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The Importance of information for studying the relationshi; between develop
ment styles and environment in Latin America will be examined here from two
perspectives:

(1) The structure of information supply as a basic element of the

ascending transnational development style.

(2) The viability of optional information strategies for addressing

-;epvironmental problems.

Pricr to the anﬁlysis of these. two problems, some of the basic concepts
related to information, development styles and environment, will be defined.
A. Information

For the purpose of this paper, information {or "technical information')
is scientific, technological and socio-economic data which havs been
characterized (by anyone) as authoritative and relevant. This is a narrower
definition than a more usual one: that information is distinguished from
“data by the former's potential ussfulness,

An information strategy intends to zssure the availability and/or

delivery of information, with certain prescribed qualities (in additien to-
authority and relevance), to users, bv mesns of the studvy, diagneosis, design

and implementation of information secrvices {loan, dissemination, retrieval,

reference, translation and reprography) and inrormaticn support functicns

(acquisition, selection, classification, technical processes, interpretation,
storage, transmission, purchase and maintenance of wguipment, personnel
operaticns}. The responsibilities of these services and support functions

are formally assigned very often to information centres (libraries, documen

tation centres, stetistical units, computatidn centres, archivez, etec.)

staffed by information specialists (lihrarians,documentalists, systems

analysts, programmers, statisticians. archivists)., or other intermediaries

(anyone who carries out an information servica .or support functions). The

/rational cxpiicit



rational explicit assipnment of restonsibilities related to the exchange
among various intermediaries cr instituticns of a cartain type or ecollectiecn

of data is called an information nctwerk. In information systems other than

networks, the intermediaries may assume functions which are not explicitly

assigned to them.

Information systems can be of 2 temporary or permancnt nature, aud can
speciélize in disaggregated or ajgraegated data, unanalyzed or analyzed data,
or reference information which summarizes and helps to locate +he basic or
primary information sought by the user. On this basis, information systems
muy be characterized by one or move of the following alements: 1/

2. Functional- cr problom- wriented systems (systems denigned to
rrovide information for very specific predefined uscs).

a.l. Systems of traceabla data (systems which process data already
normally collected in private and public acministrative
activities). : '

a.2. Systems of non-traccable dcta (systers whiclh generate and proces
process data not normelly available In on-going administrative
activities, usually reguiring a speclal census, research or
other data gathering proicctl.

"a.3. Management information systems (MIS) {systems intended for
long-tern use, with informaticn outputs directly related to
decisiou~-making functions in .an cvganization).

a.4. Selective discsemination (a svsien of matching‘infbrﬁation.
inputs with profiles of user information raquirements in
order to select the information with greatest probability
of usefulness to the user). o

b. Supply-oriented systems (systems designed to provide infersagion -
For 2 potentially wide variety of applications, whereby the out-
puts cannot be proedefined esxeept in the veny general térms and
‘capsbilities are flexiblc). :
b.1. Individual data bhases (3ote of catawon a specific subject
matter, wvhich are organized In a predetermin:d fashion and
arve rotrievable by weuns of indexes which invert the order
of the data entries e.g. the dote may Lo crdeped by institution
of origin or avther znd can be accesible by subject indexes).

/b.1.2. Computerized
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b.1.a. Computerizéd data bases (retrival is by on-line or
batch processing).

b.1.b. Published subject bibliographiez (indcxes, abstracts,
pericdical bibliographies), other reference materials
(encyclopedias, dictionaries, directories, etc.)

b.l.¢. Statistical bulletins, academic or profassional journals

b.1.d. Specialized documentation eollections, by subject matter
or type of document (maps, technical reports, etc.)

b.1.e. General decumentatior. collections (public or school
~libparies, bouvkstores, etc.)

b.2. Packapes cf data bases, se that tho user can engage in retrieva
simultaneously from many individual data bases. having biblic
graphies or reference lists prepared tailcor-made to needs.

b.3. Archives (whereby the documents or data ave crdered simply, by
ingtitution of origin or another critevion, aud not htaving an
inverted index tc¢ facilitate retrieval) -

b.4. Bibllographic control of naticnzl publicaticns and other docu
ments and conservaticn or these documents in o national library
or in legzl deposits,

An information supply is characterized by a sct of qualities of data

during the entire flow from that data's source to their final application.
The qualities include authority {the importance which the user or recipicnt
assigns to the data, consiﬁeﬁing the source of thut dﬁta}, relevance ffﬁe
importance which the user or recipient aésigns te the data, considériné the
content’or'meaning of that data), 2/ redundancy (extent of duplicatioﬁ with
the data already at hand), timeliness (if the deliverv anticipates'the need),
pericdicity, regularity (reliability of dslivery acecording to the anticipated
periodicity), cbsolescense (the uscfulness of the éatd, considering the time
period of its content), quantity, compression (reducticn of the quantity of
data into codes which occuﬁy“less space), and accurdcy (of the representation
by the deta of determined conditions, events or ideas). In addition, the

channels of ‘the infermation flow have determined gualities of transmission

fcapacity and
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capacity and efficiency, and coding/decoding efficiency. These qualities
of information supply are matched, in.a complete -information strategy, with
the prescrlbed 1nformat101 rthlT&MgﬁtS and studied information habits and
capacity of the information users. _

An information strategy is basically'a negotiaticn process, for two
reasons: (a) The qualities of informatien and informaticn flow which are
available seldom colnc1d“ with those of the information requirements and
some compromises must.be made; (b) the users of information are alsc sources
(and usvally intermecdiaries) of it. and for the sources, information represen
mﬂﬁhmlgmawmdmﬁmmﬁy;hﬁxwwkm1summnyemmmgaihrsm£mh@
else. ‘

There are ofher cnaructu91~+1us vhich are ascribed by economists to
information, and because they distinguish infrrmation fream othar economic
commodities, it is presumed that the cxclusinom of the value of information
from eccnonic analyses is justified. Or this leads to an axagueration of
the differences betwzen information and other obfccts of intermational ecc
nomic transactions, and ts’arguments that it is especially difficult to
5vercome ﬁependencies basced on the édntrol.of iﬁformatian by mure powerful
countries opr groups. A more ascurate characterizaotion of information
suggesfs that: (a)lthe recipient of the data seldom knows their value and
qualities before receiving thom, bnt in foet the data ﬂnle he subject tu
technoiogyGSSessment in terms of the gualities indicated above; (LY in
theory the provider or intermediary does not lose cositrol of the data when
delivering (a copy of) them te the wecipient; but in faet it is necessary
to study eaqh transzction separately to see iF the value of those Jdata for
the provider increases op dégrcaéea vhen he transfeprs them; {¢) the dafa
can gain as well as lose in somu messure the qualLLlCS 11810ateg ﬂbcva as
they are transferved ard pror=ssed in the ﬁlow- and {(4) while 1nfﬁr7atlon
intermediaries de pléy a vital vole in selecting (and d;scarc1ng inter
preting and processiné déta in order to trensfer us:ful inf Jﬂmation to the
ﬁser. thisg is a role'which oft&n is cultivoted succaasfully without any

fornal tralnlng, pruparath“ cr anpolntment.

JInformation has
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Informetion has been a relatively neglected clement of envirommental
systems, especially in developing countries, " Although there is 2 consider
able effort expended in the design and implementation of information stra
tegies, the accumulation of data in key points ('modes") of the network;
and data allccation (dissemination) or availability‘ffor rgtrieval} arong
members of a polity or organization (or clientele), ara 3cldoﬁ given the
same attention as is the allscaticn of human energy or material for the
endeavors of that polity or organizatioﬁ. In this sense, informafiqn is
the"freesf”(leaat‘compromised) of the basic clements, even though it'cgn
ba the most vital for obtaining or retzining political power. FPerhaps it
is also the least wnderstood and most misundersiood of the clements. As
a result, the existing informéticn systens and netwbrks in Latin America,
on the whele. are pfoducts or imitations of strategics elaborated by persons
and organizatioﬁs who place national developuent requirements in this region
In a secondary position, if even that. Andrthe situation is chéracterized
by a very high grade of technological dependenée;

B. Environment o o

The discussion in this paper will focus on stratesies for information
handling regarding habitat, natura rescurces, polluticn and othep specific
conteﬁpérary environmental problems, but it is poriicent to take a longer
view and consider alse the information stratesiss wiich Wuﬁld be appropriate
to assure permanent consideration of environmental concerms, however these
might be defined at any given mement. For the implaméﬂtation of new informat:
systems to address urgent prohlems; it may Ee an efficient recourse for the
short run to uss the strdtégies which information scientists propuse in recent
textbooks on individualized and gspeeialized data bases and on international
networke. However, the price for the cFficient delivery of informatioﬁ in
the short-run is likely to be éompounded rigidities and difficultiss in the
long-run. Anticipating this, = broader definition of fenvironment! is in
order, based on the constant evelutior of what are considered as appropriate

gystems' boundaries.

/A1l decisions,
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AL dec151ons, stuules, issues and problems are circumscribed by
temporal spatlal, methodological and other boundardies. . Much of the
prcf9831ona1 and polifical debate that takes place is related
(implicitly or explicifly) to divergent points of view regarding the
aPP“Oprlate bﬁundarleg of a subject under discussion, then to the sclutions
‘which should be adopted The limits of what it is comsidered lagitimate
(reasonabie, practicql,_p&rtinent, ete.) to talk about, cr study, or take
intao account, in the Face of a particular problem or challenge. encompass
a system. While organizations {(in terms of organizaticnal geals), professicns
{(in terms of professional qualificrtions), sciences (in terms of Kuhzdian
paradigmz), ccalitions (in'tarms of asrecments) and octher groups may agree on
the nature cr definiticn of the:system, which is the subject matter for thelr
attention, most systems'are aetuzlly in 2 constant state of flux. Goals,
qualifications, paradigms, agroements, cic. are usually temporary (although
important for their duration) and subject to interpretation,

- Table I cites a nunver of systems which arc presently used In socio-
economic and technclozi Cul decision-malkine and  systems analysis, including
cost~-benefit analyses and cperations research, and which exclude environmental
costs and benefits of increasing interest internationally. The envircrnment
consists of the residual variables not incorporated inte the system, and
values which have not been consideored velsvant for the system variables. The
environment can be all such residval variables or values, or may consist only
of tﬁbse "additional vériables ant vaiue ranges which, ageording to the
critics of a system, should be tcken into account.

An environmentsl probilem is o problem or matter on which serious dis

agreement exists regerdiny the approvrisce limits of the systems being
studies, discussed or implenented.
One clasg of envircnmwntal guestions is the gencral question of how' to
expand system boundarics, bgvend what has leen considered thecretically
con51stenL, practical, methodelogically managable or politically zcceptable.
.The goal is to convert the "unthinkable! inte something thought about, and

address the "impractical! by mecans of now policy issues and measures.

