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Zatroductory remarks

Many important considerations on the application of computer tecimology
for developing countries have Sllready been presented and discussed in documents
and pubucatimoy But there are still points pending investigation in this
field, Among them, the difficult one of making a good = not to speak of an
optimum - allocation of the searce resources available, Without leaving aside
this and other problems of basic importance, it now seems advisable to concentrate
onthammmmnpecuéthmtdmﬁon-themmdneedof
computers for accelerating the process of development in the ECLA region. It is
appropriate, however, to begin with a few definitions of the terms employed in the
folloving pages.

By information will be meant a stock or flow of data imbued with a purpose,
i.e. data vhen a meaning is aSsigned to them, In a wide sense, all mamagement
aspects of computers in publie and private sectors ean also be included under
information.

Informatics will signify the collection, mamipulation, processing, use and
transmigssion of information, especially in relation to computers and tele-
commnication.

Now, in connexion with infoymatics in the ECLA region, the following items
will be considered:

1, Situation, uses and neceds of computers in the ECLA reglon,

Applications in the formulation of targets and the plamning of
operations; use of social and economic models, simulation, etc.

2, Gathering of data and general considerations;

3. The use of computers in data processing: editing and' ta&aat:l.ons;

1/ See e.g.1 "The application of computer teGmology for development',
(v, B/4800, ST/ECA/136, 1971).
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4. Data banks, information pools, storage and retrieval, circulation
flows, safeguards of the comfidentiality of informationj

5. Development and transference of technology; educational needs
and programmed teaching,

6. General outlook and final considerations on the application} function
and dysfunction of computer technology for development,

There are no doubt some cemmon features in the application of computers
to (a) standard statistical operations, based on censuses, sampling surveys and
contimous statisticsy (b) mambgement problems, including general services
(payrolls, overtime, salary amd benefit adjustments, persomnel system and
records, sickleave and hom recrui tment, : purchases, inventories, depreciation,
ete.) and (c) financial services, tax administration, public accounting, state
and private bazking (deposit asgounting; credit, loans and mortgages; foreign
trade and exchange, etc.) although there are also special characteristics in each
get of problems, These applie&tions can then be considered togetﬁer as one
aspect of the general field,

Other appiications, although they also are commected with information,
should better be placed in a ¢lass of their own, such as problems of
regionalization, building and gonstruction, town plamning, optimﬂ location of
plants, design of electwrical and power grids and other engineering operations,
etc. In any case, the above given division of the general informatics system
is pather artificial., For instance, the use of computers for similation purposes
can be understood to extend from the exploratory experiments designed to test
the consistency and main implications of targets, to the final phases of
utilization of analytic and policy models,

There are, moreover, different kinds of interactions and feedbacks, from
any of the items mentioned t0 the preceding ones, Nonetheless it secens
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convenient to maintain the above given divisiom to Pacilitate the examination of
each point, As to the future usSes and needs it will be highly desiradle to
estimate time and costs, present and projected, Por activities which can be
developed through manual and computer tecimiques,

; [ Situation, uses and needs of computers in the ECLA regiom,
lications in the on O, and the pl
of operatio usa of and ¢ models, similation, etc

Ho widespread and systematic application of computers is presently being
made in most of the countries of this region on the official formulatlon of
targetas in nmational plamning, *lyinq tests of comsistency, deriving short,
medium and long-term implications, investigating interaction ad feedback among
targets, ete,j there are, hov*. several examples of models amd studies
connected vith the activities of national plamning agencies, which will be
congidered aftervards. r

Neither has any sufficiently organized effort been made to apply cost-
benefit analysis to the allocation of final and general resources among
alternative national policies, mot eéven within the realm of information. A
typical example is the quest for a satisfactory long ramge statiatvicsl system
covering cenguses, sampling surveys and gouﬂ.mpus sources of wecords, The
gene may be said of the permanent application of computers to the design of
operations for the collection of statistical data, and the analysis of results
of pre-censuses or extensive pilot samples, in order to have better estimates
of costs, times consumed by the succesgsive stages, size distribution of ervors
of different kinds, etc, So &8 to be able to establish a sownd basis for the
design of the actual operationsl activity: calendears, schedules, itineraries,
questionnaires, etc, ‘

Coming back to the abowe mentioned studies in relation to the activities
of the national planning offices and the international agencies, mention should
be made of saveral eomtrrsﬂ;iu-dofthemkdmeintmneldtryama
ad the Latin American Institute for Economic and Social Plamning (ILPES).



Whereas the national studies are concerned with the clements and characteristics
relevant to each country, the BOLA and ILPES studies ¢ry to provide a frame

of reference that will help to fdentify some of the essential points that must
be born in mind in economic and $ocial development policy, with special
reference to the implications of current situations and trends, and hence, some
of the main problems that dewvelopment policy has to tackle,y The essential
aspects of the objectives and approach of development strategy at the national,
regional and international level, have also received a great deal of attention
in recent work by ECLA and Il.l’ll.'?‘/ looking in particular at the way in which
the economic growth rate of memy countries in the region could have been higher,
even given prevailing circumstances, had the external bottlenecks and the saving
gap not existed, But for a desper amalysis of the implications of targets it

is necessary to consider not ouly the main m: variables, but also many
others, sectoral snd regional, techmological and especially social, in order to
represent the type of soclety 0 which the plammers are aiming, The work on
these lines, which is hmmwwMAym:ml a preliminary and
exploratory character. The problem is to find methodologies which explicitly
permit the introduction of the greatest number of the economic and social
vaylables considered important! exogenous, instrumental or endogemous, togethey
with their inter relations or Sonnexions, There are some cases of utilization
of computers in the process of decision - making in public administration with
integrated information !ﬂtﬂ%ﬁ/ Systems of policy review, such &s the Planning,

3/ See e.g. "Latin American Macroeconomic Projections for the 19707,
(e/cn,12/865, March 1971).

See "Bagic Aspects of Latin Americam Development Strategy™, im Part One on
the Ecounomic Survey, 1969.

"Un modelo para comparar e@stilos de desarrolio o politicas econlinicas optativas"
(Documento de informacifm = E/CN,12/1907, atril, 1971).

