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'I‘hzs paper explzuns why the m;croelectromcs and computer o
.- revolution has become ‘asubject of extraordinary importance for. - .
.. the developing countries, because of the rapidity. of technological .~ "
. change and the: resuitmg global impacts’ on: production and. " - |
' eonsumptlon Tt stresses thatacomputcr and informatics strciteg:,y_f_ s "
‘must’ be developed” in’ the natiomal context,’ rather  than -
' pzecemeai and offers a franmiework for policy analysis i relation:
' to’ fundamental: national: objectives. A basic dec1s1onmakmg.'-'-
‘madel : for “assessing - the * demand. for- computer: services.: is-
developed The paper identifies the principal technical, national,; -
and international issues arising from the information revolution, - < -
- discusses the various policy options available), and describes, how
" i a.practical ;. contputer - policy.. might. be formulated : an
L unplemented in a developing country. A case study of Sri Lanka - L
~ ispresented, involving the successful application of this approach - -
. tocomputer and informatics polzcy analysis and 1mplemen€atlen' -
. Finally; - the - ¢merging - consensus in - the " informatics anci; S
* ! international development community is outlined, to.setwpa .’ -
“new Infernational: Centré: for: Computers: and - Informatics:
- (ICCIY, based on the network priaciple, that will serve the urgent-'-
E needa. of the deveiopzng countrzes in thlS area;

| A.hsfr'aleé;_'

: '-'There a’ rcvolutlon now. under way, that wil
- fundamentdlly transform- human socnety in" the coming
- years.. Fortunately, thl‘i partlcular revolutio does

. Introduction -

1nteract10n thh the enwronment rep
S _;nutnentb energy, and mformat'




by about 8000 BC). Societies were able to: devote. me
“time to; reldtwely.; s pmstz_cated pursults as food gath
- became more efficient. The transition fr m_tbe agricul
- - to.the industrial phase (btartmg around the’ sevente
SRR _century) Was, relatwely more: rapid, ‘and mainly inv
.- the: control and use’ of . energy for- manufacturmg.
e Tho - most: recent . era: mvolvmg
S deveIOpmcnt of cIectromcs and other modern technolog
s beg,an in the 1950s; and has accelerated even more sha
It is based o increasing: mampulatlon and master
- mforma‘uon : :

'-'huntmg tools agﬁcu!thrai lmplements and mdustr
: mdchmcs that chxcﬁy augmented human musclc pow

3 y;.

- _._Lomputer hardware that Would have flllcd a room 30 ye

- ;-ago wouEd now flt mto a snhcon cth sma]ler than

X correspondmgly Rehabahty of operatzon hdS 1mproved
-_;1' factor _of i{} {}UO whﬂe mamlenance s much sm‘lple'

: oth hardware and software capablhﬁy are. ant1c1pated_1
~the Coming: decades: (Branscomb 1986, IEEE Spcctru'
1987); Paraiiel processmg -architectures . now: bein
_'developed promise specds - and capaubmes (for- certai
‘classesof- computatlonai problems) that were hitherto onl
- available. to’ supercomiputer: users: and at’considerabl

: _' excmng potcntzai dcvckopments for the future mciudeb th
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}ultrafdst hght computer capable of: tnlllons of operatlons‘; .
per. second,: 1mproved very large’ scale’ antegraled circuits -
B 'culmlnatmg in‘molecular™ swntches which: are a. bililon-'_ SR
~ times: smialler-than® comparable devices’ today, and new: - "
dlgatal and.optical fibre based integrated commumcatlonq- Lo
- services and systems (IEEE: Spectrum 1986). S
-.Meanwhile, - computers and. commumeatlons are. so"-
- closely: linked: that: telephone companies are offermg new'-.
- typesof computer services and computer firms ar¢ entering
the commiunications - arend: The advent of the: integrated
services: digital: network: (ISDN) CORCEPE’ ‘underlines: the’
. potentiak: of computers: ‘and informatics. (Kitahara’ 1983"'
-NTT 1985, Pitke 1987)::ISDN combines audio, data; text” - "
andvideo transmlsmon facilities in'a emgie service; ‘that is
‘both faster. and: cheaper than eomparab]e services today SV
Atthe'sametime; satellite links and: international networks:
are’ becoming miore. commonplaceé. and. chéaper, and . the' -
developmg countries cannot afford tolose the opportinity:
0 gammg access to knowledge and services outside- their
orde; _:(Quartermam -and: Hoskins~1986; Bal%on et al
5 "The erltleal 1mportance “of: t_h

same pace’ as. hardware New aigorllhms and languages are_{
‘being: developed for: paraliel processors.. Expert.systems:
which seek to mimic some of the basic judgemental skills of
humar:- experts:.in - various-: spec;ahzed dlselphnes ‘are
already avaliabie ‘and are. steadﬂy amprovmg capdblhty‘“
- Finally, . there - is.: considerable’. interest “in: both: " thi
B theoretlcal and practncal potentxal of artlﬁezal mtelhgenee.'

_-.'generanon _- 'orﬁputer
;.GCIICI‘&HDH (,ompuier Technology, J apan




" McCorduck 1983 ICOT 1984, IEEE Institute 1987)
P+ While the deveﬁoped countries are already deeply involves
-+ in: the - microelectronics “and - computer revolution, - thi

- developing countries are also on the brink: Whether the

- like it or not, third world societies and economies will by
e compelled_to live with:these new technological advances

~ and:- all ” their widespread - implications. Either  t

devekopmg countries’ adapt and 'use the knowledge t

.- enhance their drive for secio-economic development;
¢ they falt back even further—this is the harsh rule of survwa
<. in an increasingly competitive world marketplace: -

" Although the technological advances are breathtdkm

R Ou'r' feet must remairi firmly anchored on the ground. Thus

i policy analysts and planners generally agree with the nee
.+ to rationally-and efficiently allocate the. scarce financiz
o and: manpower resources available - to - the - developin

7 cointries, s6 that these new technologics can be harnesse

' to maximize ' socio-economic development: (Munamngh

+-1983): Thedramatic- declines in' solid state device cosi
- offer'a’ golden' opportunity for third world' countries®t

- s - close the gap between: the rich and poor natmns throug
LA the wise and effective use of computers:

