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INZOSTRIAL AND TECENCLOGICAL ITFCEMATICN
I.THE SPECIFIC FZATURES CF INDUSTRIAL AND TECENCLCGICAL INFORMLLTICH

1. In‘ormation for incustrial and technolsgZical develocment serves the

needs of a variety of end users. These encompass R and D persomnel, technologistis,
pauagers of incustrial plants engineers, econauists, planners, investors,
financiers, entrepreneurs, as well as market analysts, sales perscnnel,

Government and decisicn makers. The tye of information they need is also

of considerable diversity. % includes socio-econcmic data and statistics,
infornation on current pla s and projects for the public and private sectors,
financial data, informatici on technologies, equipmeni, management practices,
paients, on-going industrial-technclogical reseaxch 2rnd technology contracis

and legislation. Such information which has to be recent and continously up-
dated has to te obtained from a large number of sources incide the country,

at the regional ard global level. It is trensmitted to the end users in

nany forms ranging from oral communication to computer printouts. It includes

the provision of on-site expertise, advice at a distance as well as csupply of
documentary inform~tion. Consequently an indusirial and technological information

system needs to have three main features:-

(a) 2 multidisciplinary sutlook, combining technical and socio-

econoaic interests so as to meet the variety of needs of its clients;

(b) an ability to find its way orovnd the world of relevant knowledge,
some of it proprietary, together with mastery of documentation, analysis znd
retrieval techniques, that would permit it to find answers o its clients?
questions, from any socurce along the streams of flow of information and package

them in the form that directly meets their needs;

(c) a capacily to inspire confidence at whatever target level of end
users through the atility to provide the right information in thz right form
at the right time.

2. It is importan® to constrast these features with the work of the

information scientist and technologist who carries out a conventioral information
function which is mostly coucerned with the down-flow of inforwation from its
original source where knowledge is stored, towards its destination where
knowledge iz in demand. The industrial and technological information system
worksin the reverse direction, upstrear flows of information from needs
relating to the specific purpose of optimizing industrial and technological

development and cperations to points along the information flow sr stores »f




ncwledize vet untacrved, where such reeds can most likely be xet.

3. A discussion of indus*rial and technological infcrmation needs i2

Af-ica znd now test to agpprozch them at the intermational, recicnal anc
national levels, will therefcre be marked bty the characieristics of tre
indus+rizl and techmnological information sysitem. It will refer to a very
limited extent to the availability of documentation systems,which

will be useful where they are in operation, but will not be of much immediztle
and direct service to industry where industrial and technological information
is largely proprietory and only accessible at a cost, conirary to the world

of science, education and culture where knowledge is literature-based and free.

4. Tre industrial information officer, at the core of this system, provides
an irreplaceable interface between end users of industrial and technological
information with advisory or decision-making responsibilities, particularly
in pre-investment technology selection, as well as managerial, engineering

or Geércantile responsibilities in ongoing indus*rial operations.

S. The ocbjective viewpoint is that no country with a zeasure of
industrial develomment ambitiomns, relating to cottage, small, medium and heavy-
scale industry in any quantitative combination should do without ar industrial
and technological information structure. Such structures be exist in a2lmest
every country in Africa, either as a fully-fledged servicing cextre or in an
embryonic state within a broader structure ! . Various training programmes
for industrial information officers have been organized by UNIDQ, particularly
an anmual eleven-week course at the All-Union Institute of Scientific and
Technical Information (VINITI), Moscow. Diverse other courses are offered on
an ad hoc basis in countries with particular experiences aad success

in the industrial information function.

II. INDOSTRIAL AND TECHNOLOGICSI, INFORMATION SOURCES

€. As regards the upstream sources of intormation, several organizations in
tke Urited Nations system are involved in channelling information of relevance
towards a particular target group of socio-economic activity. They do this

With a measure of co—ordina*ion between them but with differing emphasis

1/ UNIDO is compiling a directory of information systems and services in
developing countries. Information so far collected in this regard is available.




