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Exqugjéé Summary ‘
i

-

.
&
»

"' The aim of this papér is' to survey the literature emanatipé from less

developed countries (LDC%j and internaticnal agéncies and d%aling ﬁifh their
N . *
perception- of the needs of LDCs for scientific and technical information (STI)

. . . ‘
in relatiom to social and economic development. The paper surveys the percep—
N

[ I3

Ltions dealing with: E . )

1. Recognition of STI, including as it was d&xpressed through ipter- ﬁﬂ‘
,' t'

)
national and national STI systems and, efforts
[ A .

f&?.l Availability of STI, including expression of needs for types ofﬁSTI,

* ¥  selection and acquisition of STI litevature, and awareness of STI
. , . * R)

", resources in th,U.S.

A \"'ﬂ-l

”{-Jhﬁ'z‘ﬂEEﬁﬁiikiliﬁz of 'STI, imcluding its intellectual organization,

o . housing, dissemination, use of information technolggy and building

SRR -
. . of networks ) Ve

.

-
"

f;g, .qkiliggpigg of $TI, including use of STI systems, user education, //

.. ‘ - o ’
user requiremgnts, promotion, and marketing and evaluatiom

5. Education and training of information professionals including

" university and continuiﬁg education ° ) N t

‘fhe méjog‘findings and perceived obstacles are sd%marized in the concluding

e

*

L]

section. |

These major themes eﬁerge from the literatyre and,parficdlarly from UNCSTD
related reports and recommendations (20% of consolidated recommendations for -

UNCSTD pertain to some or other aspect of.STy): * -

1. Need for appropriate technology and related appropriate information

2. Need for policy, decision making-and business~idformat§0n .
. ‘ -;*
Desire for more development and deploymenrt of international STI net-

~

works and higher level of utilization of inféjmation teéhnology for
B g _

~a

s
4 Y . [

o
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[

STI; particularly.embraced {s the "tetritorial {formula" that makes

LDCs an equal partner in development of such networks

-

4. Need for assistance in buildMg of necessary information dnfra- _

N

structure, particularly in education and training of-énformation
~ . { .

.. professionals.

5. Strengthening of regional approaches to STI and of links between

- * . Fay
LDCs in pro&ision of STI.

-

The treéption of STI needs clearl)igdiffer.yith the level of development.
- In the least developed countries needs for.STI are inseparable from needs for

technical training and general education. TIn countries at higher levels of
. ¢ - - ’

development STI needs are perceived to also include nolicyﬂmaking and business

N ~ -t
information, as well as assessed (evaluated) information. In many instamrces

»

needs are expressed fof’"repackaged" or "scalled-down" information and for

“

information specifically created for given segmgnts of population. There is

2 T .
considerable divergence, in understanding what. i\ encompassed by STI in LDCs .

féom the understanding in USA.

There secms to be'iittlé awareness of f fic details on U.S. STI re-
@ )
sources, although there is a high recognitigh of [J.S. being the prime.supplier
of STI and of STI systems’and related meth¢ds. No appreciable discussion was

found’ on economic aspects related to STI gctivities in general; there seems to

be a ldck of gnderséanding on the economics of information in USA and the role

-
~

of the private sector. , Vi
- * .

The major expectation from USA can be surmized from general expectatiomns

jroﬁ devel@ped countries: [ [ .
S A 1. Easié} access to U.S. based STI systems -,
. 2. Greater involvement and contribution of U.S. STI systems to
‘ .

ternational systems and networks

ERIC . : | R !
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~ 3. Easiler access to information technelogy and asé&%ta&cg in itsm
Y

~ applications for STI, particularly in the arqg ‘of software and

training t _ ' }ﬁﬁ ) :
. . _ . @ N
4. More opportunities for direct exchanges between LDC and U«S. :}
- ““ “\ ¢ .

S\
“scientists and technologists amd STI profegsﬂonals in LDCs aimed .

-

at informatiopn transfer 'Qﬁ o

1

5. Assistance in building of nmational STI.gisteﬂs and particularly in
b. f
education/trainrng of necessary STI- professionals
™ 6. Assistance with costs of acquieition,of STI

7. Easier access to ?ard-to—get information, particularlf to policy-_

making, business and negotiable infotmat ion
% " '

O ' _ | e :?
ERIC
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: . : ;1. INTRODUCTION

1.1 Aims, Séqgg © .

The purpose of ﬁhis paper is to survey and analyze the literature emanating

gﬁgg;ifii;iggilqpéd countries (LDCs) and internationél-agen;ies and dealing

with their perceptidn of the needs of LDCs. for scientific and technical ihfog;
: ‘ .. ! . ’ t
mation (STI) in relation to social and economic development. -

, e m

An attempt is made to synthésize the percebtions ariéing from three .
. _ , x . .

[ §

o v. _ R . :
different vantage points and as formulated by three different constituencies .

t-

~ N - ¢ . .
" (active “in LDCs and/or in international organizations): : ' .
. . L]

¢

:Jl.J’Sqientists,\engineerS; technologietq'aéfultimate users of information
- ‘ » .o ¢ 7
2. -informifion“specialists, information scientists, -librarians, educators

_‘a§ purveyors of information that make the use possible .

s
. - N

3. gdvefﬁmeht of ficials, politicians, strateglsts for develépment as

0’

policy makers and planners that' have. to chose améng/alternatives in
allocation of limiteﬁ respurces d .

Each of these constituencies is found to"have é soiewhat diﬁf?ringféer-

spectives and emphases in their perteptions; prdmarily because of the differing

/

.role they play in rélation to.STI -- thgs‘effected veryﬁmuéh the organization

) -
of this paper. ‘Als\, each show the effects of differing examplds from developed

emtries that influenced the formation of their specific concerns:

- rd

1. Perception of scientists and engineers emphaéizés more of .the .

¥

-

historical and traditional perspective‘related to the proven role
of STI in the success of science and technology during .the past
¢

. ‘ N
few centuries in the development‘of many societies.

2. Perceﬁiioﬁ of information specialists (1i5rariaﬁs, information

[
.

scientists and other professionals) emphasizes more of the present

day, modern appréacﬁea to the problems of "information explosion,”

T B * «
.

—

ey

.
. .
, .



v . )
including building of new information systems and networks based on

modern information technology. - ) !

»

3.  Perception of policy makers (officials, politicians etc.) emphasizes

more of the §tratggica1 aspects of ‘the role of STI In development of

science and technology, which is considered vital to nafiédéI'déﬁélﬁpé
ment; in particular these perceptions are predomiﬁant in the United
\ ) .
. Natimiscu&sﬁns, however, it is a mistake to assume that these

are the only perceptions. _ - Gﬁb

-~ \ .

-

‘sions'Qalid for all LDCs because different gountries are at different stages
of develaﬁmeyt. These differences (coupled with differences “in cultural,

gpliti&al and social environments and‘éraditions) greatly affect the perception

3

of STI problem$ and needs. For the purpoée of this paper three levels of
- development are Bistinguished:.

e 1. pre~industrial (agricultﬁral)

o, ° .
w  ~_ 2. beginning industrialization, and _ A h
%.\T\$\E& relatively advanced industrializatioh ) . . h ‘!ﬂ

~

“ Ai‘th.ough we can .Smnewhét i)etter class}_fy the perceptions éccording to these
three léﬁels,'furdher difficulties do arise in the cases of some countries where
all three lévels of development coexist in different regions .or sectors. Thus,

. | ~ .
. not all of the conclusions in this paper dre equivalently géfga for (or accepted
- . ! ) . ' - 4 . "«

in) different countries. ' Generalizations are at best limited to a class of

~

countries with some similarities in ‘common.
r
However, it is also realized that scientific and technical knowledge knows

A

. - »

no geographical, cultural, political or economic bouJ&arieg. STI may be} in.
. : _ ) -

N - .
many instances, in need of local adaptatdon and acceptance, but it still has

elements of universality. 1In this sense, despite many diversities among the

world's countries, there are encouraging commonalities when it comes to scien-

4 . . . te .

r

It is fully recognized that it is hard and even dangerous to draw conclu- «

'\\

1
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tific and technical information and its basic global validity. This helps in

s

making some generélizations about STI in LDCs so much easier to accept.
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1.2 Organization LA ' .

¢ L3 * v ' A

This paper 1is arganiééd ipto seven sections:

' L3
Section 1: Introduction and scope of the paper. The nature and limitations

of evidence used.

'
£

Section 2: Recognition of the role of STI in the process of development as -

-
*

'reflected‘by the connections m;de between STI and development;

-

by actions of.UN agencies; by the type of international and

naﬁioqal STI systems that have been established in LDCs; and by
{ K . '
national STI plans and policies.

y P . '
Section 3:  Availability of STI. The kind of STI that is considered important. __-r

»

" The difference in, STI requirements with the level of development.

;. Problems of selection from the mass of STI }iterature. Problems.

of acquisition (i.e. obtaining documents). Awareness of STI
o resources in the U.S. and economic considerations.

. -‘Sec'tion 4: Accessibility of STI. Problems of organization, housing and

LA
P )

dissemination of STI. Applicatiens of information technology

*

-and information networks.

~ Section 5: Utilization of STI. Extend of use of STI systems. User edu-

cation and requirements. Promotion and marketing. Evaluation

L

N : . of STI efforts.. . - -

P

» Section 6: Educaiipn and training of STI professionals, as a major aspect

<

of STI infrastructure. University education. %iaining and

Al

contintiing educatidn. \

Section 7: Summary of main points’ and. conclusions. . y
&, Sum .

4

-
LY
. * te
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X.3 Evidence: Nature, Extent, Limitatiqps. . } - .

The synthesis in this paper 1is accomplished from a survey of a la*ge nyn-
ber of available literature (listed in the bibliography), including. §
! e " .

. & reports of. UN agencies‘ w.

.eu speeific reports in preparation for_UN Conference on Science and

Technology.for Developﬁentq(UNCSTD)

-

: ~—~——
. ... plans and reports from various governgtnts and regional organi-
3 ° "

zations

... reports fromMvarious international professiqpal associations end

from conference’ proceedings ~ !
. Q

... journal articles and monographs (inclu@ﬁng technicel reports) by
scientists, technologietg or information specialists
The synthesis, particulerly in.its organization, also etilizes‘the author's,
personal, professional, and educetional experiences and Interviews in over a’
dozen developing countries in a spae af oyer'a'decade." |

&
.In general, the state of the literature on the subject of STI in gggs is

PL

highly eﬁaotiqh The'records of perceptidns are highly scattered, elusive and
fragmented. This dmposes evident limitations on the synthesis of such liter-
. . L
.i N .

Allagf‘ghﬁ conclusigﬁs'aegiyed here come from statements found in <he “listed

.

ature.

~
'
‘ . .
-~

.

. ggﬁéggggge. The perceptiens'syﬁthesized here are of two kinds: ‘direct and

: _ P
indirect. -Direct perceptions are those that were explicitly stated in the:
+ ’ ‘ ! R

literature -- on what the situation is, reeommendations on what should: be done
'3 ‘.

etc. Indirect perceptibns were derived from actualfgggipﬁs undertaken in rela-
- . - . . . R
+ - tion to STI systems, networks ahd other national or imternational adtivities .

. i . ?
and the reactions t6.these activities --.it was taken hefe- that actions and
R . . . .. N R . . “a :

reactions implicitiy reflect perceptidns, ; - %

.-‘ . . ° N v - o
w_ o . . . . . ' o : ' .
CERIC . L . te T ‘
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However, there is a gtave .problem with faotualfevidence on the Basis of’

4 .

- r . .- . i . R ) -.‘
wﬁich statements found in the literatuyre were made. There is an, appalling lack

Al
¥

of valid and reliable facts, data, stat&smics and similar hard evidence in ‘

L]

”

. connection- with most of the diSCussions found in the literature on . STIL in LDCs..

The opinions‘and reé%hmendations may qdite often indeed be 4 reflection of

~ &

reality, but;nevertheless they are, . as a rule, not. substantiated Hundreds of ~

- : v .

_surveys, trip*reports and descriptive articles exist on dome.or other aspect ‘\“

. i ¢ - " .

of ‘STI in LdCs and ‘this is not in any way to discount their value..’ Unfortun—
. ’ ¢ ‘ \

ééely, many of the surveys are shallow, not_ going further ﬁhen providing names

and short descriptions of - some agencies inwolved with STI Without evaluation

-

of results, without distinguishing between acthal and on.paper Only- eccom—
'
_./ - C.t

_ plishments the method of compiling such reports is also quﬁté ofbeo suspieéeue .

LY

~ (many are bssed on few and short interviews, some done even at. the airport

. ]

[ ] L . :
lounges, or by phone, or on the basis of_a two—day trip to a country). This

’

particularly includes the numerous reports done by and for UN agencies, where“

trip reports are substituted for studies. o o .
. As in other'sreas of human interactions, perceptions on STi are also -
- formed with or without supbofting evidence, someti;ms'%&en contrary to'evidehce.
. . ; . k ‘
+ In this paper the author hed‘littie choigg but to record_the direet and in-
direct.perceptions as they were :— with'or:;itﬂout,substantiation. In certein.
instanczi the author extracted sqme statistics from the listed directories to-

provide some facts about what qountries engaged'iiﬂyhét ST activities.

»

The literature listed in the bibliography was ronghly distributed according

_'to the following topics: ‘.,

4
L]

... ‘Directories, statistics : [items: 8, 24, 26, 27, 33, 49]

... UNCSTD reports and broaqer preparationsi [25,'39, 40, &1,‘42, 63,-45,
. ‘ . °

47, 50] o

... International systems: [9, 10, 14 20, 38 50, 52, 54]

. “4

»

t .
' |
- | ‘: : .‘.' ' : ¢ "} .. 13 .
.t . _ . ‘! : ' )

.



e e ; ..l'Intérnatiqnal networké: {7, 13 17 33 44 45 48]
. «. Education and ?raining' f11, 24 55, 56}

... Countries in Africa: [12 18, 22 28 36, 37 39, 43, 4&, 47, 56]

-. ... Coungries in Asla: <g%, 6, 15, 25, 30, 35, 39, 41, 47, 51, 53] o
.¢:,C0un§;ie§‘in'iatin America: [2, 4,‘16, 17, 19, 21, 42]
. b P . ' -
Ly L4 , ‘ ,
European countries_were'not'considered in this paper. In_a number of in-
stances the author also commented about th%éggg_ £ discussions on ceftain "
. important Egpics in the literature on STI in LDCs. ‘Clearly," a lack of percep-
tion on some factor shows also a‘need for action.
'¢ . ,-)' . ) . ' .' , . ]
< o ) *
. 2 * ¢ b
Vl . ; ,
. 5\
] -
- .Y
) . \ ] .
‘o AN
\ -
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&f the value of a %iven element 1n development, is a prerequisite for support

b

. 2. §§COGNITION OF THE NEEDS FOR.SCIENTIFIC

©, N
~ \'\
.

AND TECHNTICAL, INFORMATION IN DEVELOPMENT

“

2.1 On the Establishment of Connection between Development and Information .

N

-

3

14 -~ "‘

The recognition of what array of elements are important in development

-

keeps changing; 1t {s stifl en evolutionary process.

reSoufce allocation keeps cuenging and broadening.

a

and allocation of resources. -

-«

[}

" As a_resuit,'emphasis on

Recognitien of, impertance,&

. 'Among the letesﬁ element that enEered this.proeess of recognition is

information in general and acientific qnd technical informatien in par&icular.

LIPS

LN

r

It is slowly,’ very elowly heing recognized that the organic process of develop-~

" the Beneficial use of STI in development, it is the low level or-even lack of

.
-

*

ment in addition'to the human, economic, technical and physdcal factors in—

vvaes,information as well.

. e

any one factor to be isolated -as a“greatgét-jg;ernal and éxternal pbstacle to

e

.

recognition of its potential role and- value, particularly among deeisiqn makers

L]
ey

and officials éf higher rank in LDCs.

K

[

often only in 1ip service form, as measured by the proportion of resources

allocated to STI activities.

Although statistics are hard to ceme by and should be used with

,cantion,‘it has been found in general that the highly developed countries &'

-

(such aé the U.S.) use some 2-3% of the R & D eipeeditures_fo:§STI activ-

ities; this propgrtion is coneiderably“less in LDCs: in felatively edvanceﬂ

Fs

It isbperceived in heny reportg that if theré is

. Even where there is recognition it is

$

ot

1]

.. . : I ) '
industrialized countries (such as Brazil) ‘it falls to about 1% or less, and in

others it gets to- be around a few prémills ffgoﬁ 8 and an array of country re- -

ports].'

"Since the recognition of the importance of infermation was pereeived as ‘

PS
L]

fundamental to the resolution of all the other information problems,»there were

15
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great many efforts devoted toward achievement of'regdgaition [e.é; UNESCO re-

v

ports].‘ The low level of awareness of tngjinportance and value of information

is also the subject of concern in preparation for UNCSTD [e.g. 39, 40}. This
; ¢ }

is obviously necessary and positive. -However, there is another side to these

efforts stemming from,the problem of methods. Many of thes& efforts did not
\ . . . . " [}
' b

move beyond thedoric. From the literature -survey, ope(gains an impression that .

3 . . .
- ! - .

it is becoming almost a ritualistic necessity to start ény discussion about

STI in relation to developmeng with a few pat phrases (which-are at times

[}

obvious truisms and at other times quasi-political slogans) and no more; phrases,

3

such as:

"Information 1is a resource in development"

"Information is power"
"There are information rich and information poor countrfies,...

"Denial of information and lack of development..."

¢ .
L]

“"STI is a basic requirement for development™. ST \
"Information resources play a significant role. in decision:
making..." d

"The widening gap in STI between developedJand developing |

countries..." . - . N . /’//f .
’ ! . ~ . - . ‘4 y R

,fTﬁe problem s that the literature reVeals Tittle reéearch little collec-

"tion of hard data, little substantive support given to tHbseuand similar stateJ

~

ments; in a more scientific sense these statements are assumptions. The corne-'

L 4

lation between 1nformation and development 'is quite evident, but it needsyggpuch

- L
more evidence. S

The sparsity of factual evidence about many aspects related to STI in <
developing cnuntries is the most significant inhibitor in making more powerful
arguments on behalf of the recognition of dglue of STI, in rational decision
making on nhat should be done snd the largest obstacle in the'evaluating of
what was done~ The situation would}bé the same if nrilling for water dr"nil.is
decided upon and undertaken without prior geological surveys. Thus one of the
basic recomnendation that is made here is that the U.S. engages in joint fact

-

{
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5 . - S _/
finding studies on STI in LDCs, using improved methods of study, developing /
. /
reliable and comparable indicators,,collecting meaningful statisties and !

Ve : | o

. ; . .
correlations etc. . ' o . : /
.~ . . ‘ * ) _»'

It is not even stdndardized or clear"%at type of information should

~

be collectefl to establieh a‘direct beagdng on the situatidn and to be -

.
- in LDC's were directed toward copying what was done in similar efforts

in developed countries.. It is entirely possible that this is an optimal
x ¢ . h .

®

strategy, but without hard evidence on the 'situation tHISris impossible
P . ' Vo
to assess., ¢ , S

"Hdwever; the large extent of cqp%%rn with STI can be observed from this:

out of 190 consolidated reeommendetions~for UNCSTD, 38 ar 20% were recndmend—

3

ations that pe:tadh’to some or other aspect of STI [39]. . ' ,

-
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Efforts and Perceptions

£
.

2.2 Wg:sco Based
Of all UN agencies, UNESCO had the strongest involveﬁent with- STI. An

analysis of UNESCO efforts in many ways characterizes theAigrqutibn about

-

S . _ ) L
,needs of STI in LDCs on the level of, UN and other international non~gov§%g: -

<
¢

* mental organizations, (professionat, scientific) which are increasingly

- -

folldﬁing the line chartered By UNESCO. TIn most eases UNESCO efforts resulted

from the suggestions or pressures coming from LDCs. . ,
’ . N

L

Up until 1977 UNESCO activities in STI were iocated.in two divisions

. ¢ »
(Diy. of SAdientific and Technical Information in the Science Sector and Div.
\ 0} 3

of Documentation, Librafies and Afchives in the Communication Sector). The

first division evolved a program called UNISIST (a nén‘écronym standiﬁg for

WorIdQSciencg Information System) and the second division a program called

¢

NATIS (Natiomal Information Systems). On the bébis of a resolution of the l9th-

&. i .
General .Conference of UNESCO the two divisions and programs were in 1977 con-

A} ¢ *

~solidated into a Divisig? of General Information.Program. For the period of

1977-1278‘£here are four objectives [55]: S ' o

-

._1."Pfom6ting the formulation of natiqnal;poiicies aﬁd plans for STI,

h T

including social and economic sciences . .
i X . ‘x . " . ) . -
. Z.A-Promoting \the establishment and application of norms and methods
' Al - - . : .

v

3 suitable for. interconnections between STI éystems '

I .

3... Contributing to the development of igggggggiggfinfgastgubtures and

R to tha application of modern ﬁéchniqnes of data colléction;‘processing,

EN

. transfer and reproduction - . ol T

-

4. Promoting the gréining and égggggigg of information specialists and
. ~

&
\
)

information users
These oﬁjegtives also represent some of the main concerns in LDEs. .

