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ABSTRACT . -
One of the many proklems of developirg naticns is the
-gcarcity of the information required for development rlanning, its
conconitan%t abundance in more developed nations, and the lack of a
] truly viable infrastsructure to achieve its economic trarsfer.
. -~ Political and administrative structures must be created that are
reesponeive to the new scales of social demands and a ccaprelensive
. and_coherent system of rules must b established which will match and
‘ lizit demands to-available linited resources, assuring equity of
informaticn: In the long run, the rrodtction, gathering, and bhazdling
of information may take precedence as the only true grcwth industry.
Tt has the capacity to make enjoyment of knowledge possible for all;
but more importantly, it has the pctential of liftirg the burden of
nindless toil from the shoulders of men, allowing what Korbert wWiener
called "the human use of human beings." Twenty-five references are
provided. (RAR)
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SOME IXSUES IN INVORMATICH ToALUF-E: A MHYRD WORLD DEVELOPMENT
FERSPECTIVE

A, Neelameghan*

INTRODUCTION

I feel greatly honoured tc have been asked to make a
presentation at this plenary session of the 46th IFLA Gene;al
Conference “in-Manila. I am grateful to IFLA and the organizers
of this Conference for the invitation.

As already ;hnounced, the theme of this first Plenary
Meeting is "International Cocperation in the Development of
Information Systems." Developing the.sy:tems and mechanisms
that facilitate awareness about and access to information sources
have been two of the major concerns of library and information

_science gl). The barriers to and prcblems of,access to informa-
tion sources, especially documents, are well recognized although
the available solutions way not be perfect., International
inter-governnental organizations such as, UNESCO and other UN
agencies and non-governmental organizations such as, IFLA, FID,
ICA and ICSU are grappling with transnational issues including
trahsborder_exchange and distridvution of documents, universal
availability of publications, on-~line access to remote data
'bases, facsimile transmission, copyrighf_and other legal,
restrictions, Other sessions of this Conference-would proobably
discuss some of these issues in depth and detail. I shall
confine myself to presenting a few issues relating to information _
transfer and infrastructure development from a Third World point
of view -- issues that are not widely discussed in the literature
of library and information science per se. A comprehensive
treatment of all the issu¢s would obviously tecome a voluminous
treatise and presentation for several hours. I have had to
select some issues; fherefore, the presentation may be a bit ,
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Several countries that ¢ttainesd independence during the

post-tfiorid War II'period launched & series of development

programmes with a view to consclidating their hard-won political
freedom through economic independence and self-reliance. Vhen

they began these exercises in the late forties and early fifties

- the develépment models they had before them were mainly those

of the countries of the VWest, some of them their erstwhile rulier:
moving away from the traditional agricultural to the ‘industrial
etonomy. After over a quarter ol a century of development

effort, several of the so-called developing countries find the

kind of progrés§~they have achieved less than satisfactory:

No doubit GNP and even per capita incore haveﬂincreased, but the

gap between the 'haves' and 'have-nots' in society has widened;
while«peopie are surrounded with many strzppings of modernity

the quality of life is deteriorating and an erosion of culture

and an idendity crisis are surfacing; they find théﬁselves no

nearer to the richer nations they tried to follow, and mosc of —=
the time they are at the receiving or borrowing end. These
are problems of develcopment in developing countries. Interna-
tional concern for the situation led to the declaration and
Programme of Action of the New International Economic Order

at the. Sixth Special Session of the United Nations in 1974. \\;\
The Progranme emphasized world poverty and inegquaiity among
‘nations, and called for North-South Dialogue, changes in’thg
industrial trading system and transfer of resources, promotion -

of appropriate industries and transfer and develcopment of
appropriate technoligies, and a focus .on self-reliance in

developing countries as well as technical cooperation among

then.