. At the same ‘time,  we should - a]so guard agam

' exaggeratcd claims’ and expectations—actions must matc

- the rhetoric. Unless the: benefits of computer technolog

-+ are brought to: the people (especially. the. rural masses
Ct 0 seepticism and: disillusionment: might hamper: furthe
-7 progress in this direction; as the scientific and technocrat
. leadership rapidly loses its credibility. Computers need n
s be conﬁned to- the. ehtewthey shonld bc access;ble t

i Why developing - -~
- countries should be .~ - -
- concerned about .
- computers and

information techﬁulogy

| {Munasinghe et al. 1§85):_

Inﬁsr"m'atioﬂ té(,hriolcigy is 'chanﬁgiﬁg the \i?{jrld within whic
deve]opmg countries: struggle for: economic survival an
growth.-This - change is a: matter' of great sig:mfw'mc

- because computers can profoundly affect the central so

- and: economic: functions” of . an- micrdcpendent ‘worl
economy. There are:also: ‘elements of truth: in both. th

- glowing prophiecies of computer benefits to mankind, an

dire’ forebodings ‘of: the turbulent effects of mformat
B ';':'.tcchnology on markets; work, and lifestyles. = '

Therc is Httle doubt that' this. _technology: wnll chdnge

S every.  counitry's - development opportumtkes Ho
" developing countries manage the computer driven process
-+ of change'will influence whether their development goals
- will: be- achieved. Thestructuring. of that process will

2 deterimine who will benefit, and in what ways, from the

o teChﬁOIOgY?I"Thérefofe".':Thcse‘- change :processes- require.
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'A. Rapid technological -
advances and growth of
computer use'-* :

* - importance. of computer applzcatlons (as measured

" employment: it the: mdustry) that require developi
.. country governmcnts to give immediate attention
- formulation: and: 1mplemcntatzon of national computc
* policies. The- formulation: of a national computer

-8y stematic. - consideration. - the . formulatio
B 1mplcmentatxon of natzonai computer and infor!
pohcv S el R

More important than the absolute size of computer
- applications.: Computer: technology is not at the my

. Butit may well be the fastest changing component of
- economies. - The technology is improving and co
- falling with great rapidity, the range of application:

~ broad; and the impact of the technology on the relatio

o s1gmf1cant in many industries (Munasin ghe 1986). 1
. breadth: of potential impact and the rate of pro grcss Of
: technology (and.. therefore its ~potential- near

D Lurrently is of secondary or even tertiary 1mp0rtance T

- soon: be - highly - significant  and therefore - requir

.- monitoring; preparation, and very probab!y substantla
. investment (especially in human capital). :

- for policy. level consideration of information technology

~ that is;"the need: for: formal. recognition. that: compite
.. technology is part of the common heritage of mankind; n
~ . the-exclusive province of more developed countri
iong as: the- technology is foreign and elitist;. it. wil b

- --another mechanism for manipulation and wndenmg the 2
- between rich and poor., Once the technology is und

- beécomes - domesticated, familiar, non-threaten

2 therefore: capable of bemg harnessed to meet
-+ peeds:. Furthermore,  innovative - applications:

B problems in hltherto neglectcd areas, such_

- pursued; rather than relying solely on the urbar

investment is the rate of change in the technology a

the most important problem facing any particular counts

between :labor' and - non-labor costs of producti

economic, 1mpact) -rather than the. current. econo

aggregate statistics of installed computer investmen

informatics policy should recognize that a subject. whi

There is also a more basic and equally tmportant reason

by some and used by many in the developing coun

mdustnal_f-f o

- uses of micro-computers that are already well kilown' from . -
L the cxpenencc of the developed countnes, (Canroll 1985




I)eer and Launa 1985 Ga]ws 1987 Harsh and Weber
11985): -Ensurin .natlon S fullest participation: in “the
avallable 0pp0rtumtles requires_ a widespread base of

- human ' resources - on - which - the: technoiogy and its

- applicatxon can be built (Resnick: 1985).

U Rew,if anyy developmg countrles can explo;t
- _mformauon technology. opportunities without a number of
- complex and- difficult: decisions. Such. decisions:are- not
" necessarily: easy’ to: arrive at-in_ countries- beset with: a

- multitude; of urgent’ economic. and. other probiems and
- constraints. Understandmg how the technology is affechng
o the mtematlonaj economy is: difficult for specmhsts in the

- field: Even: ‘gaining-an’ appreciation - for what is going - on
within oné’s own country, presents serigus problems. For

e -:'example itis difficult to think abouta. ‘computer sector’ of
w4 developing: country - .economy.-in- the - same way: one
L f::enwsxons an’ agrlculturai or mdustrlal sector, -Social and

- economic: . data . are not.. organlzed 1o facmtate the

" observation of develo;:)ments in the computer scetor and
their effects on society.: '
.. “ Not only is the séctor dlfflcukt to 1solate and dESLI‘le but

R 1ts ‘development can be, prob[ematlc The. computer and

mformatlon mdustry or- sector. is. fully as- complex and

- intricate. in; reqmrementq ‘and: applleatlon (e.g., trained

- manpower and differentiation of products and Scrvmc%) as
. othersectors now economlcalky far more important in most
. developing countries, suchas mdustry or agriculture. Thus
- the sheer number of thmgs needed to be done to lay a base

‘substantial. ' L
* Developing countries. need to commlt a crltlcal mass o

-human‘and. cap;tal resources to eomputer and informatics
" development: in the near. future,. in order to. exploit the

.~ benefits of the. technology That crltu:al mass may have to

o | - be spemally deveioped by deliberate policy intervention as’
"+ a pre-condition of computer sector development, because.f

- normal’ growth: driven by the. existing level of- ‘Conomic:
: achwty and esources m the mtormatlcs sector 15 llkely to: :

__;.'.The need:for laylng an: mdustrial and human resource _i
: base: for' future .computer. and - information technology :
development (rather than: addresemg an' existing- large:
.. scale; computer sector base) has'a sngmfleant effect on:the:
%ubstance and- process of: natlonal pollcy formulatlon'
; Lacklng the 1mmed1acy if notthe Jmportance of concernsin-
- critical - sectors  such--as -.agriculture industry. or ‘trade;
_ ._fcomputer and . informatics: policy. tends to- be. dominated
{._and comtramed by p01101es m theee other sector% I’ hu




B Bas:c moo‘e! of
" demand for computer
and mformat:cs serwces

" Computerand n

" the:handicap of coping with given' -policy. constrain
* more mature: areas. But the balancing of policy i
" should be done in a way which accords: due.respect
"~ needs and future significance of computer and informa
poIacy concerns relatrve to these other sectors.