Over the years there wer@aﬁany UNESCO based,_sponspred, or inspired guide-

lines, studies, projects, -country reports,-consultatiohs, recommendations,
: - " , ; G

4 )
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* A ’ ‘
conferences, workshbps, training courses, stipends, etc. with a great vari-

ation in qualfty and degree of success. But in general UﬁESCO is credited by
.3 -
LDCs with many good works. The major success of UNESCO was the creatlion of

¢

. ifternational ideas and.trends ths#t are'predominat togay and in raising the

consciousness about STI worldwide. A large number of countries have been
e ’ '

directly effected in some ﬂ?y by‘é%ese efforts, partitularly through works

of® UNESCO consultants, who are roaming the globe as a sort of iﬁformation

- . . . )
trdubadours. . . d
< . The major failure of UNESCO (and'ofaotner”international organizations) was o

-that only a ffaction of the endless stream of recommendations bave been fruit-
. . L . N
fully transformed into reality. One of the roles that UNESCO sees for itself

'is. the making of recommendations. But there seens to be a trend toward the

.‘ . .--', ~ ) - >

‘manufacturing of recommendations for their own sake and as an end in itself. A -
. LY o

There were simply too many'recommendations, many of which were also unrealistic
" and wéte~made'w{thout a solid base in evidence. Cgmplaints’were voiced in LDCs

' y
that there were just too ‘many recommenhations from too many agenties; many of

.

 them were confusing and cohflicting. As many UN agencies, in addition to
UNESCO, took upon dealing with STI, sending missions, consulting, etc., the
_situation had é-numbennoi unde§1tab1e effects [e.g. 43 p. 37]1: ' ';

- .Time of the- already overburdened poliey makers is taken up in
' servieing various'hissions.

“..There is no  completé follow-up action on any one mission.

.Individual missions ‘pursue their particular interests to the
exclusion of the general goal of strengthening scientific and
technical capabilities...thas creating confusion in setting

: national priorities. . .

.00vernments find it difgficult to identify and evaluate the ,
most appropriate recommendations and sources of assistance." ' /

Suggestions are made that the whole method of making recommendations needs to

. ) -
be re-evaluated, \ Ce

~ - : - ¥ o : g
] .
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Hére are some other criticksms that emanated from LDCs about UNESCD

- ®

efforts and UNISIST in ?articular, as the most visible UNESCO activity 4n STI:

n" ea e

N

_partic‘ularly in the area oﬁxtional planning, \;rhich was at times a

A number of information professionals voiced their complaint

*

Y

that the choice for the UNISIST Focal'Point1 in some countr g
was not appropriate, namely chosen was an institution or minis

department that has little to do with STI activities in a prac-

tical sense .-

. Sképticism was voiced that UNISIST can provide am appropriqgg frame-

. [
work for standardization_(which is one of the major UNISIST goals);

-

there is also an inherent lack of powe? to.do so effectively

As to the subject emphasis some criticism was voiced that UNISIST

is aimed at scientific as opposed to feéhnoiogical information,

.

while the later is much more needed than the former

4

It was also voicdd that UNISIST is not aiming toward discrimination

- -

from the large guaggi;g of available STI whith is "chocking rather,

than helping"; UNISIST is not goming to grips with "informatidn

-

explosion”. -

>

. £ . : .
Internal UNESCO conflicts resultga at times in conflicting guidelines,

L] L N

L.

point.'of biting remarks.
. s A

On an ideological/bhilosophical'plane some\ critical views of UNISIST and

other internatidhal efforts were voiced about the relationg beipg supported/

~created between the developed and developing countrfes. It was perceived

that UNfSIST, and most other similér effores, emphasize links between déveloped

.and developing countries rather than.promoting developing - develeping links,

1

thus reinforcing rather than transformigg:thé depéndency relationship. T(PSE\\S'

.

By 1978 there were 49 national focal points and 46 national committees for UNISIST.
» ! »

a
-

1

20
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efforts are being vi&wed in some circléé as having a tendenc; to avoid promotion .

of "horizontal cooperation" among dévélgping countries. In more e€xtreme cases
'g general dissatisfaction i1s voiced aSou; the dependency for STI on developed

£ : .
countries. Depending en the ideological orientation this dhp§?déhcy is merely

resented, or'it isACOﬂsidered a form of exploitation or even neo-coloniélism.
Ingthese views all efforts by develoéed céuntrigs in‘regard.to STI forILBCs
causé_susﬁicion; It may be of interest to note thgt such views were not
found in lité;ature b;minformatipn'professionals or scientist)engineers, but

only in reports quoting officials.
o

) .

»o

»
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2.3 International Information Systems: ® Some Representative Efforts

- / -
AN 4

A large nnmber of \UN and other international agencies (particulafly ICSU -

r

Internationql Cquncil¢<of Scientifﬁi_Unions) were also involved in STI activities

1

oriented toward LDCs. Within. the aims of this paper, of -particular interest

-

. a ‘t
are those efforts-that resulted-in successful operafional information systems

on an intgrnat:oha&'scale, beceuse their philosophy and design prineiples were,

.

in a Iarge part, formulated in 30cordance to perceptions and arguments, put

forth by LDCs. The direct and groying participation of many LDCs in the

operation of these systems is a réflection ofptheir needs, capabilities and;/q

~ [N

of'operational feasibilities. , : . S ' ‘(/

¢
The Direct%«y of UN Informationp;ystems and Services [49% 1ists in 30 UN

]

ageneies some 108 information systems (including 1ihraries) of which about 80

are related to some area of STI. Of codrse, these informat fon systems and
o .
services are for all countries of the world, th to a large extent they are
particularly oriented towaro the process of, development.and LIDCs. Thus, an_
analyqis of the suQiggEg of their coverage provides a more specific inslght on

-

the perception of UN and its members about the particular subjects for which

{ _ - _ .
information is needed. o . - o e Y

' . . .- .-

. N e
L A . > P .
o N - - . . - . .

Appendix 1 lists tﬁe STI rélated subjects covered by the UN related or

cosponsoted information systems and services, together with the number of such ‘

B L - . - -,

S

services'eovering the given subject, noticing that many éystems-coﬁer more

then one subject. It ¢an be seen that there is a%heavy 6rientation in areas

¥

of agriculture, environment and eco]ogy, communieations, health science and

\
- N -
- » L]
. | } .. . .
. N . »
.

in -a number of technologles.

-

The selection for discussien of three widely accepted information systems,
as provided below, is an attempt to analyze, in a representative way, the
f - .

perceptions about the type of systems that are needed.

e ~..

0o

s
.

ar



1.. ".INIS (International Nuclear Informatipn System) was deveioped and is being

operated, since Apriil, 1970, through the International Atomic Energy Agency

. .
- -~

(IAEA) in Vienna. It is a computer based infoxmation retrieval system based

-~ on the subject 'of peaceful applicationsAof nuclear energy. “-The.principle of

Y (3

. operation is:

\ ‘ a. decen;raliaed input preparation i.e. an agency in each of the
- . S . ’ /
participating countries collects the literature on the subject

produced in the cOuntry and prepares forms for machine readable

.. .~ 1nput according to mutually agreed standards..

.

b. centralized"processing i.e. all these are collated in Vienna and

N -t computer tapes are prepared, together with Atomindex, (a‘printed»

abstracting periodical issued semimonthly) and microfiche sets of

»

I 'nonconventional literature. - . . . :

- .

c. decentralized dissemination i. e. “the agencz in each of the-participating

\ -~
L4

*_states receives the tapes, an¢ other products, and;provides dissemin-"'
, .
et . ation services as it is capable and as are neéded e.g SDI (selective

e

-‘dissemination\of information) SErvices. - ’ e
T ’ 0 ! ¢

The philosophy here is that each participating country iS‘an-egualgpartner in

. ' the enterprize contributing according to its own ‘output (and\thus use) of

&

litenature on the subject (thie is .sometimes referred to as "territorial for- -

mula") ~. Qevelopedgcountries as U S., found the mode of participation also

~

beneficial (for instance, because of participation in INIS the b.s. stopped
(

publishing its own Nuclear Science Abstracts). The philosophy and d

*

prihciples f’INIS are now cha@pioned as models for cqueration betweenA eveloped
countries’in international information’ systemss’ This is particuiarly deemed |
snitahle by LDCs that are at a level of reiatively advanced industrialization, .
as seen from the 1ist of participating countries (some 50 countries contribute

L}

to INIS fnput).

4
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2. AGRIS - Interhational Information System®or the Agricultural Sciences and

. I

‘ .
Technologies, operational since January, 1975, is sponsored by FAO. It is also

a decentralized s&stem with FAO acting as the coordinating centergreSponsible

for receiving, integrating and processing bibiiographic data submitted by .

.

national and regional input centers all over the world. Some 87 countries, at

R » 4

participating. FAQ is assisting in the .development of AGRIS centers in a num~

all levels of development, (including {1.S. and other developed countries) are

t

ber of countries including stAff training and start~up support. AGRIS provides

computer tapes and publishes AGRINDEX. An interesting feature. of AGRIS design.

is that it is progressing in levels, roughly corresponding to the percei\\ﬂ

L

' needs of the 1cyelsfof develop&ent. The present Level 1 is oriented toward

current awareness .services.’ Level 2 is. envisioned as a network of specialized

. . . . \ - :7*. P
.centers for given subjects or countries providing customized informatiom to

-

users, up to rural populations. . ..

’ -~ . .

-

~ In some countries where £GRIS centers are becoming operational on a wider

. -
¢ «e

scale, specialized. information services are being instituted toward rural

extention services which Have peculiar constraints because of their spread and

.

remoteneéss. The ideas (1) of levels of system development, (ii).ongAO's

e Y

active support in establishment of AGRIS centers in LDCs including manpower

-

_trainipg and (iii1) of services to rural e&tensions, is striking'a particularly .

responsiveg cord in LDCs. Tn many ways‘AGRIS is actually a creation'of LDCs
. ] . e . .

e

and their perceptions.

.\\\;A recent evaluation of AGRIS [9] found most illuminating disperities in
[ ‘ - -
views about AGRIS in LDCs and in developed countries. The LDCs attitude was

.

summarized as follows: ' ' .
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- W (1) We need a single comprehensive data base d\fcring,
the world's agricultural literature, in conventional and non- _
conventional fom, to replace the multiple data bases now _ .
_ ) in existence. L S,
v (2) We want a participatory pmgram in whfch we are - -t~ <L
h partners and have equal rights. We do not want to feel com- ° : 5
pletely dependent on a product fully” controlled by one of
the Jéveloped countries. ' ;
(3) AGRIS has been a great stimulus to the develop-" A
- ment of national and regional capabilities for the control of . -
: : ' < agricultural literature. It has provided-a structure within . SN
' which fundsafor development of ‘capabilities (e.g., from : R
. ' _ UNDP and IDRC) have been made availgble and it has Pro- ‘ ' .-
T vided excellent training & "pportumhes in the developing ‘ T
' * countries. : :
. (4) AGRIS is already better than most other sources in T .
- its coverage of the agricultural hterature of the developmg '

7

counties, - ;

v . o (5) 1t would be a serious setback to the develepnient of . .

’ . ) " national information programs in'many countries if AGRIS - .
BRI were not allowed to contfnue. M . e T ' . . -

\ ° ¢« . - . / )

\ - ~

On the other hand the attitude of developed countries was: . ' L0
Lo y Py L v
. (1) Wearealready well provided for by existing services. T 1 -
() Tropical agriculture, a major concern of many of
. t the developing countries, is not our primary interest,
(3) A data base not accessible online is of very limited
y valuc.'_ v o . : '
- (4) Too much material of low scientific value is accepted .
K - ~ into the data base. S
(5) We have very little to gain from paﬁtcxpahon in the
program. h
. (6) Participation on owr part would involve giving but .
not receiving. It would be a form of foreign aid. '
. (7) Departments of agriculture (insofar as these agencies
‘ are, responsible for AGRIS jn various nations) are .
‘ not foreign aid agencies. ¥ . : o
i v, ' ) ’
‘Among others the study found thats (\)Lhe major achievement of AGRIS, so far, was, -

i

-

?

‘more in relation to promise than actual performance but that it has a wide

he 3

snpport; (ii) the. coverage, as yet, -is incomplete and the system”ie not widely

-t .
L]

known and the products not widely disseminated (i11) the 1e\iel of coﬁnnitment ' .

> | by FAO and other agencies is uneven; (1v) operational standards are not fully - = .

-
L

adequate; (v) many countries have no resources to participate. - The greatest

failure of AGRIS coverage 1s considered to be the inability to secure U. S

A

input. Namely, U. S. National Agrieultuﬁl Library (NAL) is in a precarious

- . ’, . +
. ;

. 29 o
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This is of interest here because it specifically relates to the question of
A ’ s .

what;kind‘of information is perceived as needed? Here\are.quotes on the sub-

ject from the executive director of UNIDO in the report Establishment of an

Y

Industrial and Technological Information Bank [52]:

S . . . . h
. W . . 4

“In the case of African countries, for instance, the consultants
pointed out that the proposed Bank should lay emphasis on the
“ reas of agriculture, pubiic health and engineering, and that in
addftion to the collection and storing of information, the Bank
should assist its clients to analyze their information needs in
order to adequately respond to their specific requirements and
development ohjectives. In the case of Asian countries, on the
" other hand, technological information was meant to cover the
processes of industrial planning, technolegical choice and ‘
‘transfer as well as industrial operations. It-was also felt that
:the proposed Bank cobuld serve as an appropriate méchanism whereby
 comparative analysis of relevant data and technological infor-
;mation could be pursued in a systematic manner. -In the Latin
American countries, the need was stressed for techno-econonic
v information to enhance the bargaining position of recipient
countries and in particular, for negotiations of licensing and .
. patents and emphasis was placed on thg need to differentiate the - .
various degrees and stages of developfient of these countries, h
'  bearing in mind their own industrial strategies and technoldgical
capacity!y '

&

INTIB evéntually plans to provide, in addition to publicatibns and
question/answer services, also computer tapés, and even assessments of specific v

i ] 2 . L4 .
situations and on-site advice. ' INTIB's evolution is planned to be heavily

-

dependent on requests from Member States.

-

‘Ihe Bank is a vesponse to the increaging percéption for eed of

appropriate technology and redhésgs for action in this area. UNIDO's percep- = °

tions and actions in areas of industrial ig{ormation and appropriate tech-
. - —~ P . o

nology 1s.§”¢irect reflection of perceptioﬁé as they are emanating from many

LDCs. The very large ngmber‘oficountries participating in these information
activities testify to%the breadth of this need. ‘ | - a

£a 'y D . . -~
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2.4. National Information Systems

" evolution is one of the characteristics of these'systems; thus the information

21 -

Y *

An examination of the type of STI systems established in LDCs can provide

a further insight 1nto the perceptions about the recognition of information

problems and subject areas of needs. Academic libraries were first to qmerge,
’ s

parallel with establishment and evolution of universities; ‘they still remain ' .

a very basic and most ;j@mportant, albeit also a very neglected source of

information. With the a&vent of other types of STI systems in developed

countries efforts at establishment of similar systems were-also undertaken in

~

LDCs. Some of these systems have been in bperation for two or more dechﬂes,

but most of thém ere established within a decade. 4§Qnt1nuous change and s

about factual situations on what exists, under &hat_names, auspices, organi- »

zational patterns, subject coverage, processes, services, products etc. is

L]

chronfcally out of date. This is one of the reasons for numerous country

t

r

' sur&eys by international organizations; remarked about previously, and one of

4

the reasons for preoccupation in these surveys with interviews on the

existence and state of STI systems.'

As to the subject coverage, four categories or cladses of STI éystems can

be distinguished in LDCs:

B

Co . . ' ‘
1. National STI systems with general coverage ‘k)/ .

- &

- 2. "Specific subject oriented inforﬁé%ion systems in an.érea of science -

and techhology
\

3.  General industrial/technological information systems

-t 4, :ggptotal indudtrial/technological information systems' in an area of

- # )
an industrial product or service

R An additionat category may be considered - countrlés that nave ne
specifically organized systems for SII. Some STI activities (in a given sub~

jJect or for industry) in some of these countrles are carried out through a
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R o A
Ministry or a Chamber of Commerce, but there seems to be no information cenéers
as such. Most of these countries (ligted below in footnéte 1) are rather small,
or are islands, or a}e isolated. .These countries'may particularly be ;onsid~’

ered.as outside of the stream of information flow. _ . :

1. A large number of LDCs have choseén to establish a nat&pnal system for
sEi?Bﬁifiﬁniﬁé_EESEﬂiﬁﬁl_gﬁﬁﬂiﬁéEiQE' \These include at least the>éoun§ries
listed below in‘footnqte 2.

The STI activities; products and services, and th? dgpth-aﬁd breadth of
involvement of'th;se national STI.systems varies widely from country to country.
In general; they are more product then service qriénted i.e. more towaré pro-‘
ductiop of bibliographies, catalegs etc. then toward services directly ori-

. ented to users (such as question answering). ‘
There aré twé major general difficulties that‘emefge from writinés about
these pnatfonal systems: ' B
1. Difficulties in defining the scope of their coverage
ZT‘ Difficulties {in findiﬁg a direct relation and a fitting place in
the scheme‘éf development in the given FOuntéges
. On the posiéive side these national systems are a focal point. for a lot

of national STI activities and promotions. Probably thqirvbiggest contributibn

. ¥
over the years is a creation and support of information professionals in STI

. 1 .
- as a vital aspect of information infrastructure. Their national and inter-

national activities in promotion of STI is sizable; ‘any country that has a

1Angola, Bahamas, Bahrain, Barbados, Benin, Botswana, Burma, Burundi,
Cape Verde, Chad, Comoros, Cango, Cyprus, Yemen, El Salvador, Ethiopia,
Fiji, Gabon, Bambia, Guyana, Haitf, Jamaica, Jordan, Kampuchea, North
Korea, Kuwatt, Laos, Lesotho, Liberia, Malawi, Mauritania, Mauritfus,
Montserrat, Mozambique, Niger, Oman, Panamg, Papua, Qatar, St. Kitts,
"St. Lucia, St. Vincent, Samoa, Sao Tome, Seychelles, Sierra Leone, "
_ Surinam, Swaziland, Uganda, United Arab Emirates, Upper Volta ‘

2A1g1ers, Argentina, Bangladésh, Bolivia, Brazil, Chile, China, Costa Rica,
Cuba, Egypt, Guinea, India, Indonesia, Iran, Lebanon, Mexico, Morocto,

* Pakistan, Peru, S, Korea, Senegal, Sudan, Thailand, Togo, Turkey, Uruguay,
Venezuela, . Zaire _ o,

ERIC L 3 .
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national system has more people involved in" such promotion than the ones that

.

do-not have a national system. The role of national ST1 systems in provision .

of products and services may not be as great ‘and significant as in promotion

of the recognition of STI in general. "

2. ~Subject oriented STI systems are those.that are covering a given subject

-

traditionally recognized as a scientific and/or technfcal area of activities or

research. There are generally four broad such subjects in which systems have

been established in a number of LDCs: ¢

1. agriculture and related areas

2. health sciences .

3. nuclear energy and other energy forms (e.g. petroleum)
4. environmentai sciences
These subject systems have a greatly emphasized iﬁfernational orientation,
¢
grimarily because they have been instituted with assistance of some international

agency dealing with that subject. They are also assuming, as are national

systems, a missionary -role in relation to their clienteles and government ‘

administrations in thelr areas. They are also a significant source for education

and training of information professionais, including usage of iﬁformation tech-

nology.

It may be of interest hege to draw a comparison between subject oriented
A
systems in developed countries and LDCs. In developed countries, as a rule,

we will find fewer_natiqnal systems, but more subject oriented systems and

in many more subjects. Every area of science and technology will have one

" (or more) information Systems devoted to it (e.g. chemistry, geology, physics,

engineering, biology, metallurgy, etc.). In LDCs there are no counterpart

systems 1in most of these subjects. The subject systems in LDCs are limited

-+

more or’less to the four'subjects mentioned. This may be the biggest difference

between developed and developing countries in regard to sysiems f:QWSTI.-

- . = N
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3. . General industrial inf grmation systems have¢ been established in some 30-

40 LDCsf \It 1s " hard to establish the exact number because of great variations

minvsivies
in organizational patterns of institutions anfl universities devoted to indus-

trial development.

The n ture'oi;inaustriél information systems is quite Q;ffeggg;'than the \
. nature-of national or subject 8TI systems,/ reviewed above -- starting from

L

. - . . .
the type of information collected to the type of services provided. The -

.

variation in form, organization, services étc. ‘among industrial informatiou

~

systems in LDCs is much greater than the variation aﬁbng national or subject

STI systems. There ig no_one_ ge eral’ BatterK for the industrial systems. One

often found variation is where such an infdrmation system is located within'an

industrial developmept (or research or promotion) institution and it provides
N\

information services closely connected witﬁ\the indug&rial development services
- \ .

of the parent institution' the ‘most advanced form of this is provision of
industrial consulting together with information services. Another variation
of such service is to provide answers to planners or industrialists to questions

arising in their adtivities, often only in terms of referral. Many industrial

information systems are also found that are "buried" in some ministry or

- similar high office.

Here are some problems often voiced in relation to sd?h general industrial

information services:

a

...';hey are attempting as are their parent institutions a broad

-

: industrial coverage, but théy-are ending up‘supporting_énly a i
¢ . ] \

gelect number of larger industries

&

--. they are not effective in technology transfer, particularly-not:

in relation to appropriate technology

... they provide too much bibliographic and referral information

and too little direct and simple answers to questions or ‘

31
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information in repaéﬁgéa(scéle down, synthesized) form
R «+. their power of’asgessing the accuracy, value etc. of information
i 1s low, including assessment of reliability of industrial contactsy
Altbough these ériticisms are Qoiced often, there is also a realization -
that thefé is relatively little that any industr}al information sys&em can do
'about it. Namely, it seems that the cha&ge ot expectation of these systeps

in LDCs is to provide information that in the U.S. will not be obtained only

by querying information systems, but mua’lmore by doing market fegéarch,

laboraiory testing, industrial research and the like. in smaller developed

i
-

countries such as Denmark and Canada,Athat do néé havé the capacity to do
market; laboratory and industrial research at a scale of U.S., their indus-‘
trial information systems tried to resolve the problem by having ekperienced
-engineeis doihg.the information work, rather than inforéation spec¢ialists;
they 31;6 instituted very close personal contact with industrial personnel

. _ .
and face~t0—face‘communication as an information service. Thus, in a number

of LDCs (particularly from Latin America) was voiced the opinion that models

-and methods of industrial information systems in Denmark, Canada'and other

L) - - ‘ .
smaller countries are much more relevgnt to their needs than the methods

used in the U.S. For instance, the quite successful industrial information

. .
centers in Mexico*(INFOTEC/CONAcfﬁ) and Equador (CENDES) were started and run

l) ¥
by engineers —- they{became a model for establishment of, similar centeérs in‘

Latin America. ¢

4. Sectoral industrial information systems are devoted only to one class of

industrial products or services. Information centers can be found in LDCs .

related to: .

