m a t i o n , t h e n a p o s s i b l e s i d e b e n e f i t o f 

t h e Irrioab s y s t e m m a y b e t h e e v e n t u a l u p g r a d i n g o f t h e q u a l i t y o f 

p r i m a r y l i t e r a t u r e . 

4 ) T h e Irrioab f o r m a t i s d e s i g n e d t o b e s c a n n e d q u i c k l y ; r e a d i n g t i m e 

i s m i n i m i z e d . 

T h e t e c h n i c a l b e n e f i t s t o I I I C o f t h e n e w s y s t e m a r e a s f o l l o w s : 

1 ) T h e p r e - s e t f o r m a t a l l o w s f o r s c i e n t i f i c p e r s o n n e l w i t h l i t t l e o r 

no p r e v i o u s e x p e r i e n c e ' i n a b s t r a c t i n g t o b e t r a i n e d r e l a t i v e l y 

q u i c k l y . 

2 ) A s t h e ' s c o p e ' , ' c o v e r a g e ' a n d ' e v a l u a t i o n ' s e c t i o n s i n c o r p o r a t e m o s t 

o f t h e b a s i c a s p e c t s o f i r r i g a t i o n l i k e l y t o b e r e q u i r e d f o r r e t r i e v a l , 

o u r C e n t e r w a s a b l e t o s t a r t o p e r a t i n g w i t h o u t a t h e s a u r u s o r a l i s t 

o f s t a n d a r d i z e d i n d e x t e r m s . 

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

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

c o s t s . 

4 ) B y c u t t i n g o u t i n e s s e n t i a l w o r d s , l a n g u a g e u s e i s m i n i m i z e d , t h u s 

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

I n f o r m a t i o n E x t r a c t i o n vs I n f o r m a t i o n A n a l y s i s 

W h i l e e n g a g e d i n l o c a t i n g a n d e x t r a c t i n g i n f o r m a t i o n , I I I C m a k e s n o 

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

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

C e n t e r ' s a c t i v i t i e s . P o t e n t i a l l y , h o w e v e r , t h e Irrioab s y s t e m c a n b e 

s e e n a s t h e t i p o f a n i c e b e r g , w i t h i n f o r m a t i o n a n a l y s i s a t t h e b a s e 

( F i g . 3 ) . 



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

I n f o r m a t i o n a n a l y s i s 
C r i t i c a l e v a l u a t i o n , 
i n t e r p r e t a t i o n , 
c o r r e l a t i o n e t c . 
e x t r a c t e d 
i n f o r m a t i o n . 

D a t a B a n k 
E x t e n s i o n t o i n c l u d e 
s y s t e m a t i c e x t r a c t i o n o f 
n u m e r i c a l d a t a r e q u i r e d f o r 
t h e u l t i m a t e s t a g e o f . 
i n f o r m a t i o n a n a l y s i s . 

F i g . 3 ; S c h e m a t i c r e p r e s e n t a t i o n s h o w i n g : p o s s i b l e d e v e l o p m e n t o f 

I I I C i n t o a n I n f o r m a t i o n A n a l y s i s C e n t e r . 

E v o l u t i o n 

I t i s l o g i c a l t o m a x i m i z e t h e b e n e f i t s f r o m a n e x i s t i n g p r o j e c t . 

I n s t e a d o f s t a r t i n g a d a t a b a n k a n e w , a n d r e p e a t i n g t h e b a s i c o p e r a t i n g 

c o s t s , a s p e c i a l i z e d a b s t r a c t i n g s e r v i c e l i k e I I I C c a n r e a d i l y b e 

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

E x p a n s i o n o f t h e e x i s t i n g s e r v i c e w o u l d , o f c o u r s e , r e q u i r e 

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

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

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

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

d a t a b a n k i s t o b e o f p r a c t i c a l v a l u e . 

A r e t h e s e e x t r a c o s t s w a r r a n t e d ? Who w i l l b e n e f i t f r o m t h e 

a d d i t i o n o f a q u a n t i t a t i v e d i m e n s i o n ? R e g u l a r u s e r s o f Irrioab 

w o u l d c e r t a i n l y b e n e f i t , t h r o u g h b e i n g a b l e t o i d e n t i f y a n d l o c a t e 

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

c o m p a r a t i v e d a t a . 