One might ask, fWell, it is all interesting but what have
information systems to do with all these problems?' Our
profession. claims that information systems, lize other social
structures -~ be it government policies, or educational system,
or social security system, or science and technology programmes
-~ are intended to contribute t3 the socic-economic and cultural
development of all individuals in the society, to enable tke

e
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nafion as a whole make its distinctive contributions to world
peace and prosperity, and to waintain the nationf's identity -
and personality in the comity of netions. Therefore, the image
and credibility of information systems, especially in developing
countries, as esseutial elements of the infrastructure for
development depend, in an increasing measure, on their ability
to meet the demands of development, finding solutiozs to the
problems of development. The issues are complex, no doubt,

The past decade saw some coimendable efforts at the mnational

and international levels toward developing mechanisms that could
facilitate information flow within and among coun%ries. Such
efforts, obviously, need to be further strenghtened and supported
in the eighties and beyond for they are concerned with very
practical problems of information access énd utilization.
However, more attention should also be paid to deeper and basic
issues of the information field some of which I shall mention

_presently. Most of the issues are now discussions among

economists and social scientists; information people are rarely
in the picture or they grapple with the problems independently,
There is need for Joint investigations of these issues at
various levels by economists, social scientists, behavioural
scientists and information scientists with international
funfing and support.

CONCEPT OF 'INFORMATION SECTOR'

_4&n issue I like to present is the concept of information
sector' in development planning. °DeVelopment planning, progranm-
ming and momitoring entail the optimal allccatiom and utilization
of mobilizable resources based on reliable forecasts and gaimful
decisions. These exercises rcquire timely, reliable and precise
data and information on the mobilizable resources, on the
characteristics of and trends in the development milieu, etc.
Therefore, information is not merely an input rescurce for
effective development planming but it is essential to ensure
the optimal allocation and utilization of all other resources.
Despite this vital character of information vis_a vis development
plamnipg, very few national development plans have a .chapter
on informatiom, not even a separate budget line for it. Even
within specific sectoral plans ome may not find a separate
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budget line for "isfornation”, And yet we reiterate that infor-
naticn is a natiocanal rescarce; that natiocnal information policy
and plan should be coordinated with or be derived from national
development policy and programee, anc ¢ on. Naiicnal developmen
planning should vccognize an "Information secter® just as it
does other sectors of the econony -~ for instance, agriculture,

&

industry, science and technology, education, culture, etc,
This will help integrating plans for information infrastructure
development into national develorment plans; contribute to a
better understanding of the mutual influence between information
and other sectors; provide data for a foundation of the emerging
field of_fInformation economics'; help formulate guidelines
and criteria for apportioning natiomal resources among the
elements of the information sector and between information
sctivities (information secior’ on the one hand and the othgr
ssctors of the national economy on the other; lead to a better
perspective of the issue that ‘the level of information handling
Capability is a socio-ecoromic indicator:

A related question is: ¥hat are the criteria and guidelines
for allocatiorn of resources -- national and international -~ o
for the production, processing, distribution and accessing of
transient out, perhaps, immedizte return-producing information

@

(for example, commercial information) vis a vig the more permanent
information but that which may givé only a deferred return in
' cerms of improvement of the quaiity of life, preservation and
promotion of culture and value sysu.:s, etc.-~ for exanple,
productior of education naterials, adult literature, reprinting
of scheclarly works, transiations of classics, preservation of
archival materials, oral traditions, and so on. Is it possidle
éomdevelop some notion of priority among these information
— demands in relation to particular socic-economic and cultural
contexts and developmental stages of countries?
Lamberton {(2) suggests that economists can nelp in developing
a suitable classification of information processes once the
concepl of an information sector is accepted. The taxoromy may
be fby tyre of information translerred', 'by type of participanis'
‘by‘type cf response ‘elicited®, 'by typs of information technology
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nsed', ete. Such a taxonomy would be facilitated by Leortref-
type 1nput-output tables (Leontief coefficients) in the descrip-
tion and analysis of informafion flows on the analegy of nroduct
flows as Janos Kornai (3) has indicated., Message f{lows can

be recorded and-analyzed. This would help further to elucicdate
the structure of the 1nformatlon oéCtOr and its rel%tion to

the rest of the ‘eConomic system, ’ Informatlon technologles

can then be described in terms of the 1npu1-output relatlopshlps,
alternatiVe economic consequences can he exploredand, hopefully,

_predlcted. B o .

L
Ed

COMMUNICATION COST IM TECHNOLOGY TRANSFER -
_Let us.. briefly cons1der the communlcatlon or transfe“ cost _

~.of. technology. " About flfteen years ago, when nobel laurcate .