/Table I
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TABLE I

SYSTEMS AND EMVIROMMENTS

Systems

hat part of the universe that
s of particular interest to us
n a given context

hat part of the universe which
.8 potentially subject to effec
dve control ‘

hose factors which are circums
rribed by individual decision-
iaking (e.g. behavior of a
1ingle firm), and For which the
ndividual directly suffers the
osts involved

ame as 3-

he structure of production
nd consumpticn of material
cods and services

ame as S

conomic growth factors

wcosystems

‘ame as 8

Environment

That which is irrelevant

That which is constant
or imperative

Those factors which
imply costs to the com
munity, cr for which

~the "free rider" pro

blem arises

Sane as 3; the factors
also are characterized
by the cocmmunity as
susceptible tv degrada
ticn and as worth saving
(i.e. the cdegradation

is unaccentahle)

Factors of "quality of

 1ife” beyend the struc

ture of production cnd
consumption

Natural resources, espe
cially those -vhich are
non-renewable or scarce

Qualitative or social
factors

Residuals {~utputs)
which are not reabscr
bed as inputs into the
system,where inputs are
finite (i.e. limits on
the "carrying capacity™
of the carth)

Same
moepa
tion
fits

as 8,plus concern
equitable distribu
of costs and bene

nvironmental system

Social,poclitical and psy
chological faectors which
impede implementation of
technoc-economic solutions

How to cxpand system.
boundaries

Incorporate new variables,
representing what was
previously uninteresting

Extend reach of notential
control to new arcas

Internglization of external
ties

18

Same as 3

Same a3 3; environmental
inpact studies;incorporate
the entire vaw materials-
final consumption chain

Planning for the use of natu

Tral vesources, or substitutes

Adoption of a "unified
epproaca” for interdiscipli
rary studies

Lecorenionel development; or
more careful technolcegical

selection and displacement;
or holistic approaches

Same as 8:anl lower consumpti
of rich countriesior more tra
fers to poorer countries

Elaboration of new political
structures cor strategies



Challenges are encouraged against existing goals. qualifications, paradigms,
agreements, discipline or opganizaticnal boundaries, ete. The answer,then,
at this level, is the instrumentation . a constant process of creating new
environmental problgms and of system‘boundary expansion..

Several comments are in ordér about this. Even in a carrying out a
single decision or study, the boundary limitz between system and environment
are gsually approximate and in consfaﬁt evolhtion. When the v;riableé are
chesen, the ioining of them in hypotheses,-and the integration of the hype
-theses in models, gives a centent to the whole (hypothesis or medel) greater
than that or less than‘that of the variablesg taken individuilly and summed.
Also, only in highly restricted (and thus mathematical) sciences, as opposed
to more configurational scienccs, are the measurés and data for the veriables
likely to be sensitive to (i.:. controlled for) the system houndaries exactly
as these have been defined in principle.

Besides the flexibility which characterizas the system/environment boundary.
these are many perspectives regarding the "envircnment” pertinent to the "systo

There are envircnmental factors which are presently latent or potential; othen

are kinetic or operational; the perceived "envircnment” may not coincide with
the potential or opefational en#ironment; ner the inferrved "envirciment! with
the perceived "environment™; the zﬁéggi_ﬁenvirunment" ig that which is |
recognized as importanf by intcrested parties (and thus 2s an envirconmental
problem); and the packaged "enviromment” is that which is proposed for
inclusion in or transfer te thc system. Information about the environment

might be aseribed to any of thesc levels of subjectivity, and may be reduced

to symbols of medernization wnlch can miscoenstrue more than inform.
"Cybernetics", "oil crisis”. "lend reform" and Vpollution" are such symbols.
These symbols often then ccme to label nmew systems (the environmental prcblem
becomes a system problem}, which in turn are the reference points for later
issues or envirommental problems. It is a never-ending process.

Are these excursicns into th: "environment” to choose and pick up new
variables and values- for our "systems" z2lways to be encouraged? Is mere
chaos in systems andiyéis necessarily better, sinmce it means a faster turn-
over of variables? Are we to make a general statement that scientific revo
lution and cultural upheavels ave "good"? Or should we withdraw from such

/an anarchist
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an anarchist conclusion, and -set out some highest value for rating or
renking environmental problems; and ‘a classification of the varizbles
. related to the problems?

For the purpeses of this paper, we will bypaéé this problem;Asimply
considering. information strategics whieh generally promote system boundary
- expansion of the typess Indicated in Table I. 4s will be cxplained, the
implementaticn of such strategizs inherently means the formulation of a
new development style.

Strategles will also be considerad for more specific envivenmental
concerns. These are issues which are subject to public attention at a
given moment, and thus of cas:z studies of the axpansion of system boundaries.
These problems include huwan and natural stresses cn the nztueral hzbitat or
alterations of material-energv balances which lzad to environmental degra
dation, and conflicts between the maturing or succession =7 ccological zones
into stateg which assure sreator resilience,‘stability ané vrecoverability
and the ecuncmic development and productivity of these zoncs.

The general information challenjes regsvding these environmental pro
blems are the generaticn, orgonization, access ¢nd utilizotion of data on
natural resources, development projects and technologies; the emerging:»*~f
of the data on the phvsical environment with soccio-economice data; and the
reclassification of existing data and documents so thai information related
to contemporary environmental problsns may be detected and retrievable.

C. Development styles

The process by which envircnmental problems become discussed, and

resolved or repreassed is a part of the developmont stvle of a countyry or

other political divisicn. The style consists of a lerge number of intep
related components, each of which is characterized by diffecunt stages or

. patterns of change. These components are indicated in Groph 1 and Table 2,
which also iniicate the diffecrent levels of rule-miking in and for the
governinent, and the impact of the development and governmonfal policy out-
puts on the syétem/environmant°

The existing major development styles are challenged in different epochs

by an ascending development style.g/ Thus the ascending development style

/is not always



10~

is not always the dominant style in a country at a given time, but wvather
@ tengion exists with the nther major developing styles. The ascending
developmemnt style in Latin America is the transnaticnal development style,

as described in Table 2.

Different styles depend on the initiative and efficecy of different
political actors. The transnational style is sponsored and maintained by

the transnati-nal community {characterized by the ownecpship of the means

of production and the top manageriui, financial, proefessional, and bureau
cratic positicns, and by the pocsession of a specialized knowlecdge which
they have convincad other scctors te be indicpensable for innovation and
producticn) 4/. _

The Lypothesis has been strompgly steted that variations in development
styles may have sicnificant effects Sor the Venviroument"; this stotement
could appreximate a redundancy v circular argument Jdepending on how
Yenvironment” is defined. It is our preference to- divide this into two
separate questions: (a) whether or uot i vordation in develooment styles
has or is likely to have a signiicant effict on - system boundary expansion:
(b) whether or not such a variation would have credictable efficts on the
resolution of certair key contomporary proklens.

In this paper, the focus is omn information stwuctures and strategies,
and we comsider these to be vital <laments of the develosument style, and
the development style (and in particular, its information =lement) a
determinant (among others) of the dupree and rhythm of system houndary
expansion.

Specifically, the contemporery structuras of infiymotion supply in Latin
America ure an integral and censistont (although not nocessavily very
efficient) part of the transuaetional development s*yle. In particular, the
information systems of region are designe. to veinforce ithe pelative advantage
the transnstional community has cs icfurmation sources/users. and tend to

favour increased technologizal “ependence by this region on cther regions.

/GRAPH 1
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TABLE 2

~=- COMPONENTS OF THE NEVELOTUZNT STYLE, AND PARTICULARLY THE
TRANSNATIOﬂAL DEVELOPHENT STYLE, AND OF GOVERNMEIT RULE-MAKING

Components cf development
style

Definition

Example: transnational
development style

1. Overall logic of the
system

2. Process of defiring
issues and assigning
values

3. Production and
consumption structure

Ownership of means of
production. Nole of the
state in relation to
economic activiiies.
Ceneral ruwies for the
allecation of production
respensibilitices.determin

ing producticn levels and

allecation of secercs
resources

Hest influential groups
(power clites, develop
ment aceits) in defining
environmeontal problons.
How envivonmental pro
blums are handled in the
aifferont levels of
subdectivity.

Rules of technology
assessnent and selection

The structurc of income
distribution and demand
for gnu&s and services
The leading jrodu»tlon
sect. s, in terms of
iinkages.

Monnpoly zapitalism,state
capitalism or hizhly bureucratized
socialis:. .
Transnational culture.
Owﬂanlzuilonzl planning instead

of market Sor relating production/ -
consumptlon.

Preference to rezimes which favour
professional centrol of specific
policy areas, and with the capacity
to divaert or absorb the political
claimg o uewly mobilized groups.
Sequentizl and incremcntal payoffs
for the nent articulate sectors,
inereasingly using inflation as an
allocation muchimism. State poli
cics decidnd largely in consulta
tions of sclected groups.

Dependent dovelopment in the semi-
veriphery areas.

Transnzticnal community.
Profeossionalination as a group
political strategy.
Salected environmental problems
are packaged, as are determined
solutions, and disseminated first
as symbols of modernization. High
degree of "wecialization, plus sore
attrulsc1pllnﬂry work, in problem-
solving,with organizational goals
and peracigms very imrortant in
selecting technologies and projects

Replication of structure of more
industriclized countries, where
these latter do not suceeed.in
imposing the principle of economic
division of labour.

Emphasis is on middle-eclass con
sunption,infrastructure development
and luxury gsozds, in this general
order, although postponement of the
first of thesc is often advecated.
Transfer pricing.



TABLE 2, continued

Components of development

style . e
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" Definition

Example:; transnational
dovelooment stvle

h. Technoioéical and low-
level idedlogical inputs

Levels of governmental
rule-making

1. The natiocnal or histori '
cal social project.

2. High-level pules

3. Middle-level
rules

The variagiesnof the‘ .
systems, and the ranges

" 6F values considaoped

generally accéptable:

. for these variables.

Production techniques
and evaluation measu
res,

The general models of

deveiopment which is

adopted, indicating the
general set of objec
tives or values of the
mest powerful sectors as
a guide to government ac
tion or inaction.

The general isgues
publically debated
regarding governmental
action or inaction

Governmental policics

“at the sectorizl or

arganizational level,
guiding gencral bud
getary decisdions.

Organizational accounting

{particularly frimal accounting

and budgzting, as opposed to cc
accounting) Jatermines the most
important variables.

Laboratory and statistical resu
an¢ the technological cupabilit
of high-level technclogies,larg

determine the ranges of acecepta
. .uel _ g {

values.
Soeial factors are important, a:
lcrg as they do not displace or

< eonflict with the others alread:
.stated.

The State nﬂy accumulate a defi.
balznce on.its aceounts, but
decision parameters still are m

1y those indicated here.

Greatest emphasis on economic
grdwth dn: rather nervow terms.
Considersble decentralization ¢
decision-making anong pﬂoductlv
and social sectors, using
"plaaning™ as a symbol of suppo
coherence.

United States' eovernmental ad
ministrative patterns, and espo
cially service and production t
niques, gencrally serve as a mo

Among such issues are: public/
private ownership, infiation,
energy/dependence, acceptable
debt lavels.

Policies which promote consolid:
tion and linkages of ecomcmic ac
vitias.

Soeial programg which are necest
for social/nolitical stability.
Patchwork techniques in State ec
mic interventions, including St-
subsidies, for descentralized o
private econowic activities.
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TABLE 2, continued

Levels of governmental , T Example: transnational

rule-making ' Definition o developnment stvle

4. Low~level rules Specific prlicy cut- . - Although there is considerable
puts: regulatory and . ° - diversity here, the transnatic
allocative decisicns -  comrunity does interchange ver
of povermpental -influential points of view abc
agencies, o generalized solutions for

specific problems.

D. The present structurc of inTurmation supnly in Latin America, an element
-of the transnational style.

The need to obtain and organize data and documents on contemporary
environmental problems in Letin America is obvious. A rather naive approach
would be to compile lists of these information requirements, not taking into
aceount the existing techinical information o the problems which exist in the
region to organize this technical informatiom. Such sporadic information- l
gathering only adds tc the stresses on the material—enefgy-infurmation
balance and to the problems of satisfying the multiple uses of technical
information. An envircnmental infurmation strategy would nore logically
consider the implications of any new data-gathering and Information-handling
effort for community problem-~solving =nd the efficient displacement of
resources, This means that the attempt to redress environmental information
deficiencies should come to terms with the present relationship between
technical information problems end the transnational development style.

In this section, it will be arpuec thiut the modern information systems
in Latin America are consistent parts of tne transnational development
style. HNonetheless, it is clez> that thes:c systems ave not as efficient as
they could be in satisfying the informatica requirements as these are defined
by the transnaticnal community.