The case of theo”Nacional Financieral an institution kdevoted to the
chamelling of internal amd external financial resources, to sustain
develépment and complement the state investments in economic infrastructures,
national industrializatiom, export promotion, etc. iz described in

"El sistema de procesamiento electrénico de datos en la Administracién
Pliblica de M8xico", por L, Basave A., presentado al Seminaric Interregional
de las Naciones Unidas sobre la elaboracién electrfnica de datos en la
sdministracibn pfiblica, Now. 1971,

Rk R
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Programming, Budgeting System ( ) and Programme Analysis and Review (PAR),

md in some cases analogues to the Public Expenditure Survey Committee System (PESC)
are assuning increasing in the careful preparation of plans. As it is
wall knovn.‘!/ the tiwee general ¥ for PPBS arer (1) define the obijectives
rigorously; (2) assess existing Methods of reaching these objectives, comparing
resources used with achi 8 (if any); (3) identify and select alternative

vays of reaching these objectives move effectively,

The computers should be grated in the implementation of these systems,
A growing number of economists &n the region are gathering experiences in this
fleld but tie generalized use of PPBS has been criticized for mot taking account
of the impact of policies in all the relevant sectors of gociety. Several
national offices and insti are also working at present with analytieal,
cal experimentation models which might be used
il plans,

Among the concrete :ppu*um to country planning using simulations or '
mmezical experimentation oh‘l*, the following can be lentlmedly short, mediuam
or long term studies in ArgentiBa ond Vememuela (with the Centyro de Estudios del
Desarrcllo, CENDES, amd the lhiond Plamming Office, CORDIFLAN), md short-term
economic policy models lpplww'vm&o Bolivia and Chile, The main idea in these
spplications is to emphasize the "realisa” of the model, in the sense of
introducing as many relevant ‘eetl as possible, without bsing daunted by the
lack of reliable statistical *a and the mathematical difficulties, vhich are
circunvented, as fur as pos s by the extensive use of computers. This

Beconomist, Maxch 4, 1972.

ticos” by Oscar Varsawveky, Alfred E. Calcagno,
a, Samtiago de Chile), 1971,

1/ See, e.0. Business Brief, 1

"Amdrica Latina: Modelos
md others (Ed, Uniwersiti



approach is basically the same & that used in the above mentioned comparison
of development styles or a chd‘* among eltermative economic policies,
The improvement of basic statisgical information allows a more efficient use
of these models, in so far as 4% decreases the need for tentative asgumpiions
about the value of important *m. thus diminishing the range of
alternative guesses and the adjusting process vhich is always necessary
to avoid inconsistencies. b#l extend from the simple national accounting
models, which introduce the idehtities - or balances between the total
production and its uses, ind.‘ng usually only one functional reht:l.mhip.
the growth of the product and the level of investment, to the more sophisticated
econometric models and optimization models with a preference function and
explicit constraints, Medium Penge aggregate and multisectoral models
have algo been applied to L | American eeonnnieso'v

A survey and comparison of features of Latin American models, especially
with applications to ArgentinA, Brazil and Chile, and several preliminary
versions of a lMexican we model, have been developed at the
Vharton School of the I’niwnl.ﬁr of Pemngylvania. The UNCTAD trade
projections have originated some basic criteria that may be adopted
in expanding the macrocconomic models for develeping countries, among
vhieh ave the following: the Model should reflect the dual nature of
thelr economies and their intermal rigiditiess they should incorporate
both long-run growth aspects and shorterun cyclical savings in output
and prices; fixed amd mw sectors as well as institutional factors

1/ The need of an integrated & ach to comprehend both the gystem of
national accouats and the lable sets of microdata has been emphasized

by Richard Ruggles (lecture on the ASA meeving, Montreal, August 15, 1972).
See also J, Kornai (1971)s

2
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should be explicitly taken int® account; and it is also of Poremost importance
that the lewvel of disaggregation and detail should permit evaluation of the trade~
offs that are of special reun:u to the dseveloping countries, such as: the
trade-off between price stabildty and growth; between sectoral balance and
overall growth on the one hand and domestic rate and external capital requirements
on the other; between curremt gapital needs and the constraint which debt

service imposes in future.

Other trade-offs should be added, as those between rapid rates of growth,
vhich tend to "overheat" the ?onods. producing rising prices and growing
external deficits, and slow r&es, which usually mean a videspread economic
stagnation and do not solve, ‘- may even aggravate, the unemployment problem,
one of, oy perhaps the most pgtom among the problems of the Latin American
countries. This tradeo?® uaf.u-ongmy related to the basic dilemma of grovth
versus stability, or 1nteuimmloylent policies versus anti-inflationary
measures. It has ceptainly *npohted out before that a programme of internal
and externmal stability is oftem inconsistent with a full employment growth,
unless certain structural chamiges are introduced; for instance, changes in
capital-labour ratios and in fmport contents of investment, A similar problem
apises vhen growth is eoum with a more satisfactory distribution of income,
There are many other importamt trade-offs, and difficult choices, which should
be subject to simulation mwcd experinents, in an intensive and organized
wsy, for a systematic consideration of the different criteria of development
and wellbeing of present amd Puture generations, Not to be forgotten is the
crucial nature of short-term forecasts in decision making.

Vithin this scope it i.g important to extend the idea of the comparison
of development styles, considering projections of the structure or alternative
future stories.y It has “! proposed to comstruct a2 "plamming cone” yhich

1/ See E.G.: "Alternmative features: contexts in vhich social indicators must
work", bat 0.V, Markley {Amer.Stat Assoc,, Proceedings of the Social
Statistics Section, 1970).
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contains a reduced set of alts >,
trying to "bracket” the one S
future histories is made up of
plausible, (2) differs signd ?il
characteristics with respect
social forces forming a ne |
of proliferating knovledge,
of social responsibility,
gap, the following are cons
(ecological imbalance, foul
populatiod (2) technologicsl |
to sabotage or breakdowng < |
and genetic transmissionsj chix
persistent and increasing
and yapid growth, in which
transmitted and stored without
relate the pieces; (5) major p
to post-industrial dewvelop
collectively held rescurce by |
conventional management techni
present social institutions,
Several scensries have b
frameworks from where to deriw
This work has importas !
indicators; first, that any oo
the status of vhat has been te
chmnges in social values as
social indicators with caution
may not be so good at amothers

1/ 0.¥, Markley, op. cit,

pative lineg of societal development, thus
re that comes to pass, The reduced set of
those future possibilities whieh (1) seems most
antly from esch other, and (3) have important
policy analysis and plaming, fnmng the main
vhich has been brought about by & combination
pstrial development unmoderated by a larger sense
population levels and more expanding incomo=-lovel
d outstanding: (1) problems of the eco=system
P the environmenz, resource depletion, over-
ireats (veapons of mass destruction, vulnerability
lities to "engineer" the human body and mind,
ts to privacy, mental stress, etc,); (3) the
have not" gap; (4) the crisis of specialization