Simon Kuznecs wrote that economlc growth. uas essentlally the)
increase in- the avallable_stock of useful knowledge he signified
three'aspects of econonic development, namely, that (a) economic -
?rowth of all countries’ depended on the: effective utidization

. of knowledge in developmental actlvitles, (b) technical cdevelop~
.ments or inndvations rarely remalned within the, confines of any

one country, aad {c) nations are 1ntcrdependent 1n technology
transfer and utilization - (4). More xecently, 1n a dlscusslon

on alternative forms of 1nternatlona1 conperation, nobel laureate'

Jan Tlmoergen (5) pointed out that "information” ard "information
exchange" were among the main elements respectlvely in the
"Objects" category and "Act1v1tles" category in such cocperation.
In this context, the issue raised by Kenneth Arrow (6), yet
another nobel laureate in economlcs, 'is significant:- "If one
nation or class has the knowledge which enables it to achleve
hlgher productivity , why is not the others acquiring that
informatlon°... The problem turns on_ the dlfferentlal oetween
'costs of communlcatlon within and- between classes {(or natlo )"
That means the cost of 1nformatlon transfer is an 1mportanb
'factor influencing the world-wide diffusion of technoloolcal
knowhow. Some. elucidation of this point may be in order.

-

<

Over 90% of the capacity for generatlng, communlcatlng
and utilizing irformation ani knowledge espcclally in the {ields

"of science and technology, rest witu a small number of techno-

logically and industrially advanced countries (soue 30 countries

) ﬁcml




with over $800 per capit; income and sharing 35% of the world
population burden) and, therefore, the developimg countries
(about 120 countries with less than $500 per capita income
and sharing over 60% of the world population burdem) have either
to purchase the knowledge and knowhow, for example, in the form
of books, periodicals, reports, patents, specifications, blue-
prints, accessing remote data bases, licensing arrangements, -
training, expertise, and coﬁhodity import, together adding up
to a sizeable amount and resulting in ar’ unfavourable foreign
exchange and balance of trade situation, of‘alternativelz,they
have to duplicate and develop such techrology indigenously,
. again at great cost. Now, with respect to the first alternative
of obtaining knowhow from abroad, the payments‘made by developing
countries for technology import from developed countries Increased
from $400 milliom in 1965 to $1.1 billiom in 1975 and is expegted
to reach $6 billion by 1985. Vith respect to the secomd alter-
native of developing everything indigenously, most of the least
developed countries at their present level and rate of develop-
ment, might take a few hundred years to reach even the present
level industrialization and welath-producing capacity of the
developed countries. |

It has also’ been reported that in many cases, developing
countries may not have information on less exXpensive but eqﬁally
suitable technologies available in other developing countries.
Therefore, international programmes, such as, Technical Coopera- T
tion among Developing Countries (TCDC) stress, among other things,
. the need for deéeloping countries to widely disseminate and
exchange information on technology developments im their respective
countries and on their experiences with the use of particular ‘
technologies (7). Information systems -~ national, regional,
and global -~ should be capable of capturing and invendorying
techndiogy usad in developing countries, disseminate widely
information about indegenous technology within and outside
the country through cooperative mechanisms, . identify natidnal .
technology needs, alternative technologies and their sources,
and provide information support for technology assessnent,
transfer, choice and adaptation to the application environment, °
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The kind of ianformation ard iiformaidon support rechanisms

needed for the pﬂrpose{have been the subject of several naticnal,
regionai and'international discussions and paperé. ¥or instance,
the Main-Working Document of UNISIST II Intergovernmental
Conference (1979). the United Nations Conference on Science
and Technology for Development (1979),. the UNCTAD and other
UN-agency conferences, just to mention a few recent international
ones. We need not discuss the details here. But whai is
important is that the information profession must fake_cognizance
of this facet added to their areas’of concern, and the systems
we design must respond to these development needs.