tlaced cn weys and means <2 reach ernd users. Trhe Unizled

Naticns Zducational, Scientific and Cultural Crganizaticn (UNISIST)

ras made progress towards develcping a world-wide unified zzvernzential
arproack 4o information policy-making as well as the funciicns of the librazrizn,
the arcaiTist and the data bank overzicr or distant interrszaicr on the trofessional
level, Througn apvropriately equipped recipient focal points, the develcping
countries nave a closer access 1o World-wicde sources of ini>rmation in a
specific area. Plans for the develomrent of a world-wide system £ the
exchange of scientific and technological information that emerged from the
United Nations Conference on Science and Technology for Developzent (UNCSTD),
7ienna 21-30 August 1979, fcresee the accelerated progress of tele-informatics
tc bridee the information gap to give access to data banks ancd other sources

of information on an instant world-wide answer-to-question basis. The World
Bank is a valuable source of economic and financial information on a werld-
wide scale. 3ibliographic data banks giving access to literature have been
developed, such as INIS to cover non-resiricted literature on at-mic energy;
AGRIS to cover world-wide publications on agriculture; DEVSIS on a regional
basis, including DEVSIS-AFRICA, for papers on development policy-making.

The referrzl system of the United Nations Emvironment Programme, INFOTIRRA,

has been develoved to serve envircnmental concerns as a data bank giving

access to individuels and institutions as sources o>f knowledge to tap on an

ad hoc basis rather than as authors of studies and reports. Under the programme
of technical co-operation among developing countries (TCDC) a network i: also
being established for developing countries to exchange information among

each other.

7. UNIDO cperates on a wavelength of its own, which has been chosen not
through any search for instituticnal originality, but rather to fit in with
ONIDO's specific respomsibility which is to improve and accelerate
industrialization towards the 25 per cemt Lima target. Advertising UNIDO's
Industrial Inquiry Service as the mail order technical assistance clearly
reflects ii{s orientation towards the solution of specific practical problems.
The pre-investment stage and the decision-making responsibility have pricrity
over the ongoing operation of existing enterprises, as stresszd by
developing countries themselves in the Lima Declaration and Plan of Action.
The technology selection nroacess was singled out from the total field being
cuvered under industrial information activities, to be served bty the recently
established Industrial and Technological Information Bank (INTIB) of UNILO.
Another useful system for information on technology coniracts i1s UNIZC's




The more TIZS continues *o

Tacrmelagy Tnformation Ixchange System (TIES) 5/.
grow and the larzer the mucber =f couniries zariicipatiing in it, the greater
its wvazlue in nezctiaiing technology contractis tecomes. while most information
activities gererated wiihin the United Natiocns system tend to come Ifcocrwarcd as
information  sysiems and data banks, what UWIZC has to coffer comsistis of
computer assisted services . United Nations information systems anc services
have 211 teern identified and listed by the Inter-Organization Bcard for

Information in the United Natioms, together withk listings of tkhe ccrresconding

<

national irstitutions =/.

3. Outside *he United Nations system, there exisis a large mumber of sectoral
data banks and inrorration systems of particular relevance to industrial
develcpment. These are too numercus to list or discuss here. The main point
is that access to them is now quite simple and not costly. However, the value
of the information cbtained through these networks and its relevance to the
needs of African industrizl develcpment remains to be carefully assessed for
the variety of situations and needs to be found in Africa. Nevertheless, it

is possible to state that while information from some of the large internmational
banks and investment houses is particularly useful on statistical, economic

end financial matter, it is doubtful whether other commercial information

Yanks and data bases fully and directly meet the requirements of the selection

and acquisitior of technology.

2. There is a lack of information on Africa itself, particularly in

the area of relevant information for the sound planning of industrial
development. Some information is mainly statistical data. African countriss
still have to embark on the formidable job of ensuring that such data is
gathered systematically, in a regular and reliable manner, and according to
relevant definitions that need not necessarily be those of other regions, or
even the international orgamnizations. However, they should not cut themselves
off from these statistical data bases. The problem was recognized and solved
in Latin America some time ago. The other type of information that is still
lacking is that of the socio—economic structures, their trends and future plans,

2s well as ongoing technological research and industrial activities and rrojects.

2

Y/ To date, 25 countries have joined TIES, UNIDO publisnes the TIES Newslette.
bi-moathiye.