=3 asing "bits" of kmovledge are created, used,
adequate overall prospectives to satisfactorily

pbhlema by which the expected shift from industrial

ent does not materialize, such as the depletion of

ndividual behaviour; the obsolescence of
; the refusal of youth to go along with

N 0

st developed with the aim of using them as
useful implications for long-range phns,l/
pplications for the development of social
prehensive set of social indicatorsshould reflect

d the "macroproblem” and should monitor
); secondly, the advisability of treating normative
because vhat is good for society at one time,
This points to the need of making use of

also the references in footnotes.




sufficiently Plexible and realdstic social indicators, societal reporting
and social accounting, so that fhey may adequately describe Puture possibilities
as well as the preseat situadﬂjo

There have been made unfcon efforts for grouping and distinguishing
among countries, listing and ing their distinctive traits, with a
view to help in the analysis amd evaluation, /And also, as far as possible,

to supplement this formulatiom with a list of the features peculin{ to all

oy most of the Latin American . besides establishing principal -

types or grouping according te different criteria, This is only an example
1

ary for improving classification aystema"/

2/

of the complex vork ahead
All the above mentioned
But, as it has been often expl
uge of computers is of little practical relevance wvithout the basic
statistical information, The mecessity of knovledge for decision, places

k requires a great deal of computer using.
s the extensive, intensive and subtle

4 growing pressure on the re ts of dependable data, pointing to
the elimination or reduction reasonable levels of the nimble ~ or clumsy =
quesses and the veakly warm assumptions, It is therefore appropriate

preparation of the input of datga.
»

l

1/ See: “A study on the economic and social classification of Latin
American countries”, UN, ECLA, (E/CN,12/878, 22 Fewuary 1971).

to begin with the mnsideratn of computational aspects of the field

g a regional coaputer centre in ECLA has
fulfil its requirements and also those of
noamericano de Demograffa) amd may be the
tiago, The computer services of several
tutions are being now utilized by ECLA on
Hous studies and reports have been made on

2/ The necessity of est
been repeatedly stated &
ILPES, CELADE (Centro L
specialized agencies in
academic and private
an ad-hoc basis, and
this subject since 1 968.;

i | e

-

be



i..10..-

There is no clearcut frontier batween the uses of computers for official
development planning and for regoarch, academic or even private purposes, and
a large number of models related with problems of this region could be
aescribed besides those which hitve been already mentioned, In Section 5
more will be said about this magter,

2. Ga of data and al

There aye different m related to the application of computers to
the actual gathering of data, of field work, For instance, more @teention
should be given to the problems arising in scowrately transmitting information
from the Pield interviews to Somms switable for otatistical treatment,
Valuable experience has been gained in sample survey work, as has been
accomplished by "Estudios mm de Investigacibn Econdmica Latinoamericana”,
ECIEL -/ (Joint Studies on M Anerican Economic Integration). . It is clear
that the soomer the checking is realized, the more effective is its action,
mtonlybecmeo!theposdﬂehm.hthmleun!tsexmimd but also
for the better chance of 1ne-rdmunn the intervievers and taking note of the
circumstances in vhich the qnn;ions or observations were ndeg/

A difPerent approach is w in the eollection, tramamission and
interchanging of data and results, in the case of continuous statistical
information, especially when use is made of a telecommmication network.

1/ See:s "Data Preparation for Latin Amerdcan Comparisons of Consumption”, by
H, Howe and R, Villaveces,The DBrookings Institution (Conference on the Role
of the Computer in Economie end Social Research in Latin A-m-iea,, Cuernavaca,
Hexieo. 1971)

.2/ In this connexion a simple idea has been developed, which is the application
of quality control with rapid tabulation of interviews, pesmitting a quick
feedback to supervisors i interviewers. Atypical or outlying results ave
investigated, and if an ersor or deviation is found, it is corrected, See
"Measurement and Control Interviewver Variabdlity", by 0.J. Glasser,

G.A, Metzger and G, }aoulds, Jr., in American Statistical Association, 1970,
Proceedings of the Busines$ and Bconomic Statistics Section, pp. 314-317.

i
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A special case is the statistios of the public utility services, such as
electricity, gas, post-office, telegraph and telephone, etc, whére there is a
direct control of consumption which facilitates a continuous and sysitematic
flow of data which cam he i“}'ately subject to checking and other computerized
operations, Another important case is the computerization of identity card
data for the whole population of a country, There is some experience -1/ as

well on the application of computer methods in developing coumtries so that the
ldentity of a person cam be established, and alsc as & means of tracing
sources of income, including owmership of taxable properties by each person.
These methods, however, should be sulmitted to careful consideration from the
point of view of the trade-off between personal privacy and public information.

As the short, medium and long term development objectives are often re-
defined or imperfectly established, there is often a corresponding frequent
need of doing a total redesigning of each application procedure, taking account
of the versatile characteristies of electronic computers, There are also, here,
as in the previocusly considered aspects, important trade-of® to be discussed,
Many questions relevant to practical situations in developing countries can be
found in the paper presented 0 the UN Inter<Regional Seminar on Electronic
Data Processing in Public Admimistration.

Organizational criteria for efficient data processing have been established 4
in gtatistical applications amd it is certainly worth vhile to devote attention
t0 them as a basis for discussion. These criteria are the Pollowing: (1) umiform
questiommaire, (2) centralized data processing, smd (3) close linkage between
the stages of the study. Basie uniformity of the questionnaire makes for more

1/ See e.g. "Report to the Government of Nicaragua on a unique mumber system
for identification of physical amd juridical persons in Nicaragua™ by -
G.A; Berggren, UN Interpegional Adviser on Computer Methods, Mamagua,
Nicaragua, 15 October 1972,

2/ See, Akesson, Hans C.; Basave Aguirre, Leonardo, and other muthors emong
the references at the end of this presentation,

3/ See, e.g. "Data Preparation for Latin American Comparison of Consumption”,
by H. Howe and R, Villaweses, 1971,
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efficient data processing, and facilitates inteynational comparisons, In
general, a closer relationship should exigt between the designers of the
questiomaires and the specialigts om data processing. It is also important to
attain some homogeneity in the mesns of data collection, eliminating major
differences in reliability., As to the centralization of processing, it is
important not only because of the large economies of scale vhich can be attained,
but also in order to maintain ghe homogeneity of output, by a previous umiform
treatment of the data, It is therefore all the wore important when there are
differences in the questionnaires employed and in the skill levels and general
procedures. It should, lmqu; be considerad that there are also possible
dissdvantages in this centralimation. One is the decrease of opportumities for
local training and experience, According to past experience 1/ best results
have been obtained in developinmg countries when programmes and researches were
sent wvith the data., This Mod an optimal combination of first-hand Imovledge
of the data, experience with the processing system and use of the computer for
which the programmes were writfen. With respect to the necessity of achieving

a close linkage between the Stlges of the study, three major stages vere
considered relevant: Pield survey, data processing and analysis. Externalities
between stages vere then takem into accoumt,

An important aspect was the necessity of condensing information, a trade-
off being made between completeness and relevance. Another one is to be
considered between accuracy amd cost, in relation to the inspection of date
which #re not obviously erromeous but have a high probability of being in erzor.