H o w e v e r , t o m a k e e c o n o m i c s e n s e a n d f o r r e a l b e n e f i t s t o a c c r u e , 

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

s y s t e m a t i c a l l y a n a l y z e d a n d e v a l u a t e d b y a s u b j e c t s p e c i a l i s t . In 

o t h e r w o r d s , t o b e c o s t - e f f e c t i v e , a d a t a b a n k n e e d s t o p r o g r e s s t o 

t h e s t a t u s - o f a n i n f o r m a t i o n a n a l y s i s c e n t e r . 

C o n c l u s i o n 

T h e s t r u c t u r e d a b s t r a c t s y s t e m h a s now b e e n u s e d b y IIIC f o r 2 

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

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

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

e n g i n e e r s a n d a g r i c u l t u r a l i s t s , b u t a l s o t o i r r i g a t i o n i s t s c o n c e r n e d 

w i t h l e g a l , I n s t i t u t i o n a l a n d s o c i a l a s p e c t s o f t h e s u b j e c t . T h u s , 

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

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

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

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

e x t e n d i n g i t s a c t i v i t i e s t o i n c l u d e n u m e r i c a l d a t a a n d e v e n t u a l l y 

i n f o r m a t i o n a n a l y s i s . 
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IRRIGATED CROPS 

0084 Al-Nakshabandi, G.A.; Ismail, H.N. The 
transpiration of Mexipak wheat (Tritkum 
aestivhim L.) in Central Iraq (English) 
Journal of Agricultural Science, Cambridge, 

1975, 84(2), 231-237, 5 tables, 3 figures, 10 
ref. (College of Agriculture, Abu-Ghraib, 
Iraq) 

IS 
SC 
GL 
CP 
CV 

Iraq 
wheat 
water quantity; soil water; evapo-
transpiration; timing by soil mois­
ture; plant growth; plant yield 
1969; 1971-1973 
field installation; tabular evaluation 

Evapotranspiration of Mexipak wheat was 
determined by means of lysimeters and soil 
moisture determinations. Values obti 
by the different methodsjuwa llWiily re-, 
lated. Waterj je uffltluncy 
ducUuil waTcalculatad. "~V I \ fc.M.' 

DT 
EV 

0085 

0086 Andreev, N.G.; Mikheev, V.A. (The effect of 
irrigation and mineral fertilizers on pasture 
crops) (Russian) 
Doklady-Vsesoyuznaya Akademtya Sel'tko-

khozyaittvtnnykh Nauk, September 1974; 
9: 9-10,1 table 

IS portable sprinklers 
SC chernozem 
GL USSR 
CP feed cereals; clover; lucerne; pastures 

and feed crops 
CV water quantity; soil chemistry; plant 

yield 
DT 1970-1972 
EV field; tabular evaluation; economic 

facts 

Pastures and feed cropswere grown using 
nine i iiiiililmiliniir""ffr \WV and three 

water. 120 kg/ha N and 90 
the yield 44%. Double 

N and K increased the yield 
unt of/P (30, SO and 90 
effect on yields. (R.L.) 

phosphorus; 

Alfaro, LRĵ JWfflrrrR.E.; Keller, J.; 
Hanson, t f lT; Anderson, J.L.; Ash croft, 
G.L.; Richardson, E.A. Preventive freeze 
protection by preseason sprinkling to delay 
bud development (English) 
Transactions of the ASAE, 1974, 17(6), 
1025-1028. 5 figures, 1 table, 8 ref. (Utah 
State University, Logan, Utah, USA) 

IS- portable sprinklers; climate control 
SC -
GL USA (Utah) 
CP apples; cherries 
CV climate-indicated timing; plant 

growth 
DT 1973 
EV field plots; tabular evaluation 

Evaporative cooling delayed development of 
apple and cherry bud growth by 17 and IS 
days, respectively, thereby decreasing the 
probability of freeze damage. (A.M.) 