; In order to sta_rt the process of computer and inform

.- of computer development in.a given country, dn
_' " decide on: a feasible. and- desirable. future scenarit
- evolutionary: path’ for: computerlzatlon - Therefo

: present below; a. simple- aggrepale ‘model that: mlght

- useful- 10 pohcymakers

o 1ndlcators and parameters concernmg computer re

. activities in a country.:’ g

~demand’ for'computer services.in any given country
- details of thls model see Munasmghe 1983) Thus We I
wrlte. g

- where 1n 'my gwen tlmc perlod t

the data weaknesses in many devel()pmg countrres
._-:1t would ultlmately be: used The model could. be-

'ormat:cs Issues, and Pohcy for Third World_ De elo

computer polzcy is IOW. an area wh1c11 must start-off

pohcy formulation, national planners and decns1onma_
" need to make a preliminary assessment of the presen

O determme a set-of:

'Z.-Startlng from . the weli estabhshed m1croecon0m
foundations of consumer theory and producer theory
possible to bmld up an aggregate economy-wide function
relationship that seeks to explam the factors. underlymg

C= C(Pt,vt,zt)

the demand for computer servnces
umt prlce of computer servzces

populatton -and’indices of rehablhty, computm
spced eomponent size, etc

other mdusmahzed natlons mlght be selected ba
data avarlablhty, e.g. Korea Tarwan Smgapore

rmalrzedf_"_'_ urves that would assess the marke
computer servxces as a funct1on of mcome level wi



- Demand for_ COmMpULer. services. per _Ca_p_ita_'

. supply and technology dependent factors hke cos
- reliability; speed: and size acting as. parameters.. Thes

normalized curves would give third world policymakers

feel for the size of computer markets in their countries, an
the potential for computer apphcatlonmevcn on an ord
of magmtude ba51s :

S Income per Cdpltd. o
F:g kX Demand for computer servaees and |ncome .

. As an illustrative example, consider Flgure 1. Usmg an

- appropnate set of variables (as discussed below), equation

(1) mught be estimated to yield a demand-income curve

- such as AB. This line represents the relationship between
- . thé demand for computer services (or compuier use) and
.. incomie - per capita (e.g., per capita GDP) in a given

year—for a fixed technology and costs. Over the years, as

o7 costs fall and information technology improves, the curve

- might be éspected. to-shift 'to the left and upwards; thus

" yielding other curvés such'as CD, parametrized by year

© - Another variable like the cost of computer services may

- also be used as the shift parameter (mstead of time}, but -

- the shrftmg of the normalized demand-income curves over -

" the' years' is ‘intuitively easier to: comprehend, and the

- effects of technological charige are aire‘idy accounted for :
S by considering movement through time.

In Figure 1; one of the:broken lines mlght represem the-

_ : evolutlonary path over time of a given country like the US
. The essential point hete is that a low income country like
* Sri Lanka; starting its computer development efforts later -
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' in time; could achieve compardblc progress much faster-- -

: bccause the demand -income curves ha‘ve %hkfted upwards -
hE over the years: S s
- Decisionmakers in'a pamcuiar Country mlght fmd the .~
‘demand-income cutve for the current year a useful datum, -

- to assess the existing level of computer use in their nation. -

" Furthermore; a forecast curve (e.g.; 1990} could be used as:

a . target, bdsed o’ a’ pm}cctcd future income level:

- Naturally, there’ average, parametric' curves would be
helpful mainly to provide a normative guide: At the same
time; such a' preliminary: assessment  could be' a vital
pre-requisite’ to effective pohcymakmg, provided that it
was supplemented by more detailed planning and policy
formulation in the computer sector and applications areas.” -
For example, one important follow-up would be to -

© estimate the trained: manpower needs, computer imports.
or - financial - requirements,  to - support - computer.

. applications in the future, and thereby avoid scarcities in .

- the informatics: sector acting as a constraint to socio-

* economic dcvcmpment and growth in other sectors.

- We conclude this section by discussing the variables in-
-".'-'cquatlon (1), and’ problems of measurement. First, the

* equation might be'specified in finear, log-linear, or double-

" log form;, dépending on'the goodncsg of estimated fit, and-

- the undarlymg ‘theoretical considerations. Secm}d all
prlce cost and income variables would appear in real term%ﬁ

' (e g., deflated by the implicit price deflator of GDP).

: ’lhe cost of computer services, C could be measuared in.

- terms of hardware or the stock of computers and associated -
cqtalpment mstalied Thus one possible specification

S mlght be,
Co= >“ dCy,
i=0

 where dC,t {1 - (t - 1)/L1 dC“ -f .f T

. 1 '-':.m. usn,ful hfe of cqunpmcnt purchased in year i

: dnd dC M (mvestment in computer equlpment in year 1) _-

(prlcc mdex of computer cqmpmcnt m year i)

E -_ If C is mea%ured in absolutc terms then Y would be also R
- an" aggregate quantity- like: GDP, while the population
© (POP)would also be included, on the right hand side, as an-
~ explanatory variable (i.e:, in é) [f € and Y were measured
Cin per ¢apita terms, then POP could be ehmmated Such a




Munasinghe™ il

S n normdh?atlon wouid help to reduee heteroskedastletty 1
L estirnatlon : :

The - unit - prrce of computer services, P mrght b

o .'fmea%ured by-some index such as the cost per byte of RAM-
- Or COst per arithmetic operation ot rental cost of eomputer- -

hardware requtred to carty. out a standard task.. :
- The level of economic. activity, Y would typlcally b

(JDP (or GNP) Alternatweiy, ‘the ‘shares’ of GDP (o

- GNP) from the primary (agriculture + mining), secondar
- (industry- + manutdeturmg) and tertiary (services) sector
. could be differentiated, since they use computer serweeb i
}._mcreasmg mten51ty, rcspeetwely R

The vector of other varsables Z could mclude sorne of-_-

| the followmg

Populdnon (POP);,; perhaps differenttated by urban Y

o yural;, hteratehllitcrate hlgher meome,’iower_'

._1ncorne
. Cost mdex of software services (Pg), F'OSSlblY based on.