In gemeral, it should h emphasized that reliability, complexity and speed
can be attained only by a heavy reliance on mechenical equipment. Specially
important is the system of ﬂroll instituted to maintain quality., As vas
pointed out above, interviewers should be subjected to quality coatwol
procedures, using reinterviews; and noninterviews and nonresponse should be
checked and kept within tolersble rates.

1/ H. Bowe and R, Villaveces, op.cit.
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3. The use of computers ﬁt processing: editing and tabulations

The introduction of c computers has definitely influenced two
basic aspects of the process c!bbtdnlng tabulated data:

1, The quality of the tabulated data, which depended to a great extent on
the quality of the gathered dntij, as well as on the efPiciency of the elaboration
until the data are presented mgm: form of tabulations, .

2, The opportunity with which published tabulations are obtained, which
is amother important aspect j studies like surveys, or censuses, represent,
in a different scale, the measuping of situations that chmg? with time. Due
to this, the tabulations are -411y required in the shortest pericd of time
8o that the information will ,L‘ logse its effectiveness, It is in the stage

of elaboration of the informati that the computers have made a deep impact
changing the procedures used im the past. '

Vot until very long ago, gathered data were subject to a lemgthy and
expensive manual process in m* the information vas edited. All the
possible errors that the basie Pomﬂm contained were intended to be
eliminated in this stage, such omigsion of data, invalid codes, inconsistencies
mmong the values of two or more ‘ ariables, etc, This had the f_oncwing
disadvantages: slovness and costs; a certain amount of errors are not
noticed; possibility of incl new errors, lack of uniformity in the
correcting criteriz, etc. ‘

There vere two possibili I s left vhen an error was detected! one of
them was to simply recode the & ted variable, giving the corresponding code
2s "mot reported", which is ally inconvenient from the users' point of
view; the other possibility to assign an adequate code through some random
or deductive procedure. As vas done on a manual basis, this procedure

could not ba very sophistic

|

R e me
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At present, the process of smwal editing of the basic information tends
to be replaced, to a great extant, by the automatic editing done by the
computer, wvhich has the following advantagess 7

- The process of cleaning of the basic information is fast and economical,

-~ The inconsistencies comtained in it are totally eliminated,

- The correction criteria and assigmment of values are unifoirm,

- The possibility of eliminating in a great part of the veriables the

"not reported” category.

-~ The possibility of using more sophisticated statistical teclmiques in

the assignment of values.

= The compiling of statistics in relation to the corrected data such

ast wumbey of usipﬂ caeses; frequencies per variable' npans, standaxd
deviation, etc., and its further comparison with the dats. that were
not corrected.

Since the automatic process of editing of the basic information is dove
vith the data already transcribed to a computer input method, we can be certain
that when the tabulation is dome, the data are already cleaned. Under thess
circumstances, the final tabulations should be consistent ir theiy individual
level ag well as among thempelyes. Undoubtedly, there is a pogsibdlity that
errTors can be made in the programming, but if the wrkhasbeenveuplanned.
these errors will have been eliminated in the previous phases of the final
tabulation,

In this way, another mamual procedure, that was necessary o carry out
before the introduction of the computers, is eliminated. This procedure
consisted in sliminating the inconsistencies of the tabulated data, which
resulted from errors in the “editing, coding and key punching™ stages.

This process has not alwvays been easy to undertake, and geneprally involves
total transcription of the pamel, in a non automatical way for its later

publication.
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Another aspect that is worth pointing out is the facility the computer
gives to enrich the tabulations Ehrough the inclusion of totals, sub-totals,
rates and index numbers.

The existing facilities to obtain comparative tabulations, not only of
basic data without elaboratiom, but also on elaborated data should be mentioned,
This is especially economical, wSeful and easy if precautions of recording the
tabulations, on tape or magnetie disk, are taken, adding other information such
ast geographical ident:l.ficatieﬂ some identiPying code for the period of time
the data are referred to, 1d|ntﬁ!]icadnn of the tabulation, etc. In this way,
files can later be integrated with elaborated data, so that comparative
tabulations vhich allow the study of the behaviour of determined variables
through time can be prepared, amd their trends smalyzed,

The modern techmiques of data elaboration have tended to eliminate or to
reduce the manual procedures, Important stages that used to take a great part
of the necessary time to produce the tabulations, such as "editing", "revision
and adjustment" of the ellborltih tabulations and their "transcription" have
been eliminated. The sole dt‘iu’don of these stages represent a great
contribution to the speed with which tabulations are obtained. However, the
modern technology has trought l& basic data even closer to the computer through
the design of periferic equip*ts such as optical readers, mark sense cards,
key entry system, ete,

Now, leaving aside the geMeral problems, there are several aspects worth
considering as to the present iijkulﬁou of tabulation and computers in the
ECLA region,

One of these is the msive programme of tabulations for evaluation and
appraisal, for the Second United Nations Development Decade. It has come to
ECLA's notice that there is a Qeat deal of potential information on censuses,
household surveys, and other uérces vhich has not been sufficiently exploited.
Electronic data processing and Pegional tabulations have been severely
restricted in view of the scﬂ#fy of financial means in many cases, and in
others because of the lack of étisnctox-y programees, Often one thing leads
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to another and then the vipion fades out: no means -~ therefore no programmes -
therefore no means, etc., the ous circle is initiated and continued,
Presently several ad hoc groups are functioning within ECLA for the purpose of
originating and maintaining a tematic plan of tebulations, based on the
above mentioned scurces, and enabling a significant beginming of the tasks
of evaluation and sppraisal at regional level.

In the Seminar on the Fpeparation and Use of Population and Housing Census
Tabulations, which was held u,cm, Santiago, August 1971, attention was given
itronic processing of census information, studies and
of errors and of missing information, Documents

to the various problems of
reatnent of different types
vere presented on the revision #nd
technique called CENTS, for the computer tabulation of population and housing

correction of the census and on the

1 ]
cengug datan-/ The Latin A can experience on these topics was discussed.