KW frost protection; water application 
rate; evaporative cooling; air tempe­
rature; bud temperature 

Anon. How much wateij How 
(English) 
Irrigation Age, 1975,99(4), 34,47 

yteUT 

IS 

SC 
GL 
CP 
CV 

DT 
EV 

portable sprinklers; gravity; farm ir­
rigation management 
sand; sandy loam; ailty loam 
USA (Nebraska) 
maize 
water quantity; timing by soil mois­
ture; plant yield 
1973 
field; popular account 

Based on Held data, the relation between 
corn yield and total water applied (both 
irrigation and rainfall) was evaluated. Dif­
ferent irrigation systems and com irrigation 
practices are discussed. (M.S.) 

KW water requirement; supplementary 
irrigation; water economics; root 
zone; leaching. 

0088 Anon. A doeer look at trickle irrigation 
(English) 
American Vegetable Grower, June 1975,44, 

Abbreviations: IS Irrigation system CP Crop EV Evaluation 
SC Soil classification CV Coverage KW Keywords 
GL Geographical location DT Data period 
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ACTION PLAN 
INTRODUCTION 
BSBStiBBSSSe 

Background for the development of Information Analysis (iA)Activities 

1 . The first meeting of the UNISIST working group emphasized the 

need for better understanding of the nature and scope of 

IA activities* 

2<> The present meeting confirmed this priority need. All members 

emphasized that the functions of the IA, though initially 

important to development, is still today not clearly defined, 

even by those who perform it. 
3 . Where exceptionally, IA is identified, it i 6 not thought as 

serving all sectors of socio-economic development. This is 
due to the fact that most IA services described in the 
literature are in the USA and serve the needs of researchers 
in advanced scientific fields. 

k. The value of the COSATI 1967.definition is confirmed. Two 

precisions are added (see paras 3 and 6 ) . 

5 . IA activities of major interest to development have to include 
and emphasize evaluation and compression activities (also 
called consolidated activities) that lead to the finish 
product with added value such as handbooks, manuals, state 

of the art reports, critical reviews etc. 

6. Users of Information Consolidation (IC) are basically the 
repackagers and distribution services -

to the public 
to the entrepreneurs 
to the policy makers 
to the scientists 
to the educator and students 



Example of such repackagers -distributors are the media 

for the public and the extension services for the entrepreneurs 

Hole of ICA development 

(Why is it urgently needed) 

7* With repackaging, another asset for the introduction of 

innovations is information consolidation. Research results 

and retrieval facilities are not limiting factors in most 

developing countries and certainly not in developed countries. 

8. Information Consolidation saves more than 8o$ of the time 

which highly educated people spend searching for informationo 

This is specially true today in the framework of Information 

explosion,, 

9* Information Consolidation replaces a large expensive collection 

of primary literature. 

Situation of Information Consolidation in the world today 

10. Most users need IC but often or not is not aware of the solution 

provided by the existing consolidated product which is today 

available. 

11. Institutions in charge of IC have often the potential of providing 

the required consolidated products that -

- is either or not formalized 

- either do not have the necessary financial support 

What can be done to improve the situation 

12. The overall objective is to organize IC in priority pilot sectors, 

both either regional or international level in order to ensure that 

national customers or global IC ..0 are well adjusted. 

B. PLAN OF ACTION - 1979 - 1982 

1$. Surveys in collaboration with the best international focal points 

which are the priority needs in IC (particularly in the field of 

agriculture, industry and health) and which are the financial 

implications* 



Surrey in collaboration with the same national focal points 

existing in ICI activities. 

... decisions makers to the socio-economic development through 

of a brochure based on results of the two surveys 

(see paras 13 and 1*0 and other means. 

Promote the creation or the strengthening of regional or 

international IC services considered important for socio-economic 

development by launching a pilot project as a response to 

express priority needs (see para 13)* The pilot project will 

involve a feasibility study to determine the locations of the 

IC services and their scope. It will also involve an operational 

phase and be subject to frequent evaluation. 

Undertake a study in collaboration with relevant abstracts 

organizations to determine and easy-to-use way to identify the 

most advanced consolidated information products for definite 

categories of users. 



Informntion centers followed different paths of development in various 

countries, depending on the prevailing economical factors. In the 

Socialist countries, for example, their establishment was often 

initiated by a mission-oriented ministry or similar government agency. 