A cemplementary argument Is that any attempt to medify the predominant

developmznt style will havs to dezl with the present informaticn structures,

/and the inherent
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and the inherent biases of these structures. Just as it is obvious that

the production and allocation of other basic elements of any system/

environment, such as energy ané materials, would need to be re-programmed
in a manner censistent with the precepts of any alternative development
style, it should be evident that the same would need to be dens with
regard to information. “ |

These arguments will be sustainéd9 following four hypotheses:

1. There are serious peneral deficicncieé in the supply of technical
information in most Latin American countries, and the national efforts
to resolve these deficiencies give considerablc prefurence to the trans
natiocnal community as information source/user.

2. Information strategies are carried cut in the region, selecting scurces
‘ and technelagies which only compeund the problem of too much data which
are not uscful or which do not justify the costs of their handling.

3. These strategies are often biased to transnationasl culturai values,
rather than related directly to iccal circumstances and development
6bjectives, in the selection of materials and the classification of
these materials. ' |

4. The organization of international information networks promotes techno
logical cocneration within the transnetional community. but there are
some problems which limit the effectivenass of these networks;

(1) Deficiencies in the supply of technical informaticn, and national
efforts to overcome them. ’ '

There is a seriocus information impasse in the Latin Americen countries,
which are not able to make significant progress to organize, conserve and
make accessible the mountains of data which are produced and which arrive
from abroad. Waile this impasse affects all potential users and sources of
scientific, technclogical and socio-cconomic information (which arc practic
ally all persons =f schcol age or older), the major attention is given in
.the Latin American countries to the vesulution of this rtrcblem for a
proportion of the more formally educated population -- especially the
national members of the transnational community. Expenditures by the publie
sector onh technical information flows in Latin Amcrica greatly favour this
community.

/The major users



The major usérs of technlcal literature are two groups within the trans
national community. One of these is the concentrated group of specialists,
especislly researchers, in the “ccotres of ax_cellén‘ce” on Jdifferent subjects,
dispersed in thé'region. Some of thise centres do have substantial budggﬁs
for acquisitions of bibliugrephical miterials, and prémote constant updating
by their srofessional enpleyees. /fn-ther group is that which has receivéﬂ
nrofesgional training abroad. Ha/ ? ' - f_

Apart from these gfoups, not even.the size Df the professional o
university-educated population is o Fair iniicator of the number of regular
users of technical literature. Txcepting the intensive fnformation user
groups mentioned shove, the tradition is strong to consider cneself content
with the university oy othar.dccrzﬁ Lteined as a symbol of bul?” ”cuucgted"
and to reiy on colleagues (3uc to convenience) or institutional superiors
(due to the obllratlon of hbfklﬂ’ wonditions) for fechnical'infbrmation
acquisiticn. 5/ There is lipitod cducation of students'in the use of
qvailaﬁla information souwrces, and UJIUEPS+Ey llbrar+e° reccive a very small
allotment of funds assipgned ¢ither o uramlon or to information system
developments in most Latin puerican countries. A ‘

For the users of tochnicel inFCmnaticn who make the effort to gain
access to useful materials a sericus 1nfurmatlon systen measse is comnon
in Latin America where efficient uuﬂamcntatlon services should be Drov1ded
In a single country of the regdon, 1+ was discovered that few nstltutlons
purchase biblicgraphic materials on a reguiar basis; a very small proportion
of the working libravians know how and attenpt to buy or order documents
from abroad; the small amount of training which has been offered (in the.
Library School and in a basic audiv-visual course for librarians) to 1ibrz
rians or library students on zcquisilticon hzs been over simplified as regards
purchasing procedures and gives cursory treatment to the cther means for
obtaining materials and develoning zollections: local booksellers are unrealia

ble and charge very high commissicns; there iz a tremendcus amount of red-
tape in obtaining approvals of the f;reign exchange and the purchase itself,
there 15 no rezl continuity of subscriptisms: the furds cbhtained speradic
ally from one or another international azency or otner dencr contribute to

Jexpensive,
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expensive, incomplete, poorly-handled and jealously-guarded collections;
and the inventory of evailable national statistics and naticnal bibliogra
phic control are very incomplete., This somber picture, in which informa
tion centres are more stockpiles and cementeries of information than
efficient processors and disseminators of informatior., is ccmmon in many,
but not all, of the countries of the region.

Despite these problems for the interested end active users of tech
nical information, the cireculation of such informaticn in Latin America
distinctly does favour the information sources/users of the transnational
community. Reference is made in this vegard to Graph 2. Input into the
scientific and technological information network cemes from a "technifica
tion" process of infurmation generated cn the basis of £fizld experiences
(at the level of farm, community, factery, scheol, vte.) and from such
external sources as international information networks. It is common Ffor
governments and internaticnal organizations to finance considerable activi
ty to assure these inputs: vesearch and publication of field studies, link
ages to external information sournces, technical assistance, transfers of
technological information, etc. Alsc there is relatively ample financing
to reinforce communicztion nationally among scientists and professionals,
at least in a few sectors (agriculture, industry and urban planning have
received special attention in Latin Americal.

Some investments are made in a "“detechnification'" of this information
for use by pelicy-makers or by the ultimate sources/usars of the information:
the general productive population. These latter groups each have their own
information networks; the policy-makers relying largely on a internal distri
bution of information which is rapidly labelled Yconfidential®,thus inereasins
its value; the gencral population relying on word-of-mouth and local communica
tion leaders.

The additional informaticn received by these groups usually needs to be
"detechnified" in several saznses: (a) Transfer from one medium (e.p. public-
ation, technical report) to anothur (e¢.g. radic prcgram, demonstration,

brochure); (b) Transiation From one languase (e.g. English, Spanish) to
- .

/Graph 2
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another (g.g. Quechua, Aymara); {c) Simplification and intevrpretation;

(d) Selection of the most relevant materials; (e} Development of incentives
and skills by the general population in order to be able to understand and
apply the iﬁformation. While there are many groups and institutions (churches,
volunteer groups, teachers working overtime, technical imstitutes, radic
stations, field extention stations, etc.) which participate in‘theée detéch
nification activities, it es very rare to find, in the region, a coordinated
and determined effort to nut the available technical information in the hands
of the mass of pecple who are in closest contact with the weans of preduction
in the countries. This is the weakest link of the technical information flow,
involving the greatest misapplication of energy and resources.

There has besn considerable interest in dealing with the deficiencies
of supply of technical information, in Latin Amevicz, by ofganizing national
scientific and technological information systems. In Argantina, Chiles Colom
bia and Mexico, among othera, the national information systems have historical
ties to the university system and are presently dependent on the national ‘
science and technological agencies (the CONACYT). &/ this hns meant that the
national infbrmation_system is dependent on the importance which the science
and technology agency gives in the moment to information strategies, which
unfortunately in some caseés has been lecreasing in recent years. These
naticnal systems tend to concertrate on biblicgrachical materialsﬂrgiving
rise to other nationwide systems for other types of scientific, technelogical,
educational and socio-ecnaomic information.

' Other Latin American countries, including Bolivia, Zf‘Guateméla, Jamai
ca and Venezuela, have shown interest in national informaticn systems which
are more encompassing for all types of scientific, technological and socio-
economic information. ' ' |

Thus far, these national systems have weinforced the relative preference
given to the transnational community as information usevs/scurcus. IHuch more
has been done to technify information and interchange information among mémbers
of this transnational community, than to shortem” the round-about manner (Grabh‘
2) by which information originating in the general community is disseminated
among those who can apply it rather immediately.

/Thiz is most
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This is most prejudicial to the general community in two ways. “First,
the impact of system boundary expansion ("environmental impacts") is often
most severe on the poor. The pcor are especially vulnerable, and a great
part of this vulnerab¢llty consists of the lack of information.

Second, collective schemes of abatement of environmental problems
requirc an efficient information system at the community level. The primeipl:
of local pr oblem=-solving 18 contradicted Ly rreater investments in studies
of the local problems by cutsiders than in simple mechanisms to-process and

“analyze within the community the information on the problems.

The preference for the transraiional community of'informpetion sources/
users veflects an unfortunate presusstion that one oy ancther group-has a
moncpoly on +echnclogic;] kaowledse end innovation. Knowledge of technologies
(as well as of techniques} and potential imnovation coxist in all places and
levels, and are 31l to often systometically unrecognized, unnurtured and in
fact discouraged. Thes2 can be Frurd among preduction line or service work
ers, techniciahs, engineers, scicatists and other professionzls. It has not
been demonstfated that the potential innovations among one of these groups
is intrinsically more valunble or useful to the sceicty that ths potential
innovations of other groups. '

The national and specializzd systems Imnlemented in Latin America are
not only biased towards the tronsaaticnal community, but slso-cften give a
great deal. more attention to the orzonization-of materials from the more
industrialized countries than o naticusl and regicnal materials. None of
the Latin American countries has succoeded in assuring bibliographic control
of the natlonal proeduction of tocanical reports, cartographical materials,
flmms and recordings, oroject stndies, 28 woll as general literature and
academic studies, origineting i these sqme countries. Mach of this
patrimeny is more complete and bettcr crrznized In archives abroad. Nor has
there been continucus updating of iaventoriecs of data collections and flows,
80 tﬂgt there is a low level of awvarenese alout existings aumarical "information.
Each institution in the countries acts completely ind;pendent in dealing with

its informaticn requirements, wi*th the creeption -of- the unw;olcy and costly

/large-scale
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large-scale data banks which incorporate rather superficizl deta from
many scurces.

(2) The problem of selecting informatinn scurces and tecinologies which
produce really useful results.

Much is said abaut the difficulties of controlllng the "1aformaulon
explosion". As much cculd be said abeut an "explosion' of 1nformatlon
system developments, particularly of document sources and technologies.

With an increasing variety of sources znd technologies to choose from,
the expectation is created that an information strttegy can be tailor-made
to meet a very wide number of requirements., Surplslnnly, Ldtln fimerica is
submerged in a great deal of data which are nﬂt usefyl, or do not justify
the costs of their hanullng, and contlnuestopurchasr at great cost informa
tion technologzes and access tu 1nformat11n scurces which are not adequate
for the most pressing needs. In great me asure, this is a reflection of
technuloalcal dependence on JPfDPmatIOﬂ system prOthYDQS wnich are alien
to Latin American reality, and in part it is a reflectlon of certain biases
of the transnaticnal communlty wnlch sponsors the trqnsfev of inappropriate
information technologies. 8/ In yar , it is due to certain common technical
design aeficiencies (for example, iﬁ the development of computerized data
bases and subject biblicgrathies) which lead to information procucts as
difficult to use in more industrialized countries as in the developing
werld. 9/

Thetdesign of information stfaiewles in 1hu revloﬁ ref eets an over
specialization in terms of types of 1nf0rm1t10n \archlvoloqu llbrawy
science, computer science, statlstlcs communication) and sub]ec?_mqpter
(agriculturse, sccial sciznces, geology, stc.), resulting in the tendency
of each specialist to stress certain déta gualities and.ignore others.
Biblioteconometric and cther measures have been developed reyarﬁinp some
qualities, such as “clevance,.codlng/decoq;ng and obsolescense of lnformatlon,
but very few 1nformatlon specinlists are acquainted even with these. System
design is carried out normally on the basis of some very dubious
premises, of a superficial specification of user requirvements (scmetlmes

derived from user studies, which tend in practice to suffer from many

/methodological
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methodological errors and limitations).

The result of overspecialized des ign iz an information system which
can -be very costly, delive;ihg information of low aceuracy, excessive
qu4nt1ty, con31dcfablg redundaney and relevant in a general:sense but not
really addressing the rarameters of the problem-solving which the-inform
ation is intended to facilitate.