In a wvide sense, statistil tables of interest for developing countries,
range from the most simple, opdinary tables to the most complicate multi-
dimentional lay~cuts. Morzover the applications embrace all the fields of
statistical information, i.e. Mational accounts, including balance sheets, inpute
output tables and inter-ind Y relations, the system of demographic and social
statistics, productivity, agrieu
statistics, the public sector, *tc, Classification problems arise in the different
dderation of commeodities by industrial ordgin,
reconciliation of the various #nternational trade clasgification, national and
international standard educetion classification, etc, There are, besides, serious
orities in tablation, as also happens with the general
8, vhich have t be applied according to the
organization of the statisticsl services, the institutional arrangement, the

feciding on priorities, the ways in which producers’

ture, housing, btuilding and town planning

subjects, such as in the

prohlems in determining pr
national statistical progrea

role of the statisticians in

t of a Population and Housing Census™, "CENTS,
a technique for the computer tabulation of population and housiung census
data", and "Content and Use of Population and Housing Cemsus Tabulations",
by Howard G, Brunsman (ST/BCLA/Conf. 43, resp. 11, 14 and 17 July 1972).

1/ See "Computer Review and
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cepabilities and users® requivements are matched, and similar !.”u:toz's.y

Any plan ghould naturally include the electronic processing of data, and
& programme of analysis and stidies wikich directs attention to significant
_details and widens tha scope and timeliness of the currently available
information, ,

s for the definition of objectives, the above mentioned detailed plan
-of required tabulation is being prepared in ECLA for different asfaects and
gectors, Substantial advances have been made with respect to baa:lc "tlhwlation
of income distribution and of employment. The £irst one is a consequéence of
the ECLA Seminar on statisties Por income distribution, consumption and wealth,
held in Samtiago, Chile, in Nowember 1971, The studies on employment tabulation
ave being made in comnexion with the Latin American Regional Programme on
Employment (PREALC), A general study of demographic and social statistics
requirements which encompass the income distribution, consumption sund wealth
employment, and also educational and health statistics, in due contact with
TLO, UNESCO, WHO and UNICEP i8 mow in progress.

Special attention is beilg givem to the problem of regional and sub~
regionul integration. There 48 a close linkage between ECLA and LAFTA, since
1961, in which year the LAPTA Service of Statistics and Data Processing was
created in Montevideo, ECLA'S participation in the creation of the Service,
through its Statistical Divisien vas decisive by advieing in the project which
ordiginated LAFTA's centralized system of external irade statistics, and by the
direct participation of a member of ECLA®*s Statistical Division in the
organization of the First Huﬁng of Experts in the Statistics of External
Trade (Montevideo, February 1961), In that meeting the installation of a
tabulation cenire was decided, in order to centralize the data of the. membere
countries of LAFTA, wvhich w to send their standardized cards wmder the

i/ See Statistical Commission and Economic Commission for Europe "Report of
the Eighteenth Plenary Session: Conference of European Statisticians®/
1295, U.N.N.,Y, 15870,



SITC (Revised) to facilitate the comparabdility of Gata and the adoption of
~uniform codes to record the countries by provensnce amd destination, the
physical wnits, the means of tRamsport, etc. Afterwards, with the iatroduction
- of electyonic computer equipment, both in the national orgamization inm charge
of the compilation of external trade statistics (Custom Super-Intendencies,
National Ingtitute of Statistigs, etc.) and in LAFTA Statistién Sm:'.ca, the
countries send express information on external tyade on magnetic tape.
The close contact for collabopation and statistical co-ordiznavion between
ECLA and LAFTA is related to¢
a) The participation of the Chief of the Externmal Trade Statistics Section
in the Statictical Division of ECLA in all the iectings convened by the Advisory
Committee in digcussions on the general Punctioning of the centralized
statistical system, This Committee meets regularly at least once a yesr in
lontevideo, and is attended by experts ofPiciplly sppointed by the member-
countyries of LAFTA.,
b) The Stakistical.Division 02 ECLA helps LAFTA iu the formilation of its
s2atisticel programme on extemsl trade, which is to be implemented by its
Statistical Service, in a common design of co-ordination of efforts. In
perticular, it was agreed to develop a joimt statistiesal progremme, for the
processing of the inPormation available in Montevideo since 1967 wmtil the
preseat, using the computer fecilities of IAFTA,
The programme represents the interest of koth offices, and hes the
following guide linest ' |
(1) Exemination of the information received from the countries, according
to the national statistical classification, to obtain comparable
data on the BTN, SITC revised, ISIC, BEC, CUODE and other
classifications of regional interest, with a dogroe of detail
adecuote for the study of the diversification of exports.
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ii) Determination of the aconomic indicators of externel itrade (quantum
index and unity valwe index of exports and imports, terms of trade
effect, purchasing power of axports, etc.).

As stated above, LAFTA provides ECLA wdth the information on external trade
which is filed in Montevideo., A moot important feature in the collaboration is
the possibility of receiving in ECLA magnetic tapes vhich the eountries semd
to Montevideo, Az long ago a8 1967 a computer programme was designed for the
external trade of Argentina, m:l, Colombia and Mexico, using the data sent by
LAFTA in magnetic tapes, to be prrocessed in Samtiago, Chile .

There is alsc a close rdiuomlﬂ.p betwesn ECLA and the UN Statistical
Office in New York, The Montevideo data, aPter being examined in BCLA, go
te the Statistical Office for Surther analysis and comparisons.

4,  Data banks, information poels, gtorsge mnd petvievel, circuletion flowss
safequards to the confidemtiality of inforzation o

Hamy organizations must ﬁlntd.a a collection of basic anﬁcn o
serve as input for internd -~ 2ad sometimes for external - W. The
main objective is cstablishing & dependable, adequate, timely base for
quantitative analysis researchs
The subject of data baaks of m and social statistics has been -
considered and discussod in many oonu.oiona J/ The main interests of some
organizetions avet
(i) the tecimical aspects of data bamks, The organization of the files,
£ile storage devices and w mthodn.

(i1) the Pormulation of neM and techmiques of using the data bamks inm
economic and social statistics in dealing with administrative eud
management questions, nd; ag PPBS and personal reqniremnts,y The

3/ See eg. "Report of the Simth Sesgion of the ACC Sub-Committee on
Statisticel Activities® (ng-u-. restricted, 23 Febguary 1972).