<

leather; fisheries; metallurgy; paper and pulp; textiles; ‘food and food '

- .

87 o technology; machine tools; minirdg; rice; small enterprises; chemical

»~

technology and chemistry; and in a host of other areas. :

S - 32
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For instance, the Asian Institute of Technology in Thailand cperates inter-

® .
national information centers on: (1) geotechnical'engineering, (ii) renewable

energy, (iii) rural sanitation and (iv) ferrocement [53]; the last one is an
° . . . -

interesting case ﬁecause'it was established in 1976 on the recomﬁendation of
/ .

the U.S. NAS Adﬁisory Comhittee on Technological Information which identified |

ferrocement as®an overlooked labor inteﬁsivg intermediate technology material’

’ . '
with wide potentials, particularly for rural areas.

The advantages often cited of these sectoral systems include the ability

to better analyze the users and better concentrate on the satisfaction of their

needs. , Although thex\are being strongly promoted in the literature, there is

SN
no evidence that the number of such centerg is large (in comparison to the

number 6f other systems‘discussed above) or that they are being established at

a high rate. Tt seems that the need for such centers is there, but the relatively

small number of users and usés prevent larger investments. .
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.adopt it and even those that did so made no effort to enforce it. There is. '

1
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2.5 National Plans andquiicies for STI

23 '
. One of the ideas and recommendations that is constantly recurring in the

[}

l{terature (particularly in reports to or from international organizations) is
about a need to establish national plans and policies for STI activities. Every .

international agency or organization made and. supported recommendatibns to
¢ . r
that effect and many agencies provided,assistance anﬂ gui&elines for such
activity. UNISIST in partisular was, and‘still.is,nactive in tne area‘of
natienel ppliifes; tgexe.were.many consultants sent to different countries on

rl

this topic. Even U.S. authors and agencies made such recommendations -many

timeq, despite the fact that U.S.. itself does not have, nor is it likely that

it will have in the foreseeable future, such a policyi

AlthOugh the recommendation was made SO oftenaand so strongly vegx few

countries made an effort to draft such a plan or policx, fewer to officially ' (///(‘

little or no grassroot care for or against sugh a policy by information -scien-

-

tists, Iib;srians and informatioir users. Practically no nention,about national
STI policies can be found in‘the litera;u;e stemming from these two constitu- |
encies. It is not-clear if they consider the issue i;reIEVant or if the
consciousness about national STI policies is very low. |

The list of countries thaé actually have a separately stated national STI
plan or policy is low.l_ There was no evidence nr diSCussionlpublished on the
effect of these policies ‘where they exist, on the provision af;STI services.

Howeggr, a number of countries have incorporated some or other aspect of
STI in their general developmental piansx }t seems that often a’' confusion

exists between policies for: (1) science and technology, (ii) STI, (iiiY infor-

mation in general. _ - : .

Bolivia, Brazil, Ghana, India, Indonesia, Mexico, ﬁigeria, Taiwan, Venezuela.
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A Need for STI plans and policies is widely perceived; an orderly STI

development needs a clear policy, but it seems that many STI activities of a

A

high order are also occurring without specific STI policies. The biggest

-

4

obstacle to derivation and gpplemenﬁation of STI policies was listed as the

-

absence in m@ny LDCs of adequate functional and integrative relationships 'be-

-
»

';weeq firms, ministries and institutions dealing.with STI. .

1Y



3. AVAILABILITY OF STI

3.1 Overview .
In order to be eventually utilized information has to be first available
and second accessible. This section deals with the perceptions in LDCs abqﬁt

the needs and problems related to availability and the next section deals

with accessibility. o ' :

~

This breakdown into availabiliggll accessibility - utilization parallels.

the main functions of any and all information systems, including’ libraries.

It is impoxtant to divide the discussion in this way in order to be able to
N ‘ A :
understand the nature of classes of different problems that require solutions

However, in the literature
of their own. ,1It is not usua%Ato divide the discussion of problems in this.

way, nor doe§ any other classification of problems exist. It is usually

.

found thet all kinds qg'pyobleﬁs are all discussed and dumped together and

A

) . 4
in tself this presents a major problem of sorting out.

Availability is defined here as involving and deﬁénding on three factors:

1. Definition of information that is desired and needed as to sﬁbject,'

type, level, language and other characteristics. In a practical

- sense this should result in criteria for selection from the mass

(S

of existing literature, criteria that_ are needed as the base for

input; it may also result.in criteria for creation of some speaffic
literature or of repaékaging of information i
2. ﬁeiection of information and/or literature from all thatnié'available.
s These are the decisions on which spécific iteﬁs, how many items are
to be included in a given information system (or in a locality,

country, region etc.) in accordance with (1) criteria and (ii) avail-

_.able\{iéources.
. N -

ERIC
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3. Acquisition of information’and/or literature that has been selected

A

for inclusion, meaning obtaining physical péssession.pf documents

and other items where information is recorded. - ‘ )

4 .

el
-~ 3?
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3.2 _Definition of Needed Information

3.2/1 On’”tlie Rationale for Definition

What information is needed in relation to development? It is, of course,

a key-question, because the answer will determine the contents of files and

-services of inforation systems. The rationale for the answers found in the

-t

literature from LDCs is generally one of experience, common sense and opinion.
- 1Y .

3

These are effected by aspirations snd concepts of what are the developmental
goals and what is development all ahout. These are also affected by the
currency of international drives (for instance, at present the topic of

appropriate technology is very much on the agenda, which spurred discussions

)

of appropriste information). . _ ‘ . ‘.

-

Opinions on the snbject, type and other pnaracteristics of information
b needed were voiceg very “fraquently, over a.lbng perind of time and by all the
constituerjcies involved in STI. It is the- most often_discussea'tooic in the
‘1iterature.. Many items in the 1iter5ture had thougntful and thorough dis-
. cussions eoupled with presentation of some data for‘the support of conclusions.
But it also should be nentioned that many opinions were voicedh(Particularly

as reported in surveys by international consultants) by people who according

- . '

ta their titles have no direct connection with either information protessing
or use in the subject commented about, and without evidence for their con- '
clusions. At times one gets an impression from looking.at the literature
" that everybody is an expert on this topix.

Another. striking aspect that emerges from surveying‘the iiteréture is

nay i
the paucity, vagae absence, of studies (in the scientific sense of.- the word

"study') on the information behavior and needs, and other characteristics of

§

potential information users?wg?cﬁ were'aimed at definition of needed information
and/or literature; or studies on the subjects; characteristics.and behavior of

literature itself that may help such definitions. Thus there is a dire need

ERIC © | - 38 “
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for conduct of scientifically based studfes that will help definé_infarma;ion '

needs in given deveioping countriési . '

" One other thing shbéld be yndefscored. There is little direct connection

* between the many digcussions'oh the definition of information needs and a .

&
-

) &>
follow up in terms ofyéctual implementations in the form of information systems

- ]

- and services for these needs. Rather, the discussions are aimed at creation of

a concepsus to be used for aetion.

3.2.2 Categorization of STI

It was QidelyvreCOgnized in the Iiterature'éhat there are a number of
different categories of STI and that each of the categories has a different

dtility iﬁ_the procesé of,aevelopment.

Many perceptiéns on‘the division of STL in certain categories according to

development needs have been brought fofth. Here are some of the more typicalj
. - . f‘. - °
and reoccurring breakdown of categories: N

1. In terms of levels of information needed for LDCs a distinction was ",

made between:

~

= Policy:and management information,-enabling deciéion on choices of

alternate strategies and an increase in negotia&ion capaﬁilities' .

- . " .

- Scientific and technical enabling learning and technical decisions
1, : ~ : "
- Operational information enabling Rroductidn and services
- A )
2. In terms. of necessary knowledge a similar distinction &s above was

-

made between: . o

- Know-why information (more scientifically oriented, generally readily

found in- the literature and éasily transferable);
~ Know-how information (more technically oriented, not so readily
found in the literature, may need repackaging, harder to tramsfer);

C
N .
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- Show-how information* (operational training, méiqtenance ete., not

.

. -

found;in the literature, needs creétion,,repackaging?.handest to .

transfer)

3. As to STI resources an often made distinction is between:
. . ! # .

~-'Formal information resources: the open literature including report

literature and the infrastructure associated with it:. libraries,
. N . ‘.*

' a
.

abstracting and indexing services, data bases etc.

-

- Informal information resources: personal contacts, consultancies,

~. "invisible colleges", meétiﬁgs, training sessions etc.

- Specialized and negotiable information resources: patents; licences;

data on industrial processes and ‘products; Qbe:ational informa;ioh;
: . . o
marketing surveys; statistical information; and other information not

readily'available in fg}mai resources. Great stress ié often made

.- -

- on the importance of;thi; iype of information-for &evelopment

o~

- .
.4, Distinction 1s sometimes made between information for -different levels
° co :
of users, such as STI information for:-

o

gcientiSCS, engineers

»

- business managers, industrialiéts

- adminiétrators, policy makers

- extention workers

« . - semi-educated persons

- 41l1literates - .

i . +

These various categorizations are not contradictory, but they do illustrate

Ed

different concerns and conceptualizations. In order toé recount some of the

; . -

more common themes th:f are evident from the mass of literature on this topic,
o ,

and particularly Ffom'reporté in preparation for UNCSTD, we.shall discuss next

the perception of Information needs in three areas:

S T 40
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1. Scientific iﬁformatﬁun ¢
2. Industrial and technological information -

3. Policy and decision making information _
< . / -

3.2.3 Scientific Information

-

rd

* When it comes to discussions of STI in LDCs the "g" is very small and the
A . Lmas2
"T" looms very large. There can be found little'Qﬁécussion about “the needs
for information and literature strictly scientific, particularly about liter-

ature from basic science. In some reports a stance is taken that basic re~ ,

search (at times this means scientific research in general) is not an affordable

- gctivity of LDCs, thus literature on these subjects is not of direct interest

to information negds.

In the discussions on information needs one can also find biases directly
‘

v (L
negative or even . hestile to scientific literature. At times the literature is
. * r

viewed as simply “academic" and inappropriate to needs. But at other times the
hostility is a conéeiuencé of a dissatisfaction with thqfresults'of development
achievements in some LDCs, where science played a role in the growth of some

areas.” For instance, the report "Impact of informqtion Services on.National
: . « r - . '—‘ ) . - .
Development" from India-[5] discusses the

! ‘?'T...negative aspects of education in science that...resulted.in several
distressing aspects like brain-drain, frustration among all sections of
technical people, underemployment and unemployment. ...Science as it,is
now practiced seems to have no influence on the life~style of over 80
percent of the population. This obviously is because of the fact that

_priorities and policies in science, are laid down by the 20T of the
people who are actually in the field of science and even these people

ate guidéd by their counterparts in the.more advanced countries. [The
reportgsben recounts the science based achievements in India in nuclear
energy, communication, space research etcl...Amidst such outstanding
_ achievements of science, we see conditions of appalling poverty with
‘ millions of people living in conditfons which can hardly be called
habitable. One frequently asks the question if science, and more
particularly technology, has failed in its objective of social utility.
-..High sounding theories are aired, more to win recognition in the
academic field than to seek solutions to the piling problems of back-
* wardness, squalor and malnutrition...Undoubtedly scientific excellence
b ‘has been achieved in several areas but there has been no meaningful’
*.  1mpact on...the quality of life of common mad...on industry [and)
. indystrial research in India [which has} appaxently failed to deliver
the goods.™ " ; 1‘\53

-

~

o2

» - -



“arn

ERIC

scientific information and literature. The mentioned report provides,in addition

' agriculture), as well as in a number of other subjects

3.9

This passage is a characteristic reaction to scientific acﬁdesements in a

1
-

number of LDCs. ientif rities are questioned and with them the

P

a number of statistics and further analyses of the areas of problems, such as
health, agriculture, small industry (in this substantive analysis it is rather

uncharacteristic) and thep in the recommendations about STI information it

N

unfortunately does not go beyond general suggestions that proper information
should be provided to various segments of population from scientists and. managers

to illiterates (and in this type of general conclusions it is rather characteristic
of many other similar reports and articles) T .

But the percepttfon that all is not well with science, and .thus with scientific

information as applied in LDCs is coming through very loud from many conntries.

R

Unfortunately, the perception of what should be repldced in terms_of scientific

¢

information is as'yet.so general, that it is fairlf useless for ﬁfactical action.

When it comes to areas of health sciences and ag;i;nlgnggirelated sciences

the stance is not as negative or harsh. To the contrary, these are areas of

‘areas s
concern, thus tt—dis scientific information in thesen perceived as very necessary

;and desirous. However, as for many other subjects, it is being advocated that .

a prelevant proportion of this scientific literature shoyld be scaled down,
translated to ‘the level of understanding of a mass of people. Popularization ‘
of science is being caljed for, primarily in these two subjects (health and
. N
' It ts also of interest to note that scientists (especially leading o
scientists) in LDCs are by and large bypassing STI activities in their own’
countries and are "plugging" themselves directly into the mainstream of glohal

scientific communicatipn channels. Their best works are published in inter-

national scientific-journals, they attend international conferences of their

' « ) - .
peers, belong to "invisible colleges®...and in general behave in relation of

J - ¢
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use and communication of scientific information' in much the same.way as their
colleagues in developed countries. The biggest complaint about STI resources

emanating from scientists in LDCs is a lack of good library resources, parti-

. cularly in relation to sclentific journals. More direct contacts between

scientists from LDCs and those from developed countries are being urged in

many items in the literature (trips, fellowships, research exchanges ete.).

-

Programs such as Fulbright are- in great favor.

3.2.4 Technological and Industria[_}nformation‘
’ ;

This is the area that attracted the most discussions and recommendations

from LDCs. It refPects the great concern with industrialization and tech-

nology application aslthe backbone of development. However, the perceptions of‘

-

what particular information on these subjects'should be included vary acco@@ing

- to:
,....the.gggg; or stage of development of a country
... the conception of what should be the direction of techngipgical
and industrial development .
cen detecéion of flaws in the previous applications of technology
) ' and industry in devélopment '

The countries’ that are on the firij: (p_re—ihdust:rial) and second (beginning

industrialization) level of development perceive their information needs in.

much more basic terms than in more developed countries. What is understood-by

technological information is considerably different from what is understood in

. )
more developed countries and has ‘almost no relation to the understanding in

the U.S. Such basic information'is much harder to provide and it requires

efforts in mass education, basic technical training, and the liﬁe, rather ‘than

. Just .provision of printed materials in any form. The perceived needs for

technological information and for training and education are inseparable. This

ES
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_comes through from many reports. Rither then to recount them, here is pro-

vided an‘illustrative example: (from:- A Study on the Application of Scien-

tific ahd Technological Information in Deveiqgment ~ Field Study in

[Kfor sisal and kgnafi]members of the National Textile Corporation

Tanggnia)ilB]:

"This example should be cited here since it illustrates clearly the
impqrtance of technical information for the productivity of a unit
and the survival of an industrial entreprise. These twd factories,

(Texco), were installed by an Italian firm. The sisal factory was
completed in 1968/69 with an initial cost of 55 to 60 million shil-
lings and the kenaf factory in 1972 with a cost over more than 20
million. Instruction manuals for the operatior and maintenance of
the machines were furnished in Italian. As a result' the local
engineers and technicians were unable to read them and could not
maintain the machines as required. Moreover they could not even
work the machines efficiently or order spare parts when the necessity
arose. For the last couple of years,.the situation in the sisal )
factory is’dramatic. Some machines are out of”ordervand the others_
are working below capacity or producing too much waste. The losses
are very heavy and Texcq has requested the assistance of a foreign
expert for a diagnostic study. The consultant visited the factory
and noticed a visible lack of management, technical expertise, super-
vision, maintenance, control and safety measures.
The kenaf factory has encountered fewer probiems because the machines
are not so old and the processing of kenaf is an easier operation.
For maintenance purposes, they have succeeded in finding someone in
the region who knows enough Italian to assist them in reading the
manuals. According to the manager and his senior technicians, there
is little need for information other than that required for main-
tenance. However, they will be interested to purchase more books
and magazines if they are provided with a list of relevant titles.
appears that no one in the factory kmows how to get this infor-

" mation. The chief-engineer, newly appointed, expressed the need

for some books and magazines on mechanical engineering and said
that he had written to some publishers for bibliographic information.

...The need for ipformation on research and development activities
is more understood by those involved in industrial operatio ¥ based
on evolutive- -techniques like chemical processes. This is the™tase,
for example, in the tanneries and to a lesser ektent, the textile
company for dying and finishing operations. One senfior technician
in the tanmeried mentioned that relevant references and abstracts
are often found in the few magazines they receive on leather tech-
nology and chemwistry but, he and his colleagues do not know how

to get the original articles with the present restrictions on
foreign exchange,l



To underscoré: three elementg that are treated as separate problems in the U.S.:
(1) ge?eral education, (ii) techniéél training and ($ii) technological infor-
matiqn are all perceived as one problem of technological information in many
LDCs, partichlarly'in'thé countries on the first two levels of deyelopment.

The countries on the third (relatively advanced industrialization) level

of development perceive their needs in technologiéal and industrial informatiom

[}

in relation to a number of different concerns:
" A}
... creation and extention of technical know-how; \"

-

... development of new industries and/or new products; diversification

~

of industrial areas; ' .

<

-

... increase in the efficiency of‘prodegtion;
... increase in industrial employment;
... assistance to small industry \>>
One of the fgélgggg of a number of developmental efforts in countries that
are on-the'heginning or relét{vely advanced stage of industrialization relates
to the import of advanced technologies and/or read& made and installed ("turnkey")
factories. Thege were proven to be often: |
1. beyond the capacity of a country to absorb and iategrate .in a pro-

fitable manner (thus becoming "sick industries") .

)

. 2. .above the level of gechnical expertise of the available broader work
force (thus becoming operable at a low level of p}oduction or in-
operable) and

3. highly capital intensive and not enough labor intensive (thus draining

the fesources butpnot creating desperately needed jobs),

To counter these failures the idea of appropriate techqplggx,wés developed.

Hithin‘the‘past few years this became a pivotal concept in international dis--

-

.cussions about science and technology, warmly embraced and promoted by most, 1f'

not all, LDCs. In many countries it also became a central thrust for reorddring

.

[
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. appropriate technological and industrial information. There is hardly any

‘national priorities in indugtrialization. It was also seen as a way to ‘provide

developing-developing 1links, and reduce the dependency on highl& developed
R ~ . e

countries.

Alongside the concept of appropriate technology emerged the concept of

-

-'preqent day discussion on STI in LDCs that does not have at least some reference

to needs for appropriate teqhnology and appropriate information. This is a

present day cengral theme of discusdion on STI, a theme that became central

»

only within the last 2-3 years and that is very much present in recommendations
for UNCSTD. Being this new, the theme of apbropriéte information is not yet
well coﬂteptualized and it means many things to many people. The range of
meanings -include: | ‘

... on one end of spectrum, the meaning is technology and related infor-

mation oriented toward the Bboresgépeople and the uses of local

resources -- small scalesp labor intensive rechnology &i{gned to
meet basic needs and raise productivity [21 9. 5 15}

-« related is the notion of "museum technology” i.e. technology used

Al

" in developed countries when they were at stages similar to LDCs;
suggestions are made for searching of mqseums‘and synthesis of
; finging
“ed ontfhe other extreme is.the view that thus is information related

to technologies a.country would chose given as wide a range of

chglggg as possible; in this case the task of promoting appropriate
technology is that of widening the available spectrum of technol-
'ogies of all sorts and of information abqut them [e.g. 54].
One integrating definition suggests that appropriate technology is [23]:
1."In ;erﬁs of resources, it is technology that is intensi#e in use of

abundant factor, labor, economical in use of scarce factors, capital

‘e ‘ 47
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and highly trained personnel and intensive in‘f domestically

produced inputs.
. ! P “

2. In terms of scale:. it is technology that is small scale but
efficient, readily replicable, operated, maintained and repaired, I
low cost and acQ9ssib1e'to people and enterprises with low income.

3. Tn terms of compgtibiiitx}it is technoiogy compatible with local

cultqral and social envifonment.
However, the problems and obstacles in obtaining appropriate information.
are considerable simple because it does not exist, most of the time, in readily

Al

available form. Thus discussions encempaés needs for:

- -
... Generation of\gnformation materials for development problemsﬁ
which are identified but'fof which scientifié solution are not
fully available )
cee ngggkggggg ;f information (synthesis, translation to a language ‘*E@
: énd levél) éo directly relage éo technology adaptation and use,
. ’ particularly on a local level |
... Screening and evaluating techn&loéical inférmafion; provision
¢ of technology assessment ;nformation
. Réduction of technological dependency*; e.g. provision of main-
tenance information on the level of maigtenaqce personnel
... Importing information on successful technology apglications from
' other L§C8 o ‘ | i :
... Emphasis of tnfdrmation for smalI;scale indust;ies, together with
,\1’, help ip defining their tephnoldéical needs/opportunities; ;tress

A Brazilian definition of technological dependency is when an assembly line
which has been in operation for some time breaks down and a "little old man
from Preoria" has to come and fix it.

leg:g ,18 <
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on small scale technologies and connections with small scale
industries in developed countries (a connection which does not.

exist, as & rule, the usual connections are with large industrial

enterprises),

... Emphasis on provision of "information and answers" vs. "documents

L
and references"

... In relation to rural needs, the emphasis to be on information

~ suited for segments of the Population, as yet largely*unserved?
8partic_:ularly extention workers, semiliterates and illiterates¥*

«.. Use of unconvential channels for distribution of information —-

'y

radio programs,‘films, picture books, illustrated manuals etc.
; & - _ . '
Tﬁe evident theme her. is a desire to ;ncrease the absorptive capacity in
a number of potential users'by:gearing infpr@ation in direct relation to tﬁeir
levels, needs, tolerances; to make non;users into information users; and
to tryrhew.avenues of approach, as shortcuts to development.
It;?ealized (but in very few repoftsi that the greatest obstacle to the
implementation of ideas on epéropriate information iS'thatJ;t is not readily
available in fhe scientific and technical litefature. It £as to be created,

and in itself, this is a monumental task. This idea does not inciude only
' /

distribution of what exists, it incorporates creation.