This design often is encharged to outsiders, which lsads to a serious
discrepancy: while infurmation snecialis™s in Latin America often veceaive
poor recognition and pay, leading tc considerable turnover, executives are
prone to contract services of expensive cuncultants (especially foreign
consultants) to provide datn and sct up information systems, often with .
overly sophisticated data-processing couioment, or with eguioment for which
software adequate to the needs is not aveilanle. A cycle of technological
dependence is maintained, given the lack of nrepared loczl persornel and
the:usual necessity to make consicerable adapistions 'of the transferred ;
systems. In -setting up these systems, Inadequate attention 'is given to
the reliability of the data which will be proacessed (so a fortune. §s spent
on handling data of mest doustful value), tc the pessibility that existing
systems could be adapted ezsily tc meet the new requirements, to avoiding
that existing information ceatres become strong points of resistance to -
the new systems, to the Importance of acosting standardized classifications;
and codes apt for nativnal realities and development goals {although some
countries have commissions working on this) and to setting out. institutional
(rather than personal)} erite ria of cenfidentiality for assuring access for
those who need the information. ‘ ‘ _

Members of the tramsnatdicnal commanity sponsor the development of
such systeilts, with more emphasis on ¢iantity and automation, and their own
direct control of the systom, rather than the usefulmess of the product for
detepting and resolving the real problems of their society. The trang
national community is thus a wictim ¢f. its own marrizge to symbols of
modernization, rather than to the substance of develonment. They

participate in infocrmation stratepy which guorantees that their knowledge

/of their environment
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of their environment can only be superficial. And the costs can be
excessive: a semi-automatic (TERMATREX) system of vetrieval can be as
effective as a mini-computer systom,for 1/20 of the cost.

All the foregoing should not be construcd as & blanket argument against
automation. Computer programming immovations (including eompression tech
niques, like hashing, which allow the storage of considerably wore information
using less memory space), the revoluticn of the "chins',. remote sensing, and
other techmological advances allow the acceptance of a rich variety of
computerized system specifications, combining the advantages of individualized
information access and. large scale data bascs.

Computers may be used to permit access to a data base by a large and
varied group of users, thus popularizing information retrieval, even though
at present the implementation of automation o’ten functions to close off
access to persons and groups. Also, the upward tendencies cof publishing
costs and the downward tendencies of computer processing, CRT terminal and
telecommunication costs, mean that on-line computer searching of information
will increasingly enjoy cost advantages over manuzl searching, although there
are certain conditions in developing countries which must be weighted in
making such cost comparisons.

The point is that the chcice of technologies needs to distinguish
between the ordering anc organization of data for easy retrieval, which can
be done by manual as well as automated means, and the specific advantages of
the computer. The following statement from the United Nations' publication,
THE APPLICATION OF COMPUTER TECHWOLOGY FOR DEVELOPHENT, is a case in point,

"Perhaps the mest important aspzet of computers is that in the

pe

course of introducing them te carry out a task ople are brought

tc reassess the vhole way in which the task should he done. In fact

computers often leads to a re-evaluation of why the task is being

done". 10/

This "most impertant aspect of computers” can usually Le done without
the expense of the computer, unless this machine is necessary to make the

nesded impressicn on the affected persons for political reasons.

/(3) The transnational
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(3) The transnational bias of the informetion content and classification.

The dissemination and retrieval of information require its classificg
tion, and ordering. The classification determines if the user can gain
access to the information in terms which ars familiar to him or her, or
which are reasinably veliated to the problem at hand for which the information
is béing obtained. The ordering deturmines the efficiency by which this
-access can be carried out, whether it is an ordering of deta in a data base
or thé ordering of books on the chelves of a library.

The classification aud obdering can be made using many diffeprent
¢riteria. 11/ Commonly, for statis-ical data, indicatonrs are used, and for
documents, subject headings or coscoiptars of the content of the docunments
are used. These tools will influence the caestions which user make to the
system, ‘and thus the ideas uscd to cchceptuzlize their nrojects and decisions
(this is called the process of “gudstion ncgetiatioen™). and in turn these
tools reflect ideological biascus cbout the problems being studied and the
questions which it is "appropriatc to ask zbout such problems.

This ideclogical bias is even more avident in the selection of inform
ation for the data base or documentation cocitre. All bocks, statistical
charts, and cther dccumenis place emphasis on some variables and-values, and
not on others. '

In Latin America, the selection of classificaticns and content is often
biased to transnational cultural values, rzthepy than peiated directly to
local circumstances and -devalcpment objectives,

The bias operates at many difTerent levels of information transfer and
‘system design., It is the defini+tion anc categorization by the transnational
community of the problems of the vepion, hfizhly influcnced by paradigms
shared ianternationally by profcssicas and by concepts emitted by international
organizations of finaneial and tecknical assistance, which largely determine
which documents have the widest distribution in the regicn and how these
documents ave classified.

The transfer of technology brings this problem with it, in a very

subtle and effective manner. A techiological investument results not only -

/in alterations
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in alterations in material and organizational production, but in new
performance guidelines against which the material and orpanizational changes
are assessed. The technology is acompanied by instructions for its use, by
indications of what performance data should be coliected, aad by a set of
performance standards against which this data are to be compared. These
‘data and evaluation systems are transferred directly, though manuals and
manufacturer's representatives, or indirecly, through the iInternational
professicnal paradigm which is learnmed by the technocrats of the pecipient
organization. They systems point to a limited numbor of "efficient" or
"optimum" uses, out of a total range of possible uses, that a technelogy
might have. ' ' ' .

The data and performance criteria indicate to what extent the dulture
or organizatioﬁ meats modern”étandards, or has successfully applied the
modern technigues. Thay do not demcnstrate whether or not the modernization
is suitable or appropriate. The feedback is technique-oriented, not oriented
to cultural or organizational purposes or opportunities. It doesn't describe
what the culture op organization members and clients experience as'a result
of the technigue. It describes what happens to the techniques as a result of
its contact with the culture or organization. There is seldom any search
through the exnerience of the culture or orgénizatioﬁ for evidence of past
attempts to apply similar strategies of oprganizational op technological
change. It is assumed that both a technology and stratepics for its implement
ation are new to the culture or organization. The data and evaluation systems
do hot help the culture or organization overcome its deficiency of information
abouf its own resources, capabilities and purpcses. It only tells where the
culture or crganization stand in relation tc z utopia. The imported criteria
of Yneed', "use", and "competence" aré'major vehicles for technclogical I
dependence. ' '

(4) TInternational information networks.

Parallel to national €fforts to overcome the deficiencies of information
gathering and supply, is the development of international information networks.
These networks have made positive contributions to technological cooperation,

but they also tend to favour the transnational community as a user group, and
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to encounter practical limitations against information exchange {tc and
from and sources/users in the Latin Smerican countries) in the full sense
of the term.

There are two tendencies in Latin America with regard to the efforts
to promote information flows across international frontiers: 1) the initiatives
within and through multipovernméntal orginizations, international professional
asscociations and transnational corporations; and 2) the gradual expansion of
national or spscialized information services in opder to facilitate the access
of. the clientele to an ever larger number of information sources. 12/

With the first tendency, the emphasis is cn the forming of links among
different types of institutions regarding infcrmation generation, analysis,
transmission, dissemination and vetrizval. The major objective is to meke
the international flow of information more intense and efficient, with the
tendoncy to emphasize more its quantity thau its gquality,or to emphasize -

- world files of specialized inform-tion rather than location: - specific
information. 13/ -

The general principle of the networks opganized by intermational
organizations, insofar as they incorporate witerials from many countries, -
is that each country shoula index and deliven on its own intellectual
production, and set back the information it needs on 3 cost basis, and
should control the selection of what is indexed and entered into the
centralized prccessing center. 14/

commercial interests in this fizld operate as if information were like
any other raw material on the internationzl warket, whereby each country
that wishes to participate exports inféruaticn fob processing and can buy
back the finished product. The erterprise sslects the information,: and
. enjoys a large part of the value addad. Somctimes a royalty is paid to a
source, but such "sources" are usuzlly rathe” well-organized data bases
or publishers themselves. The firms particisating in these ventures will
often argue that the information they wish to acquire should be a free-
flowing commodity. Transnationel corporaticns arve increasingly active in
this field, -especially in promoting packagos of data-bases (accessible

by satellite) and seftware. In effezet, such corporations act as

/intermediaries
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intermediaries between the individual information sources and subscribers.
Thus a 51ngle service prov1dms to several Latin American countries access
tc over 70 different data bases in a wide variety of fields.

Academic departments and professional organizations inside and out
side of the region also develop information services, with the intention
of havfng a regional or international reach. Afccess to their products
is cbtained by subscription or exchange.

The'ability of potential useré-in Latin Ameriga,-evcﬁ among the trans
naticnal communify, to takc advauntamge of these‘servigess is seribusly
curtailed by a numbet of problems with this structure of infbrmarion_supply.
One such problem is the lack of coordination among international oraanizations,
and the implicit competxtlod between these orcanlaatlvns and commerc1al and
- academic 1nst1tuc1ons, in expanding services. Different standards of_analysis,
very different retrieval vocabularies, unique entry feormats, and worse, the
spilling over of the éeparate devclopments intc a competition in the selection
of national counterparts, have occured. New networks are éonceiﬁed_ig order
to fill gaps which really do exist, and those de?eioPed by interﬁational
organizations do respond to requests of some govermments of developing
countyries, but the mauner by which these networks are organized, the lack of
precision in defining their scope, and the cverlap between sector- and mission-
criented objectives, all lead to con31derdble dupllcatlon of efforts. More
seriously, there is a fragmentization of the scarce human and technical
resources in the developing countries that try to comply with their commitments
and interest in‘participating in these networks, and there is insufficient
consideration given tc the problems of the countries in comvat_blllzlng thelr
commitments of participation in international netuorks with pPlorltV natlonal
information needs. ' _

Finally, the tendendy of the networks to Specializ¢ (in statisties,
research, data bases, bibliographies, or other type of infecrmation) leaves
the user to have the deal separately with différent sjstems for different
types of information on the same subject, or to receive only a part of the

accessible informaticn which interests him.

/There is another
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Thére is another stpatégy-of irternational information networks: which
implies more concern f@f'the'?plevance and reliability of the information
among the countries. This process begins with the crganizaticn of an
information service for immediate'needs of a specific group of users, or
subscribers, in a country, or dlSClpllne or reg sapding a particular theme.

Several ﬁeglonal organlaatlsns sponsor thls type of network develop
ment. In addition, there are nat:onal Jst*tutlons,whlch.have initiated
documentatlon activities with reslonal significance. Examples are the
Brazilian aurosPace research centpre in Sao Jose dos Campos, and the
'Mex1can 1ndustr1al 1nformatloﬁ service (TMFOTEC/CONACYT).

" These 1nrormgt10n centres, start with “heir clientele of researchers
and library functions, and gradually expand the number of users and number
of channels of access to 1nformatlcn 15/

 One problem for these local 1n1c1at¢vcs is that the region's important
‘experlenc“s on technologies are net always adequately documented. 16/
Information services thus have ts concentrate less on biblicgraphic sources
and more on the ldertlflCathH of human regources or pro >jects of potential
1ntcrest to others.
‘ Another ﬁroblem is that the lcsal centres whlﬂh sponsor networks at
times adept ad-hoc forms of vocavularies, formats and services, without
a compatibilization (or considerstion of ”uqulvalences") with the existing
international systems. These services are not able to take advantage of
the index 1ng work dcne elsewhere, or to offer an efficient access to the
document and data holdlﬁgs outside the couniry. Tbis explains, partly, why
there are so many cases of documentation analyszs in Latin America that
duplicate that done elsewhere. 17/ This leaves less resources for an intense
activity of acquisition and analysis of the dccumentation which originates
in the country itself.

E. Information strategies and environment»l problems

Up to this point, a rather somhcr picture has been given of the
deficiencies of the present information system.developments in Latin America.

Given this situation, what lines of action are feasible for obtaining and
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organizing the information needed for the technological assessment of
contemporary envircnuental problems, and for long-run systems'boundary
expansion? ' o

It should be clear that one camnot expect much by 51mply addlng the
demand for "environmental” information to other requirements. At issue
really is the relevance and accessibility of information which is collected
tresently, as well as the filling in of certain gaps. | ‘

Thus the consideration here of immediate steps for the ﬁéeting of =
information requirements on contémﬁbrary environmental pfobieﬁs is followed
by a discussion of strgtegies which address the lonper-term and deeper
structural impediments to dynamic and relevant information system develop
ments in Latin America. o * SR

(1) Information for contemporary environmental nroblems.