2/ The Public Administravion Unit of ECLA is considering the need of a meeting
of experts on computers im Govermment &g an opportunity to discuss public
edministration applicatimg‘}ln connexion with computers and development.
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Sub=committes on the Secopd Development Decade was primarily interested
in the data banks as usefy of information for purposes of review and
appraisal of progress amd other forms of analysis of econcmic and

social condition and problems. The main concern of the Sub=Committee

on statistics in respect of the data banks a5 a producer of statistics,

is their adequate application on economiec amd social statistics for
purposes of issuing internationally comparable data for general use and
supplying the data required by the gubstantive aims of the organization
of the UN family, govermments and other intornational and national bodies,

There are already several data banks specialized in different aspects of
the Latin Awerican situation, fuside and outside the ECLA region, Thus, with
respect to population problems, first mention is duve to the Latin American
Demographic Centre (CELADE) im Santiago, Chile, and its Sub<Centre in San José&,
Costa Rica, It has developed & practical system for the establishment of
standardized demographic data, and a iut for the exchange of information on
population matters, thus being able to develop methodologies of particular
e&pplicability to the situationm of the comntries in the region,

This project initially took form by compiling population census samples
of the nineteen sixties, establishing vhat was called "Census Samples Uperation”
(OMUECE) . The data collectiom was subsequently extended, including fertility
surveys, abortion, migration to lMetropolitan areas amd other demographic
surveys.y Continuing with the OMUECE project, CELADE has incorporated to the
bank, population and housing censuses of the nineteen seventies for the
following cowntries of the region: Chile, Nicaragua, Panmma, Dominican
Republic and Trinidad and Tobago.

The data bank is at preSent working with the Pacilities of the
University of Chile computing centre which has an IRM 360/40G computer.

It also works with an IBM 2747 teyminal cosmnected to a 360/40H computer:

1/ See Bulletin number 5 of CELADE's Data Bank.
Y
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Microdata or macrodata files are used, operated by suh-cystem opr package
programme, for instauces

CENTS ("Census Tabulation System®) X

SPSS ("Statistical Package of the Socisl Sciences") -4 _

0SIRIS/40 ("Organized set of Integrated Routines for Imestigauon vith

Statastics") |
SYMAP ("Synagraphic Computer Mapping Program®) ¥
SIDES ("Services, Statistics System")

Among the outside banks, there is, for cxample, the Latin American Data
Bank Center for Latin Americen Studies, University of Florida, Gainsville,
Florida, specialized in statistics of election results, etc.

There are also several examples of data banks in the Latin American
countries, Among others, the Data Bank in the Instituto Brasileiro de
Infomatica.g/ whichis conceived as a statistical hasis with a logical system
. of referencés wvhich enables an operative association between two op moye data,
even if they belong to different flles., Its simple cell is the‘lmli_idpio.
slthough in some cases it may cansider smaller umits, The Bmk eomprises five
information aveas, which correspond to the structure of the Napional Flan of
Bagic Statistics: Demographie, Economic, Social, Cultwal and Administrativee
Political aress, The characterdstics of the software used by the Dats Bank
~ are: data independence, protection of information, tele-procemi.hg md dialogue=
Mliﬁu. The irdependence of data is a fundamental condition in a dynamic

Package programme developed by the U.S, Census Bureau.
Sub-systen developed by the University of Chicago,

Sub-system developed by the Institute for Social Research (I.s.n.) of the
University of Michigan,

Specific programse developed by the University of Illinois.
Sub-system,developad by CELADE,

See "0 Sistema Estatistico Brasileiro", de I, Xersteretzky, E.A.N. Borba,
A,C, Olinto” (presented &t the Conference on the Role of the Computer in
Economic and Social Research in Latin America, Cuernavaca, Mexico,
October 25.29, 1971.) _

RN R



data bank, because it allows modifications (imclusions, exclusions, time
pavigions) in the files, without any restriction on the programe of users.
The protection of information will be maintwined at different levels, within
the present legislation, as the bank will be accessible tc a great mumber of
ugers vith differeat objectives mnd fields of action, Finally, the facilities
of dialogus are a necessary chavacteristic in research aud wij.,]., allow

changes and adaptations to be made in the sconometric and simliti_oa models
employed, |

Other Latin American data banks ave operated in Avgentina,. Mexico, ete.
but at present there is mot a satisfactory list of the economic indicators
. and time gerfes available and $till legs about their characteristics: amnual,
quarterly or monthly data; i2 sessonally adjusted or subject to other kind
of correctionss sourcesy comments on realiability, accuracy, etc. .A detailed
description of the state and avallabdlity of the gstorage of information by
national organizations, as well as their astual use, information retrieval,
civeulution £flows, back-up, ets, would be extremely helpful for statistical
analysis and subject matter ressarch im the ECLA region.

Documentary information 18 a special case of information possessing
characteristic features and m‘u with respect to automatic data
processing, The Latin Americanm Centre of Economic and Social Documentation,
in FCLA (CLADES), was founded im 1977 with the objective of improving the
selection and distribution of documentary information on econcmic and social
aspecis of thé Latin American Pegion, with the use of the modern tecimiques
now available in the field of imformation storage and retrieval, In
cooperation with the ECLA libpéry it will collect, to the highest possible degree
of conpletensgs, relevant publications of intermational organ:lzaﬁons »
specialized agmcies, governments, research institutions, etc. As ECLA does
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not possess its own electromi: data processing Pacilities,suy EDP is done

at cne of the computer centyes in Smtiago,. A search module is wder
development, vhich will allow a selective dlesemination of information,

8o that the prospective users will be provided with lists of items relevant
to their own interest profilss, In the future it is plammed to use a commonly
accepted U.N, system for sutomatic documentation, co-operating with the
Inter-orgenizational Bosrd of Informstion Systems and Related Activities.

A rather specialized exsmple of application may be menticned: - the
Natural Resources and Emergy Prograume of ECLA has prepared a paper on
mathematical models applied to the knowledge mnd use of hydraulical resources
in Latin Americe with a view to computerized information reu‘ie‘vd.mdic
working on a second paper. for the identification of physical and socio-
economical characteristics of 600 river basins in the region. |

Meny other problems eommected with data banks for development, and
tha techmical aspects of standaydization and organization, spi%_‘:h_l dimensions
of daga, use of data banks 88 a basis for decision making, document handling,
cte.blve‘beenthesubjectdamﬂonynd\dn influence Pupther action

in this field.

3/ Data banks for developmemt, Proceding of the Intermational Expert Meeting,
Saint Maximin, May 24, 1971, ‘
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The important role of the compufier in the development and traneference
of technology has been duly emphasised. Mention is made in many of the
publications related to this matter. Y A definition of the main objectives
of scientific and technologic development 1s more relevant, there being a close
relationship between those and the politiecal, soeial and economie targeté.
Thers are already some United Natdams documents Lssued on these problems %,
which single out a number of critiesl aress as priorities for research:
A) High-yielding varieties of staple foods; B) Edible Protein; C) Fish;
D) Pest and vector control; E) Mcal hardwocds and {ibres; F) Ground water;
G) Desalination; H) Arid land; I) Baturel disasterwarning system;
J) Indigenocus building and sonstruction matarisl: ) Industrial |
research and designs, among these: 1. Metallurgical processing; 2.Industrial
chemical; 3. Processing of natural fibres; 4. Plant and equipment design;
5. Small-scale and cottage industrdes; 6. Industiial Research and Development;
7. Appropriate technology. L) Schistosomiasis; M) Buman fertility. Alao-, _
priority areas. for the application of existing knowledge: a) storage amd
presentation of agricultural produets; b) control of livestock diseases; ¢) human
disease control (trypanosamiasis, smallpox, lcprcsj; cholera); d) Housing -
construction methods; e) Glass and ceramics; f) Improvements and strengthening
of science-teaching in secondary sshools; g) Industrial extension; h) Natural

resources.