Reverting back to the transfer cost of techrology: it is
not a negiigible factor. While Qt is widely accepted that
substantial resources are required to develod a -commercially
feasible process or product even if the technology is available,
it is often assumed that the cost of succesive transfer of
knowhow from one institution to anotheér, whether within a country
or transnationally, is marginal compares to the cost of research,
developrent, application and adaptation. Teece (8), based on
his quantification studies of technology transfer costs, points
out that knowhow transfer is not merely’ the transfer of a set-
of blue prints and manuzls ‘that are usable at minimal costs
to all parties; that the resources required for communication
0of knowhow are considerable (varying from 2% to 554, averaging
19% of total ?roject cost), and that it is influenced by a number
of factors. These findings and similar studies have important.
implications to the planning of national, regioral and inter-
national technology information transfer mechenisms and bilateral
cooperative arrangements in developing ccuatries.

DEVELOPHENT POLICIES AND INFCRMATION POLICY

Development experiences and studies indicate that as a
society moves from a pre-industrial stage (that is, traditional
agriculﬁure) to industrialization and on to the post-~industrial
stage, it tends %o utilize science and technology in an increasing
rieasure in development activities and progressively becomes an
informeiion~intensive society -+ that is a society that produces,”

records, handles and utilizes more and wore information.
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"I just menticned abous the communicalicn ¢cst of tecanology

transfer. ' A related issue is whal alternative policies znd
sirgte gies can develeping countries adcst wnich would malde them
less information-intensive withouat cozprewising  developrnernt
soals° "There are noi many situdies in tiis arez. Qlivera 9)
in hlS studies on the production and distribatioan of naticnzl

statistical data in developing courtries indicates that economic

”underdevelopment may be a cause of technical underdeveiopnent

rather thnan tbe‘btbor way round because (a) the marzinal utility
of the resources devoted to the proauction of ﬂnthPal statistics
may drop sharply once ithe supply of some of the basic time series
has been achieved, and (b) the marginal cost of produciion of
raticnal statis'ics may rise sharply if a complete coverasge o
of all elements of all sectors is undertsken, Therefore, the

optimum output of statistics may be much smaller in developing

countries than in developed countries. That mears, in developing
countries it is inexpedient(to allocate their scarce resources
té p{pduqe a whole range of national statistical data as rmay
be done in developed countries; they should rather concenirate
on improving the guality of statistical indicators, in ensuring
a greater degree of reliability, timeliness and continuity of
the statistical 1nfo*‘matlon than by setting up new time series.
In the planning of natﬁonal statistical data systems this is
a factor for consideration. -

" vould the scantiness o$ iniosrmation disturd the stabilizing
mecharisme of an information system? It depends on the exient
to which the economic policies pursued are information~inteusive.
Clivera's study brings out the fact of the exisience of a
cePtain category of economic pclicies which raznder the stability
behaviour of the economic sysien dependent uvon the amount and
quality of the inforwation posssssed by the government. These
are the information intensive pelicies, such as monerary psiicies
of the passive type. For a develcping country, the more reliance
it ptts on information-intensive policies the greater tre extent
to wnick the deficiency of lnxormation supply may accentuate
ite structural instability. Both developed as well as dzveloping
coa tr;eu have been following inforuation-iniensive.,economic -

Poi)cxes. Since tne information-base is narrower in developing

3cied =
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"is also Yower as compared to those cf the developed countries.

" therefore, required is not a change of goals, but the 1ntro~

'attempted to develop an “economics of information® applyiﬁg the

]

countries, the efficiency c¢f their information-intensive policies

Y

Information~intensive policies without the necessary niechanisms
for information supply lead to cousiderable wastage. “hat is,

duction of methods with smaller information input.

MARKET-SYPPLIED INFORMATION AND INSTITUTIONAL-INFORMATION
Economists have looked upon information as a commodity and

Neoclasgical theories. However, certain peculiar properties

of information, for instance, 'its non-appropriability, increasing
returns-in'use, and indivisibility, create difficulties in
app}ying the theories of resource allocation, demand and supply,
etc. (10). KNewman (11) in an attempt to bypass this’ problem
adopts an institutional persbective of information. What we

are interested in is his propositions about market-supplied :
iuformation (MSI) and institutional-information (II). MSI is
usually more expensibe than II to obhtain. And especially when
an institution has been étable over a period of time information
users tend to place greater credibility on II than on MSI.
Institutional information covers established procedures and
conventlons, internally available - -expertise, precedence and
decision records, etc.