A good example is the "Soyuzsel'khostekhnika" which coordinates the 

scientific and technical information transfer in the field of agricultu­

ral, sylvicultural industry, forestry and food technology in the 

Socialist countries. 

The GSSD (State Service for Standard Information Data) of the Soviet 

Union is involved in the exact determination of the standard reference 

data for the working scientist and engineer. Among the centers involved' 

in this type of activity, the following ...may be- mentioned: Scientific 

Information Center on Molecular spectroscopy; Data Center for the 

Thermophysical Properties of Engineering Katcrialn,"at Moderate 

Temperatures. 

Other centers of the Socialist countries include the Main Information 

Center of the Nuclear Program of Czechoslovakia and the Information '*. 

Center on Heavy Industry in. the same country. Both represent a mission-

oriented approach that cuts across disciplinary lines: the first 

center serves the information needs of all institutions and organizations 

involved in nuclear technology while the second center specializes 

in problems relating to the cable-manufacturing and utilizing industry, 

covering also pertinent areas of "electrical engineering, electrical 

machine construction metallurgy and chemistry. 

The Information Center of the Institute for Fine Mechanics in Warsaw 



specializes in the study of protective coatings, metallography, heat 

treatment and welding as they refer to the scope of the Institute. 

The Central Technical Library and Documentation Center (OMKDK) of 

Budapest exhibits a similar synoptic character: it represents a good 

example how to combine the functions of a technical library and of 

an information center to serve a technically complex but linguistically 

unified clientele. It is the most important technical information 

gathering and sitributing agency in Hungary; in addition to the conven­

tional technical literature it examines marketing problems and novel 

technical approaches of potential interest lor the national economy 

of the country. 

OMKDK created a coordinated network in cooperation with similar but 

much smaller agencies of various technical ministries to eliminate 

unnecessary duplication in the procurement of foreign journals and to 

assure the efficient monitoring of the literature. It subscribes to 

about 5000 journals and serves about 1200 registered users. Supplementing 

the conventional library circulation service, it issues critically 

evaluated reviews and state-of-the art reports; the purpose of this 

activity is to make sure that recent developments outside of the 

country will not escape the attention of leading engineers and mana­

gers at the industrial plants. 

The work is carried out by about kOO full-time employees and by 

about 2500 external part-time experts who serve as reviewers, editors 

and translators. The central registry of translations, including 

also that of work in progress, helps to eliminate the costly duplica­

tion of translations. 



OMKDK serves as the coordinator for the information centers maintained 

by the other ministries which supplement the purely technical material 

within its.purview: the Ministry of Finance provides the financial 

information while; the Central Statistical Office handles the statistical 

subsystem; the specialized libraries are supervised by the Ministry 

of Culture. The output from these organizations is of interest to 

engineers and managers and it is important that they be serviced in a 

coordinated•manner. 

At the same time, OMKDK acts as the primary coordinating organ for 
i 

international cooperation, checking the country's input into major 

international systems, such as AGRIS of the Food and Agricultural 

Organization, and INIS of the International Atomic Energy Agency. 

It is also the main agency in collaborating with the International 

Center for Scientific and Technical Information of the Council for 

Economic Mutual Assistance in Moscow. 

• 

This development of a special information center suits well the local 

conditions: the country is farther ahead of the emerging" nations 

but lags behind the major the major technologically advanced countries 

in the East and West. The approach takes advantage of techniques 

developed elsewhere and concentrates on areas of potential economic 

interest for the whole country. 

An interesting example of an information analysis center in a developing 

country is presented by the Rubber Research Institute of Malaysia. 

Rubber is a very important product of the country from the viewpoint 

of its economy. The importance of research has been recognized at an 

early age and the Institute has been established more than fifty years 

ago, in 1926. To-day, the Institute functions as the largest unit 



of the Malaysian Rubber Research and Development Board, a government 

agency with jurisdiction of the research and development activities of 

the country*s natural rubber industry. 