= . wage. rates of | programmers and analysts.. :
Index . of eqmpment reliability (REL), based on the'

5_.'probab111ty of component f.arlure per opera‘uons or peri-_-
unittime, - o _
) C uting speed (SP) bnc;ed on t:me per'-
' et1c operatron or, per UO OpCl’dthD : '

Dummy vartable_ (D) £’ allow for supply constramts o
;__avallabiirt' 'of eomputer_equlpment -

" itis very likely that: variables P REL ‘SP . and V wﬂl be*

g .:h1ghiy correlated; in. which case some of them may haveto:
- be dropped; to avoid multleollmearlty Certaun varrables_i

o mrght have to appear in the Iagged form

_1! Datermmants of
- computer and

o mformatlcs pohcy

- -.Whtlc the : potentlally;_ ricial: role of eomputers and:
- information. technology in. the: development Process: was:’
- described earlier in general terms, it is necessary to explore..
Cmore speczflcaliy the needs of the third world in this area.”

" Given: the urgeney of: takmg steps to. promote eomputer*.

_ :jﬁ_applreatrons in developmg countries; and-the. scarcity: of:
" gconomiic’ resources; . it -is: useful. to 1dentrfy the' most'_

- impottant’. paramcters determmantq and - issues ~ that.

. decisionmakers in these nations should take into account.:

A fundamental and general objective.of governments is”
to improve. the welfare and quality of life of citizens. In this
A respeet eomputers and nformatron technology Ought to.-
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- be treated hke any other instrument of pohcy, to: ElCthVC

“‘national:- goals -Examples. of 'more specific- natlonal '
'_- SOCleeconomlc objectlvee to be ach1eved mciude T

Incredsmg economlc'effzc1ency3 growih producuvuy,; N
- and eriployment;: - : o
--Meeting basic needs and access to minimum. levelq of
essential services (especmlly of the poor) and ensurmg
-.a‘more equltab' income dtstnbation, el

't v, ~there are - many constramts dnd
fliculti s that hinder the- early devclopmem and effectwe
application : of . computer: and - informatics - policies’ in -
developing countries. Some of the i 1SSUES ihat pohcymakers
w1ll be cqlled'upon to address mclude L L

-1y Degrce of standardlzatlon ETERRE S R
Rapid dcveiopments in'the computer and mformatlcs fzeld
~have made- it virtuaily impossible to" adopt a systematic -
. approach - to standardization.” Magy: aspects, mcludmg
. hdardware; : software; - database: design, - and. telecom-. .-
" munications standards Vary. w1dely , often makmg it difficult
- forusers: to: benefit from* éach: other’s experiences; or:
‘ communicate effccttvely among themselves. This results
~-in redundaricy ©of * equipment;.. software - ‘and skilled -
- manpower, as well as mcreased costs of rewr:tmg programs
.'_--and retraining.
> Soimne de facto standards such as the MSADOS Operatmg
- syszem for pcrsonai computers have emerged as a result of -
- market power: by a dominant: supplier (IBM).. However;
- this process is often slow and not always dcpendable—wthus
- leaving usersito: essentially. fend for themselves in unsettled
conditions: Given the- poor: information available to:most -
‘ potential computer users in developmg countries, the lack ©
- of standards and: guldehne's 'could quzckiy lead to chaotic:-
resulis: On. the: other::har excessive - controls” and
mappropriatc standarfhzatlon by uninformed govemment
bureaucrats may stlfle 1n1t1at1ve and give rise to hlghcr

) ould bc use{ul for developmg countnes to examine -
: Should *some - or.” most standards” be "
deve]oped by 1nternatlonal agreements, and if so; in'which -
} arees would th1s be practlcally posmble‘? Would 1{ bc
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" possible to adopt flexible standards that facilitate software

transferability, - whi_!c'.-: stitl permitting technological

innovatlon? T I TN

L 2 Adequacy of service ‘md maintenance f&cnhtxes aceess.

to-- 5tandard softwarc _dl‘hd avallahlhw ot trdmcd
manpower:

o After hardwarc is purchased thc range of support services
- thatis ‘usually taken for granted in the developed countries
- isiinvariably - lacking - in: the: developing . - world,
e -._'.:Unavaﬁabﬂatv of -~ spare:: parts trained: maintenance
- --technicians;” and ' standard - system operating: and
: ’5-dpplscati0ns software “could become an: insuperable
- barrier.”” As reliance. on computer and informaticy

technology increases (especially in the domain of time-
sensitive: data’ processing); : these: shortcomings could
increase the vulnerability: of many. developing country

institutions.. - Therefore,  several questions need to be

answered, such. as: how the developing countries might

. cncourage . supphliers: - of - computer and informatics

technology to make better support systems available, and

- how these countnec; could leam from cach other S mlstakes
- and successes; '

~The avaﬂabmty of sklllf,d mdnpowcr is a serious problem

o that has several dimensions {Reiter 1986, Surjadi 1987). In
- most of the fess advanced:-countries thert, are shortages at
. all-levels, while in' the newly industrialising nations, the
& difficulties stem from imbalances, where there is often an
.- - gxcess of lower level staff like programmers, while those
-+ with graduate: degrees in computer science are in short
© . supply: (Munasinghe:- et al.. 1985).: Comprehensive
- computer education policies that cover the spectrum from
- schools - to: university, - and also address the computer
- literacy needs.of the general public are required. Unless
i - there is widespread appreciation and basic understanding
. - of computer: capabilities: and limitations, people are
- unlikely to:make-usé: of the technology as readily as they
.- should.. Countries like: Singapore have had the greatest
:. payoffs: by not only adopting a systematic approach’ to
... training;: but: also - drawing - on‘ the  support. of large
.. international: firms like IBM; ICL and NEC (Burstein
- .- 1984). Finally, individuals with computer skills are likely to
“ - be subject to the same brain drain phenomenon that has
- affected : trainéd  manpower in other sectors.” Adequate
- salaries,’ good. working. conditions, challenging tasks, anc
. other incentives are more likely to reduce or even reverse
- ¢ the brain drain, rather than attcmptmg to prevent travc