This includes emphasis of information in areas such_as: soil preﬁaration;
pconservation; fertilizers; pesticides; traction power, including plows; improved
seeds; use of agricultural waste; water managements; tools, implements; animal

husbandry; forestry; wildlife; fishery; beekeeping; handicra s; "housing;

~sanitation; health; transportation, etc.[5].

!
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A criticism of the concept of appropriate technology is that this means

inferior technology - one that will keep LDCs locked permanently in a low
* . . . < . '
stage of development and permanently dependent.

. _ . )

In a way, quest for appropriate, technology and information is-also a
rejection of the previously popular models for development stressing building
of heavy industry as a base of development and achieving development in large

quantum jumps. : ' K

There are also views that developed countries are not willing to provide

appropriate technology and information because it is in their interest to e
continue to provide expénsive large scale technologies and finished products

N

and to prolong the dependency of LDCs.

3.2.5 Policy and Decision Making Information N

As the discussions of STI for LDCs began some 15-20 years ago, it was

~

‘concqhved initially that the main thrust is toward bibliographic information in

~ .

sciences and engineering proper. Ihis was expanded some 10 years ago to include
the social sciencés and the numerical data from scienceé and éngineeringﬂ Then
it <ame to anothér expansio; of the concept to inclgde technological data
industrial data, etc. as discussed in the previous section. Most reééntiy

another expansion occured to include data, information, documents that are of

direct aid to making policy decisions, from decisions on general strategies,

. to decisions on specific purchases among alternatives, to decisions on marketing

"engineers.

-

of productSISerViceik to choices for gbecific designs. This is for use for a
wide range of decision-makers:. from politicians and ministry offieials to

managers in banks, business and industry, to industrial designers, to plant

LN . -

P The range of the type of information ;@at is mentioned as requtred for

¥ ’

‘tﬁis area is very, very wide, for instance it includes information related to:

20
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1. Business and management information: financial and commercial data;

ﬁaﬁes,‘addresses, volumes, reliabflity of firms in given sectors;

~

productivity, inventories, resource distribution etc.

-

2. Marketing information: markets, products, forecasts, cogts and .

pricing.

-

3. Negotiable information: 1licenses, patems, consultancy assess-

ments. : {’/‘

4. Design information: standards, specifications, blueprints, indus-

trial catalogs, regulations. -

5. Operational information: maintenance and repair manuals; replace-

ments; process specifications and guides.

-6. Laws and regulations: international and in various nations.
Often mentioned are desires to provide:

- .+ JAnalysis of such information and particularly to assess its value
- -

and appropriateness

v

-+ Reviews on various topics (e.g. of existing technological processes

and associated hardware) with a clear and quick presentation of
relevant elements to permit informed choice of the more appropriate .

technological alternatives

-+. Assessments of future:primary and secondary impacts of technologies
before its application to improve present decision making

. «+. Information aimed at increasing nggotiatinglcapahilities including

informati&g from other LDCs to their negotiations, prices achieved
¢ ete. (stressgd very strongly by Latin American countries). -
Oné view gaining in populari£§ is that é%bitfa:y limi;ation of‘information
to its bibliographic form or to information in predetermined fields of human
endeavour have "lost meaning" and that to plan STI systems at the national level

solely for the transfer of bibliographic information has "become a.nachrcnistic"[:glf]‘

¥
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In terms of the U.S. practices and divisions, this mééns inclusion of management

-

information systems, business systems, patent and licensed registry systems,
financial inform¥rion systems, market research and marketing systems, and the

like, into the universe of STI.

Again it should be stressed that such information is not readily avatlable,

in any literature, but this point is very rarely mentioned.. Such information

-

-

requires extraction1 and even generation,' which while clearly possible will.

require commitment of resources and expertise on a much higher level than it

is presently commited to STi acti es'anyplace.
S .

>
lln the U.S. §£;h inforflation is often extracted, synthesized and provided by

various business ipformation services (such as Predicast Inc.) and is aacessible
for on-line searghing via vendors such as Lockheed. Many aspects of STI
information expfained here would classify as business information in the U.§. -

E 92
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need ' for similar resource sharing efforts [e.g. 32].

3.3 Selection Problems -

The d{scussions of the probleﬁs of sglectian and,.of acquisition~shé€§ted
almost solely‘from information écientists and librari;ns —- people copcérned"
directly with tﬂe practical issues in running information stteig. These are
operational problems and already'relat; to building of information infrastructure.

It was widely recognized that selection and acquisition present severe obsta-

cles to successful operations of libraries and other information systems in
LDCs. ,

The modern worldwide problem of selection of materials for scientific
: _ ) /
and téchnical informatiqn systems stems from the very large amount of scigntiffc

-

and technical literature available in the world. And as the amohne?is growing

at a high rate (the phenomenon refer&d to as "information explosion'"), the

selection problem became acute and it is getting worse. The reason is_that the

-rate of growth of ST literature is much higher than the rate of growth of re- \\

sources of I'ibraries and other STI systems. The cfunch is felt not only ' in
LDCs, but also in U.S. and other déveloped countries, where many efforts (re-

. ' »
source sharing, automation, networking, research on utilization for decision v
- .

—

making etc.) have been initiatéd to counter the situation. Similar eff;rts can-

not be as yet fouqﬁ-ﬁo any larger extent in LDCs, although libragians and infor-

-~

mation séien;ists from many LDCs showed in their wriéing an awareness of the™ ) -

| 8

The sctienctifie and technical literature is growing at some 7% & year, thus

doubling every 14-15 years. The major contributors to this literature, up to

about a decade ago, were the developed countries (U.S. and USSR in particular).

-

However, more recently the percentage of contribution, from developed countries

a2

is fa;ling off, but the contribution of literature from,developing countries is

kg}sing; fevidenﬁ from a nuﬁbe;‘of studies by P. J. da'S,-Price“hd E. Garfield].

The growth is still 7%, but ‘the contributors are kivided differently; here we

-~

‘. . N . ‘ » ] :
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can clearly observe one of the rising effects or indicators of de§elopment.
4

However, if impact of literature is measured with the relative amount of

. citations. that an article or journal receives, then it can be seen that the

highly recognized journals from developed countries still shave Ehe highest

- -

-

rate of impact. : : ' .

Tﬁe increase in mgre quantities of publi;ations does hot have a direct
‘relation to quality 6r impact of.such publications. But it does;make for even
more difficulty 1n\£inding';nd selecting the quiéitative items in all that mass
65 &uantity;_ Digcrimination is ever harder, and ever m&re-necessary, Because
\there simply is no ﬁoney for indiseriminate sele;tién. Some iﬁformation‘
»scientists and librarians in LDCs areidiéplgying a high degree“of-awareness of*

this problem as seen in their discussions, but others are not (55~seen by the

" lack of discussion on this problem). The recognition of this quantity/quality

-

problem is not universal. . - “

The;discussion of the problems of selection of appropriate STI also cen-

L]

ters' at times on the problem of translation and even creation of such infor-

: mation‘(gs femarked previously). Namely, it is being noted that users in much

t

of theiavéilable literature cannot be used because it is not-in the language

]

énd/or:on tﬁe level of the potential users. To cope with problems of different -

t

' lédkuages mgny‘countries and information systems instituted translation gfforts,

‘but because of the very High costs %ﬁ relation to relatively low use, the

translation efforts are not wide sp*ead. Thus translation is very often listed

e;of the major problems for whi%h no satisfactory solution has been found“\

1y . o i . . .
as yet. As more countries are produding their own literature, the language and

’ t

tgaﬁslétioﬂfpfoblem is increasing rather then decreasing. This' factor is also
seen as an obstacl? to furthering developing ﬁ-deyeloping‘linké.

.v ° Be
As to creatien of appropriate literature the difficulties are even greater,

-

X mucﬁ‘greater. Some ribr5¥ies and information centers in.LDCs found themselves -

A
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in position of writers,'xeﬁriters, syntheéfeers, p&pularizers an@'publishers of
> o

[} ~
“

literature -- a role for éhich,they are not well suited. Calls were made for

>

organization of special departments in information sy@tems or even special insti-

tutions that will deal with creation and publishing of appropriate literature,

-

while the - information systems then will organize and disseminate it,as is their

traditional function. The relations between information systems and puhlishers n

. . E)
-

in LDCs are not élose; which pose still anothér problem. It should be moted

that there are no calls';n U.S. or other developaq;eountries for. libraries and

role of a ’
information systems to assume agrewriter and publisher nn&n in the above sense.

N

A further problem in selection often voiced pertainsgto the inaccessibility

"~ and lack of tools from.whlch selection can be made; tools such as book and
. , «_ .

journal 1lists and reviews, pubiisher catalogs, union lists, announcements,
: 3

indexes of technical reports, etc.

‘e \

, . \
An often mentioned approdch to selection problems is cooperative seledtion,
or distributive selection; the idea is that a number of libraries or information
ig%ems in a couhtry or a reglon should cooperate in parcelling the selection,
"

_making sure to minimize the ennecessary duplieatian and spread more widely the

coverage. Unfortunately, such ideas have rarely been put to effect. It is
- .

', often lamented that the situation is often just the opposite and that the degree

of cooperation among information systems and libraries, even in a given city, is

very low. This lack of coqperati@n is found in relation to many other. functions,

h v

not only to selection.

1

But above all the problems releted_to selection, loom the complaints about

grgat disparity between the available regsources allocated for selection and the

- F ] ‘
available mass of literature from which to select.

-
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.  ‘3;4 Acquisition Probiems ' o -

~ Excerpts from a papér on the problems of acquisition of biomedical literature

Acquiéition pertains to ordering and obtaining the physical copy of a

document; this 1is often referred to as "document delivery," "documenc procure~

* ¢

ment” eatc. ‘Being so tangible, the problem received a great deal of discussion.

L
¢

in Nigerian libraries is quite illustrative of the problem in general [12]:

"Tight. budgetary and administrative controls give them [libraries]’
little elbow room in the acquisition of the materials they need.
-The journals more then books present the greatest amount of
problems. .

3 . .
. ..Delay in transportation, [cause] delay in receipt’of the
- Journals from publishers. . .Orders take four to six months to be
serviced...because of surface mail, as air freight would raise
the total cost of the subscription far out of proportion to the
library's budget for jourpals. Journals are lost in transit...
poor postal service. :
. -..Delay causes inability to claim missing issues of journals...
because publishers demand that claims be made within sixty te
ninety days. . .Overpaying for the missing copies when reordering
[1.e. they are paying twice].

.. .[Because of such losses]) éaps f%gQuently occur in the collection.

...It takes as long as four to six weeks to-get a photocopy [from a
U.S. or British library]. ..minimum of eight weeks from continental
Europe or Eastern Europe.

-~

...Lack of competent book dealers in the country.

®

...A few biomedical periodicals published in Nigeria...are even more
difficult to obtain from publishers than journals from abroad."

Beside the chronic lack of resources the problemg of acquisition are irtad

-

" and gene;ally out of the reali*of influence of information systems themsflves;

-

ptoblemg such as this are listed:

exchange funds for STI materials.

.. » Tnadequate te1ecqggggiﬁgggggaggsggggg,'domestically and internationally

for direct contacts.

56 -

. ;
. .. Inadequate postal services as one of the general problems of {nfrastructure.
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cos Inadequéﬁe attention to.special problems of acquisition in LDCs by \f

.publishers, book and journal dealers and other agencies providing -

physical copies’&f dOCUﬁeﬂts in: developed countrié;,A

... Copyright restrictions‘related to copying of materials (including problems
.of fair‘copy use vs. pirat&ng) ‘

... Photocopying equipment and éerviées wfthin LDCs and obtaining Photo«
copy services from developed countries _ e ‘

«.. Administrative obstacles in ordering and purchasing; an excess of
. ' »

bureacracy in procedures A D A

hY
- : . 7

-.+ Ever increasing costs of publications, which are growing at a parti-

”

cularly high and prohibitive rate

A
I

s ++. Very low degree of.success in plans for exchange of publications
... All the problems cumulatively causing coﬁsiderable.scarc}ty of current

publications

LY
. .
: . . B .

Many international efforts to ease these problems have beén launched, > but

with rather limited success. Many calls are made for more effective schemes in .
1

solving tbe'acquisi&ion'pfoblems;'considerable assistance from developed -

countries is expected.

At times some of the'acquisition prkblems are viewed as restrictions im-

4

as
posed on LDCs and_ﬂ form of exploitation (this is done without consideration

that these are general restrictions, and that many of the problems are internal
T N -’
to given LDCs). ‘
{

At a different level the problem of acquisition {s being intensified with

W’

the fntroduction of bibiiqgraphic and other data bases, with on-line or batch
access to such data bases and with general wider accessib{lity to indexing and

abstracting journals. In relation to specific questions by users search of such
of documents

data bases or indexing journals provides the users with citations’1which at

times seem exactly what is wanted. But where to get the actual document? The

TR



-

~~

ERIC

. "hardcopy" delivery causes considerable user frustration.

U
" ' . 1y

e

some backup in library services the problem 1is eased, but in others where there
.

are no adequate library collections in STI the probled is intolerable e.g. in

Equador the Industrial Development Center (CENDES) offeriné infermation services

t)induqtry (among others a current awareness bulletin) has to "'send abroad 100

percent of its requests for copies of articles from primary journals patenqs

specifications etc. . Ibecause the] corresponding library facf!ities ig/équador

are cOtally inadequate™ [4}. The introduction of modern and computerized 1nfor—

2

mation approaches in LDCs brought home very vividly the necessity for adequate

- and corresponding STI library resources. Introduction ‘of computer services

without library backup is seen by some as counterproductive in that it raises
users‘ appetite and with it the frustration in not satisfying the appetite,

thus turning users away from information services.

As mentioned, the amount of STI materials published in LDCs is inEreasing‘

‘at a high rate. Tt may be of interest and somewhat surprising to note that in

many iInstances the information scientists -and librarians in LDCs are reporting

? -

that- they have considerable difficulties in obtaining their awn native STI

materials; sometimes the difficulties are greater than in obtaining the materials
&~ ’

(Ys
-

from abroad. '

¥

In countries that have *

o
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3.5 °Awéreness of Available STI‘Resdurces in the U.S. and Economic Considerations

*

It is w}dely recognized in LDCs that th;;U.S. is the principal co;ntqy
in the world 'in terms of STI resources. The export of journals, bdoks,
indexes, data base services etc. from U.S. to.LDCs-is sizable; particularly
to couﬁtries on the level of relatively higher industrialization. E.g. the s
number of internatienal subscriptiP;s to U.S. journals rose from.7.l mil. in
1960 to l?-2?}§'1977 [8]- "3 a good proportion of this rise was in
LDCs. According to every‘giéation study, the U.S. journals rgceive the
' highestynumber of citations, worldwide, in&itating their use. There is no
major scientific/technical library in LDCs, without a sizable proportion of
itsAcollection being U.S. materials. Tn general, there are many ind;:atioqs
showing a relatively high rate of aéquisition of U.é. materials in LDCs.
Realizing the need for awareness of STI resources in general, UN ageq-h
cies commissiohed.studies that resulted {n directories or handbooks of STI
re;ources agd apér?aches fe.g. 1, 13, 27].
A nﬁ@ber of other international directories; handbooks;
‘of bibliographies

bibliographic guides (e.g. : UNIDO seriespon industrial infor-

stings appeafed‘over the years, dall proven to be very

mation) and similar

popular. Most STI redgurces listed in these come from the U.S. Recommen—

dations were made tolhave Jmore directories published and in more specific
subjects: A number of particular recommeridations were for making an easier

access to: (%gmes and addresses of in&ividuals,‘enterprises and agencies in

[ . - .
the U.S. to whom can be written about specific requests for STI resources,

, Q.. ' '
documents or answers to questlons and (11) photocopying services for specific

-
.

Jjournal articles, tgchnical reports and other STI materials. Photocopying

in particulay is a sorgypoint‘with many informat fon systems.

. - £ : .
d, L . . ’ P
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NHowever, not many specific discussions of STI resources in the U.S.

‘ can be found in the lit;rature of LDCs or (besides the mentioned directories)
in the reportsfrecommendations of UN and other international agencies.
There is no discussion on how widespread and how speciffc {s the awarenes;
of U.S. rescurces.} From personal observation and discussions, I can con-

L) &

clude that the awareness in LDCs that .U.S. is the major supplier of STI.in

-

the world 1& very high, but the awareness of the specific resources (e.g.

‘names of specific journals, indexes, statistics{ business information

. »

sources, patent listings etc.) is very low in general. It is not even very

-

= high amqng librarians and inigrmation sciehtists. The laék'of specific

knowledge of. the existence and names of specific STI resources is one of
37 h igher ’
the gweat obstacles Infutilization of u.s. STI resources.

[

Marketing of U.S. STI resources in LDCs by U.S. f;rms and agencies is
.aé a very ¥ow level and very sporadie. For instance, only recently did
NTIS (§ational Technical Information Servic) started oréanizing outposts
.}n Latin Aﬁgrica and providing promotion material in Spanish. Soﬁe dgta

- " base senvices (NUW, Lockheed, SDC) showed some interests toward LDCs, BuE
% - «;)

. in no way as, much as toward developed countries (e.g. National Library of
& - &
Medicine (NLM) has bilateral agreement for MEDLINE services with 10 coun-

o
@

tries -~ two of them LDCs -- and with Pan American Health Organization
(QAHO) for Latin America). Publishers showed also relatively little interest °

tpwgfd marketing in LDCs. More‘marketing,.more marketing, materials in local

;languages‘are urged.

&ﬂégﬁ_gg§£§ and lack of foreign exchange are cited most often as a

barrier for higher use .of U.S. STI resources in LDCs. These costs are often .

'considered as exploitative. Suggestions were often made that STI should be
‘ . ~= this 1s also urged in UNCSTD re?orts.
shiggd with 1.DCs free, or at greatly reduced costsp There is no particu

discussion.of the economics of informat{on, nor is there any good understanding



e

about what elements enter into economic considerations, such as costs, price,
value etce. (It shouid be mentioned that there is no consensus on these
matters in the U.S. efther, despite many discuséions). In the U.S. there

are many cost/benefit discussions related to STI services, such discussions

e

cannot be found in the LDCs literature. In some papers there are mention

of information’as a reusable commodity and gﬁ%fﬁformation Systems as

’te’g‘ 34]0 o . \
utilities,\ In the recent suggestions and calls for appropriate information,
regackage& information, business information etc. there are no economic
* : '4 4
t
considerations}pfeseng; there seems -to be no awareness at all -of--the

v

- associated economic aspects (costs and cost/benefits in particular).. In

»

general, there seems to be a surprise at the relatively high costs for STL
resources and for STI systems and services, and even a resentment at these

costs.

<

In general, in éupply of technology U.S. has many competitors, but in

¢ -a

supply of STI resources and in supply of tools and procedures for handling

-STI (as discussed in the following sections) U.S. outdistanced its competi-

tors by far. &t 1s in knowledge, expertise and information for science and

-technology thaé U.S. excells, not necessarily ih technology alone, in which

many countries have an excellent production. - LDCs show an awareness of _

»*

this. This may be a factor in‘consideriné U.S. policies in relation to

STI for LDCs.

/
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4. ACCESSIBILITY OF STI: A BASIC ASPECT OF

» K

. ' . INFORMATION INFRASTRUCTURE

)

}
4 T

4.1 Overview ~ .. . ®

In order to be eventually utilized, inférmatign has to be not only
avallable at some pla;é or other, but it ﬁas to be physically dccessible
to users. To provide such acceséibilitf information systems intellectually
organize materials in some fashion, hoﬁse 1F,some place and proviée
dissemination services. In more recent times information ;gcgno@ogy has
been ugilized for these functions. Also, various information neguorks
have bgen built to increase both availability and accessibility; at their
base thése nethrks have a concept Qﬁ reééurce-sharing.

These aspéc%g‘have been of great concern to librariaﬁs énd'information

[]
‘ scientists in LDCs, quite naturally because it is the backbone of.their

professfonal activities. The importance of the activities related to

[

accessibility lies in the fact that.they are a basle aspect of infqormation
infréstructure ~~- without thgp there would bé no'utilizatioﬁ: Selectﬁpg and
$ acquiring information {% just the first step in the chain of informatign trans-
fé;'—— howeve?{’this is often not fully realized either by'policy makers or
eéen users. For this reason there is much more discussion by the officiais of
what type of information 15 neéded then of.whét type og systems are needed that
wili Take this informétiQn accessible once it is acquired. A similar problem
" 1s with availability and accessibility of goods: it doesn't do'any good if
.they are available in the warehouse, but not accessible to tge-pppulace in ,

_Stores at their localities.

-One thing that comes out'clearlﬁ from the literature is that infor-

mation scientists and librarians in LDCs are in a general battle for recog-
. nition of the aspects related to accessibility of STI. Almost all of -the

perceptions presented here comé from this constituency.’
: - ’ ~

-~
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4.2 1Intellectual Organization of STI

Organization refers here to indexing, classification,_eod%gg, cataloging

and/or creation of other intellectual forms of representation or biblio-

&
2

graphic controls. It also refers to creation of'union lists (e.g. list of

holdings of journals or other materials among several information systems),

‘. and similar tools necessary for resource sharing.
In order to provide for intellectual organization, it is necessary to

establish a‘prioq:scheme or procedure on the basis of which such an organi~
y R
zation can be done. And as in‘the-u.s.,uthere were many discussions and -

<

perceptioes about such schemes in LDCs. " Tools for vocabulary. control

particularly thesauri, are mentioned most often as lacking and needed.