3/ Directory of United Nations Information Systems and Service, Inter-

Organization Board for Information Systems (IOB), Geneva, 1978.
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most information on ASricz comes from non-ifrican sources.
III. INDUSTRIAL AND TECENCOLOCICAL INFPORMATICN NEZ=IS IN AFRICA

11. Meny Africen information instituti- .7, essemtially libraries znd
doccumentation centres, seem to have been establisied without =much ‘thouzht

as 1o w“hetilRer, and to what extent, ‘hey mizht consider joining forces and
budgets to develop between them the capability of accessing at a distance
data banks and other sources of informatiom as a joint service, tor the benefit
of all sectoral user groups. This is a course of action which will obviously
be forced upon them by the spread of the world-wide network. However,

their diversity is commendable when it is considered that

information needs in science, education, agriculture, medicine

and industry, are neither served by the same sources noir through the same
methods. Industry presents the specific feature of being tased osn knowledge,
much of Which is proprietcry and little of which is literature-based, and
which involves end users of information who want their problems solved rather

than material to look up, read a2nd ponder over.

12. Industrial technology consists of hardware and software. The

majority of foreign technology is tramsferred in Africa today as
ecuipment. The bulk of investment and foreign capital goes into the purchase
of equipment. 1nformation on equipment is perhaps a top priority in Africa
today. It is this knowledge, or inow-how , which has not been
consciously transferred; hence the continued dependance and the failure to
develop the stock stream through mastery of the know-how and its transforma2tion
into equipment and processes. It is necessary for the sound development of
industry that in each African country one specific structure employing one or
more industrial information officers, serve industry exclusively, develoring
by constant and concentrated practice a capability to interface with the ead
user of industrial and technological infommation in industry, so as to become

their antenna and problem solver.
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. To date many zeople frcom African ccuntries have particitated

in UNIZC trzining prograames designed to assist then %o beccme ccmpetent

"

nfcrmzticon seekers, amalysts and e-packagers, but even zcre so, 10 becoze
extengicn officers con the wicdely recognized mcdel that has long acolied

42 agriculture, viciting their incusitrial and tecrhnolczical cliantdle at
Wnatever level, zzining their confidence, identifying tkeir prcblems, surplyin
informaticn, whether solicited or not. The measure of success in this latitler
function seems to have been limited. The function is not cnly relzted to the
information specialist. There has always been a2 problem in icentifyinz
specific infaormation needs in African countries in advence 3f demand anc

in chanrelling whatever incuiries were received through national industrial
information structures to sources of information within the country or, more

cummonly, abroad.

14. It is felt that the strengthening of industrial and technological information
structures in African countries, relating these more intimately to development
benk activities, engineering consul4tancy and industrizl R and T functions
internally and tc whatever documentation structures zre teing develored locally,
2s well as to outside reliable, independent and comprekensive information

sources abroad (for instanse INTIB) should be a broadly recognized priority.

15. Indusirial iaformation services, though distinct in nature and mode of
operation will, by necessiiy, be developed within the general framework of
the national information pelicy in each country. It is a maiter of
information policy for a developing country to take a nard look at
govermment level at the situaiion of information activities in order to
determine whether a computer capability ocught to be established at the
service of all to access information svurces abroad and collect information
generated on site or whether a central, completely mumlti-disciplinary
jocumentation base might most usefully be established or strengthened.
However, when it comes to relate this to industrial information needs, and
to d2termine where to establish an industrial and .echmnological information
sub-system this definitely belongs in the zone of overlap between industrial

and tecmonlogical information needs and national informaticn policies.

16. In that zone, two visions are likely to be brought to bear and
possibly to blur issues fcr the govermiental decision-naker to decide upon:
the vision of ihe infoimation scientist and technolgist as passed on to

ielated practitioners, the archivist, the librarian, the data bank operator




sr distant interr:cgaicr; 2nd the vision of the indusirial and technolozical
infsrmetion officer. A5 described earlier, the laitier looks upstream the flcw of
infornation tased on the end users' needs in a certain field. Called ugon

+9 contribute to informaticn policy, he or she will remirc decision-makers

in the goverrment zzt the end users! needs have %o be given equal ixporiance

to those 2f informaiion system orerators; that industry ia particular zay

orefer to take infcrmation preferably in a few words or lines provided hriusgh
personal contact rather ‘han from ccmputer print-outs <f references to documents,
the originzl of which are distant and difficult %o acquire, and the analysis

of which is ¢irinz and time-—consuming.