Among the immediate concerns for ﬁeetiﬁg information requirements
regardiﬁg contemporary environmental problems ave the access and organization
of dafa énd'documehts'necesééry for technology assessment of environmental
problems, the iﬁtegration of information on the physical environment with
that tradifionaily cblieétéd on socio-economic conditions and the use of
frameworks for éelecting-and analysing the information. These will be’
discussed here, citiné pertinent projects of the United Nations'! Environmental
Programme (UNEP) and the United Nations' Statistical Office.

(a) Information for technclogy assessment of environmental ‘nroblems.

Technology assessment, "as an aid in the identification and
consideration of existing and probable impacts of‘tééhnologicél applications™ 1¢
can be interpréted in the samé broader or narrow senses that we have given
to environmental concerns in this paper: problems with problem~solving"‘
itself, and the more immediate envircnmental probie—ms'. ‘'Here we are interest
ed in the more restricted meaning of technclogy assessment, as "a broadered
but essentially operational anélysis of particular technologies defined as
concretely and specifically as possibie" 19/ A

The first problem in data-gathering for technology assessment is the
identification of the likely informaticn sources., UNEP has chosen to

1

concentrate on improving access to institutional sources of environmental

/information sources
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1nformat10n sources, rather than add one more 1ndex to the many partlal and
dupllcate blbllopraphlcal reference scurces whlch already exist. Ideally,
this referral service (called INFOTERM) will be reinforced and used by
UNESCO/UNISIST for identifying, linking and caordinating the man§ biﬁlie
graphical reference serv1ces which exist., INFOTERM is an ideal tool for :
this task, given that J.‘t recognizes “cnv1ronfnent“ as cover ing all subject-
matter, it is directed towards putting 1nst1tutlens with similar 1nterests
in contact with each othe and the comparisons and 111kages are made in
terms of INFOTERM's classification o; conterforary env1ronmental concerns.
Once the most promlslnc 1nst"tutlon l sources are selected thessa
would be contacted For such 1nforﬁntwon 28 r*source 1nvemtor1es, monltorlng
data, project inventories, technclogy inventories, technoroglcal perform
ance guidelines, and data on abatem:nt costs nd "w1lllﬁgness to pay"
Generatlon of this information suffers thg follovlnw eef1c1enc1e5°
1. Resohrce inventories, A basic problem 1n Latln America is that we
"do not know preSﬂntl) how much is documenteu bUL not reidlly acce531ble.
No country in the reglon has e well- functlunlng oystem of blbllogranhlcal
control or data 1nventowy, and the bibliographies and 1nvent0r1es whlch
are prepared are bound tu be extremely incomn ﬁlth as long as such a system
does not exist. There are ]ust too many data generatlng rOJects and .
activities, and too many documents of low circulation and rustrlctcd access,
for anything less than a ma881ve sy tematﬂc cooperatlve effort to be able
to detact 1nformat10n resources on natural dnd hdman resources. . The creation
of larpe public enterprises and "zovernment by consultants" in most Latln
American countries has contrlbuued to the design of new 1nformailon systems
of limited access, which connaln *erhaps the most valuable data exlstlng
on non-renewable natural resourc»: ruserves. consumptlon Dattern ‘
agrlcultural production, marketlr’ syrstams, iransport 1nfrastructure, etc.
On occasions, these data are better known and more eas;ly acce351blc to .
transnational ccrporations and foreign consultants than to national deelsion-
makers. In the face of the appareﬁt depletionnof natural reseurces iﬁ‘many
of the countrles, considerable 1nvestmen is being made in new'studies,'
before organizing and checklng the rocumentatlon Whlch drready exists and

is dispersed.
/2. Monitoring data.
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2. Monitoring data. In comparison with static accounts of resources,
there is less information-available on the changes in the state of the ecc
system over time. The problem is ncot only one of monitoring, but the merg
.ing of files compiled with different techniques or from various scurces on
the same territory. Considerable work is being carried out to refine the
teehniques, for these purposss, of remote sensing, ground-truthing, nested
mapping, geo-coding and digitizétion of cartographic descriptions. These
techniques, however, do not replace the need to uniformize basic classific
ation categories, in addition to geographical terms, sc that the data from
different sources can be compared. 20/
3. Project inventories, In Latin America, thers is an cver greater
centralization of project review, to compatibilize this review with global
planning. There have been many problems in making project reviews effective,
in the absence of pruvject data retrieval systems. Such systems are now being
exberimented in the national level in Eolivia, Brazil, Costa Rica, Ecuador
and Venezuela. Among the problems of similar systems in the past were the
lack of a consistent and practical definition of "project", the lack of
specialists with experience in both manual and automatic retrieval systems,
the lack of consideration of existing sectorial project control systems (so
that the sectcrs give preference to their own systems pather than collaborate
with the national system) and the orientation of new systems towards only
one kind of output (bibliographic, catastral, contrcl and supervision, or
statistical). , o
4,. Technolegy inventories, Of special importance is permanent inventory
of the technological packages which are introduced into each country. Mexico
and the Andeen Pact ccuntries have each worked on informatién retrieval
systems for this purpcse. The data should include a specification of the
components ¢f cach package and ther terms under which the package has been
transferred. This permits the users of these systems {presumably including
other Latin American countries) to obtain "the best deal” in technological
transfers.

Cqmplementary data bases.are those on patents, technical standards,

Jeommercial information
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commercial information {markets, consumer hadits, documentation required
for exports and imports, insurance and transport availability, ete.) At
the present time,: the plamer or Industrialized mu¢t'%ébur in most Latin
_American countries to a wide variety of scurces of 1nfornatlon on the different
‘aspects of a technological innovation and the fe331b111ty of 1ts production.
Peru is an exception, where INTINTEC consclidates théseé tjpes of 1nformat10n
in a single reference and retrieval service. ' ] _
5.  Performance guidelines. Particular care is needad to séﬁarafé‘fhe'
evaluation. criteria (i.e. the 1nformatlon that accomuanles a technology,
indicating its "proper' applications, the conmlementdry tecnnolog:.es and
activities needed to maké it wovk, productivity géals and performance f
criteria, maintenance and replacement schedules, ete.) from the hardwafe -
or core aspect of the technology.” Each country needsltb’éet.up)a data base
of performances of technology in that country, to be used as an alternative
‘to standards which are elaborated in other environmental or institutional
conditions. This information is vital for the selecting of téchnolegies,
for the evaluation of the operating costs and adequacy of existing systems,
far more appropriate values ‘for cos{-benefit'calculations and for Settiné'
standards for labour productivity. ‘aving access to this "home- grown"' .
information can be one of the most subtle yet effective methods of -
allieviating technoXogical dependencas.
6. Data on the réal abatement costs and "willingness to pay” or collaborate
in 'the solution (abatement costs) to an "environmental® problem. The cheapest
alternative regarding abatement of an enviromental‘proﬁlém;‘ahd:thus the
"optimal level of pollution! (where damege costs equal the abidtement costs),
may be modified when public preferences ("wllllngness to pay") are taken
to account, In Latin America, there have beesn some studies on publlc
percepticns of environmental problems, but in most‘cases, the solutisns
are: those which address the "environment" (i.e. the newly incofporateé-paft of
the "system") as perceived, inferved and valued by key decision-makers.

{b) Data integration. '

There are @ multitude of problems involved with the integration of

site/time specific data cn the physical eavirconment with more aggregated

/socic-economic data,
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socio-eqonomic data, .and. these may be the most immedia%e impediment to the
incorporation of contemporary envirconmental cancefns in national planning
(rather than being relegated to a secondary or separate plannlng act1v1ty) 21/
These problems include the following: (i) natural ‘cycles of events do not
coincide or nest always with production, consumption and other‘économic
cycles; (ii) conflicting spatial boundaries for collecting data are implied
by ecological zones, areas of differentiated cultural or human stresses upon
the environment and political/administrative divisions; (iii) the recover
ability of an ecosystem in the.face of cultural or socib-economicrstfésses
may be related to the history of exposures to s&ch stress before;&ata_have
been collected for that zone; (iv) the separate Mcauses" of stress are
very difficult to isolate, since stresses'ﬁay combine td-multip;y or offset
their respective impacts or. there may be a functional redundancy ameng
species or factors in an ecosystem: (v) time discounting of environﬁental
assets often does not make sense, especially where pernancnt loss may. oceur;
(v1) there is no general agreement as yet regarding the most adequate
measure {i.e. baseline data) of ecological "health" and whether or not there
- is a necessarily inverse relationship between such “health“ and economic
productivity; (vii) the models used for organizing env1ronmental data should
be modified to show the redistribution- effects of the ‘processes belng monltored;
(viii) cultural or socio-economic stress may occur in a different time perlod
or gecgraphical space than the environmental impact resultlng from that stres
(ix) the data might have to.be collected differently if the human act1v1ty

on the enviromment is being. traced rather than the impact of environment

on human potential; (x) envifonmental data tend to be arlglnator~spec1f1c
(i.e. coliected differently by each monitor or source) rather than user-
quclflc (i.e. assimilated from a variety of sources io derive meaningful
comparisons); and {xi) national statistical offices are ‘net used to handling
.phy31cal env1ronment data -from monitoring equipment and laboratorles and
often do not have linkages with the agencies that produce this data.

Work is underway to identify environmental relevant‘statist;ggl series

frem existing demographic and socio-economic data bases. In addition, user-

specific needs Tor envivommental plus socio-economic data are being defined.

/In this regard,
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Ip this regard,_Friend has delimited the following policy responses to
statistical detection of environmental stress:- (i) modifying the processes
of production and consumpticn with the intent of reducing environmental
stfess; (ii) modifying the level of the stresses themselves; {iii)
cénservation, protection or exploration of environmental assets. 22/

{(c) Information frameworks and models. .

Somé experts have a?pived to the conciusion already that it is unrealis
" tic to fry to develop a single framework which encompasses environmental
statistics. Yet it is also unrealistic %o .collect environmental data with
out a conceptual underpinning. Thera continues to be a search for frame
works which are specific enough so that a consistent and realistictselection
of data can be made, and gbneral enough so that the data which are organlzed
in’ these frameworks can be used to test and compare alternative explanatory
models. o . '

The utility has been guestioned of such simplified approaches as the
division of the env;ronment iﬁto land, air, and water categories, or the
characterization of the ecosystem in terms of major enerev and nutrient flows.

The widéspread use in Latin America of a national accounts framswork for
the integrating of othe:wisé.diSPerss stztistics, means that: the inadeduacy
of the System of National Accounts in covering contemporary environmental |
ConCerns;is espécially pertinent. These concerns are-included implicitly '
or nct at ali; and there is a problem in sorting out "goods™ in national
acéounts‘aﬁd "bads' from the point of view of envircnmental degradation.

As Anfhdﬁy Friend has pointed out, "The essential pdradox is that most
costs attribﬁted to degraded environments contribute to the growth 'of GNP". 23/

Several propogals have been made, such as introducing "damage function
estimates", altering the 1nc1ua10n of determined values in the GNP, and the
development of a phy51cal analogue of the economic accounts. Conceptualization
of economic transformation as physical processes requires a priop definition
of the physical/chgmical transforrations op jgeneral sequence of processes to
which the diffevent commédities are submitted, VWork is now underway on a
"process didfionary" for anmaterial-energy balance statistical system
(MEBSS).

/Trameworks of this



. =35~

Frameworks of this type require the consideration of a large. nunber
of variables, the (usually s;mp*xf:ed) 1nterrelat1ng of these varlables in
terms of cause-effect llnkages, 1dent1f1catlon of the functions and value-
added assumed by each component of the model, and the pinpointing of the
enerfy losses. The major information problem is der1v1ng a con31stent set
of indicators for which reliable data can be found.