Multilingual thesauri in various subjects are promoted as one of the solu-

~

tions Eo vocabulary control problems. UN and other agencies published a

fe\l.quch thesauri, but there could be found no discussior on their specific

applications. Subject heading lists, as aeother form of vocabulary control,
talso received considerable discussi?ﬁ\particularly from library concerns.

// There werd’ﬁeny calls fof‘development and/or adaptatiop of thesauri and .
¢ other vocabulary control tools teat are suitable for specific situations .
in a given LD&. Classification schemes, the traditional gibrary tools,
have not reeei;ed nearly ae much attention in discussieﬁg§gs the vocabutary

controls. This is probably a reflection of the similar U.S. trend in ~

intellectual organization of STI, where classification is not widely em~"

ployed in modern data bases.
Procedures for analysis and indexing of STI literature also received

considerable attention. In response to these needs UNESCO (and other
[

agencies) published manuals for indexing, abetracting, anal}sie etc. More

-
1

procedure guides are requested.

‘ 63
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Another often broachedltopic is standardization of schemes and pro-
- 13

‘éedures for handling STI. Standardization dnd harmonization 4s seen as a

prerequisite for éooperétion among systems. Most standardization that was

achieved was simply by wide gﬁaptfon of some specific practices, s rather
. : ' : . .
then by acceptance of international standards. However, some of the inter-

national standards (for fnstance for international book numbers) proved

clearly ‘to be beneficial, and more work on stafdards is called upon. -The

important
impression is left that the whole issue of standards, as #&mtpas it is, was

approached haphazardly, rather then systematically. .

Creation of tools such as union lists of holdings, is another aspect

of organization that is necessary for resource sharing.and cooperation

s

among libfafies and information systems. Such tools are’commgn in the U.S.,

‘but greatly lacking in the LDCs; this is one of the reasons'why‘eégh 1li-

» _L‘

brary and {nformation systeﬁ in a LDCs is usually an island ‘onto itself.
In some LDCs in a cooperative effort, union lists of'journal holdings for
a set of libraries were produced (usually as a prélonged»and painful effort

with little resources assigned to it); but the big proBlem,proved to be

* updating and maintaining of such lists. Little assistance from developed

countries is ever given for such efforts. Need for such tools is constantly

exp?esse& fe.g.” 6].

The way things are done in the U:S. in regard to intellectual ‘organi-
zation had’ great world wide imgact. ﬁany LDCs are using or adapting many
U.S. approaches. For instance, U.S. produced theqauri are routinely used
in many, institutions in LDCs; the subject heading 1ists of ﬁational;Libra;y;
of Medicine and of the Library of Congress are used or erthgénslated in

v , a oo,

libraries in many LDCs; procedures for coordinate iqdexiné‘deﬁéloped in

the U.S, are nQE used world wide, East and West. Thus U.S. is looked upon -

-

not only as a prime source 6f STI materials, but also as a prime source

for procedures and schemes for organization of such mqte}iélé.'

[} Lot
v : A4 .
-



4.3 Housing of STI

Housing refers to the -physical {ocation and arrangement of documents

and other information sources or artifacts. Characteristically, in most

'  from buildings to computers y
. LDCs the- physical facilitiesgpfor housing STI are inadequate. Although a _
a large computer doesn't make for agooo
‘great building doesn't make a great library fo " information

by fitself, .
systemZ4'physical facilities are of obvious jmportance. The lack of ade-

quate facilities is oftep cited as a great obstacle to users and to pro-
vision of a variety of information . services.

.

Another characteristiﬁpis that in most LDCs the pattern of geographic

b .
and size distribution of 1ibraries 'and information systems is very biased.

o r— [

There are a few larger libraries and information systems and this 1s it.

\ -

-

' There are no small onés. These larger systems are‘usﬁally centrally'lo—.
cated in the largest.cigf or wi?hin soﬁe large institution, university, etc.
», . Smaller éolféétioﬁs of ST] do exist, but they are hardly substantial, or
they can hardly qualify as 1ibraries or information sysbems. As a rule
o there is some geographic distance between: the potentiallggggg and thgse
larger systems, - -;;is distance is acting as a very effective barrier to

dtilization, especially in v;ew of,transportation and communication prob-

- lems. These difficulties are often discussed in literature and many

branching
reeommendations for dispersion org .- - ;of information systems were
made. Bringing information to where the potential users are -- is a goal

Y

_of such recommendations. However, most LDCs registered very few accom- .
plishments in this area. One of thelrecommended approaches to decéntra—
lizatioq is to provide centralized organization and housing; but decentra-
=t lized disseminatiqn. For instapce, one of the méne successful efforts
'aloné thié philosophy is the East African Literatu;e Service in Kenya

[Mu&n, 1973}; they acquire and process centrally & large set of journals

on agriculthre and related areas and first provide extention stations and

Q . “ . - .
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other 1nstitution§ﬂwigﬁ copies of journals' content pages and then upon
request with photocopies of articles in these journals. Many recommenda-

tions were made for institution of similar efforts.

v
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4.4 Dissemination of STI = - . .

Disseminatioﬂ af STI from libraries‘and,information'systeqs ifdvolves

?

. - Vo . . ?
a number of produc%s and servifes.in addition to trpdffional products, suchh

o

- as Bibliographies aga traditional services, such as. circulation. For

. -

instance, selective dissemination of information (SDI), retrospective
searches, assistance in question formulation, on-demand bibliographies,

information anaiysis and synthesis,\ reference (questionianswering) services,

.referral, photocdpying, citation tra ing, bibliometric analyses, etc. The * |

effectiveness and qdalitﬁ of each inf ation system depends clearly on

the number and quality of its disseminakion services, particularly if they

are diversified to meet diversified-user\neeggl E.g. an informdtion eystem

L

thaE just produces generalized bibliographies\or a library that only circu~
lates its materials provides only a fraction of possible dissemination,
services. Unfortunately, this is exactly the range of many information

-~

systems and libraries in LDCs -- they do little'more than make general

bibliographies or c¢irculate materials (and some have very restrictive circu-

lation policies). This is often mentioned in the literature fe q-5,19,25,43] 7

- ————

An examination of various country reports or surveys om STI systems

for or by UN ag@ncies provides a picture of these systems heing much more
[ TyC UL TR i g

product .then service oriented A Especially in mdny national information
) - T * L . .
systems’ the resources are channeled in production of bibliographies, kay-

word indexes, newsletters and the like, and not into direct information
. ' ., - . ) .
services to groups or individials oh request. The value of these products

to scientists and engineers is}open to question; i.e. al%ﬁodgﬁ many sub-
ject bibliographies have a value as a national record of-production of
national STIliterature, they have little value in answering specific ques—

tions in that subject. The product vs. service ordentation is at tiies a -

™ -

subject of’tonsiaerable debates in STI systems and ‘the situation seems to

- <
.
el a - -

Iy
* - . -~ [y
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be slowly changing in favor of service orientation. ?éuf the whqlé concept

of STI systems being search oriented -which 1is quite pPrevalent in the U.S.,
E e ¢
is not fPrevalent in LDCs. '.The resources are not allocated in that direc- .
- * N v N )
\ B ‘ " " )
tion. This, of course, ig another barrier to effective utilization .of
-~ . ’ N ’ [
STI for development.
One reason for low service orientation is a lack of proper information
. 1 2
resources. To illustrate from an Nigerian article [}
L] - .
~,
"There are not very Jnany indexes and abstracts in the libraries =
either, ‘and - the_absence of these makes ' literature searches ]
very difficult. . ." - _ : '
- »
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Y
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4.5 Applications of Information Teéhhéiogg
Examples‘of utilization of computers and other technology. for processing

and diéseminaéion_of’STI in the U.S. and otber Jeveloped ébuntries had a

great impact on the aspirations of information scientists and librarians in
.4, UNCSTD yecommendations L:-,q :

LDCs at all levels of developmentA Computer seems to,be in many writings
' . . ’

@ *

. a magic word, thé expectations. somewhat naive -and unréaiistic.. In a number o
- ~ 2’ - . . . -

' Auf LDCs (primarily at higher levels of development) computers have been

' applied by various national of industrial STI systems and by some libraries.

-

N,

In general, they did nbt have their,pwn éompdlers; but had‘ac;ess to a

computer. The applications rahge from‘productlon to simple indexes, and
union lists, to printing of.bibliographies and catalogs, to information .
retrieval applications, and in at least a few inStances to building of on-

1{. ' lgne systeps. Tﬁgs the range of applicat{ons is thé same aszin the ﬁ.S.,
and in most inséances the applications w;}e coéies of what w%é done;in the

" U.S. with little consideration of local aﬁplic;bilfty.‘ '

- Most applications’weqe simple e.g. kwaé, (keyj;érd~in~coptéxt)n*indexeé,_
e which are very popular, but there was. also a g;od number‘of more sophisti; .
cated current'awareness*services, particularly as felated to INIS -and AGRiS .

”.

fsystems that providé files on which searches can- be done. More informafion:“

retrﬁeval operations are hampered by the lack of files (data baqes) on which Ty

. . to perform them. Many corisiderations and even negotiations were made with "

«» - varlous data Base producers for buying or leasing of their files by LDCs but

.. - very few resulted in operational\s}steﬁs. Getting of data bases from the U.S.

dnd other developed, countties is wroughf with many’ohstacles and then making

e

. them work with even more obstacles. _This is a matter of great disappointment

and great debates.- Canada had a program for LDCs to tranéplant their very

[ -*

successful national information retrieval systems (CAN~SDI and CAN—bLE), and

L)

s .. their efforts seems to be w :rrmly accepted; nevertheless they weren t " too \
o [*»& '

successful in this eltherA The only moderate success in. the data base

. ‘ - .- - - ~16
R - . . . . ’
’ > ' 9



application areas was scored by the INIS and AGRIS efforts. Still-there E
are great many calls fpr'data bases and technological applications related f

ri

to them. Also there are many calls for production of local, national or
régional data bases., - o
The big prpblem Tisted all the time was software. Here the need was

YV . ) .
. :

expressed for programing guidelines and packaged programs for>all kinds of

. Co. 3 '
STI operations. It is in this, the software area, where the U.S. 1is looked

-

upon for assistance. The computer capacities available for STI ére usually

greatIy underutilizéd, primarily’because of the lack of suitable software. 9

Where the mulginatipnal companies (such as IBM) were involved‘in the trans-

' fer of information technology, hardware and software, these were generally

n\hore succgssfpl than any other efforts at transfer..i - » : ' , .
There w%fe man§ miﬁgggqg committed in the applicétions of information | §

'technolpgy ié L.DCs, the same ones as in the U.S. But since the professionals

in LDCs have pre:ty much left this work to themselves with relatively litble

.asSistance, these efforts wvere powerful 1earningfegperiencqs. They may not

Lol

* have been guccessful as hoped operationally, but they- were certainly
Successguﬁ in-terms of education and experience. As a result it is quite
eyi&ent gﬁat in many LDCs, a cadre of computer-experienced informatiof S .

ptoféssgpdals exists ready for further develoﬁﬂkﬂ(; in this area. ’ -

Thé apetites for applications of igformation technology for gT{;p;pblems “e

are veiy large and growing. However, a few remarks were made that in some : )

STI areas indiqcriminate applicat{on of information technologies may not be
apprdpriate and may even be counterproductive. There ‘was some debate on the

iSSue of gradual evolution vs. quantum jumps in applications of information

t e ’

, ﬁé&bnologiES, with a gensral inclination toward quantum jumps. Unfofﬁunately,

toq_of;en a camputer is considered a panatea, which in itself is a problem.

- T ) ‘
\ ,‘ . 7 O
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4.6 Information Ng;ﬁorks

Information networks are one of thd tools aimed at increase of avgil-

4

ability, accessibility and thus utilization of information. Many guch net-

3

works exist in the U.S. (fo; instanée, library networks for interlibra;y'.
loans, for cataloging éndeor resource sharing in general;-data—ba§es ser- )
vices networké; docuhen;-deiivery networks etc.). Great many calls are
@ade in the*lftérature by all coqétituencies (officials, information pro-
fessiona%s,'informatioﬂ-users) to insFitute similar networkg in LDCs. There
is practically no‘set of Sgcommen&ations that does not placé information
networks high on the list; particular stress of this is made.in UNCSTD reports. °
As hentioned, many international efforts were directed toward infor-
[list tn Gaet L33

mation networksA In some LDCs various types of, networks emerged'aimed at

libraries and at informatjon retrieval. However, network development in

“many  instances is hampeqed Sy many tangible factors, such as inadequate

Eglecommunicationé and many intangdible factors, such as lack of willingness
to cooperdte among information scientists and librarians in LDCs. The lew
1ev&3 of cooperation or of knowledge of each others activities is cited

quite-éften as a major problem. The talk about internal ,country networks -

is considerable, the motivation for their realization seems low. No sug-

gestiong can be found on héw to increase this motivation and willingness

]

for 2ﬁgppr§;ion.-
r N " . .
Of ‘the networks that were realized most successful were the mentioned
* * 3 " )
INIS anitAGRIS efforts. In some LDCs adiso were realized uﬁion lists of
holdiﬁgs among libraries as a cooperative network effort; but the inter-

*« - ~ - .
l1ibrary loan networks that were to follow were not that successful.

. 3 - LY
The maglk often ﬁentjoned desired n?tworks were for on-1line data basg

s se;viceS'(such as offered By NILM, SDC, Lockheed, Euronet in the future etc.).

A oumber of institutions in LDCs already are accessing some of these data

< W .
¢ ¥ i
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of these data base producers and services in the U.S. and of the

-
A

base services, particulérly the U.S5. ones, through telex (which is slow and
exﬁensive) or through a.mode of IXMNETA or g}hilar=te1ecdmmunicat§$n net-— |
work...Many demonstrations of thésé“éété base services were made in LDSé,
which éonsidergbly incpeaseg thé apetiées for access. The level of‘u;e of
these data base services in LDCQ is low, but it is érowing stea&ily; Some
national STI systems §uch as IBICT in}Brazil 1nitiated regular serviées for
users ét.a fee to search SDC and ﬁ;ckhéed'fileé‘via téelex. A numbet of
companies in Latin America (particularly national petroleum cbmgfniesj madé
direct contracts for accessing tﬁé?u ;ervices. The problem of course is

.

high fees that restrict the usage of these services only to users from the

*

richest companies or institutions.

There are a great many expectations by LDCs that the U.S. will provide
?

an Q§§jggngggg§§;and at lower fe€s to data base services. There seems.to
be littlé understanding of the p£;vate (or not for profig) nature .of many
ensuing
economic structure of the U.S. iﬁforma;ion industry. It is not well compre-

hepded that such a major national act%%éty as the information industry and

~

information networks, are by and large outside of direct government in-

{

volvement in the U.S. Thus many of the expectations are directed at the U.S.

.government which is not always the proper paxty at all. Private enterprises

were much more successful in establishing contacts and modes for information

“networks in LDCs than the efforts by U.S. govarnment agenciesg. B

. . ~ ’
f @
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- . One type of networks receiving considerable attention in LDC's are
' : : Ce-q t4 387,
80 called SDI (Selective Dissemination of Information) servicesp these

involve periodic computerized searching of given data bases (e.g. as they
. are updated) for answers to user questions deposited with the system.
The problems involve: ({f) software for compdter'ﬁanipulatiens_of data

bases and for searching and dissemination and (11) obtaining or building

3
’

W the data base itself. AGRIS and INIS are typically. established to enable

SDI. UNESCQ contracted. with the Canada Institute for Scientific and

Technical Information (CISTE) for three pilot projects in the-period 1974-
W

1976 for transfer of CAN/SDI Services on internationally available data

\

bases to Argentina, India and Mexico. An evaluation of the pilot projects

. ) showed a good deal of acceptance. The countries ate continuing these pro-

AY

; jects on their own and a new pilot project was initieted in Nigeria; The

encouraging results have led to measures to make the SDI packages available
Wtrc‘{r\ _ .
on a wider basis involving gea%éeuel&en of Canadian software and approaches

- with the UNESCO/ILO package called CDS/INIS. The main problems involve .
. L . N
personnel,.treining, data base procurements, documentation scheduling and

" follow-up; of all these gersonne; is problem number one.. The U.S. was . |
involved in these effoﬁgs by at-cost or free provision of data bases and

with little el’ée,’(.;ince this is perceived as a highly desi,rahle ser;rice in

&

LDCs, it may be of great interest if the U.S. will further get involved in

1

SDI networks in LDCs. 3[in comparison to on-line searching services asg offered

by Medline, Lockheed etc. the SDI {is an older develqpment primarily started

" and based.as a batch-mode computer operation. Little exploration was done
- B . u‘
- on the relation befween these two types_of services in LDCs. The question

» is quite open: should the promotion of SDI senviées be continued as done

in UNESCO pilot projects, or sﬁouldfon—line information retrieval SerViCeS;

-~

be incorporated or even replaced by the SDI services as they were instituted

} S “
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prigihally? 'The question also invelves the alternative of mounting data

.. bases in the,country and not relying on a telecommuniéation network or
0 ‘ - )
. relying on data bases, software and hardware available elsewhere and on

[§
international telecommunications.. It is a sensitive issue that has not

been addressed, at ény depth, but it certainly will come to a head clash.
As mentioned, many demonstrations of on-line STI services have been made,
¢ - ECQ 2‘0-::!.53-

and a degree of familiarization with these services has been achiewedA An
-impression is left that it is so much easier Eb hook-up onto existing on-

line services, than fgt.SDI to build Ats own capabilities.

Considerations of networks for STI also included many aspéctsiof hard-
ware, software and telecommunications (generally la?eled in the international .

: »
parlance as "Informatics” and "information technology" in the U.S.) in

additiéﬁ to consideration of information alone. It is quite evident that
at times there is great confusién (or potential for confusioﬂ) in discussions
of iqternational networks because of this. Récently held Intergovernméntal .
Conference on Strategies and Policies for-Informatics (SPIN, Aug. 28~Sé?t.
< R 6, 1978) was attended bj 76 Member States of UNESCO, and demonstratéd.both,'
/ & great interest in establishment of{networks and a wide range of interpre-

- tations on the meaning of network, &nd in consideration to at is involved

]
in networking. Expectations as reflected in recommendations cover also a

. CLU&L3:

wide ‘range of topics, including desired action in the areas of =~ A

3 .
... National strategies and policies for informatics
... Education and trailning in Informatics
~ . ..."P;ernatioqal cooperation in informatics "
“ L ° - ‘
... Transborder data, flows ’
f .
... Telecommunications
. ... Information industry - .,
. - . 8
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..« Maintenance of information services
... Standardization .
... Transfer of STI in area of informatics
A numbe: of specific proposals (in aédition to tﬁe §PIN conferences)
* were made to institute or strengthen ;nternational (global or regional) net-

‘works' that involve the informatics technology (computers, telecommunications).
Nt .

The following tyées of networks are mentionedfe.g. 7 and UNCSTD reports]:

.+« International time sharing networks

®

¢.. Networks for scientific cOmputiﬁg (e.g. ARPANET)

‘«.. Information retrieval networks (e.g. Loekheed, snc; BRS,
Medline, RECQN, etc.) \ ‘ ’,
.+. Human communication netwofks (e.g. TECHNOTEC, computer
conferencing such as CONFER) |
... Bibliographic - 1library networks (e.g. .OCL‘C, BALLOTS,
. e

AMIGOS, and many others) SN

gi§iqg§gg£jence§“and/or.involvement in institution and 6pergtion of

-

such networks are considered as indispensable. This is cOnsideg;d a most
desirable area for much greater U.S. involvement and probably offering the
' greatesé potential in benetits.

The barriers which are most often mentioned that impede network

development, of types mentioned above, include [ %) :

.++ Regulatory problems
\_... Interconnec?ion prdblaq?
+++ Technical problems
..+ Legal and political problems

.+« Privacy of personal data R . -

... Privacy and sécufity in broader aspects

-

\\



o8
:.. Intellectual property rights \.,~’
<+« Economic problems; pricing
Still another type of network being debated at present are networks

for information on appropriate technology. Numerous proposals exists for

international mechanisms for promoting appropriate technology including;
~++. UN Inter-Agency Task Force proposal‘ant»interagency network
for the exchange of technological information; ths was
endorsed by UN General Assembly in 1977 [45]
‘ ...(UNIDO Industrial and Teehnolégical Information Bank (INTIB),‘
described previously, with the gilot project completing 1&
1978 {20,52] ‘ |

¢ . ... World

proposal in 1978 for a Technology Referral Service
" (TRS) [54] | |

-.. ILP proposal in 1976 for establishment of a Consultative Group

on Appropriate Technology; other orgéni?ations made proposals

for Consultative Groups in a number of aréas [23]. |

...'International Rice Reseagch Institute proposal for an Inter=
national Center for Appropriate Technology [23]

.+« s/ AID proposal for a program in appropriage technélogy in
1976 involving informatfon and communication and orgaffization
of “Appropriate Teéhnologx Institute té administer the progress

» +«+ and a number of other ?ropos?ls from individuals and insti-

\o

It shows quiée'cléarly that the notion of appropriate technoleogy in-

cludes also the idea of netessity for networks for appfop;iate information.

tutions

Ag is.the nature of appropriatej{eéhnology'suhject to ﬁiffereng_inte:pre%ations,
so is the nature of assoclated information networks. Up” to now the'US shows

relatively little involvement\in these debates. More invelvement is clearly

&

désirable; if it is deéirable that the issue not be settled without the W.S.

ERIC © . 76 X
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5 ‘ pTILIZATIOR OF STi

5.1 Overview |

Institutioﬁ and oéera ién of information system is quite naturally a °
prerequisite for oBfaining[information, but that does not automatically
mean that indeed the syste&s will be;ggsg_ana that information will be
utilized. The proverb "Build.é better mousetrap and the world will beat -
; path to your door" is not neceésarily valid for information systems,
particularly not in LDCs. This is often remarked in the literature, about
information systems in LDCs. However, there is little solid data on the
extent of use of the information systems ‘that exist in LDCs, and on the
utilization of STI that 1s provided and/of readilf available. A few general :

-

conclusions can be derived from various remarks in the literature [e.g. 4,9,11,12,15,]}:

1. The use of information systems in LDCs are not very high; they

are underutilized.
{

2. The uytilization of STI is not widespread even when readily avail-

able; a large proportion of potential users are nonusers.