0 

The 18 divisions and sections of the RRIM cover every aspect of the 

industry's research and development activities. A continuous interaction 

and communication is maintained between the basic scientists, 

engineers, plantation officers, processors, remillers, manufacturers 

and traders. 

The library and information services department acts in many respects 

as an information center.. It is in close cooperation with the research . 

community that it serves. This activity is especially important in a 

developing country where access to literature is more limited. 

• 

Of special importance i& the organization of translation services. 

In addition to maintaining an indexed collection of translation of 

pertinent articles from a variety of languages, the department encour­

ages the staff to learn relevant languages, to enable them to pursue 

graduate studies out-side of the English-speaking countries. The 

presence of linguistically-endowed specialists enables the staff mem­

bers to learn about important developments published in Dutch, 

Chinese, Japanese, German, Russian or Italian and facilitates 

the study of these languages. 

In view of the importance of the patent literature in this field, 

a patent alerting service has been initiated in 197^. 



The library makes every effort to be aware of the field of activity of 

individual researchers and circulates the material to interested, 

parties by developing their profile for a SDI (selective dissemination 

of information) system. This service is extended to management personnel 

Many requests are received and handled from interested parties outside 

of the Institute, even from overseas. The latest automated techniques 

are used for storing and retrieving the needed material. The Institute 

and its information service represents a valuable assets for researchers 

and users of natural rubber throughout the world. 

The All-Union Institute for.Scientific and.Technical Information 

(VINITI) is probably the largest information-handling organization 

in the world. Like its French counterpart, the Bulletin Signaletique, 

its primary function is to bring the world-wide technical literature 
i 

under bibliographic control, . primarily by publishing abstracts 

journals covering most of the scientific disciplines; however, it 

performs many analytical functions, such as those discussed previously. 

It maintains a reference collection and even assumes responsibility 

for certain aspect6 of scientific and technical education. It supports 

local organizations which answer directly the queries from individual 

scientists and engineers. 

The abstract journal, the well-known Referativnyi Zhurnal covers the 

literature in the fields of physical, mathematical, chemical, 

biological, geological, geographic and engineering sciences; it 

also surveys exhaustively the state of the art in many individual 

fields of science and technology. As noted in case of other agencies, 

VINITI recognizes the importance of the language barrier in scientific 

communication and provides translation of articles, when needed. 



3 
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Only a few areas, such as clinical medicine, agriculture and archi­

tecture, are covered by other agencies; however, close collaboration 

is maintained to ensure uniformity of the output. 

Subject specialists who are also linguists take care of the abstracts 

in the foreign-language literature. Every attempt-is made to reduce 

the time lag between the appearance of the article and publication 

of the abstract; the goal is to reduce this lag below four months* 

In order to acquaint the potential users with the available services, 

a televised course on the handling of scientific information has been 

prepared. 

These examples illustrate the variety of information centers already 

successfully operating in various parts of the world. The "Guidelines" 

represent an idealized state; in actual practice, local conditions, 

such a 6 geographic location.of the country, linguistic problems and 

of course, the availability of financial support affect the manner in 

which the new center will be organized. 
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information centers followed different paths of development in various 

Countries, depending on the prevailing economical factors. In the 

Socialist countries, for example, their establishment was often 

initiated by a mi.ssion-orie.nted ministry or similar government agency. 

A good example is the "Soyuzsel'khostekhnika" which coordinates the 

scientific and technical information transfer in the field of agricultu­

ral, sylvicultural industry, forestry end food technology in the 

Socialist countries. 

The GSSD (State Service for Standard Information Data) of the Soviet 

Union is involved in the exact determination of the standard reference 

data for the working scientist and engineer.. - Among the centers involved 

in this type of activity, the following may be mentioned: Scientific 

Information Center on Molecular spectroscopy; Data Center for the 

Thermophysical Properties of Engineering Materials at Moderate 

Temperatures. 

Other centers of the Socialist countries include the Main Information 

Center of the Nuclear Program of Czechoslovakia and the Information 

Center on Heavy Industry in the same country. Both represent a mission-

oriented approach that cuts across disciplinary lines: the first 

center serves the information needs of all institutions and organizations 

involved in nuclear technology while the second center specializes 

in problems relating to the cable-manufacturing and utilizing industry, 

covering also pertinent areas of electrical engineering, electrical 

machine construction metallurgy and chemistry. 