It would be interesting to blow the picture to a natiomnal
scale: internal information would be the totality of information
generatad within all the organizations, -expertise available,
conventions and procedures established, etc. If this is.of
a high quality, reliable and uppropriate to the needs, the
expenditure_op external or market-supplied information can he
considerably reduced. In fact when a country has top-rated
expertise, research and knowiedge generation capabilities,. then .
would . use them. This is also linked to the concept of
developing ‘centres of excellence’ in particular fields in a
country. Such centres can favourably affect the economics of
the ﬁational information system. But the development of a
centre of excellence may require substantial imitial investments.

Interrational organizations and bilateral cooperation can

* ' 4¢C48)
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. for knowledge generation. alse Supiert Yor studies into the

-

help in develepicyg cenires of exculienct an¢ naticumal capactity

L3

trade-~-off betw=2en ¥31 aadl intsrual indsroation utilization in
different sectors or fic:ds a
and plan implemeniation ip differzni d reicp rent mllleuxwouldf

be good investment ir tre 1long run.

TECHNICAL PUBLICATION CAPABILITY
" . The issues raised in the preceding sections lead to another
important facet of Ln*ormaulon transfer. 4 major proportion
of the science and technolegy inforasation sources in demand in
developing countries are those generzted and/or located in the
dev?loped countries of the VWest -~ ior example,operiodicals,
reports, and data bases. The sources are expensive to obtain
or access and represent a substantial ﬁart of the foreign
éxchange component of the information systems in developing
countrﬂes. Some countries cémpol zfford it. But what makes
the situation iroric is that many a developing country often
purphases back from abroad.much of the worthwhile research
information or papers genmerated in their own institutions,

even tnouch it may O“~J be a-smdll fraction of the total volume.

u’e are all avware of the seversl ‘motivations for researchers
in developing countries to publish in foreign perloalcals.
Experience and studies indicate that one important factor is
the poor\technical pubiication capadbilities in many of the
developing countries. A good technical publication capability
covers a whole range of Tacilities: ar eificient and effective
editorial and publications maragemsnt capability; a good
referec . systei that assists and encourages scientists to
prepare papers of hignh siandard; efhlcieny %pa high quality
printing and publishiag facilities; and an efficidnt world-
wide publications distribution and marketing system. A good
national techmical pubiication system will help capture at home
most of the good resea ”un papers generated in the country .
instead of having to pay in foreigr exchange to obtain them
iron abroad later 6n; provide fo: better bibliographical control g
of the count“v's research efforis; enahle ithe conservatiog and
earning of foreign exchange thro ugih the szie and exchange of

1i

the périodicals and reporis; facilitate the creation of data

{%
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_bases.of the ﬂétion's information sources which could become
foreign exchange earning products. °

Planneks of national information systems do not usually
consider ‘the planning and development of national technical
publication facility to be within their purview; it is often
1eft-to the scientific community, the academies and societies -~
the éenerators and users of information -- who maynot be quite
familiar with all the issues and technicalities involved. It
should be the hoint effort of all the parties concerned --
the scientific community, the information personnel and publishing
groups, National information policy should provide guideiines
on this matter. International bodies concerned with information
systems development and with the promotion of science and
teéhnology in developing countries should jointixiconsider the
means and methods of improving publication capabilities and not
merely with access to information sources, Otherwise, 'in the
long run, on the one hand the economics of °  national informa-
tion system of developing countries will be adversely affected

and, on-the other, researchers_in developing countries would
find tﬁemselves in a disadvantageous poéition in gettiﬁ%,their
researches published and would learn abou% the researches done
in their own countries through foreign §ources!

EQUAL ACCESS, EQUAL BENEFITS?

Providing for awareness of and access to worlds information
sources is only one,though a very important, aspect of modérn
information systems, ‘'The right to information' as a fundamental
or human right and the growing creed that everyone, every class,
every_ nation should have‘equal access te information are two
trends that may. affect information systems design in an increasing
measure, However, we also must bear in mind that information
prOCesses;fthat is, information generation, collection, organiza-
tion, recordihg'and distribution, accessing and utilization,
operate imperfectly. Therefore access‘to information is not
equal to all classes ‘and the capacity for effective use of
information differs markedly among-individuals, among classes,
and among nations. "The use of information is also.dependent