17. Between national documentation bases and ccmputer terminals, there is an
absolutely essentizl information analysis and information extiensicn service
that has to be filled in order to meet information needs in irdustry at any
scale (cottage, smell, medium or heavy). Such a function cannot be left
unfilled without serously impairing the carability of nascent industiries to
operate knowledgeabley. This is the basic difference between infzrmation and

knowledgze. It adds a new function of information zeneration, rather than just

informaticn handling. In order that such an incdustriel information officer
not c¢nly contribute wisely ito the deiermination of an information colicy uncer
which tre interests cof industry can be served, but also serve the recuirements
of industrial planning, management, engineering and salesmansnip, he or she
will most likely have to be a technical person with experience in industrial
operations and exnposure to the economic aspects <f industrial investment and
operation. The industrial and technological infsrmation structure to be set
up should bte operated by a verson with such a pruofile, with a broad-minded
polytechnical scope of in*ellectual interest, belconging to the same backsround
in sccial and economic terms as the officials or entreprereurs. He or she
should be versed in documentation technicues. On the tasis of the best
international experience available (that of Canada, Denmark ané France among
industrialized countries, Mexico, Ecuador and seven countries in South-East
Asia, interlinked by the TECHNONET network in Singapore), it can be stated
that whenever African countries wish to place ~n industrial information
officer, ur a team of such, in an autonomous cenire or as part of scme
Ministry or & and D centre, industrial and technological development w#will
surely profit. It might even be suggested that a young internationally
educated engineer-cum-business school graduate, looking forward

ic pvlaying a leading role in the industrialization of his or her country,
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8. The prsblems of iechnolozy selecticn, accuisiticn and Zevelcrment

fizure prominently thrcocusgkcut this peper. t i5 thus necessary to lock

[\

little more closely at the orocess of developing INTI3 to serve the
tecrnology selecticn przcess. If INTIB is o be brought +o bear unen
ccncrete technology selection dilemmas as they arise in African countries,
it is oovicusly imrverative that same natiocnal structure be established with
an INTTIB responsibility of its own at the natioral scale. Naturally, the
national zartners of INTIB will be industrial informetion officers rather
thax information scientists and technologists. They should also be very
close to the individuals or iustitutions entrusted with the responsibility

of carrying out these functioms.

19. INTIB, addressing itself as it does to the technology selection process
in 20 sectors of industry, is nov only -of conceim to 2 multiplicity of
entrepreneurs, vnether froam the private or the public sectors, 2ll of whom
are difficult to reach, even for a natiomal incdustrial infsrmation structure.
It also concerns a more limited and accessible circle of investment bankers
recponsible for the econcmic aspect of projecis sutmiitied to them for fundins
rather tkar. for the technological contents of such projects. Furthermore,
engineering comsultants, many of whom are setiing up firms in developing
countries, endeavour %o win the ccnfidence of a local client®le in advising
on technologies to be set in motion but who still need an information back-up,
that can be provided by INTIB. The teams of industrial information officers
Will also have their hands full in identifying operationzl needs cf ongoing
industrizl enterprises and helping them to mee: these from a multiplicty of

informaztion sources.

20. It is worth remembering when discussing policy matters that the nature
of the industrial information fuction does not differ between ~ountries of
differing levels Jf development even though the size of industrial information

services may.
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I7. A4 PRAMEWCRK FOR ACTION

Clezr Tefiniticn oF Jeeds

21. The informaztion needs <f incustrial and technolcgical Zevelcorment are =f

an nmustal veriety and change very ravidly with furiher dewsloprment, or along
the path =f progress from an identified invesiment cproriunity up to oreducrtiion,
marketing znd upsrading of zachirzery and products. The needs vary from sector
t5 sector and involve boih national and foreizn socurces. The success of
industrial and %echnological inforzmation services devends entirely on their
ability to ozrovide the information needed cn the spot. The planning of such
services should be anticipatory and one siep zhead of the orogress cf industrizl
develorment. As mentioned earlier, the key act.vity is to have access tc

up~-to-date sources of information rather than to build up huge data bases.

Identifiecziion of Sources

22. It is unfeasible to expect the nationa’ or regional industrial information
service to physically possess all the sources of information it provides,
nor is this necessary. What is essential is to know wnere the informaticn

can be obtained and the intrinsic value of this informaticn.

23, A zood informaticn service should contimually search for new sources

of useful information needed in the country »r the regicw, a2s well as assess
the realizbility and comprekhensiveness of {ihe informaticmn acquired frem various
sources. More often than not, the sources are much closer a2t hand tham might
be thought at first. The information may already be in the country or within
a regional orgenization. Efforts in ascertaining the nature and availzbility
of information from such sources close at hand should come before the search
for sources far away. It is worth'hile, in an African context, to pay special
attention to the number of newly-established data bases on appropriate
technologies, particularly for rural development and small-scale industries

in various parts of the world.