- abroad (Munasmghc 1986) : -
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30 Quallty of mfrastructurc serv;ccs anci operatlnd -
- conditions::
v Twokey 1tems of service mfraqtructure that could senousiy- o
- affect the:” deveIOpment of computer - applications are - |
- electric:' power -and " teléCcommunications. Poor power . -
o supply will-not only: limit the reliability of computers, but - .
" also increase’costs, either: due: to the adverse effects of. -
- uneven supply or the' burden' of having to purchase -
. additional electrical equlpment to prmect agamst voItége- .
g ﬂuctuahon&. and blackouts. "
- The quality of. ielephone servzccs wilk detcrmme the: o
: 1-&%:11;{}! for computer users: to berefit from high speed, =
o reliable: data transmission: facilities, both-locally and long -
. distance. .- While - developing = countries.- could gain. -
I _ugmﬁcantly from the use of computers in the ‘stand alone” -
- mode, the 'major: benefits - will ' not" be" realized until
o nétv'vorking ‘and- communications: are: widely available.
- Often; even the poorest nations have access to high quality -
-international telecommunications services. Ironically, the -
" weakest links in the communications chain are often the™
- local telephone networks, where the quahty of scr\nce 1s _
s poorest and signiticant congestlon occurs. - : "
... Finally; several related issues arise w1th regard to the a
R workmg_enwronmcnt that could adversely affect the
- performance of information technology devices, including
-.- control of temperature, dust, vibration, insect pests, andso
o The: key: questions - are. the extent to which the -
- developing countries.should invest in various aspects of . .
. service infrastructure; to improve operating conditions for .~
- computers;and. conversely, the- degree to which the -
. manufacturers of computer and informatics equipmunt o
.- should- design: their dewces to functlon normaliy in more.
f_'-d1ff1cuit envxronments e o DU

: :.4 Protectmn of mtellectuai pmperty, patents and_'.'
- copyrights; : . =
- The devclopment of mtcrocomputerq pmwde:; an example _
of a product that has been almost exclusively a private: . .
séctor’ venture;: responding to market forces.” Thus, the
spread - of ‘microcomputer technology will- continue to - -
dcpcnd largely - on: international market forces and the. .
usiness - climaté " within mdmduai countries.. While.
mchwcluai -governments.: may - enter - into’- special: -
arrangements with compiter- firms, it will be the senior
managers of the: firmis: that determine their w1ll1ngness to .
‘participate,: -and’ profﬁablhty will- be one¢ of the major
" factors: influencing: the" decision.. Will the entrepreneurial .
" nature'of .computer: firms make the . transfer of this:




B Nanonaf and
economyw.rde rssues

:-."--'._.-"_.technology dxfferent from other kmds of technoio
L -_._'_transfer? . :

~The:. mdespread and often unauthorlzcd copymg._

L so{tware as well as the cloning of hardware, have underc
“--.! the markets and; profits ‘of.those . who bore: the origis
R devclopment costs and first mdrketed these’ products _
..+ the:! same time," the growmg competmveness int

R _woridmde mncrocomputer market - is: already - sendl-
. computer: entrepreneurs ‘overseas . itt - search . of -
o opportunmes While: compeﬂhon that brmgs down

i prices: of: computer products “ultimately. . benefits:

flow: of: new pfoducts from, risk- takmg entreprencurs’

LI end on the returns. that they expect for their eff

(also, see the section below; omavailability of product&
ccess o markets) Developmg nations: might: need

‘examine their: options carefully; in the hght of the rap

‘evolving: legnslahon and: decisions. concermng mteﬂec
- property; patents.and’ copyrights;. m rndny count
(Dav1dson 1983 Bransoomb 1985) o SRR

S Broad.' natlonal pohey, | ownership and access
.- -technology: '

The . overall phlkosophy of the government tow

- computers and’ informatics could range from a: ma
o oriented compleleiy laissez-faire attitude, tod r1g1d hx
.- planned-. framework: with-- centralized : control, :

- dominated. by security and/or bureaucratic conszdcrat
Y ._(Munasmghe and: Blankstein. 1985) ‘Most nations: wc
.- fall- between: these: extremes Some. govemmem
e tempted to. place a moratorium on’ the acquisition’
SRS teehnology until they can study it more closely. Is thisw
" oreven practical?. Ownership of computers and acces
-+ both. hardware: and. software' are: also. related . po
;- concerns, ranging from-a: bottom-up, user-oriented
- promotional approach to one: re]ymg more o top

SR planmng and controls.-

.Many countries have foreign exohange shormge .

o _pohucs regulatmg what classes of goods can be impor
- Inthese cases, govemment regulanon already determ
- -who can import computer systems and who will haveae
. to them.. Will usage be restricted to government agen
- or state companies?: Evén within the government; pu

: ';,org,amzatlonq ‘might seek . to' continue - maintai

- centralized control over data processmg, unless comp
- téchnology’. - itself  -favours: . decentralization: - If-
- govemment restncts -dccess-to computers w1ll par
. .markets emerge selhng hardware and software at mfl
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'_ For cxample a UK or US programmer who commands d’. :

- monthly: salary of -about. US$2,500, is. at. a definite
disadvantage with respect to his or her counterpart who -
- commands: only. US§150, 450 and 800 in Srl Lanka '
= Phlhppmes and Malaysw respectwely -

T

| 3 Impacts oni growih produx,tlwty dl’ld employment ,
The dominant trend for at least two more decades will be .

- intensive sectors, driven by decreasmg costs and improved . .
performance. ' at - the. " device " level . based . on: (a)
- semiconductor,. magnenc bubble. and optical memones, =
- (b} processmg elemsnts based on. post-VLSI technology;- .
~(c): optical.. . fibre; - _
S telecommumcatlons lmks and (d). 1nput output devnces;'- :
.- (optical. character readers advanced. keyboards, voice
- input: devices, printers; optical displays). Further, system
Zland: apphcanon level - advances- (sofiware computer{ o
- architecture; networkmg, ~and . telecommunications.
o facilities such.as integrated services digital netwarksy, as ™
- well as higher computer: literacy and reduced social and. - -

the. mcreasmg ‘productivity- in:.information. technology. - |

“microwave: - - and. . satellite.

- cultural resistance to the use of information technology,

coowill aiso mcrease overa]l economlc productmty and_
- growth: -
These posxtwe 1mpacts on natlonal outpui (1 el the.j-

income effect) will create more jobs in the country. At the -

~ same time, the growth of the computer sector will also give: -

-~ rise to'some employment (a direct effect); but this effect. -
¢ will. be small unless- it-goes beyond the public sector to -
. private’ industry i and: manufacturing. Finally, computer .
- technology will have a price effect, as the reducing costs of -

computer services will tend to. dlspldce labour (espeually-_'; '

production - sector - workers) The . net'- impact . on. .