upon the appropriateness of the information accessed. Therefore

provid%ng egual access to infqrmdiion to everyone does not

1Mc48d
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ensure egual beneﬂ}t Lo averyone. )
Appropriatene°s ¢f information noy s visved along different
dimensions. For iustance:
-~2ppropriztemess tothe purpoee BEFAGSe differant types
of iunformation an&'data‘may be required for plamming, problem
solving, R and D, technology transfer, general education, etc.; .
--aprropriateness to user's characteristics, for example,
educational background, intellectual standard, language ability,
presentation format and respackaging requirements;
—~=rpropriateﬁees to the application environmeni, for

instance rural vs sophisticated enJlronmmnt cultural differences,

information handling capability, etc,; .
~~appropriateness to the medium of information transfer,

for instance, through person-is-person centact, maQSEmedla,
documentary sources; °

-~appropriateness with respect to &Qaii%v that is, analy~
tical depth, tolerance to imprecision, error, etc.; "

~-~a&appropriateness with respect to time of aveilability
of infcrmation; and s .

~-appropriateness with respect tc the economics and cost
of access and usability. ’

Efficient and effective use of informdtion in a system or
country also depends on the level of dovelophent of the 1nfra—
structure; this may vary thh the sectcrs-within a country
and amnong couutrleue Hence Lile diffe"éﬁtjal befefit from
Jnformptlon even if access is ‘equal! to evcr,boay.

5
RURAL DEVELOFP WPNT IRECRMATION NEEDS - )

In_récent Years therc has bss n.ap e“erglng realizalion
in developing countiries of the need to ‘give due attention in
deve1opmenv placning ta the needs of rural po pulaticn censti~

tuting over 755 o;,fn 0tal . populaticn in these countries,

~The rural oociety 1n develouping countr 1es is someining quite
diffezent in: many Jdays from that of the developed countries,

”here1ore, there are no suitable rural aevel;pmonf mouels

‘in the developed countries for cmulsastion by the developing

cotintries. Further there are features which distinguish one

rural scciety frowm another even within a developing country.

14




Rural deyelopment planning has additional special needs, features
and problems to take into account. Such-a reorientation of
development foci has implications to national information policy
formulation, and national inforwstion system design and imple-
‘mentation in developing countries. iThis has been discussed
elsewhere (12). Tae issue for consideration is ‘what organiza-
tional features contribute to the success of rural development
programmes and what kind of information communication system
can effectively promote and support them?'

One feature is that bottom-upplanning and grass-root level
participation in decision making are pre-requisites to success.
And there should be an information system that facilitates
information flow from and about the grass-root level to the
‘development planners so that plans and programmes are relevant
to and viable in, the rural context may be formulated.

Popular or grass-root level participatioﬁ in decision
making implies participation in the identification of situations
requiring decisions, in the decision-making process itself and
in the.implementation of the decisions. The information system
should equip the participants with appropriate information and
data so that their participation leads to productive results.
The manner and media for proviaing the information are related
issues,

Rural societies have a wealth of knowledge; experiences
and traditions which must be respected and utilized. Information
systems should be capable of capturing, recording and dissemina-
ting such knowledgé and experiences.,

Multi-level linkages of local community organizations are.
conducive to the success of rural development programmes., Such
communication networks for rural programme management should
be integrated into the national information system.

Careful selection of_innové%ive rural technology requires
an appropriate information support mechanism,

These and other features of rural development programmes
call for specialized information services utilizing non~
conventional library methods -~ for instance, extension and
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contact personnel for person-tu-person contsct/communication,
simple audiovisual technologics ucavle in the rural environaent,
conmunity television programmes, folk arts, fairs and exhibits,
denmonsirations and group discussions, ectc. The national infor-
mation poligy and administrative structure should provide for
the special informatiop needs of rural development into the
national information systenm.

ADDITIONAL IMPLIED I3SUES

The issues presented so far have other implications, I
shall merely mention them here. '

**What are the consequences of making information
provision an instrument of state policy? )

*In the interest of maximal benefit to society, how do
ve distribute the rights and controls over information ~- the
existing stock and the new flows ~-- because several interests
are involved: the authors, the recorders, the publishers,
the distributors, the information specialists, the consumers,
the State, etc.