. - -

Lack of use of STI systems and STI in general in LDCs has many a céuse.
but among the major ones are therpeople toward which information is aimed
and that could benefit directly from such information. The tradition of
u%ilization of STI systems is not well developed and the skills and know-
le%ge of users in utilizing information itself aré low. Thus the problems
afe:not only in the areas of availability and.accessibility of STI and in

S%I systems and networks, but the problems are. also in the users themselvesﬁ

o The‘use;“prob}ems' are perceived as existing in the areas of: '
1. User education ‘.
2." User requirements v
3. Promotion and marketing and
4. Evaluation and feedbaék . ‘ . ’

=7
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particularly in UNCSTD reports
In recognition of user problems many recommendations have been made) and
many sporadic‘efforts have been'attempted\ﬁht few acéual sustalned efforts
- &
have been recorded. It is perceived that this is an area in dire need of

attention. U.S. methods applied to user education, promotion, marketing,,
study of user needs and requirements, etc. have attracted attention, thus '

being another area for further interaction with LDCs.
. , i

& . .

.
.



5.2 JUser Education

Two levels of user education problems are recognized involving users

F . -

. and potential users that have some exposure to academic education in an STI
subject: >
1. During their formal ;chooling : . v

2. During their professional pfactice, after the formal schooling

It.is-recognized that in many {instances the formal academic programs do
not, include emphasis on the use of information sources beyond textbooks, and

on the  utilization of information beyond rofe learning. Thus the user
"t .
problems start from the outset with students' formal education; STI in its

broader aspects 1s Just not a significént bart of their education and the

utilization of information for pfbblem sol#ing is not an educational objective.

"Inclusion of STI in the educational procesg would require a fundameqtali'

Yeorientation of many curricula and educét!&nal practices imn great mamy

>
A

academic institutions. .This in turn requires a faculty willing and knowledge-

able to do so; which in ifsélf}fgnanother problem.
.Considering that the U.SJﬂ%ﬁ&demic institutions have an ever increasing

i
.

number of students ‘from LDEIs1 a number of interesting suggestions have

been' made, e.g:

*

1. Providing LDC students in U.S. when appropriate, Fith supplemental

education on availability, accessibility and utilization of STI
w L3
wh
andrtraining on operations of iInformation systems

1According to Chronicle of Higher Education (Dec. 11, 1978) in 1978 there

- are some 235,000 foreign students in the U.%., a good number from LDCs. -
’ {In mid 1940's there were about 26,000 foreign students). The count is

expected to be a million in ten years. Presently foreign students are 2%
of all post-secondary education in the U.S. The percent in graduate schools
is even higher: 27% of all engineering doctorates are earned by foreign stu-
. dents and 45% of all engineering defrees go to foreign students. A good
‘pexcentage of institutions enrolling foreign students report that they have
substantially altered their graduate programs because of the influx of persons
from abroad. " - ..

A

-, -
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- : ‘o .
ERIC o . . |



-

[}

<&

2. Sensitizing-the U.S. faculty involved with students from LDCs to

thk special dnformation problems the students will be facing upon

return

. -

3. Supporting curricular studies and changes that emphasize use,of

information within- studies for various STI subjects and programs

L

a attended Qf'st;dents from LDCs.

- Many effo;ts in user educatio; have been promoted that were aimed
toward already practicing professionals. These efforgs includéé seminars,
short courses, presentations manuals etc.; considerably more of.such activitieé'
are being urged. Suggestions were made for_providing.sbort training courées

on STI for engineers, scientists and policy makers; these could be in A

“"packaged form" including audio visual techniques. A U.S. involvement in

such courses was also deemed desirable, particularly in relation to explan-

N

w ation of U.S. STI resources and on modes of their utilization in the U.S.

A J

Also interest was shown in transplanting and a?apting‘ﬁ.s. user ediication

practices for use in LDCs.

T~ A further aspect hete relates to opportunitie§ for direct exchanges and

meetings between scientists and engineers in LDCs and those in developed
* .

countries. A much expanded number of contacts is urged, including attempts

-~

to deliberately-establisﬁ or strengthen "invisible colleges".

ERIC .
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5.3 User Requirements _ \\,'§,

T

N , » Two problem areas are included here:

N \

1. Methods for determination of user needs in STI in general
. 2. Assistance to users in expressing and formulating their specific
inferﬁatioﬁ requirements and guestions.

o While the studies of user information needs have a long history in the

- Y
N :‘ » *

U.S. and other developed countries such studies are not conducted as a
rule in LDCs. User needs are surmized rather then studied. However, many
" calls were made for study of user needs, for definition of these nepds in

' terms of particular developmental goals amd local conditions, for appli-

-
cation of more appropriate methods in study of these needs and for ‘inven-

tories' of potential users and their characteristics. It is not clear to

-~

what extent are the methods fo#.study of user needs as developed.in the U.S.

applicable to LDCs -~ this is an area for possible cooperation.
In a number of instances it was pointed out that information users in

1

LDCs, particularly in small industries and enterpriées have great difficulties

in expressing their information requirements; some estimates even say

. ]
wp to 95% of inquiries on industrial information are incorrectly
e £827. .,

formed or are wrong questions (the figures were not supported) A Help in -
formulation of torrect inquirieeyie pertejvedas a needed a%tivity in,

provision of STI. The difficulty is becoming ever greater with the intro-

duction of computerized information retrieval s&stems,,where the method of

‘ i . .
question handling, question analy?is an formulation of search strategieg

isfessential to success. As in o&her user problem areas‘U.S. experiences

.

~are looked upon as potential solutions. '

[
.
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‘ c 5.4 Promotion and Marketing

The success of a number of efforts in marketing‘Bf-informagibn systems,

)
[

‘products and services in the U.S. did not escape the attention of infor-

i mation scientists in LDCs. In particular, the success- of products such

* as Citation Indexes and Current Contents, and the increase in use of
i inumerous data bases and data base services is in no little measure due to <

judicial and comprehensive marketing. .This includes market research, mass

mailing, conference reports and exhibits, direct contacts, user education

seminars, demonstrations, mass production and destribution 6f promotional

¢ . ¢

‘and educational material, continuous advertising campaigns, integration of

training and marketing efforts, etc. Such planned efforts are perceived

as nebded in LDCs, asjwell. It is quite evident that often the fundgmental"

¢

Ldéas about Eromotion of informgtion systems and services are lacking,

N aithough considerable discudsion about the need for recognition of their
. - ) LJ

value is present. The connection between the two is not made. N

P 4 H



".5.5 Evalpation *

-. . 2 L 4

" - A number of recommendations’ have ﬂ%ﬁfmader§%§ a need to evaluate the
' ¢ \ * ' .

. various national andginternational STI systems that have been implemented,

_the various STI activities and promogiégs of UN and othgf international

4
(9 3

agencfes, and the effects of assistance to the LDCs in relation to STI. '
R ~ , T : . : p : .
Many evaluative opinions have been voiced and many evaluative observations

have heen recorded in trip reporté. However, very few actual evaluative

_studies have been conducted. A few rare examples fnclude studies commissioned
by UNESCQ‘on”assessing the benefits and promise of'AQRIS b}
]’ .

afd on the evaluation of CDS/ISIS and CAN/SDL pilot projects
in three countries [14}. B
Because of scarsity of factual studies it seems that the effects of

- evaluation efforts (which.ﬁere-largelﬁ opinion gathering} were rathet
mérginal, even though‘;he need for evalﬁation i} widely recognized; Calls
are_?ade fqr.new‘approacﬁeé to STI prgiegt planning' and eieéugion.that wild
involve evaluation'hs ajmandatqry and £htegra1 part; ‘The U.S. involvemenF

[}
in STI efforts for LDCs was never evaluated in any coqpréhensibe sense.

Even good historical accounts do not exist, beyond some his&ories of U.S.
‘ * \
assistanCe in libraries and librarianship to developing countries fe.g. 3}

- 3

f‘.’, N _' L T O

: ' . }« .
Evaluation and aqsessmenx is clearly an area which is inviting a greater
Y . “ -
U S involvement. "
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6 | EDUCATION AND TRAINING; ANOTHER ASPECT OF INFRASTRUCTURE

6.1 General Concerns
. A \\f‘ .

The number of discuséions:on the needs for well educated and trained

- -

.+ :information professionals for STI services in'LDCs.hairincreased considerably
withih“this decade. C@ﬁoern for educatidn/t}aiqing in information science;-

librarianship and computing in LDCs is reflected in a great number.of
'recommendét;ons in country reports: international conferences, and articles
[e‘g. 5, 11, 16, 19, 22, 24, 29, 39, 55, 561} .

-in the literature in generalp Furthermore, various reports (particularly

emanating from UNESCO conferences) have emphasized the dangers of involving

S -

LDCs in the new sophisgicated information systems and technologies where

R -t P )
there is an absence of skilied professionals to operatf these systems.

0
’

" N ' :
Examples of concerns can be jllustrated with a few quotes:

. ) . ¢ &
From article "Problems Involved in Setting up¢and Operating Information

!

Networks" '[16]:

"The problems which .cause thé greatest trouble in setting up
and operating information networks dre of a human order. . .

On the one hand, although there are at present in the developing .
countries high~1eve1 specialists in practically all the areas
with which we are concerned (librarians, documentalists, systems
engineers, programmers, communication and telecommunications
specialistg), there are generally too few of them. Efforts to
‘provide the accelerated training may turn out to be in vain,
unless the young specialist is offered a numbler of economic and
- professional incentives which encoutage him to continue his.

d * career within the network instead of being tempted by openings

- in other. sectors.

Gn the other hand, it is fairly commbdn to meet professionél

. : people who, having acqufred a8 little experience in a given
v . area, overestimate their own abilities and tend . to think that
v theirs is the ouly workable solution."

From a'"Sehinar-on Industrial Trformation in Lafin America" [21]: °

B . - N &

3‘\ X : _ "The educatiom/Lraining for industrial information professional
development in Latin America stands out as the primary area in
which information infrastructﬁre development should take place.

- - « «Much more is included under this Heading than just academic

/ . ﬁeducation oriented toward a degree in library or information -

. . _ .science." .- . - : . )
. K . ' L * A .
L * . . . . ‘ ' ) to L o .
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6.2 Activities of International Orgaq;?étiéns

UNESCO and other UN agencies have been deeply involved, primarily

because pf insistent requests by LDCs, in many education/training activities,
. including courses, workshops,.establishment 0f-schooi§ and programs, pro-
_ ‘
vision of_éeachers and consultants, .drafting of guidelines etc. The depth
of concern in this area 1is furtﬁer underscored by the fact'thét one of the
four major-objectives of UNESCO'S‘General ngormation'Progr;m within the
UNESCO medium range plan (1977-82) pertai;s to training and'edhc

.

professionals and users of information, more particularly {553}

en. of

-

;l. to hel? LDCs build up facilities for systemat#c, formal

‘training of needed information manpower

-

&
.+. and in the meantime to providé support for international

L. ,
training of managers and dévanced specialists for natienal

information systems, and of teachers to staff national

training programs

Y

. : &
UNIDO, UNITAR, WHO, FAO and a host of other agencies were dlso involved .

in similar’act1§ities, SO were régional orgénizations such as Organization
of American States and nongovernmental organization such as Internatiénal
Federation for Docuﬁfntatian (FID).n

- All this is mentioned here, because most of these eddEational/tféining
activities were initiatgd oa suggestions and dgﬁhnds from IDCs and show
the}r perception that education of professicnals for STI.aétivities is
insépérable from provision of STI and building of STI systems. 'Ne?erfﬁéiess,
one of tﬁe-most often voiced criticisms of initiation of STI activities in
LRCs, be‘that on the planning. or iﬁplementation level is that too often )

.

inadequate attention was paid'f;o education/trainipg of appropria&e pro-
. - ' ' .
fessionals. ‘ )

*



‘héve some level of education in a sabject). TthEebate also invoh"ﬁ the

~any higher lavel of education for any information activities is at all

_of which 89 schools/programs are in 31 LDCsl(no European countey was

D . o 78
o L. e
{-

)

v
6.3 University Education SRR
' - .
For a long time there was a debate in LDCs (as in developed countries)

as to whether the neces#ary'education for STI activities should -be achieved

through formal university-level channels or just through short training

courees offering technical details to 'specialists' (people who already

issue of the level of education: graduate, undergraduate, or less e.g.

certificates for courses from a few months to two years. In many LDCs, at

the first and second level of development, .the question was also raised if

apprbpriate to their neetls; the notion of "barefoot librarians and/or

informatton officers"_was‘advanced as being an abpgopriate response. 'As

. . £
.these questions were not settled either in the developed countries or %ﬂ

LDCs we have, as a reshlt,.around the world educational settings for STI

actisities in every shape, form and length. This can be clearly seen from

——

*

the “World Guide to Library Schools and Training Courses in Documentation
- ——T-‘ <

261 . whiqh.lists some 203 schools or programs from 59 countries;

°

-

counted here as LDC). The Guide (published in 1972) is now out of date;
since then a considerable number of schools and courses in librariéqship‘

and information science were added in LDCs; but still this gives an 1dea of
spread. " " _ R ‘

/ .

t : . .
The trend in STI gfucation in LDCs is definftely toward university ‘ < .

level education. Most efforts are within the subject of lipraria&ship and

'lArgentina, Brazil, Chiie, Columbia, Costa Rica, Cuba, Egypt, Etéiopia,'

Ghana, India, Iran, Iraq, Jamaica, Jordan, Korea(s), Mexico, Nigéria, .

~gPakistan, Paraquay, Peru, Phillipines, Saudi Arabla, Senegal, Thailand,

Tunisia, Turkey, Uganda, Urmguay, Venezuela, Zambia. . -~ . -
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information science, very few in comruter science or other subjects. Thus
most of this education is centered in library schools and in some instances:

in independent information science schools or departments ever, there /

i1s an Increase in information science courses and programs, within or with-
out Yibrary Schools, that are most direcély related to STI activities.

For instapce [24} -~ - : 1In Latin America and Caribbean there are at

-

pnésent 66 schools in librarianship and information science; about half a

dozen of these ate also on the graduate (masters) level ~- all of the
b ¢ ,

[ -

] -

L] B . v
graduate pﬁpgrams were instituted within the last few years; there is a
¥ , .
marked trend toward inclqéion in the curricula of information science courses
! . | ] Y ’ '

_ . X
(including computer related courses) and toward more graduate (masters)

vy

education. « - ' “
The problems listed most often in relation to university level education

) ! DI .
in library and information science:are:

- 1. lLack of qualffigd_ﬁgggxgx; this is‘ﬁfuni&ersal situation listed
most often as in need of great attention and assistance. Im- -

port of téﬁborary faculty has great limitatioms, thus require-

ments are made for“teachiné of indigenous teachers.

2. Detérmination of relevant curriculum and subjects:to be taught.
Criticisms are leveled that in somé\countries educational pro-

gramg'iﬁ,iibrary_gnd information science as instituted have
. . little eiationships to STI national plans or systems or inter-
o9 ’

national interconnections made in STI services. Often mentioned

~

is the issue in teaching.of computer aspects and advanced STI y
S 3 nd
- methods and their relévance/irrelevance to domestic situatdions.
. ’ h ‘ N .
3. Oriéqgggiggiqf programs to satisfy a whole range of needs {25

7y

professionals for different situations that are encountered;

. . .
included as most protlematic are orientatioms toward information

* N -
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managers. -

- .. . 4. Career development and professional status of graduates of these :
. = _ _ }
oo - programs is often problematic (e.g.lthsir civil service classifi-

cation is in many countries.lower than for other professionals).

This does not work well for attracting students with higher

-

qualifications and stronger subject backgrounds.

\\\;. 5. Lack of adequate fnstructional resources and facilities seinUSLy .
. - T »

| hampers education. This includes lack of textbooks in‘the
language of students, lack‘qf Isboratories, inadequate libsary
.and course materials, problematic actess to.computers in computer
or automation FOUfSES'etC;
A large numher gf students in information science from LDCs are being '
‘educated in developed countries, including in the U.S. A number of.U.S.
Iibfary and information science schools have specific programs or orien-
tations for students from LDCs, but others do not even though they accept .
.‘many LDC stuaeﬁts. An often heard critfcism froq LDCs is that students %

educated abroad h%?g been ‘ovgreducatgd' or educated without socially

- :
-~ relevant competencies that are specific to the environment of the countty;

furthermore people, educated in different countries come back with different ~

A - [¢.q.43] '

philosophies and techniques, making them hard to work togethera Two sug— ‘“ Q
‘e Yo 7

. gestions are often made toward the U.S.: (i{sinc;ease the opportunities for
education in subjects related to STI for students from LDCsR and particulsrly

for future faculty so .that similar schools in LDCs can hecome selfsufficient

|
and (£1): increase the orientation of programs attended by Lﬂfﬁstudents

toward prob%?ms and so%utions as relevant to LDCs.. 5*\
» -~ ]
There were fow examples of U. S. schools establishing direct “and 1ong
LI term cooperation with similar schools in LDCs in téacﬁing, /c,urriculum and «{
. . ) i . . . . -
facylty development, course materials development etec. ‘A number of favorable - !
. ' . ) ' “
ERIC B ' / |
ERIC



-

N

- -

results of such cooperation prompted suggestion that more direct cooperation

between schools is highly desirable. - However, the resources for such

cooperation are very sporadic, which in ef?ect kills such efforts.
: '

This area also encompasses many recommendations for a greater and

easier direct direct exchanges betweemr STI professionals from LDCs and

‘ develobed countries e.g. through meetings, conferences, trainings trips

etc. that are aimed at transfer of information. . .. ° =~ ... ..

~ ..
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"acute in light of rapid changes in information technologies and in STI

- U.8. effort may.Bg considerable impact.

BN : : | 82

6.4 Training and Continuing Education

. Need for préctical training of STI personnel is an often mentioned

A closely related problem is a need to provide already practicing
wtls spvcrhudhies
prefessionals,to update their knowledge and skills.

problem.

This is particularly‘

systems based in these techmologies. It was noted, in particular, that

-

many international efforts have been launched without adequate training

-

proviqipns, which doomed them from the outset.
No adequate solution to these problems have been found, desbité a
number of training courses offered worldwide by various national and inter-

national organizat{ons. They were just not enough and often not too good

eighgff\ The same type of problems are listed, as above for university

L4

education: lectures, content, orientation, professional status, resources,

N . v -
Vfacilities. One problem is also that the forz‘aducation programs in -

univergities paid little or no attention to cont¥nuing education despite

¢ ' . .\‘1’
needs for continuing education their involvement is minimal. N

' I
The ‘'U.S. did not participate to any great extent in an organized way

3

in continuing-edu&ation\brograms in LDCs,. However, many lecturers apd

some imstitutions from the U.S. gave courses or participated otherwise_ih

-

continuing education on their own. ' This is another area where an;organized

of . _ .
One suggestion often made is ‘to

éssist in ﬁreparing‘educational packages'

materials, audio—visuals, particularly videotapes and films etc) that could

‘be used for con\Q?uing edpcation. . - .

(including course and demonstration



r

7. CONCLUSTONS - SUMMARY
7.1 AIMS : .

The aim of this paper is to-survey and analyze the literature emanating

frqm less developed countries (LDCs) and international agencies and dealing

with their perception of the needs of LDCs for scientific and‘technical‘

A

information (STI) in relation to social and economic develoﬁment. The

literature surveyed comes from three differep@t;onstituencies: (1) scientists,
. * . -

v

eng§ne§rs, technologists as users of information, (ii) information specialists ' - -

as purveyors of information and (iii) officials, planners as policy makers

in allocation’of limited resources. Thus the perceptions surveyed come

"

from different vantage points. Some of the perceptions are explicitly

. e . .
stated, others are derived from activities in STI that were either undertaken

: dr are being promoted ~~"in these cases the actions or proposals impliqitly

reflect perceptions. " All of the conclusions in this paper are based on state-
«*

ments in~the\11tera£ure,listed in the bibliography; However, a great problem '
exists that the statements, conclusions and rébémmendations founllln‘thé
literature were made without support in hard evidence, Particular attention
was made i“AFh1$ paper to the various UNSCTD rjﬁorts énd recommendations.

Out of the 190 consolidated *recommendations fo

UNCSTDP, 38 or. 20% pertain to

some or other aspects of STI,

.
-
~ -

-

1
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RECOGNITION OF STL: INTERNATIONAL AND NATIONAL

- .

A. Recognition of the needs tor STI in development iy general

¢

A Considerable number of effors were extended in this direction

particularly by UNESCO. Nevertheless, a.number of problems and

obstacles were mentioned:

1‘

$

.
-

Still a low level of recognition, particularly Sy officials
and dec;sion makers of; higher rank |

Percentage of R&D budgets allocated for STI activities much

Iowe; than in developed countries; often only lip service

paid to STI

Very few facts and solid studies in extence on.the relatien between

STI and development; no standardizatiom established .on even what

facts to collect

- S e mbeee e e e e

#

Existing studies of questionable value because of questionable

methods} applied



-\ .

~

B. Inwolvement of UN and other international agencies in promotion of STI

activgties.i{Thett'inVOlvement is widely spread and very well received.’

. . . \} -A
FRIC
..:‘;.‘ m;—

Considerable achievements have been acknowledged.‘ Many calls are made for

further and greatg; involvement.
Problgms/Obstacles: 7

1. So many iﬁternational agencies got involved with STI that i;

-

itself this presents a,problem... Lack of coordination and - Coes

-

cooperation between agencies

.
&

a

2. Too many recommendations are made; some contradictory. Indiﬁidual

- agencies and missions pursue their particular interests to the
~

exclusion of general goals of a country. .Confusion is created in

LN

setting national priorities .

<

. !