. employment will-depend:on the relatlve wmghts of 1he_ .

L three effects—income; direct, and price (Carnoy. 1985) -

"' The issue: of potemlai Eabour displacement - in. focat

the. short - run; - the ' introduction: of rmcrocomputer; .
echno]ogy is: llkely to-mcrease 30b opporzunltles as new. -
' ~of: information processmg activities . are’. made
On'~the - ‘other . hand; over the long term;
mputer technology, particularly robotics, may’-_'

i countnes in

Government pohcy should seek to mdmmlze the beneftts .'._ a

economies also has both long and short run 1mphcatlons In;

the world economy, as. the he]d of robotlcqf' :
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ci growth while avmdmg or mltlganng

: '.'the harsb.er effeet'of employment (Munasinghe 1986). For
' example ifi an economy with surplus unskilled labour, b

a shortage of: good managers,- the  emphasis-should’ be

. placed on improving managerial productmty by prowdmg

- them’ with' computes-based  tools -such as: management
--J'mformauon systems. This type, of policy targetting could
aetually mereasc emp]oyment at-the lower levels; to the

'-_theworkofi{]{) e s T
.~ While: it is not: eertam that all the economle 1mpacts of
o computenzatlon can-be foreseen: with: enough' clarity to
- allow.policy makers.to evaluate them, perhaps somethmg
~ might be leamed fromi:the ‘changing labour structures: o
~ - the 'more:: developed countries - as ' they: enter : the
.information age (Leonneff and Duchin 1986): A particular
'; country that-had no: intention, whatsoever of introducing
“yobots into its own labour: surpius economy, would still be
“well advised to: monitor world trends and developments in
“industrial: automatlon This would" serveat- least as:a
“defensive measure; to- help avoid investments in activities
“wheré: the: advantageous of: mchgeneous low cost labou

O E coxnputer and 1nf0rmatlon technology are v:ewed as
- cultural artifacts;- they:could cause ‘unforseen long term

_soczal and: culturai transformatlons as: for- example the

3__aut0m0b1le and television: have. already done’ (Textor

~1985): It is unclear whether information techniology would
“ strengthen or. dlsrupt cultuiral and social structures within
*. developing countries. .Also; since computers and softwaré
. are by and large demgned and manufactured in developed
- countries, could they reﬂect and reinforce socio- -cultura
S blases tha' re. allen to: developmg eountries, and is. it




E C'.':'_i In térnatronaf.- issues

:-control mtormatlon -vital : tothel

_ ) “data; and: whether.'-_'-'_ 3
3-'_devefop1ng countries:have the rlght or. the capability) to © =
_ 1nterests even. if . -
COI’pOIatIODS individuals-or: institutions: claim 2 simdar - -

":'-_mtcrest orialprior’ rlght to . the 1nf0rmat10n" These - -

* computers; including: mlcrocomputers ‘can manipulate,

- the flow of information across their borders,:

questions are made more immediate: by the ease with whxch': A

< store and. transmit information. It is possible, but by no{
. means - certain; -that"the: proliferation " of - computer- ..
'-;technoiogy will: reduce the ability of countrles to control-:

" Anothérrelated question is who will control thc flow of .
o data within a country,and across national borders? This =~

k seentlally bcyond the control of even the most powerful'._'_:'j

- issueis: closely. related to the problem’ of: access noted -
- earlier. Information: ‘technology makes the exchange of =~
- data very easy and cheap. Ini the US, microcomputer users <
+ formt extensive networks for the exchange of information’ -
~-and software; typically violating all manner of copyright - =
-~ laws. At the same time, this free flow of information has '
‘béen central to'the: development of new software and new. -
applications; greatly entiancing the benefits and usefulness - -~
of thie technology. Some researchers have warned that the -
‘rapidity of both' data’and’ financial transfers is mhercntlyﬂf o
:_'destabllzsmg, ‘as” multinational banks shift large sums in:
ockstep; leading’ to-‘major: -unpredictable. international: -
‘capital- movements; currency instability, and other strains
‘on’ the: world economy (Wachtel 1986). Such flows are .

_ _ devel()pmg countnes who constltute thei__
'._:matket and thc multmatlonals who control and sell the'__'-_
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S products worldwade The type of tcchnology macie :
.-, available’ to- dcvelopmg countries is also a major-area o

concern, determined by both the design of the technology
and- the ease with whichit can flow across national borders.
- The design question cenires on the target group of users.

o For example, currently available microcomputer hardware
-~ and - .software - have: been: designed primarily - for- US
- businesses.-and, individual - consumers.. The - flexibility

- required to serve these two groups has produced systems

- that are also useful in deveEopmg country applications, but.

- the latter has not been the primary consideration. Do

. current design- criteria- adeguately meet the needs of -

.- developing couniry applications (see the earlier section on
.- technical issues), and if not, how uniform are those nceds .
. across the third world and how shouid. they be met? -

. Control-. of : the flow. -of. technelogy. across - natlonal_"

o borders is the second aspect of the availability issue. Many -

countries:: already: control. the' importation of foreign-

technology ‘Technology: exporting: countries may - also.”
. . move to restrict the outflow of information technology, as -
. the: US, Government: is now: doing, on; the grounds of
protcctlng national security.: It is difficult to determine’

o whether, these controls are legitimate or effective, and the

- extent to-which -they: are:: harmfui to. the mtercsts of’
developmg countries.. -

Agreements Oon:: l;cencmg, Jomt Ventures patenzs'

copynghts dumplng of products, and protection of the
.- local: ‘computer: mdustry through: restrictions and tariffs-.
-+ constitute a few of the related problems to be addressed
. .For: examplc _do’ international " copyright and- patent.
... agreements;: 0T the ‘absence ‘ thereof, - encourage o1
- discourage. : computer manufactuferb and- software.
- .. developers from distributing and supportmg their products:
- - in developing countries? Software publishers in particular’
N nght beleery of cuculatmg their product inaregionwhere:
... unauthorized "copies. might- be. made “and. distributed,
- without hope’ of legal: retaliation. Stronger. agreements
-+ might encourage not. only: the distribution of equipment’
- andsoftwarein LDCs, but also the development of systems -
- .- and programs. targcted more preusely to the necds of these
countrxes SR : . o