Efficient Linkdineg with Information Scurces

24. Because of its very diffuse and varied nature, .--wustrial information is
more dependent on a large number <f sources than, for instance scientific or

scholarly information. In the upstream search, characteristic of the iadustrial
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inrerative %o ez=a2blish officient lingkezses with these scurces. This dces nes

necessarily zean scghisticated znd excensive teleccmmunication - informziion

is not usually lzrge, yet fue scurces mzy Te varied in nzture znd sccre.

Stronz Relations with Users of Informaticn

25. This is a key issue in develcping effective information serrices tccday.
The rerscn czlled upon to take decisions in African industrial develctment,
whether in ihe government, public sector cr orivate business, dces nct
necessarily aprreciate the need for infcrmation in formulating ooptizum
decisions, aor do they know, if they appreciate the vzlue of information in

decision-making, tnat valvable and relevant information can be speedily obtained.

26. They will only gein credibility if they adopt an active, if noi relentless,
attitude, going osut «f their way %o preovide umsolicited informaticn until

people come *to zzpreciate the value of their servrices and seeik them. This

is a crucrizl function of the industriel information system and itz officers

end tne test of success. It is chvicus that in order to reach *his stage

“he infermation officers will have +o be well-inforumed about events in their
couniry and capable of identifying the end users, on the one hand, and the

existence of readily-available useful information on tkhe other.

Building < Technolcgical Intellizence Capacity

27. Industrial informaticn on technolegy involves proprietary rights that
cost money. Raw information in itself can be confusing, contradictory and
even downright false. Very serious damage could occur if such information
is relied upon. Besides, in the gathering and rdering functions, there is
a pressing need in cdeveloping ccuntries to assess and evaluate information,
that is to tumm it into intellingence or kuowledge. The industrial information

service will not only be handling irformation; but also generating information.

INTIB is a clear case of this crucial activity in technological develormen®.
The subject of building technological intelligence capabilities in developing
countries is now being debated on a world-wide scale. The a0st pressing needs
are pernaps those for marke* intelligance and some capacity to keep track of
new  technologies and current thinking on technological forecasting, i.e.
what is now known as technology awareness . This is a multi-disciplinary

groun 2ctivity that needs special training. Universities, technological




institutions, and pariiculzrly the African Regional Technoloz; Centire

(i3m0} czuld well pay increasing aizentien 1o *his asvect = fechnological
develzrment and 10 building up = capability tc zssess and judze raw infsraztion
on echnclogy, particularly tkzi cbtained from sources ket mgy nave vesied
inter:sitz. Ther will have iz link themselves clocse .y to the individuzls or

inctituticns responsitle f:3r the various activities involved in technology

trunsfer, on the one hand, ani the scurces of inlommetion , analysis and

comparative studies on technology, on the other.

Builiding 2 Cadre of Inéustrial Information Cfficers

28. The whole zporcach t2 industrizl information here is ccncentrated on +h
industrial information officer As mentioned dreviously he or she is a2 multi-
facetted person and it is obviously going to be difficult tc select ard train
a sizeable cadre of such persons. Two basic procblems militate z2gainst
significant progress here, +the rather lcw social status in the incustrizl
cevelorment employment and the limited prospects of promotion and career
developrment. Latin American countries have tried certain approaches, such as
the involvement of young engineers and scientists iz information work, to
overccme similar problems and appropriate measures for African conditions

have to be identified.

Short-term Actions

28, Certazin short-term actions have to be carried cui, while the above zacticns
1

are heing nlanned and executed sver longer time horizons. These are:-

(2) +the identification of cresent information prio-ities:-

The priority sectors for industrial technological development in Africa
have now been established. As regards the type of information; types of
equipment, technological processes, contractuzl and financial conditions and
data, and patents arc obvious priorities for a variety of sizes of industrial

enterzrise in the chosen sectors;

(b) tke improvement of linksses between existing sources (mationz)lv,

regionally and intermationally):-

(i) #Within the guidelines o»f the national information policy of <he
country, the relations between the industrial and technological
information services, with their specific features, and other
national informaticn services should be streamlined. The locatinn
of the industrial and technological information function should be
carefully examined, bearing in mind that rather 1an being a depository
of information, it is an exchange that aims a2t the smooth and rapid

connection of *the user to the source sf information needed;
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as regionally, czlls for immecdizte 2cticn, standardizing tke aodes
of cuery, communicaztion anc reply and ensuring maximmm evailabilitly
of the scurces cof informatiocn with 21l their variety and disversion

through f£2cal points and centres;