The Information Center of the Institute for Fine Mechanics in Warsaw 

http://mi.ssion-orie.nted


specializes in the study of protective coatings, metallography, heat 

treatment and welding as they refer to the scope of the Institute. 

The Central Technical Library and Documentation Center (OMKDK) of 

Budapest exhibits a similar synoptic character: it represents a good 

example how to combine the functions of a technical library and of 

an information center to serve a technically complex but linguistically 

unified clientele. It is the most important technical information 

gathering and sitributing agency in Hungary; in addition to the conven­

tional technical literature it examines marketing problems and novel 
i 
i 

technical approaches of potential interest for the national economy 
i 

..•of the country..- • _ • , • 

OMKDK created a coordinated network in cooperation with similar but 

much smaller agencies of various technical ministries to eliminate 

unnecessary duplication in the procurement of foreign journals and to 

assure the efficient monitoring of the literature. It subscribes to 

about 5 0 0 0 journals and serves about 1 2 0 0 registered users. Supplementing 

the conventional library circulation service, it issues critically 

evaluated reviews and state-of-the art reports; the purpose of this 

activity is to make sure that recent developments outside of the 

country will not escape the attention of leading engineers and mana­

gers at the industrial plants. 

The work is carried out by about kOO full-time employees and by 

about 2 5 0 0 external part-time experts who serve as reviewers, editors 

and translators. The central registry of translations, including 

also that of work in progress, helps to eliminate the costly duplica­

tion of translations. 



OMKDK serves as the coordinator for the information centers maintained 

by the other ministries which supplement the purely technical material 

within its.purview: the Ministry of Finance provides the financial 

information while; the Central Statistical Office handles the statistical 

subsystem; the specialized libraries are supervised by the Ministry 

of Culture. The output from these organizations is of interest to 

engineers and managers and it is important that they be serviced in a 

coordinated-manner. 

At the same time, OMKDK acts as the primary coordinating organ for 

international cooperation, checking the country's input into major 

international systems, such as AGRIS of the Food and Agricultural 

Organization, and INIS of the International Atomic Energy Agency. 

It is also the main agency in collaborating with the International 

Center for Scientific and Technical Information of the Council for 

Economic Mutual Assistance in M o s c o w . 

This development of a special information center suits well the local 

conditions: the country is farther ahead of the emerging nations 

but lags behind the major the major technologically advanced countries 

in the East and West. The approach takes advantage of techniques 

developed elsewhere and concentrates on areas of potential economic 

interest for the whole country. 

An interesting example of an information analysis center in a developing 

country is presented by the Rubber Research Institute of Malaysia. 

Rubber is a very important product of the country from the viewpoint 

of its economy. The importance of research has been recognized at an 

early age and the Institute has been established more than fifty years 

ago, in 1926. To-day, the Institute functions as the largest unit 



of the Malaysian Rubber Research and Development Board, a government 

agency with jurisdiction of the research and development activities of 

the country's natural rubber industry. 

The 18 divisions and sections of the RRIM cover every aspect of the 

industry's research and development activities. A continuous interaction 

and communication is maintained between the basic scientists, 
1 

engineers, plantation officers, processors, remillers, manufacturers 

and traders. 

The library and information services department acts in many respects 

as an information.center. It is in close cooperation with-the research..-

community that it serves. This activity is especially important in a 

developing country where access to literature i s more limited. 

Of special importance is the organization of translation services. 

In addition to maintaining an indexed collection of translation of 

pertinent articles from a variety of languages, the department encour­

ages the staff to learn relevant languages, to enable them to pursue 

graduate studies out-side of the English-speaking countries. The 

presence of linguistically-endowed specialists enables the staff mem­

bers to learn about important developments published in Dutch, 

Chinese, Japanese, German, Russian or Italian and facilitates 

the study of these languages. 

In V i e w of the importance of the patent literature in this field, 

a patent alerting service has been initiated in 197 1*. 