Flnally, the stress-reSponse approach for env1ronmental statlstlcal
organlzatlon 1s (compared to the MEBSS), a more informal accountlng system
which intends to 1nc0rporate relevant serles. Stress is cun81dered as any
major cause of environmental t“ansformatlon which 1s "ba°1c" (i.e. such that
all such transformations may be explained by one or a combination of the
basic stresses). These stresses play on key "activities" which can be
inventoried, mdy be measured in quantitative;tcrms ("stress measures”),
and generate natural environmental respoﬁses which may Qléo be'méasured;
as well as spécific human {individual or collectiﬁejlresnohses which may‘
be expressed as pOllCleS. This framework sets OUL cateporlcs of statlstlcal
requirements for env1ronmentcl pradlctlons and controls. If the "act1v1tles"
could be ordered in a proceﬂv czctlonary, nutrient or cneﬂry flow9 or a
similar chain, this approach would be useful .for relatlng both research
anc'cqnpinuipg statistical results to policy information requirements.. .

- . Even if the problems for data integration were overcome and the inform
ation requirements of these frameworks were met, serious limitations would
still exist for an adequate response to environmental problems. First, a
much more revolutionary approach to the organization of socio-econgmic and
environmental information organization would be necessary if we wish to-
detect (and respond.to) the‘political—instituticnal factors which .determine
the production-consumption patterms; that is, te get at more basic roocts

of the environmental stresses. Building upoen presently available data sats
is not enough. )

Second, all of the foreg01ng.presumes that téchnological assessment of
environmental problems, and the policy responses which follows such assess
ment, are basically an elite activity. For popular consumpfion and response,
_environmental problems have.at times been summarized in the form of "quality
of environment® 1nd1ces, which are more reflections of one subjective

/statement about
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statement about what is or is ndt desifabié. Meanwhllg,it 1s presumed.
that envlronmental 1nformat10n genurally is apt for highly "technified"
discourse. The problem of aer1v1ng meaningful envmronmental information
flows (1,e. the distribution of lnformatlon in such a way that community
declslon—maklng is enhanced) cannot be so ea511y disassociated from the
search for more meanlngful environmental information.

| Third, it is presumed that the information for these models is obtain
able, under existing polltlcalhlnstltutlonql condltlons. 24/ Serious doubts
about this are suggested not cnly by the esrlier analygis of information
problems in Latin Amerlca in this paper, but also by the response of the
countries of the reglon to the questionaire of the United Nations'
Statlstlcal Office on country practlces in the field of statistics on.
env1ronment. Most natlonal statlsulcal offices were unable to report on
exlstlng data 1n thelr countﬂles, The enV|ronmental aw=n¢1es that responded
were more 1nf0rmat1ve but almost always darmnstratlng llmltbd data even
in terms of each agency 8 decA31on»mak1no pequlrements,

(2) Information strategies Nlih broader Amplications - exnandlno.
"gysten boundaries.

We shall now consider euvironmentai'probléms in a broader Persﬁéctive:
what abe the information bequirements not only for specific environmental
problem-soXving but for system boundary pran31on in general " and what
information strategies are conducive to such expansion? * _

Conceptually, system houndary expan81on involves the assimiiétibﬂ
into the "system™ (from the “envivonment") of data of the followiﬁ§ 'fivé

types: o
1. Statements of an environmental problem or an "issue" wh1ch the i
system is intendsd to describe or resolve, : S

2. Variables; hypotheses which interrelate these variables; models:
which integrate the hypotheses into a coherent set.

3. Indicators and scales: what to neasure in relation to each variable,
and teo what factors the measupre should be sensitive.

L, Values, for the 1uentlllcatlon or measurement of the status of
. objects in terms of the indicators. .

. 5. Feedback data: any of the previous four types of data, generated as a
reaction or response te a decision, discussion or study.

/At the present
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At the present time, there generally exist strong biases among
information systems and users as to preferred sources of these data,
with more emphasis on elite interest groups, cere professional literature
and professional colleagues. However, even regarding those types of data
which presumably are more precise or '"scientific" in nature, factors such as
as convenience and habit can weigh more than relevance for thp context and
objectives to which the data will be applied. A

An example of this is the data used in cost-benefit analysesu One
economist has described the indicators and values used for discount rates
as follows: |

"After all, economics has not been able-to offer any empirical ev1dence
on the soc1al rate of discount. For the most part, discount rates
select valuewjudgements made by planners. They are no -doubt- influenced
by "fashion'"; it is comforting to know thet one is dlscountlng at a
rate which is reasonably close to the rates other people have used",

System boundary expansion w1ll naturally ho sevarely curtalled in
. terms of the possibilities, as lcﬂg as such biases are so strong.

A rationalization of the choice of information sources and the
organization of environmgntalzinformation for relevant searchlng would
signify a considerable alteratiqn of tﬁe information strategies‘being carried
out in Latin America. The primary interest here is informaticn strategies
- for system boundavy eypan31on in two senses: the utilization of new or
different sources of information than those whlch are used at the present
time and.gxpandlng the number of participants who are information sources/
users. _ ' o

The following are commentaries on these strategies:

a. Paradigmic revolution. The "paradigm" gg/_prqvides a set of reference

points for work in a science of profession, and for thc interchange of

ideas with other sciences or professions. It indicates the range of
activities which the scientists or professionals ponsider to be their own.

It is described by a specialized language. It describes what should be done,
with what procedures and instruments, aﬁd héw; It includes shar@d concepts
regarding time, space, valuation and relation; t sets out an area of concern

and a map to guide the scientist or professiohal through this area. He is

Jencouraged to
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encouraged to explore the shaded areas of the map and to fill in or correct
the details. There are usually strong social and political pressures, as
well as personal economic: justifications, for defending the bouncaries of
the paradigm by maintaining a certain discipline among those working within
those boundaries, and by iusisting on preroggtives for those persons with
regard to that work. 28/ Discomformities with the paradigm do accumulate,
and a breakthrough or "paradigm revolution” takes. place.

In a science or profession, thes "core™ literature and its content
(i.e. selection of topics) are obvious indices of the predominant paradigms
at any mement of time. The fact that librarians seek to identify the core
' literature to guide acquisition decisions, I8 an example of the manner by
which information sp301al1sts co-part1c1pate notalways very coﬁsc1ously, in
reinforcing paradigms. 27/ The: 1nformatlop scientist -shows the same bias
when relying exclusively on the users' own ‘statements of their vequirements,
as a guide to elaborating information strategies or searchinp procedures,
since the users are only able to state what they already know and are likely
to place emphasis on what fhey think they should know.:

Information strategies 1ntent on breaking with this tendency to reinforce
.paradlgm literature and concepts in a science or profession, must focus more
attention on "non-core" literaturs, search less digseminated documentation,
and 3ponsdr'the writing ur of ideas and experiences which are not documented.
Ways need to be found to open academic journals, inéluding those published
in Latin Amebica, beyond the coritrol of limited scientific cliques or trends,
"Alsc, reference sources should be designed to cite less-recognized literature
from the science or discipline being covered, and literature or reference
sources of potentially pertinent literature of other.sciences or disciplines.

‘The most important measure would be a really encompassing approach to
detect, index and conserve copies of all blbllographlc materials produced
in each country, by means of an effective legal deposit and nationdl
bibliography system. In Latln America, the tendency has been to model such
systems on the United States' Library of Congress. This perhaps ic less
‘effective and more costly than a more decentralized anproach, such as that

S

being experlmented in Bolivia.

/Paradigm boundaries
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Paradigm boun@apieshalsq'are challenged where an "interactive' relation
ship is structured (in information reference, retrieval or selective
dissemination) between the sources, intermediaries, storage and users of
information so that there are rapid interchanges of the sort: "would this
be of interest to you?" or "here is an example of one takeoff from the
subject in which you have stated interest", followed by, "would you be
interested in more of the séme?". Setting up a computer terminal is not-a
necessary or sufficient measure for this purpose.‘ The work on conceptual
maps, thesauri and other linguistic devices to aide searching, is important
to facilitate interaction. The training of information workers in "question
negotiation" with their clientele is the most constructive measure in assuring
an interactive system.

b. Indirect influence. A promising strategy to favour environmental
concerns in decigion—making, is ouytright subvérsion of system boundaries,
by slipping new criteria into the decision-making process..

This approach was suggested to the United Nations' Environmental
Programme in a paper presented by Bolivia, entitled "Proposal for the
Regional Organizaticn of the Intefpationa; Referral System (of UNEP) in
Latin America". 28/ The opportunity exists for UNEP to influence system
-boundary expansion in a:most effective manner by collaborating (together with
ﬁNESCO/UNISIST) in the design and implementation of national iqﬁormation
systems,. The major contribution of UNEP would be information strategies which
favour system boundary expansion (and thus the modification of some of the
recommendations of UNISIST in this regard). Not to get -involved in this would
only allow constraining stratégies to continue to be imblemen%ed, and to limit
the reach of UNEP'S own Systems.

of partlcular importance is the collabpration of UFEP/IRS (INFOTERRA)
in theflmplementatlon of national inventories of data sources (in Bolivia,
the inventory uses a methodelogy for rggisfering.these sources compatible
with that of INFOTERRA, but collecting more detailed information on each
information centre). This linkage assures the register of institutions work

ing on the limits or frontiers of knowledge, and especially on contemporary

/environmental problems.
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environmental problems. The deseription of <hese institutions is made in
terms which permit the internatiocral exchange of this information.

A second method of indirect influence is teo assure that the indexing -
and retrieval vocabularies which are used in information systems reflect
environmental concerns. The structure of these vocabularies should be
sufficiently flexible to allow for the incorporaticn of new terms, yet
sufficiently predetermined to facilitate inter-disciplinary communication.
The categories shculd have "environment" (and not just "system" or paradigm)
biases. The leading questions the user would have to use in information
‘searching, would force him to consider environmental problems in relation
to the matter he is studying or deciding.

A third method of indirect influence is to promote greater "quality
control” during .information system design. Information quality (especially
accuracy, redundancy, relevance, obsolescence and timeliness) greatly
influences the consideration of "quality of life" in decision-making.

A fourth method- is to assist the governmments in conscolidating the
petents, standards, commercial and other information which is important
for technology assessment, into unified systems. Easy access would
encourage- greater use of. patents, standards -and similar literature, often
ignored regarding their value as a public source of primary informaticn. 29/
Alsc, only by pooling this information it is possible to make continuous
systematic appraisals of the relationship between. technology selections,
imports and natural resource utilization.

c. Environmental impact review, ombudsman or envircnmental adversary.

These are measures for the creatirn in the bureauecracy of countervailing.
powers to push for system beoundary expansion in the name of envircmment,
equal opportunity, budget management, etc. They are much move explicit
strategies of calling attention tn environmental concerns, than are the
methods of indirect influence indicated above. They help to assure that
certain biases in public sector decision-making are met by differing points
.of view.