(:ii) There is an immedizte need for = thorcush survey sf industrizl and
teckhnological informaticn scurces and services tarcuzhcut Africe,
with contimuous updating and widespreacd dissemination of such
informztioca. This could lead to spontaneocus or planned fcrmation of groups
cf users in the develcmment, finance and R and T areas so as to

advise in good time on information needs;

(iv) Links with foreign sources should be strengthened selectively,
bearing in mind the vast improvement in telecommunicztions and the
remarkable reduction in the cost of using some of them. There is
an immediate need for better awareness of UNIDO's services and

rablications and widespread use of such facilities.

(¢) strengihening local sources and data bases:-

(i) There is particular neec for readily-available information on
patents, which should not be difficult nowadays, and on technologies,
which is still 2 problem, particularly for new technologies, Cmnibus
Catalogues on equirment of various kinds is always in demand and
should be always ready at hand;

\iiy Mationzl data bases in most countries still have a long way to go
before they could provide reliable, up-to—date statistics and data.
Putting the local data bases in order is a2 task which is essentially
not that of industrizl information; but which seriocusly affects
its viability.

(d) establishing a technological intelligence capzbility:-

(i) This calls for the initiation of multi-disciplinary training
programmes and the continuous involvement of a group, or zroups, in
monitoring events and performance with the country, the continent

and world-wide. UNIZO has a direct responsibility in this area ;




priority sectasrs, anmalysing, in particulzs, the aliermaztive

teciinolagies available
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(iii) The develorment of INTID ené the wider involvemeni of neziicnz
information serrices both in dissemineting informaiion frzom i3
and in providing it with information is 2 task that involves bhoth

the intermationzl orgenizetion, as well as the developinz couniries;

(iv) UNIDO should expand its work on ihe problems of technolagy selection
and decision-making so as to provide suiizble and relevant zuicelines

on actuzl current probleas.

(e) training of industrial and techmological information cerscnrel:-

In order that these short-term actions nay be undertaken, there is an
immediate need for greatly expanded activity in training, at 211 levels, ancd
varticularly on the regicnal and continentzl African levels, to comrlement
UNIDC's training courses and to achieve considerable increases in qualified
industrizl information officers, familiarizing them with recent develooprments,
and sirengthening the working relations between sister osrgenizations, nationally

and regionally.

30. The above sugzestions should not comrey any sort of impression that
engaging in a tangible industrial and technological information activity
necessarily represents immediate progress which might prove costly in terms

of funds and manpower. Any embryonic siructure in a2 ministry of indust:y or
planning board and any devoted individual attention to the function, even
vart-time is better than nothing, to begin with, and provides the basis for
eventually building up scmething stronger, at the pace at wrich industrialization

of a ccuntry progresses.

31. One suggestion, in line with UNIDO's mail order technical assistance
function, is that in each African country osne official be entrusted to study

the matter, to examine the state of the art of the industrial information
function in their comatry, and to correspond with UNIDO's Industrial Infcrmation
Section. PFrom a dialogue of this kind no d<ubt ways and means csuld be found

to strengthen what exists, establish what does not, and to secure continent-

wide co-operation in this area.
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Abbreviations used in this Zocument

AGRIS International Information Sysiem for trhe Agricultural
Sciences and Technolesgy, Food and Agriculture Crganization
of the United Naiioms (Rcme, Italy) '

DEVSIS-AFRICA Develotment Sciences Information Systenm
(Addis Ababa, Ethiopia)

INFOTSRRA International Referral System for Sources of Znviroamenz
Information, United Nations Enviromnment Programme
(Nairobi, Kenya)

IS Internaticnal Nuclear Information Sysiem, Intermationzl
Atomic Energy Agency (Vienna, Austria)

INTIB Industrial and Technological Information Bank, United Nations
Industrial Development Organization (Viemna, Austria)
TECHNONET Asian Network for Industrial Technology ...formation
and Extension (Singapore)
TIES Technological Information Exchange System, United Nations
Industrial Development Organization (Vienna, Austria)
UNISIST World Science Information System, United Natioms

Educational, Scientific and Cultural Organization
(Paris, France)

VINITI Al1-Union Institute of Scientific and Technical Information
(Moscow, Union of Soviet Socialist Republics)