3 Potemlal for greatcr southwnorth dependency

LA fonger term. issue concerns the establishment of new
" forms: . of - south-north . dependency caused: by the
o jntroduction of, and over-reliance: on, computers. The

- developing countries’ attitudes towards self-reliance and:

L .:_'self—respect vcrsus iearmng from abroad are hkely to vary, '
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_f and will have to be clarified on a case by case basis. In the_'.' _
- absence of alocal computer industry, it is not clear whether. -~
- the introduction of computer. technology will increase or -
.- decrease south-north dependency, i.¢: the reliance of third

. resources of the: dcveIOped world. For example, the use of -
- compuaters; within:a. developing country. might suggest -

. dependence on software and peripherals manutacmred in

.- developed: - nations;: but . conversely, the use of this

-+ technology ini the third world could decrease the reliance of - -
the latter ori the. mdustrlahzed natlons tor mformatlon 'mdf :

_ clata processmg serv1ces AT

- 4 Role of thc and donors : : ' L
The role of aid donors and the way in whlch thcy could be -
+ most useful to the developmg countries in the informatics
- area during the coming decades is still unclear. At present, -

. much of the importation of microcomputer systems is done

~ agencies are also trying to develop internal polficies dealing”

. with - the”: acquisition- of - computer. systems: Do these.
agencies: have a useful and legitimate role beyond fundmg]
the acquisition.of hardware and software?; : =

.- Donor. agencies . Lcurrently treat: computers and

e inforraation, technology as.a tool that supports projects in'

.. other traditional aid receiving sectors such as agriculture; -

.. energy, health and transport. It would be animportant step

- forward if they were able to recognize informatics as a new. -

- - and important sector in itself, and therefore 5ubJect it to'

S mtegrdted rather Lhan pneccmcal or ad hoc andlyms

EV Sri i.,anka A case After hcwmg dlscusscd the main p()hcy issues in broa.d'_"
studv of cnmputer po!scy terms, it is helpful to. illustrate how some of these general -
{ﬁeveiopmant-“ ... considerations might be applied in practice, by examining
o . the - %pccxf;cs of " computer - and:: informatics . policy "
ST development in one developlng country. In the case of Sri -
. Lanka, the information revolution was viewed more with -
- optimism and hope rather. than dismay Since the early. "
- 19805, the President.of Sri Lanka had pointed out in clear.
and convmcmg,-. terms Ehat_scncncc and tcchnology must;_ '

cnhghtened ‘policigs’ wonld permlt Sri Lanka to taku’--'
. maximum advantage of modern technology. . S
ln 1982 Preeldent J dyew‘irdene bel: up the Computcr:'_ ‘

- world: countries - on . the - physical - and . informational . . = -

g _thh donor agency:.funding.. At the same: time; these - -




'--:'-Pehcy- Committee- .COMPOL) to prepare- 4 national
policy: framework’ (Munasinghe 1983).- Following the
‘recommendation: COMPOL, ' the' Computer: - ‘and
Information Techriology: Council (CIN TEC) was created
(inearly: 1984) by an:Act'of Parliament; as the apex body
‘to: formulate,” coordinate and. implement’ policy. in the
‘computer-and informiatics aréa: {Parliament of Sri Lanka
. 1984) In develo;)mg and éxecuting policy, CINTEC works

i close collaboratiori'with many institutions mcludmg the

-"-'.Mmsstnes ‘of nghe” ‘Fdueation,: Bducation,” Posts "and
] 1 ~and: “Industries”. dﬂd -Scientific

" Affairs, the Natoral Resources  Energy “and” Science

5 '-'Auth(}rlty, several demgndted Centres of Excellence; the
- Computer: Society of Sti Lanka,’ and.nt‘ner governmenta

and' non»govemmental bodigs.”
- CINTEC which functions dlrectiy undcr the Presmem
“has followed the COMPOL policy réconimendations; and:
suiccessfully provided-d: guiding framework: within: whlch '
. 8rivLanka public: and: private’ sectar institutions: in the:
3 _'computer field can deveﬁop and interact fruitfully, without
“unnecessary diplication; wastage of scarce resources; and
-policy: contlicts; The -emphasis: has- been: on’ promotion
ricouragement and coordination; rathcr than controls and -

“regulations- that can stifle initiative. For example; one of
‘the fitst successes: achieved, shortly after the creation: o

NTEC, was the reducﬂon of 1mport dutles on computer'-
: producis‘-, t6a nomjnal five per cent.: :

' anka had Eeqs than one hundred computerﬂ at the_-

: a dls«,appomtmgly poor performanu, even for a’small Tow

i_mcame country (1985 population about 16 mllilon -and :

f-_banks' and private: businesses
: anci the natnonal_-

..analyms and plannmg_ 1 the different parts of the pubhc"
seCtor_ _and by allowmg con_mderable nmtla’twe on the part:
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A Nanonaf‘ b;ecﬂves-
and co_mputer pohcy:-

Improve the quahty ofhfe of the people 0{ Sri Lankd RS
- iﬂczlu'di-ngitﬁe_;lob %at_l_sfa?tloni and.-‘W.Ofk.ingf ¢0ndm_0ns‘f-ﬁ'; L

: rlsmg from: the ever increasing pace ot'_.- L
-wide- sc:entlflc'-an'd' technolog:cal ddvanccs- SRR
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. shouldbe: fulky ut;hzed by permitting access to users during
. ‘as many hours.of the day as possible. However, it would be
- undesirable “and - impracticable for - the - Govemmeni to

. attemptito comp mers: of computer facilities to' share
“:. their " resources: Interchange of  information: amaong
s dszerent users should-be: promoted, regardmg avallable

omputer hardware and software resources.

i The: Government sh0u1'd:1mprove computer—related sklll'

and promote their application ' as widely as possible

. especially in thefollowing arcas: scientific analysis, highe
" - education; mdustry, business and financial management
-~ and’schools.” Particular - attention should * be ' paid: to

'-'-1dent1fymg and’ encouragmb the application of computer
i ‘the public sector.” Efforts should -be made to ensure

adequate financial incentives and job satisfaction, in orde
to attract and retain the services of computer pereonnel in

" 8ri Lanka. The establishment of norms and standards fo
T computer education’-and’ training should also have high
1 priority.” Compiiter” htelacy and appreciation” of the

' potentiat of com ters dmong the generai pubilc should b
- increased:” -

(d) Self-reliance and expo.rt oj computer Serwce.s
N _Eftortb should be made to make the country as s,elf—reﬁlant
~'as ‘possible’ in ‘computer skills,” to. establish’ a sound

mdlgenous 'eepablllty to evaluate and’ acquire foreign’
computer technoiogy when necessary, and also to export -

" computer services (both software dnd hqrdware espccmlly :
- fassembled products) K e _ .