3. Too-.little follow-up on recomﬁendations. Recommendations are

difficult to evaluéte

4. Focal points for international STI activities as selected in some
countries are inappropriate. Tﬁéy“haye littie'br no cennection

A &

with STI. activities in a ﬁracticai sense

5. Activities are not aimed toward discrimlnation from the, large

quantity of STI materials available; problems of "information

explosion" are attacked but not of "information pollution”

6. Some voiced that international activities as instituted tend to

-

.reinforce ;rather then transform the dependency relation between

-~ .
~ .

developed countries and LDCs; they do not promote developing ~

' developing links

C. International Information Systems L <o ={f?*_

Appliéation of the "territorial formula”" in operations of international

systems such as INIS, AGRIS. is very popular and deemed appropriate. Calls

a

are made for many more such systems. Their value is ;eggfnized not only in

-

- .- 93 .

0

Ly ion and
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- relation to information provided, but also as a stimulus for development

-

of natiohal and.regiongl'systems; as an excélLent provider for training

and as a vehicle for reduction of dependency on STI products/services eon-

4

grolled by any one developed country. - ' .

Problems/Obstacles:
- “~1._ Considerably more proposals and plans were mad§ than actugl systeins
* ! dnstituted - . fre it v

2. Those systéms'that are instituted are still not ‘spread ﬁidgly in’

"

¢ LDCs. The sysﬁems-and their products are not widely promoted;'

4 . a

They are new and thus infamiliar Ny o N b

.
. - T

4

3., Standardization and harmonization between variocus internatiohal '

systems and national systems is low

*

4. Differences dn input formats, software, and other aspects prevent

participation of'many countries. ‘It is particularly noted that

because of this the_UgS.'Natiohal Librafy'of Agriculture is

inputing 6n1y 2072 of what 1t.is processing to AGRIS, thus depriving
. - ’ v .

AGRIS . of a major source of agricultural information

5. Quality of operations vary between countries. Internal quality

-

: and appropri%pness of indexing and vocabulary congrols ig question-'
-.ablgw
N ' : 6. fransfer %f software from one couﬁtry.or system to .another is !
v most difficult

7. Lack of qualifigd personnel

- 8. Uﬁcertain'commitment of resourées‘for_these systems makes_for un-

certainty in further develbpment to a ful}fpbtential and even for
a likelihood of suspension of operations. This is viewed as
possibly significantly impeding the LDCs access to. inforﬁation

of practical nature which could be of immediatg utility to them

94
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s

(particularly in relation to AGRIS)

e 9. Lack of credibility,“partibufarly_in devgloped countries. Théy

. 1Y
see thdt they already have these services; the systems'bave_too

. - R

much material of lov,scient{fichvalueg emphasis is on topies not-

X . . - ' [ .

of direet'interest;'little to gain in paréicipation;uparticipation,

n

" is a form of foreign aid, rghher then of STt value) -

. D. Natiofal STI Systems ,

i

Some 28 LDCs instituted a national bTI system in some form or another.'
Their strength is not only in their products/services provided but .also, in

contributing in development of information professionals. -

+

L ® .
SR 'Problems/0hstacles: . , ‘ -

: coe Lo ) ,
1. Difficulties in defining the ‘scope of their"coberage,'beCause

- . 4 ‘ - . R -. : . {
science and téchnology covers sucl a broad range of activities ‘
. . . b ) 3
A : .. » T
and subjeets . - . o

* . . .

2. Diffieulties in. finding their place and most- effective role in L7

4 . i
1)

. the scheme .of national development . .
t - R E 2

H

Margiqai resoprces with negative results on“operations

o : - S ' * ‘\
"4.” Often a questionable relation betWeen. products/services provided -

a

and the actual information Heeds_'3

‘A number of countries have r?sgituted an information system devoted to
. . L ) , i , . .

a given scientific or teChnieel subject. The.big7difference between LDCs
Y

f— . and developed countries is that theg later have fewer national STIL systems

'and more subject systems, The subject sys%@iiin LDCs are so far limit§d

» L]

£ st a few sub ects. he lth agriculture, ‘energy ‘and env1ronment. The
2 v

hd »

problems are similar as above, although they have qpnsiderably less .problems

t&

with definition.

‘ view these systems differently than LDCs. (E.g;QdeveIOPed countries..
. . : A% .

- -
-

»*



E. Induétriél

i

Information Systems

1

]

1.

[N

Many LDCs instituted systems that are generally oriented towsrd problems

of industrial information. There were. also systems that are oriénted toward
one industrial sectot.
L I
Problems/Obstacles: -

' 1. ?hey are attempting broad igdustriai coverage but end up supporting
‘A . - T . . .

i

pE

only a select numb

-

-

-

3

-

\

\

er of larger industries

-

Y

Low effectiveness in problems of teghnology transfer

Providing toeo much bibli

<

direct and simple. answer

-

.

-

ogréphié‘idformatfon‘and‘referra

é; low powér of‘syntﬁesiiing infbymafiop‘ »
. * n . . - ]

recognition/creation of approﬁriagg technology a

0

-

-

.
ls.vs.

Y

-

andxin o,

b

Low power in assessing the accuracy and value of information'“t

4

T

* <

S
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A. National Plans and Policies . - ’ .

These are perceived as a very necessary element. Recommendations to
-4 . . - ~

institute national plans and poliéies for STI are constantly made at every

international forum.

Problems/OBstacles: N

1. Despite numerous recommendations ver few eountries made an effort’

to actually draft plans and policies specif}cally for STI. In

-

many cases ‘these are incorpofateﬂ in broader national plans.

.+ 2. It is not clear why the area of STI warrants plans -and policies
. " ' s . R F - - ,
_separate from general policies. Should every area of national
N . $ -
life have a separate plad and policy? , .

3.  In the few cases where separate STI policies were adapted, there v

was no evidence of their enforcement and thus of effects.’
4. .The process of drafting separate STI policies is cumbersome; in
part this is becaufe of the .confusion between subjects of policies

(1) for science an% technology, (ii) for STI_and (iii) generél :

- ¢ .

, information policies.

Moo -
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AVAILABILITY OF STL

’

r

~A. Categorizationm of STI ' e
- ?gjfﬁ 3

T Vi

Mény perceptions, exists on the division of STL that is needéd into

certain caeegories.

~

-*E?e more frequently mentioned are:

In terms of neeessary knowledge -

L

As to

As_Eo

i

'-

)

Y arwihc-u. . .
know - why a (more scientiﬁic, readil{ available)
mfawh«m :
know - how« (more technical, harder to get)
FNMQﬂ\OM-' : .
show - how"(operational hardest to get and trdnsfer

.

y
1

}
.

STI resources:
formal resources (open literature)

' «
informal resaurces (conferences, contacts)
Y . }
A

special and negotiable resqurcesi(patents, iicanses)

infofmation for different types of users:

scientists, engideering

'buséness'maﬁagers, industrialist . E

adﬁtnistratdrs, policy makers - ° "o ) ‘

extention workers

semi-educated person

illiterates i\ f;//// :

'Prsblems/Obstacles -

1. Wide differfjjps in

-+ 2. Wide range of 3

For. some ca

. The rapge of what/is meant by STI' is very wide.

erceptions of what éonstituﬁgE_STI.

requirements in terms of levels of users

&

Y
)

gories the type and level of 5TI is not readily’

_. ; '98

Among
-1

me categories (sa®h as special ‘and negotiable informatgon -
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a v

A

'scientific information. But there 'are some strongly held views and per-

~ - .

& . ¢
~ »

countries pose exploitative restrictions.
. .

B. Scientific Information N .. ’
TTTX , . . .

* *

The45~ié-relafively little demand for and discussion of strictly

- ~

f

ceptions of ‘the particular type of/éciende‘(and thus scientiffc information) !
» ‘ : :
of benefit to LDCs. . - - '

Perceptions and related obstacles:

3

1. 1In some countries (as India) where science(played a role in.
- : N -

development of some areas, there are calls for a fundamental

_rearrangement of scientific priorities and applfcgpions, 1i.e.

towatd the needs of majdrity’of populace in curing social

-

Nt : '
deficiencies (%alnutrition, heusing, public health, transportatioqg

»
ete); inAthfs'feSpect neer'for different subjects ofvscfen~ . ,
" tific information are perceived and on a different level of popu- ‘
. v
o ;f “lation (e.g. mass of people, rural population). There is a

| .A‘Q »
8carity of such information, or it even does not exist in the

‘oA

L}

desirable form. -
- . t .
- . |
2. 1In some instances .t is perceived that, much of scientific infor--

. matipn from developed countries is quperfluéus; research in rela-

?

-

. .
tiom to needs of Esz is not carried out to any extend in developed

§

countries (e.g. inilropicaltdiseases). L

.

L]
T .

3. Scientific research (and thus‘&nform?tiou):is viewed in some
- . * 3
}nstances as not affordable by LDCsi it should be carried_qut in
& ' - ‘ Col .
mosft cases by developed countries anyhow:(e.g.. in pollution,

- -

- because they caused it). _ R ] .

.

€. 'Technological and Industrial Infofmation

This is the major_area of concern by all LDCs, However, .marked differences

exist in perception.of what typ;a of information 4s needed according to the .

\
- - * ' . . X

N
» . -
- -

St
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. .

level .of dgyelopmentf‘ the perceptions areAmarkedly different than those in ‘

~ |

the U.S. 'What is meant by tééhnological and industrial inférmation in the b

U.S. is much.narrower than what is meant’ in LDCs.

-

N Perceptions accarding to level of development:

1. In countries on first (preindustrial) and second (begining
. —_— . . F— ) .
- industrialization) level of development irtfformation needs are

peréeived in much more basic terms in pért}cuiér the neds for

| \

(i) technological. information, (ii) technicgl training a;d.(iii) .. . R
‘.éeneral educatioﬂ'are treated as inseparable-(thesé are deélt_as
* - -~
;, separate problems in the U.S.). Carr | )
. ; . f *2. In Africén'céuntries the stress is Qn ageasiof agficuIture, public
-~ . -

‘health and enggneering; requirements are aiso'fpr assistance in,
analysié of infofmation needs for specifi¢c requirements and ob-

jectives of development. T ' ‘.

3. In Asian countries the stress is on industriel plapnning, Eechno—

~

logical choices, technology transfer, and -industrial oéerations.

\ -~

4. In.Latin American countries the stress is also on technical and
N . L. : *
econ%mic;information that strengthens positions in bargaining

-

and pa:ticu}érly in negotiating for licenses and patents. . .

AN
,‘y 5. In general in countries at the third (relatively advanced indus- f
e / . — : -
. / / ! s ) ‘e B .
. . trialization) level of development tLe concern is with infqrmation
o L L - . . . . E
for: Freation and extention of technical know—?bw;‘development

i P .
- of new industries/products and diverﬁ‘ﬁ?ic&tion'; increase in ..
efficiency of production; inrcrease in industrial employment..

»

PS -

-

-

‘ . ) 4
~ 6. Assistance to small industry is considered in ﬁil.countries as a
*  particularly negléctédiarea.- It is noted that thera is no
o s ' ’ [ J v ’
connécti‘ﬁ with s industries in the U.S, and that smaller ~ \

developed countr (e.g. Deﬁmark) may be more suigable for help

. .
L]

- 100




with smaller industriés. - : -

One of the notions receiving considerable attention in LDCs is
. . S
appropriate technology.. It is perceived that the cure for many develop-
Iy . ¢

. mental failures (e.g. iﬁport of "turn-key'" factories that become sick or

L]

inoperabY¥e industries; or offhfgh capital intensive and low labor intensive

-

technologies) is’ development and application of appropriate teéhnologies.

Closely associated and éveﬁ inseparable witﬁ it is the notion of appropriate

information. Discussions of appropriate technology (and with }E of appro-
— - . %

priate infor&ation) is’ to be expecte& to be a major theme of international

discussions. 1In a way the notion of appropfiate ggchnology is also a

stressing devélopmégt of heavy

refutation of some models of development'

industries, and quantim jumps and acceftance.of more moderate médéls but

which. will affect a fmuch br3oder populéce.' L o .

However, one of the major probleﬁé‘;s that_the notion means dif feredt

: o : ~~

things -to different people, countries and eontexts. The range of meanings
A ,

inctude: _ ‘ S 4

_ '
» 1. "Museum technology" - i.e.itechnology that was used in de;eloped

countries when they were at similar level of development as

LY
¢

LDCs; suggestions are.made for searching of myseums and synthesis
. v . ¢
. of fundings.

2. Technology~that is labor-intensive, small-scale designed to meet

the basic needs and raise productivity of the poorest people and

that uses loqpl resources.
. T . R

3. On the other extreme is the view that this is the technology a
: X ; . -

country would chose given as widega range of choices.as pbssible;
| . | g

in this case the task of promoting appropriate technology is that

-

~ of widening the availablefspectrum of technologies of all sorts.

N
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\‘& l5 ' ‘ & .
# . ) - 4. In terms of resouréeslftechnology that is intensive in use of

/ - . abundant factor, labor, economical in use of scarce factors,

.o capital and highly trained personnel and in%snsive in use of .

.

domestically ﬁroduced inputs. ) :

- L3

‘ ®»
5. In terms of scale: it is technology that is small scale but ‘

. . b ——

efficient, readily replicable, operated, maintained and repaired,

low cost and accessible to,people and enterprises with low income.

6. In terms of compatibility it is technology compatible with local
. i ﬁ .

cultural and social environment.

- L
-

-

. % : 3
The problems/obstacles in obtaining the related appropriate information

v are considerable because it is simply not rea%ily avaiiable; it is percei{edf

that there is a need for: -

»

1. ggggyation;(creation) of relevant information materia}s which
‘ z ’ .
. © are not fully available
2, EERQEEEEEEB of information from many sources

!

3. Screening and evaluating information, providing aséesgmgnt of

\ :@ technological information
L about” -
4. Eggggﬁiggfbf informationssuccessful applications ‘3f technology
from &Eher LDCs . - | |
, : a
5. Fmphasizing developing -~ developing information|links .
In general, it is‘pergggved that appropriate technology and information wiil
. require entirelegew'informétion systems and communication links,ibdt the
A N probosals in that respect are still rather nebulaus. FOnelthihg‘gs)::“lea)':, a
much higher émount,of':es?urces wiil be needed for shch systems. T
\ ‘ :
~ In a nunbex of cases it is perceived that: ( T “ L

-

y - T e

1. Developed countries are not willing to provide appropriate

technolog§ and information becauses it is .in their interest

to continue to provide expensive large .scale technologies and

. t . ]
~ .

- & A . »

o e
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- _ finished products. ‘.. . : : '

-

o~ r/*

L . ’ ., » Y . . ‘o
2. Appropriate technology will reduce technological dependency.,
~ . & '-
3. Inadequate action on appropriate technology prolongs q_ploitat&an
‘ ‘ 3\'
-of IDCs, such technology 1s necessary for a new economic o@aer. .

4. In an opposition yiew to appropriate technology it Lo seen%that

such technology is also an attempt to sell LDCs infer%ﬁt;chno_

~

logy, one that will keep them/permanently uﬂ?prdevelo&ﬁﬁ&\ \
’ *J T

D. Polic y;_gg_d__p_ecision Making Information A ,

> . . ‘\u.. .

This is an area most recently added to the perception of needed STI.

The range of information requirements in this area is Gery wide because it

is meant for use by a wide audience in mating decisions, .including:

1. Government offﬁcials, politicians, planners

hd L] 1

2. Managers in banks,/business and industry .
" 3. Industrial designers. / 2 \ )
- - . :
- .o
4. Plant engineers, operational personnel ¢

;0

. . { .
. The type of information needed for decisions includes:

* -

1. Buqiness and management information. financial and comnercial data;

names, addresses, volumesfreliabi{ity of firms in given sectors,
e ‘ #
produétivity,-inventories, resource distribution etc.

"

-
2. Marketing information: markets, products, forecasts, costs and

-

pricing. . . g e

3. Negotiaﬁle information: licenses, patents, cofisultancy assess-—
\ LY . ‘ ' . / .

ments. o L8 ¢

~

‘ ¢
. .

4.  Design information: standards, specifications, blueprints, igus- -

trial catalogs, regglations.

PEE
. ..

5. gperational information: mafntenance and repair manuals; réplace-
ments; ’%ocess sppcificationé'and guides. . -

6. Laws and, regulations: international and in various. nations.

- e - a \

»

)
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Often mentioned desires are to prox;idei

. 1. Analysis ‘of sugh‘information, pa}ticdlarly with gsseésment of

u( " valua: : .
' ' ‘2. Reviews of vario topics; extraction and synthesié from many
T ke - . [ ’ . ’ $ . . )
o . sou or. few accessible files. .
: . 3. Assessment of future impacts of alternate decisions.
LN - .

sg -
.

’ -q( IQformation:tbat will increase negotiating capabilities; similar =

experiences from other LDCs. "

. . ... «
‘ " . . ¥ !
. Q. L) )
'
<

- It is_alsé\realizgd that*SUChNgnformatio& is not readily available and

-

“ .
that new systems will be needed. There are views that devélopﬁ(k*countries
. . X ' _ ‘

> : , N ] 2t ‘ o L :
are not amicable to provision of such information, that too many restrictions
' \ : - ’ .

3

’ _ are imposed, g@r#igularly'nn*ﬁroprietary information. It is peréeived{that
Asuch proprietary.infOrm%tion in_pqrficular and‘déciéion—éakiné_iﬁformation
in genéral is of greét valie to LDCQ agd for this reasoﬁﬂit is h;ghly.
desifable, but also h}ghly,uupﬁtainablei Bécauserf this;‘éonsideraﬁge
hostility ié e;ident ;q discussion of.deéiéionémaking informatiqn.'

' E. Selection of S%Iiﬁiteragﬁre by Iﬂformation Syst;ms: | ' ". o
. " ' 'Problem§/0bstaéles: . ) )
f 1. ‘STI literature /is érowing at a mugh highﬁ%ugggg than the resqgrces‘
’. 4 o of infor@ation systems, leaving less and less money for selection °
of more and more literature.
" p 2. STI liteyature fFom LDCs.iS'aiso growing at a high rate, making ‘
. ' : .

] 'A . for more dispersion and harder selection. ) .

‘f S ~‘ 3. l_Crftei‘ia for'select{gn of the typé of dgsired inforﬁatiog are )

snot well stated,‘if they are stated at all. _°

1

4.  Resource sharing efforts for cooperative selectioh between infor- .
g ) o e [
mation systems in LDCs 7re generally ineffective. .

(%

‘e . - &

S~ ’

LY
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. ‘ v
. 3. Problem 6f translation is growing rather, than receeding.
& . 3 . . A -

«© . 6. Much literaghre that is desired, da®s not exist in a-.-form or at

a Ieﬁel-appfopriate for given users, thus creation of such
literature is necessary. ¢ ;

e l 7. The problem of selecting gpaiitathe i;ems in the literature from

A Do i allsthat ;uantity‘iéﬁbecoming more aclite. ' : ’ ?
. : ) ;
- L .

_ | . 8. Tt.xe_r?e .is § lgciI.c of\%‘ools_w}ﬁch ~f:o do selection. :
- F. Acquisition of Literature tdoeuments) by Information System: ) ‘ é§§§
7Prob1ems/0b§té&leé: 5 7 . o S f
;f 1: éurrénqz_fbstrictions in many LDCs; low pr1ority for forgiag ex~ tf
- R i

8 . . change funds for STI material. : . _ . -

v .
2. 1Inadequate postal and.telecommunication services; very .slow

- X + ’ - Y . . g .
oversees deltveries; high rate 6f lost materials in transit.

3. Inadequate attention ef publishers in.degéloped countries to

- e -

special problems;in LDCs. R ’ <

T ‘?3 4. EOEXT{Sht restrlcti?n$\ .

\)

L

5. Lacﬁ of‘ tocopying services for and ‘in LDCs.
AN

v . 6. ,Low “gree of success of plans for exchange or free;provision of ) o

-
-

books, reportg, Journals etc.
7. -Int?nsified problems in getting hard copy of documents for which

citations were retrieved from data base or indexes. ~\'//}/*“
' 3. . T ” T

Y . -
8. Lack of adequate library collections to fall back for delivery

»

-

. .
“ e wm e ey e - —-
o

of documents from data base searches. ‘ s .
¢ 4 ’ . * - '
G. Awareness of STI resources in the U.S. and Economic Consjderations

"4 . v L
‘“ It is generally percéive& in LDCs that many. other developed countries .
P
- . are suppliers of technology, but that the BzS is ‘the Q;ime supplier of STI _ y "

because of its large information resources and services. 1

. | S 105 - . . o
ERC o - - o -
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Probleﬁs/Obstacles: ) ) -

1.

e

-

(B a
of barriers to STI.

3 : - .
Despite the above general perception, there is a low awareness in

“

LDCs about specific information resources in the U.S. (existence,

names, addresses, -contents, area of usefullness, services provided,
<

mode of access, etcs).

A number of directories that were published did not perceptive&j

alleviate this situation.

P
é%e awareness is especially low of sources that do not cover

A ]

traditional STI areas and literattdre (e.g. numérical data-bases,

-

statistics, business information, paténts etc.) which in turn is

perceived as highly desirable in LDCs. -

-

Marketing of U.S. information sources and services in LDCs by U.S.

)

firms and aggnciea is low.

lgggg?st‘of U.S. public and private organizations dealing with
) L]

. ’

data bases in establishing modes in and links with LDCs is

.minimai. The example of \NTIS is - mot follqwed.

Economics of/information industry, in 4he U.S., particularly the
—— ey ¢ A
private sector, are nbp understood in LDCs. This causes many false

impressions and changes of exploitation or deliberate creation

.«

-

Cbsts and cost/benefits of information systems and services are-

generally not étudied,'debated or-understood. When’the,qosts are

. revealed they are perééived as very high. o BN g

2 S
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7.4y : .+ 'ACCESSIBILITY OF STI s

!

A. Intellectual Organization of STI - _ .

u.S.‘s;hemés and procedures have a~worid vide impact;-maﬁ§ LDCs are
adaptkqg or even indiscriminately using.them. International standards
are perceived very desirable,lparticularly bécause of interconnection. _
: Problems/Obstacles: . - _. , . S !
1. Deriving specific sch;ﬁes and procedures reflecting specgfic
environments and requirements in given LDCs. .