Fach ones of the areas listed above require a solid statistical substrate, as

it is not possible to do bona-fide scientific research without a previous

patient work of data collection amd classification, as a basis for subsequent
analyses, estimations and inferim(l. This means, when done on a high scale of
empirical and theoretical instrumentation, the existence of a computerized system
which makes it possible to consider problems within a complex of relevant
circumstances and interrelations,and to view each inpending decision in the sphere of

— e

1/ See e.g. reference to Ruggler's lecture in footnote to page 27

2/ See "World Plan of Action for the Application of Science and Technology
to Development" (U.N. E/4962/Rev.1. ST/ECA/146, N.Y.1971) and "The Great
Experiment-Science and Methodology in the 2UNDD"(by R. Robin Clarke,U.N.
Centre of Economie and Social Information, 1971)
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the prevailing foross and geneval outlock. The prosent tdmes, 1560-1980

besn callelthe Critical Decade ¥ ?1 a unifled approach is unavaddable for
development analysis and planning = . In & more restricted sense mention

should be made of the discussions whish are being held in ECIA on the integrated
system of demographic manpower and soclal statistics.

It is expected that in nearly future the banks will be adapted to the
recommendations of the Inter-Organisation Board of the United Nations which has
been investigating the various information storage and retrieval requirements
of the United Nations System.

There is presently a serious inadequacy in the use of electronic data
processing, and more generally in the use of the computers as an aid for
research and development in most of the Latin American countries. As with
other technicel factors, this is both an effect and a partial cause of backwardnese.
It certainly prevents a satisfactory knowledge of reality in its econcmic,
soclal, political and cultural aspects, and hinders the timely presentation of
the information eollected for purpeses of political decision and scientifie
analyasis. -

It is, therefore, important to establish and implement plans for the
training of persomnel in electronie data processing, at different levels, by
means of the following types of courses: ‘

a) Informative courses for directors, managers of government agencies,

planners, and exscutive users; to improve thelr knowledge of the )
possibilities opened to them by the computer as an instrument, and help
. them in the formilation of their demands; |
b) Training courses for personusl who will act as a bridge between users
(planners, etc.) and experts in the use of computers; :

¢) Training courses for experts in computing techniques. In this connexion

it would be useful to make a regional survey of the present state of
- edueation and training of operators, proéramra, gystem analysts and
prospective users, ss well as of the installed capacity of computers.

J,/ R.Clarke, op.cit.
2/ See documents by UNRISD, and the Social Affairs Division, ECLA

3/ A Working Group on a System of Demographic and Social Statistics has
beenplmwdbymutomotin&ntiagomt%cambar
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In the next Section the possible orgamisation of courses in National
Computer Centres and/or Universities is considered.

Another tople of great importante in the use of computer facilities is
programmed teaching. There are féw places ia Latin America where programmed
teaching is used. The fields of &pplication are various: econamics, political
science, statistics, biology, ete. But the work on these lines seem to be
rather restricted and there is need of a deeper knowledge of the results and
-experience in this area.y The project for a regl.énal computer centre to be
located in ECLA, mentioned in another seotion, should certainly envisage:
the systematiszation of training ami the consideration of the regional prospects
for the extension of computer edusatiomal facilities at primary, secondary
and university levels as a factor in scientific and technological development.
A closer relationship with the training centres recently established in Budapest
(International Computer Educatiom Centre) and in Bratislava (Computing Research
Centre) should of course be established.

In the introduction a few definitions were given of the terms to be
employed in the following pages. Nothing was said, however, of the concept
of development itself. There &8 an extensive literature on this theme, ‘
in which the difference bstween development and growth is often emphasised.

1/ The only place known to ECLA where programmed training through the use of
computers is presently developed, is the Medicine Faculty,University of
Buenos Aires,Argentina. On several areas the Course Writer 3, IBM,is used
with a terminal connected to a computer 360-40.

2/ See among others:

Blaisdell,W.M.(1970) ,"Defindng National Development- A Proposal"(Interw

national Dmlw Rev. ,ll.2.p.l.0)

Bruton, H.J. (1963), Prineiples of De s _(Prentice Hall,N.J.

A, . | COYVELODEIS N DOLACY .y b el ] nerd 3
(United Rations publication, Sales N® E, 70.II1.G-3
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cont. of footnotes page 26

2/

EOGfﬁ,,P E (1966), S0 -t . Prihiama o
Economics, Vol. op. 243)

Ferroux,P. (1961), "Egonomle du IX° sigcle” (Presses Universitaires de France)

Ruggles, R. (1972), "Relstion of Methedology to the Technology of Economic
Research" (Joint meeting ASA and Biometric Society, Montreal,Canada)

Seers, D. (1969), "Tl)n Meaning of Development" (International Dev. Rev., Vol.
« Mopi®

Sweeney, P.M. and Feinstein, C.H, eds. (1971),
Economic Growth (Cambridge University Pross)

Wolfe, M. (1972), "Development: | s, conceptions, criteria, agents,
choicea" {*Unified | h", Notes for internal d:lacusai.on,

relating mainly to ehapter 2)

UNESCO (1968), "Toward a System of Quantitative Indicators of Components
" of Human Resources Development" (COM/WS).

UNITED NATIONS (1970), "Towards Accelerated Development. Proposals for the
Second UNDD", Report of the CDP, N.Y.
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Without entering too far into this speeialised and diffieult field, it

is safe to say that the idea of development is related to profound and beneficial
changes of structure and behaviours. When speaking about the Second United
Nations Development Decade, mention must be made of the International

Strategy, the targets of effort and performance to be set, and the evaluation

of the progress in agheiving these targets at the regional level.

In any case, there is a high degree of interaction and feedback between
the most acecepted concepts of ower-all social and economic development
and the development of computer fechnology. Again a word of caution is in
order. since the advantages and disadvantages of technological development,
and within this ample realm, of gomputer technology itself, are inextricably
intertwined.

Computer technology, involwes two aspects - one referring to the
technology of the machine as sush, and the other dealing with the technique
developed to make use of the maghine. Both aspects are, ar should be, closely
connected, although in practice &t is not unusual to find cases in which both
appear divorced irom one another.