The library makes every effort to be aware of the field of activity of 

individual researchers and circulates the material to interested 

parties by developing their profile for a.SDI (selective dissemination 

of information) system. This service is extended to management personnel 

Many requests are received and handled from interested parties outside 

of the Institute, even from overseas. The latest automated techniques 

are used for storing and retrieving the needed material. The Institute 

and its information service represents a valuable assets for researchers 

arid users of natural rubber throughout the world. 

The All-Union Institute for Scientific and Technical Information . 

(VINITI) is probably the largest information-handling organization 

in the world. Like its French counterpart, the Bulletin Signaletique, 

its primdry function is to bring the world-wide technical literature 

under, bibliographic control, primarily by publishing abstracts 

journals covering most of the scientific disciplines; however, it 

performs many analytical functions, such as those discussed previously. 

It maintains a reference collection and even assumes responsibility 

for certain aspects of scientific and technical education. It supports 

local organizations which answer directly the queries from individual 

scientists and engineers. 

The abstract journal, %he well-known Referativnyi Zhurnal covers the 

literature in the fields of physical, mathematical, chemical, 

biological, geological, geographic and engineering sciences; it 

also surveys exhaustively the state of the art in many individual 
i 

fields of science and technology. As noted in case of other agencies, 

V-INITI recognizes the importance of the language barrier in scientific 

cjommunication and provides translation of articles, when needed. 



Only n few areas, such as clinical medicine, agriculture and archi­

tecture, are covered by other agencies; however, close collaboration 

is maintained to ensure uniformity of the output. 

Subject specialists who are also linguists take care of the abstracts 

in the foreign-language literature. Every attempt.is made to reduce 

the time lag between the appearance of the article and publication 

of the abstract; the goal is to reduce this lag below four months. 

In order to acquaint the potential users with the available services, 

a televised course on the handling of scientific information has been 

prepared. 

These examples illustrate the variety of information centers already 

successfully operating in various parts of the world. The "Guidelines" 

represent an idealized state; in actual practice, local conditions, 

such as geographic, location of the country, linguistic problems and 

of course, the availability of financial support affect the manner in 

which the new center will be organized. 



Conclusions & Recommendations 
DRAFT 

1 . The Group observed that axrarikEKxsf there were in existence 4 number 
of so called. Information Analysis Centers (IACs) which do not rtsalffl 
perform^ the funotions specified in the definition of such Centers 
contained in the UNISIST Feasibility Study and in the COSATI document. 
The evaluationjPunctions' was perform in varying Series tffWgnftjr-
in some of these centers. Further-more the word IAC implied the 
existenon of an institution which was not necessarily the . ̂ H^.. 
as informationa analysis activities could well be performed^by 
individuals drawing upon information resources of the research insti­
tutions to which they were attached. The Group recommended that 
the term ̂ nformationalnalysis Centra?" be replaced by ̂Information 

^Sgtl^Bs^dtivities* which would define better the subject inra**-/^ 
discussion^ -ifm-Cal ^.^^OT—3^ ^^T&S&S 

* & 
2. JJJhe* distinction couldcdrawn between information analysis functions 

carried out /fy to service research institutions and those performed 
for supporting economio social develor/such as extension services 
for agriculturet^ealth and- industry^ Information Analysis Activities 
for research were well developed and jwre set up tith no great 
difficulty as the need arose, due to the fact that there woro mmrtly 
l<eOfltftfi in dovolopod oountrioo, *|he Group felt' that priority should 
be given to the consideration of the need for establishing such 
activities in the areas most important to social and economic development 

3. The Group was of the opinion that a solid basis for the promotion 
of 4jtk Information Analysis Activities in this category could be 

/Co / 
established through £ series of actioiywhieh arc detailed in the 
Action Plan \titnnftV"*3 tft i*e Report. The Group suggests that UNESCO 
and other international organisations take the necessary steps and 
provide the financial respurces for the implementation of this action 
Plan for a HBEXS 4 year period commencing from 1979* 
Information AnalysicCHnits should be closely linked to the national 
focal points thus ensuring the coordination of its- information 
activities with those carried out at national level. 

At the same time, the ̂ i t should/be located within major 
scientificTinsfi^utions and should responi^ identify? needs of the 
country or region expressed through thisr scientific community. 