2. Adapting schemes from ébroad; translating available schemes.

3. Obtaining or constructing toolg for voéébulagy controds,

e
thesauri, ir particular, for specific subjects; adapting
- Sy
multilingual thesauri. _ *

r

4., Specifying indexing, catgligigg and similar procedures; quality
. < " \

control of these processes once specified.

-~

T

5. ‘l a low dagree of standardization.

6. Low aumber of tools necessary for resource sharing and ceoperation

-

(é.g. union listg; great intellectual and techﬁical difficulties

in creating them. ,

-«

7. Low understanding‘and interest in the U.S. about these issues,

. . . ¢
particularly in view that U.S. schemes, tools anq procedures . are

.
-

widely used.

_B. Housing of STI °

[

Problems/Obstacles - ' _ : .

-

1. TInadequate physjcal facilities from ﬂuildings (1ibraries, infer-

mation centers) to ‘computers.

'
- -
<

2, Biased size diétribqpion: in many countries there are few larger

STI facilities and no shaller ones, particularly-in smaller

enterprises, schools etc.
. ¢ .

S [
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3. Biased geographical distribution: ° STI facilities tend to be im

a few larger national centers, often far away from potential

usérs; distance serves as a very effective barrier to use.

4. Few attemggs to combine centralized facilitiks with dECentralizeg

r

o - .~

* services or branches.

. (YR .
+ 1] "

C. Dissemipation of STI

Ptoblemslﬂbstacles:v ~

-

1. In ‘mamy LDCs limited range of disseminatlon services offered by

L

liﬁrarles and informatfon genters; tend te stick w1th trqﬂitlonaL

services (e.g. circulation) and productsﬂ(e.g.,bibliographies).
- 3 . , Ca- :
., ' . . ‘F * .
2. Information centers are more product than service oriented; STI
: @ o

. search oifientatiop oftep lacking.

3. Relative absence of modern gervices (e.gi SDI, retrospective-
- » I3 - . "
searching, photocopying, assistance in question’'formulation and

analysis, etc.). ~. . ' .

abekacks

4. STI searchirg is hampered'q& the lack of indexes and alsliacls,

low degree of skills By libfsriaﬂs and infeormation scientists
in usiné such SOurGes where'axis&ing. '
) . ¢

l

D-5Agglication of Information TechnolUBY ', I

.

Examples of usage of computers and - other information technologies in

'

-developed countries had a great iﬁpact on the aspirations of librarians,

, -

information scientists and officials in LDCs this impact is so great that

3
. -

often the expectations are dangerouSly high and ﬂéive, becadse it is not

-

-

realized what is entaileé and how complex the applications-of informstidh

2
& v

technolngies are. . However, many computer applications for '‘some or otheg

aspect of STI activities’are recorded in LD(s. In many LDCs” a nucleus of

x ) - : - RN . e )

r .
computer experienced information speclalists exists. Next to appropriate

’ . L] ' é
- R . . .

- . N e ’ “ : I

~ R . . - ° L LN

; - - : . ., N »
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"'“ . .techngiog§ and information, further applications of information technology

- . and.}elated networké for STI isfh;major-toéic of perceived needs.

5.

[ =2

\
<

daca.boseg that are commercially. available from U.S. and'other

-in U.S. coward_ntilization of data bases in.LDCs.

t
.

-

For informdtion-:egrieval applications: lack of files' (data bases)‘
. il

on which to perfaﬁﬁ_them; no (or very small) production of local

or regional data bases which are deemed as highly desirable.

Great difficulties in acquiring and adapting for domestic use

R

developed countries. Often it is perceived that undue barriers

-

are put up for doing q&;;;&fttle interest b% data base producers

.

v - : :
Same mistakes committed in applications of informatign technologies

as were in U.S. and other developed countries; little learning’

- * -

from otherstmistakes.

In_a number of instances it is perceived that a nember of trading

13

. Shrrfers‘exist for all kinds, of aspects related to information technology,

¢ . " (software, hardware, network interconnection, data base purchaqe, data

[

base access etc.). This is a most sensitive issue and the. ﬁ‘ is often

[

rpainted as the villian because it has .the most developed informatjon tech-

. Ce

109 .

) .. ] Problems/Obstacles. ’ . _ . \-' .
}*; "_i . - 1. Lack of access® to comguters by STI facilities, consequently still )
. T a Eow degree of experié&ce.. t- . . .- ¢
. K . .
- ; : _‘ \2: ,Lack of adequéteyggﬁggggg;.low in-house or infcountryjcapacity .
e -- - » to adapt or produce needed’software; too fewnatteééts toft%ensfer
* N ,soffﬁére beyond mére provision~' When ané.where attenp}ed ’
. ~ ' . .
"€ .methoas use; for transfer did no{ produce high successes. - Inapilityz
oo, L R e ) i
RN ‘ to evalﬂate ready—n;de software. | , o o "
J ‘r:, Q.. Lack of trafned manpowec - usually.listéd as thetnumﬁer one
.- Y ' . " N N
o ’ obstacle in applications of information technology. ‘ 5 g



ERIC

L. ¢ " : S\ o Rt
P . . . '
) .

nology, networks amd infornation industry. Often these criticisms are .

-

-~
3 - .

. - T S .
coached in a strong‘iéeolbgical framework, .The criticism afbo involves

P -~
B 3 C.

transnatibnal companies.'-
’ r . ) - ,
E. 'Information Networks . s ' .
c" C $ ' =
‘As mentioned inf’rmation networks (national, regional and international)

an

primarily based on information technology are perceided as

major ‘necessity

and solution to groblems of. tapping the world STI resourc It is a

“’%‘ ‘
RS

\

&
major point of expectations from -the U.S and a major point of impatience,

e
particularly becausé many demonstratiens of on-liné data base services
) ‘\L&C& : R ’

were swnade in LDCs and they wiifﬁd the appetites. '

L

I

Preblems/Opstacles: Yo .
. . * § " A

N ‘l.f-Lack of‘adequate national and international telecommunication

facilities and networks on which to base STI networks. .

»
2. For national networks within LDCs: a chronic laqk of willingness

torial' fears and lack of explanations anfl thus understanding of
f

network activities and benefits; low motivation for realization

[

- \

.of networks.

-—

3. Difficulties in arranging for ‘access of U.S. on-line data base

. services (such as $DC, Lockheed etc.), low degree of interest
- . . f.
-.  on the part of these services toward LDCs. *

» 4. Administrative demands and rules put up by U.S. government on-line

services (such as NLM) -- these are often deemed as unrealistic

and prohibitive; low assistance in establishing links with such

U.S. services. . oo }

5. Difficulties in setting up SDI networks fof batch processing of

requests (as opposed to on-line searching).
. L
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-

6. LacR of clarification on tta connection between domestic SDI

. ) &services and international on-line data base services. - -~

. . R_‘ . . . - Y .
7.- Confusion between the issues related to'informatics aﬂ&\STI

o

services; tnformatics involving all sortssof computation and .

data transmissions. o ~ .
\ i . .

8. Legal and regulatory issues in international STI networks;
- * . - - v \ + : - .
.poivacy of personnal and §bcietai nature; seturity; intellectual
. ' » - ' .
property rights. ) . ) : .

. . . . B
9. Interconnection and technical difficultieg; standardization.}

R}

10. Egggdmic constraints;‘high costs for realization of networks.  ~

Often the prféés for agcess of STI networks are considered as
. ' : . ' ‘ © ) )
‘ béing set-up too high aﬂd'prohibitive for LDCs; this is resented,

“
L3

' and a cause for hostility.

. ] ?‘ ) ) ) N -~ A3
, * bate on international STI networks, while there are many, many accounts.
: 5 v, .. #

e

LDC authors of such networks in the U.S.. Numerous requests were. made that

‘the U.S. and other developed countries, provide access to STI networks at

A

reduced prices and some requests were made that such access be free.

[

&

[ S
A

-

' a - ) ¢S
In general, U.8. participated 1little up until now in the growipg de~

By

’r

’
e e s e = 4 g e o s -

o ebm e
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. " UTILIZATION OF STI

-

systems. - ' - -

.

3.

B. User Education

Problems/Qbstacles: ‘ \~;27// . . N

General\underutilization of STI systems and resources where they

existp u of such systems 15 simply not High'at all.

Utilizatio ‘of STI, not widespread eyen when readily available,

'large proporkion of potehtial users are NON—-users.

Traditjon of uging STI systems are not well developed.
N O\ : | W

.

Probiems/ﬂbstacles: ~

‘1.

Low_skills ‘and knowlédge of users in utilizing informgtion itself;
' \ .

-

She ﬁroblem thus is nod only in availability and accessibility -

‘of STI and in STI. systems\and networks but in |users themselves.

Formal academic grograms d not condition potential dSers toward
rote
use of information, emphasis on textbooks and rate—ef learning,

-

broader aspects of STI is not a significant part of education;

~

faculty and curricu}a simply not oriented toward STI. - - -

Sporadic efforts (seminars, courses etc.) in user education (those

working already as professionals) by STI systems.
“ L]
. . : 3 )
Institution,curriculum and materials for short user training

J ‘

. coursés; making users willing to attend such courses.

The U.S. hasdﬁonsiderable number of students from LDCs; in particular

graduate schools in many universities-are teeming with LDC students.

Suggestions were made: (1) to supplement the education of'LDC students

in STI disciplines with special education in availability, accessibility and

’

utilization of STI and with training on operations of STI systems, (ii) ;0

have the U.S. faculty become more fnvolved-with LDC students and more sensitive

r

: 112 B
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about STI .problems in LDCsy‘(iii).tO‘support curricular\changes that

.
- - . -

emphasize use of information wiéhiﬁ-various‘Sfljifograms attendedl&y LPC

. -
. . -~ . B N
“*, . ¢ 4 - af -

students. : - T
- - '
C. User requirements N ' )
Problems/Qbstacles: S *

4 -

1. Relative absence of studieé.of.user information needs; lack of

. . ¢ ) : -
methodologies and ready made prqcedures appropriaté‘for such

- ' - B
. studies. S T -

c . N .
2. Difficulfies by users inyformulating and expressing their infor-

mation requirements and gueétions; these are increasing with

i

introduction .of computerized STI, systems.
"o . . / . -
L .
3. Low degree of assistahece by STI systems to users in formulation

-

of their requirements and questions.

[y ' , L

D.  Promotion and Marketing ; .
/ r

ProbLems[Obstaq}es: - et ! ) ¢ i €

P s
[

1. Low degree of recognition o% thefneed for‘promotion and marketing
13 p - ) ) . . * S
of STI products and services.. - . ‘ ;
. . . s k - ‘ " ?-fs' . “a ) h
2. Lack of promeotiog and‘garketihg’éfforts, tecliniques and metﬁs?s;

' ‘ . o R A i

. . . [l - L
absence of mgrket-research. o . '

3. Lack of connection being made between the marketing and projiiidn_

efforts and the recognition of tbé value of STI in developme
in general. '
. = - N ﬁ‘

4, Tnadequate attention paid in U.S. and other developed countries
. . ’ \‘ .
- for development of marketing efforts and market research of -

3 L $
spegific use for STI in LDCs.

.
. ) -
El L3
.
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{ E. “Ewvaluation _ \ . . S .
/ "' S > \ . ‘ SN
; + /Problems/Ohstacles: - ’ . \
I N . * . l ' . .
/o ’ ! . .
[ T f./f 1. - Too few evaluation efforts -- despite numerbué{recommendations‘,/\
/ S ' made for evaluation of national and international STI efforts. %
f x L . . \ - o ) v i . ‘
e 5, 2. Mis8irected and inadequate efforts and mistakes tontinued for - ,
. . . .;‘_ K - {
. . ) . ¢ y
lack of evaluations; resources squfnderd. . ‘
L ~ . . _ |
' . 3. Lack of valid and reliable methodologies for evaluations; trﬁp : j
, ! - w - s
' . . ’ : ‘
reports and brief interviews are too shallow and even misleading {
' \ : : A ;
. AT . PN
. ‘ as evaluation methods. . : °, i
- - - \ .
. oA._ Low degree.of U.S. involvemdnt in evaluation of STI efforts, even
where the U.S. was directly involved. ) Y "
& ~ -
[ o " o ;“ ‘ '
.8 “\ -
L ' - ’ ’ - \ ¢
: ’ é' 3 [ N - ! -
L .‘t ™ . £ . A . .
& o . . -
o ;L:'.,' u." ‘. R . -
'’ ‘ f .
o < * : }
[ Y \ .
~- : : N * .
) ‘ ¢ . ! ¢
- ! . » ‘
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v ‘ ‘
¢
k. -
' ’
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7.8 S EDUCATION AND TRAINING OF STI PROFESSIONALS
This is another major area concern. It is perceived that it is i
3 .

impossible to build STI systems and services, (particuiarly in relation

to utilizatioﬁ~0f modern information technologw and international networks)

without properly educated/trained professionals, and that the major .obstacle
>
to all STI activities is the lack Qf sg;h pe:égnnel. ~

N
A. Activities of International Organizations .

[]
on insistent requests by LDCs, international organizations are deeply -

involved in ,education and training efforts. Requests are for (i) assistance
N <

in building facilities for- formal, systematic education of STI profegsionals

and (ii) -international support in training of managers and advanced specialists

for national STI systems and for education of future educators.
ﬁroblems/Obstacles;.

1. Speoradic nature of .these efforts; lack of long term financial

resources to sustain these'!ffo;ts.‘

o
A X

2. . Involvement of too many UN and international agencies without

L

considerations of each others efforts; lack of cooardination.

3. Lack of jinternational educational Elanning.

4. Questionable qualfty of'many educational trai;ing efforts.
- ;4B - : - .

5. Collapse of many efforts after international support was stopped.

B. Universi_y‘Education . .

?robiem/@bstacles. o mﬁ Y

1. Issue of whether preparation of STI professisﬁals should be

university (academically) based or should it iavolée short
training ofi%%ecialist which alrea§§-has a degree in other sub-
jects still not fully settled; particularly not for industriai

Informatfion systems. ) \ B
. ’ ¢ N ‘i& R .

~ - | . ln .IE[{; s A

-2
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&
2. Lack of qualified faculty iﬁ prggraﬁs releQant to STI activitiest

'librariénship: information science, copputing;

3. Determination of level of university ed&cétion%
A . . . R - .

. .‘- * - . ' |
-4, .Diffiéulties in detenmination(of relevant curriculum to be

R s
taught. . /f

/

5. Low degree of relationshigﬁbetween curricula as Instituted and(&dé}g~f

-

national STI.syste&s plans and policies. | ' .

6. Teaching ggggﬁgégimethods of STI handliné (e.g. éomphtenizatiqp,

. [
. on-line services) in relation to theig relevance Or irrelevance
. *.
. :

to domestic situation. . ' ' .

7. Orientation of programs tq satisf§ a whole range of information

needs from most elementary to most sophisticated.

8. Lack of adequate educational resources and faéilities, including

-textbooks in native languages, laboratoriés, library and’ course
A o . ¢

a materials, access to computers etc.
' -
»

9. Lack of positive career development opportunities and professional

!

status of graduates of these programs in many LDCs; this does

{
students.

: \ . ,
A large number of students from LDCs are being educated in subjeects

not work well for attracting best prospective
. ‘ , s

relevant to STI activities in the U.S. and other developed countries.
Criticisms are voiced that often such students are ‘overeducated' and with-

v

out compétencies needed for the country's environment and that students
coming from different institutions or countties bring different philosqphies

and solutions, c;eating difificulties for working together. It is often :

percéived that the U.S. should provide more attention Ebward:_

1. Increasing of the oppdrtunities for LDC students to study STI

subjects in the U.S. and particularly for future faculty members.

y
116
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? \ . . .
2. “Increasing of the orientation of programs in the U.S. where LDC . -

f
\ . . L/ * Py

" studerts attend toward problems.of.ﬁDCs.

'+ 3, . Initiating and sustaining of direct and long term cooperation .

between similar schoSls in the U.S. and LDCs to develop faculty, L »\

curriculum, courses and to help in teaching. *

C. ‘Trainingrand'Con;ipuing»ﬁducation
Pro&lems/Ohstaciea:

" 1. Not enough opportunities, facilities and resources for practical . .
. A . - ‘ .
 training of future STI professionals during their academic traiming,

¢

‘ partigularly in reldtion to information techmology-

2. Lack of opportunities fgt continuing ®ducation of already practicing

~ professionals. . . , -
. _ | . |
3. Sgéradic nature of the efforts for continuing education. Great £
. . . . > ‘
. diversity in quality of such training courses. ‘. i a
' . - . »
" The U.S. did not participate to any greit extent in céntinuing‘gducation/
® training efforts; calls Weéré made for intensification of such participation; :
also for creation of "educational packages" suitable for continuing education.
X .i . . T X ' . ‘
b 4 * ]
o a 4 ¢ t
. ‘ . )
'Y . * * ,;
. - ¥ g L A / : ;
v : t e : :
v-‘;% LY
s
. .
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Major Themes and Expectations- . .
. * . . ‘ N
The strongest and most often made recommendations made by LDCs pertain to:

£

-

1. Need for appropriate %eChnology and related appropriate information

2. Need for policy—making and business infoggetion

A )

3.. Requests for" more development ‘of international STI systems and

networks ) ) o\«(\j - ‘ . ‘
- . . é ’

4.. Neeq for building necessary information fnfrastructure, particularly’

i

assistance in education/training of STI professionals

\\\\ 5. Strengthening of regienal approaches td. STI and developing—developing

links / ' ' o .

.

t .
The major expectations of LDCs from the 0.S. are surmized from generél :
. =\ . ‘ o8

expectations from developed codntries: ' : )

- “ . ' :
1. Easier access to U.S. based STI systems; more consideration by
» . .
< -

these systems of LDCs needs. ’ /
L] . N . * -
\ [-]
2. Creater {nvolvementaegd contribution,of U.8. STI system? and networks

- international systems and networks (such as AGRIS)
3. Eesier acc€ess to information technclegy and telecemmunieation N
\ 4 .
networks and assistance in their deployment in LDCs,,particularly Y

P a -t . -
-

in relation to software and training ‘. . -

- -

4, Mbre opportunitjes for direct exchanges between SCientists, en-

gineers and STI professionals {n LDCs and those in the u.s. ~
5. Assistance with dosts of acquisition of ST literature an% STI ip ° .
¢ general ' ¢ N ’ D . .

6.. Easier adcess to hard-to-get information}.part{cslarly to policy

makigg, business” and negotiable information. |
7. Assistance in building of national STI sysfems, particularly‘;n

’1edueethn/training of necessary STI professionals. .

- | 11 .
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‘Appendix 1: S-& T SUBJECTSif COVERED BY THE UN RELATED OR: COSPONSORED INFORMATION

SYSTEMS AND SERVICES

(Numbers in parenthesis indicate ‘the number of system covering the’ subject'
many information systems cover more than orre suhject) '

e : ‘ _ A e
é . ‘Agricultural economicé aﬁd_poiicy (9 information\éxffiys)’
Agricultura%*~ hnology (4) . . | .
Aggiculpure,‘::§min; (iA)‘ | ‘ ) ‘V

Air transport (4)

'.'. Animal biology and physiology (8) ‘ | * -
An%mal husbandfy‘(S)-
Anthropology (4) -
} i g Applied chemistry (3)
% SN Area Studie% (11)
" Atmospheric §ciencés,,meteo;ology ( : con
i Biology(f})}' , o, o
-Bidhedicalfeﬁéiﬁeefing (1) | ‘ , L B .
R | : -.Biophysics and biochemistry (3) -.; Y
* Chemical technology and engineering (8) R . -
‘ - Chemist;y, general (l) N
- ' Communication Su%ences ané.Teghpiqqgs (18)
Compué%r sciencq (20 L ~* ' N y
. < . .
Constfuction téchnolngy (6) ‘ : . ’ A

-~

Ecology (2&) _ : ‘ ' .
‘ ] | ‘Envir%hffzﬁﬁé;d‘nagural resources (15)
' v "Environmental technology; pollution control (7)
Experimen;al medicine (1)

Food.afid nutrition (10)

c®
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Food, - drinks and stimulants technology (3) =

" Forestry (8) ¢

General engineéring and techqology (3)
Geodesy and geophysics (4) g o
Geography (4) | |

‘Geolog§ 5y “

:Humaﬁ heélth.and hygiene (5) . f/ _

[

Hfdrology 6y .. . "
Industry and business (il)

¢, Information éciénéé and documentation (Ii)
Inorganic coméounds (3) 1

Linguistics .(5)

‘M&rine technology (1) -

" Mathematics and Statisties (4)

Medicipe (1) o
Metallur;%vqg) .:_ - . “}
Microbiology, virolog&, immuholbgy (2)
Nuclear. engineering and technology (2)_
Ngclear'ph&si§5'an§ chemiszfy (5) o
0ceanography‘(8)' _“ .
Organic Chemistry (3)
PaFasitologf (2)
Patents (2)
Petroleum technology and products (3)
Pharmaceﬁticals (1) . G
?harmacolcgy (2)
Phys%cs ~ theoretical (é}
‘Plant biology‘and physiology (5) @ .

A
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Plant crqps, agronomy, horticulture (8)
‘Prerentive éedicine (6) kY

| 'Public hdalth (5) ‘
Psychiaé}y and psychopathology (3)
Psychology (6) “; . \

~ . ' %afety engineering (2)
. Sciemce and technology - general (%1)

. - . Science Policy (1) L

Social medicine a;d health services (7)
Sécial sciences (9)“ . L

v ‘Soci‘ology" (8).- ,

‘ _“'I:o;ci.cology (6)‘ | '
Transport Féchnology and ‘services (25
Vetefinary science tl) R /
Na}:er traqspor; (3)/ ‘

‘Wildlife exploitation, fishing, hhnting (13)

{
Wood, pulp and paper technology (2) -

113
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