Analysing this situation im the countries of the region, two extreme
situations can be observed, as follows: ‘

1. Countries with scarce egoncmic resources which are unable to buy
modern computers and are therefore foreced to purchase second-genseration
equipment.. Although such equipment has a lower direct cost, the indirect
costs are very much higher. ‘

Undoubtedly, a computer, a8 any other machine, is manufactured in such
2 way that it has a 1imited useful life, after which flaws start to appear
with increasing frequency, making it necessary to replace parts that are not
always easy to find, especially Af production of the equipment has been
discontinued. Obviously, this means that the machine will be out of action
for long stretches at a time, with dire consequences. Owing to this problem,
the manufacturing compenies find themselves obliged to charge large amounts
for technical maintenance, usually much higher than thoeecharged in the case
of more modern equipment. Bearimg in mind the superior efficiency of third-
generation computers, the obviou’j conclueion is that second-generation computers
are more expensive.



As a direct consegquence of $he problem mentioned above, the computer
very often doss not simplify operations and even turms out to be a liability.
To find solutions to this amd other problems, there is a need to start
up national camputer centres or institutes, in order to concentrate resources
now scatiered among a number of govermmental offices, increase capacity
and efficiency, and provide more rationalized services to.the public sector.
In general outline ,. these institutes would have the following basic functions:

- Lending ompuﬁer ‘services to governmental offices, taking full
advantage of the installations by means of the use of suitable techmiques .

- . Lending systems analysis and programming services to all gmrme!fb
sectors.

- Training government offigials in the field of data processing.

.= Increasing knowledge regarding data procsssing through the promotion
of mational and international courses and seminars, in order to
exchange experiences and information on the utilisation of new
techniques.

- Planning of existing reﬂremtaand their projection into the
future in the field of data processing.

Institutions with thess chamacteristics already exist in Chile and Brazil and
steps are being taken to organise similar institutions in Ecuador and Peru.

2. The other extreme can be observed in countries which are able to purchase
modern equipment. But it is not enough to have a powerful and efficient
installation,for without the propér staff to make good use of it, as in the
case explained above, the machine can become a hindrance instead of a useful
tool. . B

The universities have an extrensly important role to play in this regard,
especially in countries now making a great effort to enter into the developing
stage. They should have first option on ths purchase of new equipment for,
as they are not subject to pressures or responsibilities other than teaching
and research, they can devote themselves to the study of new methods and their



-30 .

subsequent dissemination. The umiversities would then have the responsibility
of producing short-term technielsns to satisfy the immediate needs of the
market, as well as medium- and long-term experts. |

There will doubtless be a pariod during which the installed equipment-ia
not used to the full, owing to the inexpsriemce of the new prolessionals, but
the idea is to minimise this period, as it would be impossible to eliminate
it altogether. It is possible that complessating the work of the univeraities
with that of the national computing cemtres or institutes will be a-good
solution for the first stage of developing countries and for the rationalisation
and usage of modern computers.

Circumseribing the problem to the desirability of usingcomputing -
technology for development in the least developed countries, the following
can be considered as spesial advamtages of its application and function: °

(1) The indirect but all-important influence of the quality of the input

(remember the dictum: "garbage in-garbage out") and of the
systematisation of the differsnt activities and stages related with
information; '

(i1) Simulation of alternative paths, to substitute for experience and/or
analybical instrumentation, amd for real axpuiueatation in yivo:

(4i1) In many occasibns, possible substitution by the sheer foree of a
powerful instrument of insufficiently sophisticated scientific
technigues and high-lsvel a.ppl:lu_d mathematics;

(iv) Balaneing the traditiomal trend 1n favour of humanistic and encyclopedic
studies in favour of seclentific and techmnical careers;

(v) Contributing to bridging the gap between the northern and southern
parte of the continent by properly planned means;

(vi) Making good use of the possibilities for effective integration
stemming from a common linguistic and cultural background.

Now, a few words on dysfunction in the use of computers, summariiing
and adding new points to those alpeady menticned in this Section.



Perhaps the most significant aspect of modern technology lies in its
constant evolution. In any 148t of future technological achievements we
are sure to find encrmous advamees in electronies, computer and data-
processing technology. Improwements in the near future are sure to be so
great as to make forecasting impossible. It can be assumed that the velocity
and orientation of technologieal evolution will continue to be directed
exclusively from outside the latin American region. This is the pattern of
pest trends and, in view of the increasing costs of industrial research
and the growing gap between developed and less-developed nations in terms of
technological training, it would be unrealistic to suppose that future
technological improvements will not conmtinue to emanate from the industrially
advanced nations. '

Given the high cost of computer equipment, its premature obsolescence,
and the need for constant re-training within the framework of a growing
training gap, the increased use of computer technology within the region can
plansibly give rise to some or 8ll of the following dependency links between
industrial nations and latin American countries. In summary:

1. Computer technology, im addition to being imported, is governed by
a system of patents and rights and includes such highly complex technical
assete that the implementation of computer technology leads to direct investment
and controiof firms by the imdustrisl nations in order to protect experted
technology. '

2. The purchase of equipment and spare parts in itself involwves a
considerable transfer ol funds from peripheral to industrial nations. Moreover,
given the willingness of less-developed areas to follow the methodology and
techniology of industrial areas, equipment is often bought without adequate
prior consideration of means amd ends or simply for the prestige of processing
the latest machines. In some gases, obsolete equipment is sold to the
periphery, and fe’placement parts soon became unavailable thus obliging the
prompt purchase of a whole new line of machines.

3. Each new line of computer equipment requires specizl training which
can be furnished only by the imdustrial centres, thereby leading to a new
exodus of funds at periodic imfervals and an accentuation of the deperdency
link between user and provider.

4. Bscause of the hiige indtisl outlay needed for establishing computer
operations, the compromise solution which is sometimes reached involves the
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tiss finamced and operated by the parent
ealTying out of joint projects in which
tatdons from developed countries in return
for a copy of the basic info on. The firet type of situation can give
rise to a clash of interests b ween the sponsoring firm and the users, while
the second situation can lead $@ more or less disguised furms of "cultural
colonialiem" since the sponsor s, besavse of its superior data-processing
facilities, inevitably in a betfer position to exploit the information in
a shorter period of time.
The foregoing comments,
themselves argue against the

the contrary. They simply se
aspscts characterising the ir
in leas dewelcped nations wi

and research at the admini

loan or rental of computer fi
firm or, in academic researsh, #
coste are coversd by research Im

aingly or in conjunction, do not in
mplementation of computer technology, quite

e to emphasise soms of the dysfunctional
inate adoption of advanced technology

d be offset by careful planning, training
b and sondemts levels.
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