These measures are limited in their impact, to the extent that they
permit "environmental problems" to be isclated from the general decision-

making process and to be treated as special cases. They can thus be kept

Jon the "outside”
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on the "outside"™ of normal discourse. They can bring new and importamt
information to beer on decisions, but their influence can be relegated to -
a secondary plane. . Thus they can be less effective than the methods of
indirect 1nfluence.

d. Strategies for greater parthleatlon in deczslon-max1nn and access to.
public 1nformetlon. Informatlon systems elther reinforce rigidities

regardln& "who decldes“ and “who beneflts" in organlzatlonal systems and
the conceptual systems whlch define end resolve env1ronmental problems, or
they permlt and even induce the 1nfluence of an ever-broader public on
dec131on—mak1ng. Unfortunately, organlzatlon theory has been slow to
comprehend the 1mportance of information system de51gn as an oraanlzatlcnal
development method, or the 1mportance of 1nformat10n flow structures in
order to sustaln othey organlzatlon development 1n1tlet1ves. 30/ And
empricially, the study of information flows, from the p01nt of view of
organlzatlonal development is relatlvely new. 31/ _'

The most llmltea expansion would be towards team-work and inter-
d18c1pllnary approaches among the technocrats. The major 1nformatlon
problem here is that of termlnologlcal barriers, and thls problem 1s
increasing when 1nter-elsc1nllnary work leads to new sclentlflc offsnrlng
(1.e. journals and termlnologles) rather than merging or reduelng the
terminological differences between existing sciences or disciplines.
Collaboration between information scientists and subjeet matter specialists
is needed to compile mere adequate glossarles and dlctlcnarles. '

A similar level of expansion is reached when an effort is made to bring
to the decision-makers information which is more representatlve of public
interests. Representation is a process by which something is "made present
in some sense whlle nevertheless not really being presert llterally or fully
in fact® 32/ and information is an lmportant instrument of interest
representation. The difficult challenges here are the definition of the
"apprepriate“ clientele regarding any decision, the‘weighting of the
responses of the different members of the clientele, sampling biases in
obteining cata on the sentiments and situation ef‘themclientele, and to

assure a fair reflection of each clientele's interests.

/Greater popular
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‘Gredter popular control or oversight of bureaucratic activities can

be obtained by facilitating more direct repreésentation thiough commissions,

committees,fedvisory boards and heeriﬁgs{ Or “technieal information, and

other information used by decision-makers, can be made more accessible and

understandable to.a wider’ group of pegple’ in the. fOllCMlng Ways.J_ﬂvi

1.

Settlng up data centres, llke 1he "answer columns” of sone newspapers
and reference desks ln some llbrarles, whlch try to answer all questlons
related to pol 1cy-mak1np and communlty act1v1t1es. ‘These generally

are set up to help FUlde people through the governnental bureaucratlc

_maze 1n locatlng serv1ces or understapdlng rules fcr usmng those

services. 33/ ‘

Coordlnatlon of 1nformatzon detechnlflcetlon act1V1t1es, ;ﬂ order to
broaden ‘the dlssemlnatlon of the pr“ducts of these act1v1t1es (whlch
separately can cnly reacn a lamlted cllcntele) Of spec1al 1mportance
1s a "warnlng system" of adv151ng people who are llkely to be aFfected
by new pollc1es or events, and pessnbly would want te part1c1mste in, :
the deelslon-meklng. ) ' . ' )
Elaboratlon of "leadlng questlons" fo users of 1nformatlon systems,‘;
so that the;r questlons or lnqulrzes are clearly presented to the data
base (1 e. to fa0111tate the man-wachlne "questlon neﬁotxatlon" process)
Some data base software are ¢ncwrpor3t1ng the capablllty for thls type
of 1nteract;on with the usesg br1n51ng the_date within reach of the

\ most novice user. Reference services in libraries and documentation

centres should also prepare such leadlng questlens. .
Place more, emhha51s on supvly-orlented systems (e.s. data bases)
rather than .on functlonal— or problem-wrlented systems (e e menage

ment 1nformatlon systems), so that the systems are preyared to meet

. ]

a wider varlety cof centlngenc1es and user requlrements.

Where there is a reletzve lack of lnformatlov on u5er hablts regardlng
technlcal information, a supplynlnduced develoPment of the system may

be necessary Thus the potentldl user receives, UDSGllClted, some

information based on a preflle of that user end a careful selectlon

(and possibly, detechnlflcatlcn) of the information on hand. Hig

/reactions are
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reactions are studied to determine the actual utilization made of
the information. | Lo .“

6., Research is needed on how to make information-brokerage most effective
in communitigé and organizations. It is not clear what social and

- psychological factors explain the special ability of some people to

place themselves at critical points in.an information flow and to make
themselves practically indispensable as intermediaries. Nor if the
personal qualities required for effective information intermediation
are compatible with a demccratic orientation in decision-making itself.
These are very important questions for community information system
design.

7.  An information measure which is most promising in assuring adequate
representation for persons effected by bureaucratic decisions, is

- "open access". In the United States, a decisive: move was made towands-

a more democratic approach to information-handling, with the passing
of the amended Freedem of Information Act of 1974, whereby any person
should have clear access to public administration records and the
burdeﬁ of justifying withholding is. placed on the. Governmental
agencies. 34/ The public administration should be forced to set aut
clear guidelines of access.to the documents produced in and for the
public sector, eurtailing the setting by individual bureaucrats of
limitations on access.

e. Appropriate information system technologies and design.. Logically, .

information systems intended to induce system boundary expansion, would be
developed for flexibility as to outputs, for assuping information qualities
and fbv taking advantage of economical combinations of manual and automatic
features.. Mitigating apainst thisare the overspecialization and termino
logical chaos in the information Field. _ ‘

It is very rare to find a systems' specialist -with a complete;y open-.
mind. about information system technologies. He or she is more likely
to be versed especially in manual or in automatic systems, in supply-
oriented or functiomal-oriented systems, and in the technologies which are
most closely identified with his or her specialty (erchivology, librawy

science, computer science, statistics, etc.). As a result, the

/implementation of



T
implementétion'of‘éoﬁeaurgentiy needed systems in Latin Amerieca (e.g.
project control information systems, national deposits and copyfight
systems, technology inventories, resourcé 1nventor1es) tands to be based
on over spec;allzed ae31gns. These systeme do not’ work well.

Latln America, in sum, does not have the most efflclent systems possible
which are niceded to deal with its most pressing env1ronmental problems, in
great part due to peor’ design and selection of 1nformat10n technologles.

Training of information scientists needs to be greatly 1mproved and
expahded in this regard. Duplzcatlng advanced technology courses ap@roprlate
for a very different information environment, by bringing them from méfe
industrialized countries, is not a viable solution. Much more useful are
packages of sampllfled audio-visual presentatlons tallor-made for the Latin
American information wquers. Unlver31ty programs in the 1nformatlon field
could be integrated, or 301nt colrses’ on 1nformat10n system desxgn and policies
given for all 1nformatzon departments. '

‘Teaching materlals ‘and puldellncs are neeued espec1ally on the quality-
based aﬁproach to information system ;! de51gn, on 1nformgt10n acqulsltlon, 80
that Latin Américan 1nformat1hn dentres make Hreater use of methods of
acquisition other than purchase, on the systematlc collectlon of data on
sceial and physical conditions (nén-traceable datg) and the 1nteqratlon of
thosedata with the admlnlstratlve 1nformatlon which is collected tradltlonally,
on the developnent of indexing and retrleval vocabularies whlch enhance the
retrieval of pertinent statisties, blblxograahy and reviews, and on the
marketlnc and 1mplenentatlon of services which are geared to the habits
and requlrements of ‘information users. Only in thls way will the pattern
be broken whereby information which is not relevant is made avallable
passively to perscns who are not motivated. The attack on_rigid system
boundaries begins with a willingness by pefsons te use new information.
£, International information networks. As an clement of constructive

participation by Latih American countr ies in international information systems,
they could propose design criteria for’ such networks. At least all of the
comwonents and processes Aiscussed earller on thls subject should be cons;der
ed. The sponsors of the networks should have to indicate the assumptlons
behind the de51gn of the system and the 1mpllcatlons of the system for

/technclogical dependence.
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"technological dependence. 35/

One of the interests of the countrles should be the p0551b111t1es of
making variatlons on the ‘proposed systems. or of. breaklng down the retrieval
system packages, ‘in order to assure that ‘the analy31s and processing of the
1nfbrmatlon meets prlorlty national needs, as well as meeting the commitments
and’ enjoylng the advantages of partlclpatlon in 1nternatlonal networks. How
evér, it needs to be stressed that the standards of 1nternat10nal networks
are usaful permlttlng the developlng countries to work out a divisjion of
work on 1nformatlon 1ndex1ng and analy51s, and that a change of software,
equlpment vocabulary or other system component can 1m“ly a high cost. 36/

While appraising the best means to participate 1n these networks at
the natlonal level, the Latin Amerlcan ‘countries could gromote a more’
effective coordinatlon among the international organizations, transnational
corporations and academic instituticns which sponsor the networks. A
reinforcement and standardization of the énalysis'and processing as well
as services, of existing information centres in the region csuid'produée
perhaps more benefits,'at lower cost, than fhe'implementation of a totally
new network. The different lnternatlonal orﬂanlzatlons should agree on how
to appreach the coordination with national counterparts. 37/

Most 1mportantly, the developlng countrles need tc assume a more
aggressive role in the de51gn of these nstworks, and in the nepotlatlon of
their part1c1pat10n 1n the networks.

£ Natlonal 1nformat10n systems “and - policy. The most = .

general recormendation to deal with the information aspect of environmental
problems and systems boundary expansion, is the orpanlzation of a natlonal
1nformatlon system, which integrates all the information Speclalltles 1nto
a single combined effort and which sets out an appropraate 1nfornat10n
policy, promotes adequate design of all types of information systems, glves
' prlorlty to the organization of the information produced natlonally, '
negotlates an equitable base for international exchange of 1nformat10n and
coordlnates the- training of information workers to insure that this
training is pertinent to the systems devnlcpments needed in the country.

Participation in the drawing up of thlS poll“y shculd be very broad, with

/special place
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special place given to the agencies in charge of scientific and technological
development policy and of environmental protection. ..
F. - Information strategies and the alteration of the develqpment style.

It should be apparent upon analyzing the problems which exist presently
for the implementation of the information strategies conducive to systems
boundary expansion,_thét‘many.of these problems can be overcome and strategies
undertaken on a piecemeal basis without requiring beforehand a marked alter
ation of the transnational development style. In fact, .the very implementa
tion. of these strategies can lead to a weakening of the continuation of
present lower-level ideology patterms. . But it is probable that the overall
1ogic of the system would maintain itself and the transnational coppopatidns
and community would adapt to the realities of having to give more serious .|
attention to cbtain and coptrolling information. It wouldn't come to them .
so easily. S T L N

The astuteness they have shown in adapting to new. circumstances and
demands regarding energy sources and materials, would likely be repeated
in the case of imformation. At a minimum, lip-service would be paid.to
the iamportance of information as patrimony and a .basic-commodity. The costs
of obtaining it would be increased. More subtle means. for-controlling it
would be exploited. ‘ , . - _'_ :
A -systematic implementgtion of these strategies, és much regarding
the tapping of new information sources as.the increase of participation .in
system boundary changes, would certainly reflect a substantial modification
of the development style. ,inleoii§ia‘aﬁ@ tﬁe Féderalikéﬁﬁbli@lﬁf Germany
have advanced in the elaboratien of 2 natiocnal information policy, which if
implemented fully, would represent such a drastic alteration of patterns .of
informaticn control.. A lot more controversy than what presently exists would
ensue regarding the information problem. It would certainly become a key
public issue. . | .
A substantial modlflcatlon of the development strategy does require
an alteration of the predominant information strategies, just as it obviously
does require new methods of .deal with energy and materials problems. If
information is not explicitly incorperated. intc the development model, . it -

will become the brake to progress.
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FOOTNOTES

The termlnolopy for this typology th beec taken, in large part, from
Data for Development: Intermational Association; DATA AND DEVELOPMENT
DFD, Marseille, France, n.d., 31-2,:118-21; and Republic. of Kehya,
Ministry of Flnance an” Plannlnp, Central Bureau of Statistics, and
Data for Development International Asscciation, "The Data Network in .
the Government of Kenya, Phase 1: Analysis of the Present ‘Situation",
Revzsed April 1977, 8-9. : : .

Relevance is_often defined in terms of the technical measures of
retrieval effectiveness: “recall" and'"precision".

¢

. Several concepts set out here ‘are procosed by. Jose Villamil in a

working paper for this project.