*WYhat is the trade-off between search in and utilization
of existing stock of information and the production and utili-
zation of the needed information? Vhat factors affect this
trade-of£? &

*How would one place differential weightage on :he different

*menas of information transfer -~ library apnd documentation

services, mass media, telecommunication, etc., and what are

their complementary relations in different contexts?

*Assumiﬁg that the jincorporation of an 'information sector'
in the national deveclopment plan would ensure better deal for
national-information system development, what are the returns
“.and the social cost of the investment on information and
how are‘ these to be measured and™ eValuated°

CO“CLUDI;G PEMARKS

“For several centuries man has been totally dependent on
nature to provide for most of his needs. Therefore, the level
of production determined the level of consuﬁbtion. The applica-

tion of science and technology to develcpment has changed the
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situation.

‘One characteristic of the change is the increasing proportion
of returns to a given effort or investment and a subtle shift
~An_the axis of economics- from-a—suspiy-base—to—ademmad=base.
This is becoming visible in the information field as well.

A second characteristic of the change is the creation of
the mass society., Developments in communication and transport -
have brought about a quantum jump in social interactions leading
to competition as well as cooperation among the societal elements.,
In turn, these lead to specialization for achieving efficiency,
differentiation in function, and interdependence. Man becomes
a smailer and smaller part of a larger and larger whole. In a
symposium edited by Dr., Boorstin, Arthur Clarke describes the
change in the cultural dimension picturesquely: "Hindu mantras
end tantric mandalas, Japapese prints and African sculptures,
Eskimo music and Indian ragas all jostle with one another in
'real time' within the confines of western homes" (13).

A third characteristic of the change is the change of
scale which involves a change in institutional forms. Technology
makes available large amounts of energy at cheaper cost, more
control over the circumstances ¢f production and faster communi-
catlon. A development in any one of these areas increases the
efficiency of the other two; and the three together increase
the efficiency of large scale operations. That is, instead of
performing the same operations as before in less time, large
scale operations are performed ir the same time. This feature
is evident in the information-field as vell.

The information industry abtsorbs large investments and
involves a series of complex processes. Thus, information
has a cost price and has to te delivered at a selling price
corresponding to its utilization value. The impact of the
changes is being felt in an increasing measure, but the interplay
of elements is unclear (14),

Power is participation in decision making and the control
over the range of base values via sanctions and rewards. Thus,
as a society moves from a pre-industrial to an industrial and
on to a post-industrial stage, material property -- for instance,

land, labour and capital -- may’longer be the main source of




gconoric power; tne ouly unigue Toscarce Inpel into the social-

industrial grocess wewld tnes ce hunarn zoowledge, the organized
informatica whish progrociics =i, gOVeras machine and human
performance., Thus, tncse wha poisess tnls resource would have
the key to economic power (

Hany of the provlems cf migdern scciely arise from its
growing coxplexity, that is, multiple interacticas and inter-
dependence. The resolutiorn of the problen is two-~fold: To
create political and administrative ;trdﬂtares that are respons
to the ncw scales of social demands and tc deveicd a more

mp#éﬁensivb and coherent cre=d that diverse people can share.
Limits lo growtn arise from limits to resources. "Bui the
expan810ﬂ of knowledge or information is the type of growin
that has no irreplaceable rcscurces, squanders no energy.!
In the lony run, the producticn, gathering and handling of
information may be the only growith iascusiry. -ind to make the
enjoyment of that knowledge possible, technoliogy must play its
other great ?ole: lifting the burden of mindless vcil, and
permitting'ﬁﬁat Xobert %iener called "the human use of human
beipgs.' In that context, internationral organizations have
important roles to play, in achieving a valanced flow of infor-
mation and the goasls of the llew Internatioral Informatiorn and
Conmmuaication Order.

sobes and iReferences

1. The term ‘information' is used in a ge
of the sdurce, form of presentatics or transfer mediam used.
The term 'data'’ vhen used denvtes numerical and statistical
data. The term ‘iniormation systerx' is also used in a generic
sense to cover libraries, decumentation and inrormation
facilities, daia banks, inforaation analysis ceatres, infor-

matior dissemination sasrvices, eic. as$ well as networke

gf Lhese

¢
.

Lamverten, O..,. Bconomics of Lh;orvnvion and policy: Rational
policy for economic information. Int. Soc. Sci. J. 28;1976;
44965, B

3o Hormai, J. Anti-flqgquilibrium con economic systom theory and

the tasks of resszarch. 1971, .Amster am, North-iolland

& .

nerlc sense irrespective




[+
[

4.

,5’

9.

10.

. Arrow, K. Economic welfare and the allocation of resources

Kuznets, &, Modern economic growth: ii.te, structure, spread.
1966. Wew Haven, Yale University Press.

Timbergen, J. International relations - Altcrnative forms

of international cooperation: Comparing their efficiency.
Int. Soc. Sci. J. 30;1978;223~37. .

Arrow, K. Classificatory notes nn the production and trans-
mission of technological knowledge. Amer. Econ. Rev. Papers
and Proc. 52;1969 May;29-35. . ~
TCDC Mews 1979 April; 16. o
Teece, D.J. Technology transfer by multinational firms: the\\g
resource cost of transferring technological know-how. Econ.

d. 87;1977;242-61.

Véyrynen, R. International patenting as a means of technolo-
éical dominance, Int. Soc. Sci, J. 30;1978;315-~37,

Olivera, J.H.C.“Supply of statistics and choice of economic
policies in developing countries. Int. Soc. Sci. J. 28319763
L93-501.

Hicks,‘J.R. Value and capital: An inquiry into some fundamen-
tal principles of economic theory. BE& 2. 1946.

Samuelson, P. Foundations of economic analysis. 1947.
Samuelson, P. Monopolistic competition revolution. In R.E.
Kuenne, Ed., Monopolistic competition theory:studies in
impact. 1967. P.108. v

ﬁ
%
l
|
|
l
1
|
|
4
|
r
|
|
\
J
; l
for invention. In National Bureau of Economic Research, The

rate and direction of inventive activity: economic and
social factors. 1962. P.109-25.

Boulding, K.E. Economics of knowledge and the knowledge of
economics. Amer, Econ. Rev. 56, No.2;1966 May;1~-13.

MaChlup, ‘F. Prcduction and distribution of knowledge...1962.

Marshak, T. Economics of ‘information systems. J.Amer.Stat.
Assoc., 66;1971;192-219.

Marshak, ., Glennan, T.K., Summers, R.,Strategy for R and D.
Studies in the microeconomivs of development. 1967.

Phelps, E., and others. Microfoundations of emplayment and

11 C48)D

19 :



- Rle

Aruitoxt provided by Eic:

11,

i2.

13

/ 1y4.

15.

inflation tnecry. 142G,

Theil, 4., Beonondes and
Newman, G. An Institutional

Soc. Sci. J. 28;1975;4568

Neelameghan, A. Sarada Rangenainan Lectures, aungalore,
1979 (unpublished).

'RESCO, General Information Progranae. Intergevernmental
Conferecnce on Scientific and Technological information for
Jevelopuent, UHISIST II, Paris, 28 May ~ 1 June 1979.

Maiq Horking Documeat. 1979. Unesco.

)

?oorscin, D.J. Frontiers of knowlcdge. The Frank Nelson

8

ubleday Lectures at the Natiossal Huseum of History of

2

Science and Technology at tne Smithzonian Institution,
¥ashington, D.C. 1975. New York, Doutleday.

The investment in the information industiry in the United
States is now reported to be over 50% of the GUP.

ULBSCO. Internationsl Commission for the Study of Comaurica-
tion Provlems. (Chairuan: Seen MacBride). Interim report,

1978 September. (20 C/94). The final report of the Comrission
was submitted recentiy.

Bell, D. Coming of post-industrial gociety: A venture in
social forescasting. Indian ed. 1974. Arnoid Leinemann {India).

_==e vhore is the posi-industrial society hezding? Int. Manag

1977 Hay; 47-48.

Conference Board (USA). Information technolosy: Some critical
2
implications for decision makers. 1972, New York, The

Neelameghan, A. Development, information transfer, nat;
policy - Infcrmation scenario 1975-2000. UR/ILS., (U
~~. Soc¢lial relevance of informstion systems. Gabriel
Memorial Lectures, 1979. UP/ILS. {Unoublished).

A,
"

18C48).
20