Osvaldo Sunkel and Edmundo Fuenzalida, "Iransnational Capitalism and
naticnal development", in José& J. Villamil, éd. TRANSNATIONAL
CAPITALISM AND NATIONAL DBVELOPMEﬁT. NEW PERSPECTIV“S ON DEPENDANCE
Harvester Press, 1979.

One investigation concludes that Latin Americans whe have studied

in the United States tend to read technical literature, especially

of that country, more extensively than their United States' counter
parts. Hinety percent of the respondents reported regular exposure

te technical jourmals and other publications.

Paul Deutschamnn, Hurber Ellingsworth:and John Me.Nelly, COMMUNICATION
AND SOCTAL CHANGE IN LATIN AMERICA; INTRODUCING WEW TECHNCLOGY, 1968.

The studies cf the-National‘Informéticn:System (SYFNID) of Bolivia
have concluded that 98% of the medical doctors and health administra
tors, planners and reserachers based in lLa Paz read or are acquainted

'.w1th a wide variety of medical journals (with a rather low concentra

tion of titles), but only 1/3 even make occasicnal use of subject bi
bliographies (almost all of this group using Index Medicus) and 1/5
make use cof the National Documentation Centre's reference and docu
ment acquisition services connected through Brazil's Regional Medical
Library to MEDLINE. Of a sample population of 40 geclogists, only 1
regularly and 9 occasionally consult International subject blbllogra
phies.. It is an extremely rare school teacher, among the 50,000 in
the -country, than even knows zbout &ubject bibliographies or
professicnal journals. . In these fields, the most regular users of
these materials are the small groups of researchers. The other
professicnals tend to rely on information generated in their own
institutions; much of which (except in education) is labelled
"confidential™. SYFNID, "La geologia en Bolivia frente a la proble
matica de la 1nforma01on. Resultados de un estudio y propuestas de
aceiones a ser tomadas", February 1979, The studies cn the pemaining.
sootome ©211 be Einaﬁ"cd dumins $he year.
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With regard to Chile and Colcmbia, see Betty Johnson V., "Los Sis

temas Nacionales de Informacidn: Las experiencias de Colombia y de
Chile", Paper for meeting on information for development in Latin

Ameprica and the Caribbean,- Cali, Colombia, 23-28, October 1977.

. With regard to Mexico, dur major source of information iz Zrntonio

Ayesterdn; also Myla Goldman, "Technical Information Services in
México", SPECIAL LIBRARIES, 63 (9), September 1478, 355-60.

" Warren Crowther and Gonzalo Riveros, "The Bolivian Approach to the

Development of a National Information System", Paper for INTERNATIONAL
SEMINAR ON INFORMATION SYSTEMS IN PUBLIC ADMINISTRATION AND THEIR ROLE
IN ECONOMIC AND SOCIAL DEVELOPMEVT Chamrousse, Franca, 17 23 June 1979.

Manuel Sadosky, "La computacidn en el mundo moderno: Realldades y
perspectivas ‘en América Latina", AMERICA LATINA; CIENCIA. Y- TECNOLOGIA
EN EL DESARROLLO DE LA SOCIEDAD, Santiagc, Chlle, Editorial Un1vers;ta
ria, 1970 98-114.

Warren Crowther, “Subject blhllagraphles of more industrialized countries
and problems for their use, esrecially in developing countries”, Paper
for INTERNATIONAL SEMINAR ON INFORMATION SYSTEMS IN PUBLIC: ADMINISTRATION
AND THEIR ROLE IN ECONOMIC aAMD SOCIAL DEVELOPMENT Chamhousse, rrance,
17-23, June 1879. ‘

United Nations, THE APPLICATION OF COMPUTER TECHNOLOGY FOR DEVELOPMENT,
New York, Unlted Nations, 1971, 14.

Especially pertinent to contemrorary envmronmental problems 18 R.T
Niehoff, "Developmént of an Integrated Energy Vocabuldry and the
Fossibilities of On-Line Sulfject Switching", JOURNAL OF THE AMERICAN
SOCIETY FOR INFORM&TION:SCIENCE 25 (1). January 1976, a-17

As a corollary1x:these two tendenc1cs, there are two general procedures

.-adopted in the region regarding the organization cof new infoymation

centers: 1) a branch office of an international aystém or data base,
respecting the vocabulary and nature of the services which the head
quarters offers; 2) an ad-hoc vesponsae to the priority needs of a.
small group of users, innovating a new vocabulary and methodology .
or work. - The first procedure offers the advantage of an efficient
exchangé of information with the outside world,. at the risk of a
low level of relevance of the information Ffor local needs, or a
classification system which is ill-suited té local realities. The
second option assures'a high level of relevance, but with low levels
of eff1c1ency by dupllcatlng work carrled out elsewhere.
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18/

17/
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"Information Systems and International Organizations"; Special Issue |
of DATA FOR DEVELOPMENT WEWSLETTER, October 1977,

Elizabeth Miller and Kate Wild, "A strategy for internmational informa
tion systems", SPECIAL LIBRARIES 69 (11), November 1978, L35-442,

John Woolston, "The importance of international infarmation systems

for building national capabilities", INTERNATIONAL FORUM ON INFORMATION
AND DOCUMENTATION, 2(2), 1977, 16-21. John Woolston, "International
information systems for development", Paper for Meeting on Informaticn
for Development in Latin America and the Caribbean, Cali, Colombia,
23-28, October 1977. .

The publication of a spec1allzed index or abstract. can be the basis

for a network. One example is the publication by the Latin American
Social and Documentation Centre (CLADES) of CLADINDEX, on documents of
the Economic Commlss1on for Latin America and other institutions, which'-
is a step towards the organization of DEVSIS (information on development)

‘network in the region.

An exceptional strategy in the develovment of networks in that of DOCPAL,

“of the Latin American Demography Centre, which intends tc create a demand

for its services by means of an ample distribution of information analyses
on populaticn problems.. This means flndlng potential users and incorporat
ing them into the system, without requiring their initiative. The possibi
lities that this strategy will be satisfactory ave enhanced by DOCPAL'S ~
larpge budpet and the exten31veenuicont1nuous contact that exists informally
among the region's population experts. :

This may be explained by the following factors:. the desires of private
industry to sell ‘its products and not its technology; that the innovators

‘on the production line are too occupied with the implementation of their

ideas and do not take the time to document them; and the lack of
consideration that the innovations might be applicable elsewhere. .

Other reasons for this are: (1) the subseription prices of the reference
materials are very high and it is less costly to duplicate the work; (2)
lack of access in the country to the journals and documents which are

cited in the foreign indexes; (3) the vocabularies of tbe indexes do not
lend well to the analysis of materials in terms of the problems and reality

of the country; and (4) the librarians are not familiar with the indexes
or abstracts :

Preamble of the Tecnology Assessment Act of 1972 of the Unlted States.
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Francois Hetman,. "Steps in technology assessment™, INTERNATIONAL SOCTAL -

'SCIENCE JOURNAL, XXV (3), 1973, 257-72,

United Nations' Eccnomic and Social Council, Statistical Commission,
"Progress report on. environmental statistics; Report of the Secretary-
General™, E/CN 3/521, New York, 4 August 1978.

Ibid. David Réwpor{ and Anthony Friend, "ToWards a comprehen31ve frame
work for environmental statistics: A stress-response approach" Statistics

‘Canada, Ottawa, 1979,

Rapport and Friend, 77.

:Rﬁppqpt and Friend, 71.

Roland McKean, "Some problems of criteria and acquiring information', in
Henry Jarvett, ed., ENVIRONMENTAL. QUALITY IN A €ROWING ECONOMY, Baltimore,
John Hopking Press, 1966, 63. Even if the informztion were obtainable,
the difficulties of deriving and processing and adeguate algorithm renain.
A GUIDE TO THE THEORY OF NP-CO%}LETENEQS San Francisco, Freeman, 1979,

The concept of "paradlgm" piven here is a, version of that of Thomas

‘Kuhn, THE STRUCTURE OF SCIENTIFIC REVOLUTION Chlcago Chicago University

Press, 1970. The prelation tc information systems and political power

is studied 1n Jaime Millam, .Gabriel Murillo, Charles Ritcher and Elizabeth
Ungar, PODER E INFORMACION, Bogoti, Cﬁlombla, Facultad de Economia,

Centro de Estudios sobre Desarrolilo Economlco, 1977.

Guy Benvenlste and Warren Ilchman, eds. AGENTS OF CHANGE: PROFESSIONALISM
IN DEVELOPING COUNTRIES New York, Praeger, 1969; Michael Crozier, THE

" BUREAUCRATIC PHENOMENUM, Chicago, Chiecago University Press, 1964,

Biblioteconometric studies consistently demonstrate the existence of

~a M"core" literature in each.of the sciences and prefessions, in terms
.©of the number of subscribers and the number of citaticns to such

literature.

This writer often uses the cltatlon 1ndexes, out realizes that such
indexes tend to call attention to "core" literature and in some cases
explicitly "anti-core™ literature, but not "non-core".

Presented to the meeting of national focal points, International Referral
System, United Nations' Environmental Programme, Nairobi, November 1977.

Susan E. Edwards, "Patents: an introduction', SPECIAL LIBRARIES, 69 (2},
February 1978,i5-50.
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French and Bell recognize that "in most OD interventions the client
group is assisted In generating valid data and learning from them",
and define the differences between "the data-based nature of OD" and
"other data-based change activities". Even this limited treatment

of the subject is exceptional. Wendell French and Cecil Bell Jr.,
ORGANIZATION DEVELOPMENT, 2nd. ed., Englewocod Cliffs, N.J., Prentice-
Hall, 1973. See also "Symposium on organization development", PUBLIC
ADMINISTRATION REVIEW, March/April 1974, 97-140; Robert Biller, "Some
implications of adaption for organizational and political development",
in F, Marinia, ed. THE NEW PUBLIC ADMINISTRATION, New York, Chandler,
1970. An empirical study of the relative importance of paradigms and
organization rigidities is: Richard Whitley, "Types of science,
organizational strategies and patterns of work in reseaprch laboratories
in different scientific Fields", SOCIAL SCIENCE INFORMATION, 17, (3},
1976, 427-48,

It must combine the experience of organization and methods (08M) in

"~ analyeing administrative procedures, of management information systems

(MIS) in analyzing decision-making requirements for information, of
information theory (coding/decoding and information channel capacity),
of archivology regarding document storage and conservation, of data ba
design of access systems, and of computer programming flowcharting.
Informaticon systems analysts seldom have a command of all of these
perspectives, in order to interrelate flow analysis which detect and
program how the data are disaggregated or aggregated, the sequence of
functions applied to the information and the preparation of those who
will carry out those functions, and the specification of the entire
sequence of products and subproducts of the system and their respectiv
qualities.

Hanna Pitkin, "Commentary: The Paradox of Representation", in J. Rolar
Pennock and John W. Chapman, eds., NOMOS X: REPRESENTATION, New York:
Atherton, 1968, ui. '

Harvey Frauengless, "Envircnmental Policy: Public participation and tt
open information system" in Albert Utton and Daniel Henning, eds.,
ENVIRONMENTAL POLICY: CONCEPTS AND INTERNATIONAL IMPLICATIONS, New
York, Praeger, 1973, 86-93, -

L.G. Sherick, HOW TO USE THE FREEDOM OF INFORMATION ACT (FOIA), New
York, Arco, 1978, Chapter I. '

The National Information System of Bolivia, which has the responsibili
of chamneling and regulating contracts between naticnal institutions I
that country and international systems, networks .or exchange of infore
tion, has prepared a questionaire or checklist regarding factors whicl
should be specified very clearly.
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36/ UNISIQT standards provide a gpneral standard of unlversal consistency
regardlng many processes.

§Zf-"Formally, 1t is the natlonal Tovernment which selects the counter
- part. However, this is influenced very heavily by previous contacts
between national’ institutions and the internmational organization.