(e) Computer~re3ated mfmsrmcture and fegaf enwmnment '.

The Government should give high priority to improving:

_ '-_.mfrastmcturai facilities. that. are essential for developing:
i~ computer; use:in Sri Lanka, including local and overseas’
__-..telecommumcatwm services and. electricity supply.. An:
- adequate legal environment should also be created which
'._reeogmzes the role of eomputers as weEl as thelr 1mp<set o

i f) Other areas re!ated to comp mers

Developments- in areas: related’ to. cornputers such as:

- satellite. communications; other telecommunications and
roboncs shouid be closely momtored and adapted for
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applnca‘uon in. Sn Lanka whenever appropnate by both -
“the Government_and other 1nterested groups SR

B. Computer S
devefopment scenano

~scarce :They_.lel-;enable the__. inteliectuai commumty to
- enhance their contribution to:national development: The -

11 encompass schools, unwersntaes, “industry- and.'- :
' commerce; and the general public; is already under way.

service centre for computerized international banking and- -
trade.- Sri Lanka’s assets include the attractive economic.
policies” of . the:: Government, .~ a.* stable’ climate - for
investment, . convenient - geograph;c Jlocation,’ h]ghiy. :
educated manpower base- and acceptability - among all: - .
countries = in - the " region.” During. this - period;. the-
development of more decentralized domestic mstltutlons_.'-.'
to meet the needs of administration, finance; production;
and exchange of goods and services will be pursued This -
would provide an additional impetus for entrepreneurial -

o'three years) Sri--Lanka: expectsi_':"_ :
productwe offielency of pnvate and _-

initiation of a major effort’in’ eomputer education which. .

‘It is hoped that the medium-term:(five to ten years).
mlght lead to the development of Sri:Lanka as an Asiar

activities more in: keeping with national character and:

~ temperament. By this time; the carefully nurtured centres - -
- of excellence would be making significant contributions.: .

" In-the lt)ng' run, towards the turn of the century, Sri .
Lanka is- anmmg for a’systematic transformation of the: -

economy. It is possible for the. eountry to move rapidly. -
. from: the  agricultural to the services-oriented stage of
- economic¢ development: while. dvmdmg some of the worst’ -

aspects of. the intermediate heavy-industry stage with its'

accompanying enwronmental pollution and urban slums.: '

e Concentration onindustries that are knowledge-intensive -
- and efficient in' the use of scarce resources wnll eontnbu%o. .
; to {he achlevemen{ of these. goals '

C. :Organization.of the .~ The means by whlch‘_'the cenano outllned above mlght be'-. S
computer sector and .~ - d.is'described nex E
policy implementation . ter -sector - is- shown in- Figure 2. The. policy
T T TR Eormulatlon"and 1mplementat10n has been guided and led:
- by CINTEC,’
-~ would not-have been. possible without the coordinated -
response: of many publxe dnd pI‘lV’ltc orgamzataons and- .
mdmduais R S .

t. The overall organization of the. -

hut the . degree: of success:achieved so:far .
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apphcanon in’ Sri Lanka whenever appropriatc by both:
the: Government.and other mterested groups '
B. Computer o
devefopment scenan

Cowille encompa«;«;
- commerce and: the gencral publi
It is-hoped that ' the medit
mlght lead to the developmient
service centre for computerized internati _ _
trade. Sri Lanka’s assets include’ the attractlvc cconomlc-'_ -
pohmes of - the:. Government, " a. stable climatc for .
investment; - convcment geographlc location;” hlghiy g
- educated manpowcr -base-.and- acceptability among all -
. countries - in’-the region. . During. this: period,  the '
deveiopment of more decentralized domestic institutions =
to meet the needs of administration, finance, production,
and exchange of goods* and services will be pursued This.
would provide an additionat impetus for entrepreneurial -
activities' more: in-keeping with- national character and: -
. temperament. By this time, the carefully nurtured centres -
- of excellence would be makmg significant contributions. . -
In: the: lo'n'g' run, towards the turn- of the century, Sri'_' '
Lanka is- aiming. for a systematic: transformation of the .
- economy: It is possible for the- country to move rapidly =
-...from" the  agricultural. to” the: services-oriented stage. of.
.-+ economic development while avoiding some of the worst
- aspects of the intermediate heavy-inidustry stage with its- .
"-.accompanymg envaronmcnta] pol]utlon and urban slums. .
__Concentration on¥ industries: that.are knowledge- intensive -
and efficient in the use of scarce: resourccs w111 contnbute'- -
to. the achlevement of th' se goal R TR Rt

C. jzat t : The means by whlch the'scenario outllncd abovc mt&ht bei.
computer sector and X ncvcd is dcscnbed o The overall organization of the -

policy implementation

-_INTL:C but: the degree of success-achieved. so far
‘would not: have: %)ccn ‘possible without the: coordmdted_- -
. - response: of- many pubhc and prwate organm&l;om md:

Ll }_mdwlduals S : :
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i and telecommuniccltlon )y .that Work closely w;th alk types of
-_potentiaE users t0 est_e_l_b_lish pl’_i()l’ltleb and pohclcs that Wll

- .mformatlon technology,_ hie
- and’ ‘conimittees,. SpOnSores
S CINT EC in’- sectorssu
o energy :engmecnn ;-he

: 'i - bu%messmen
Sers;’ to solve
"CINTEC has

: orgamzed and supported a ldrge nuin
1 natlonal and Eocal conferences and :

R CINTEC_ s supporting the’ growth- and: cvelopment of
several Centres’ of Excellenée, and- has also established™
" channels:of communication With the. Computer Soc1ety of
81 Lanka, computer vendors, and other private. special

ntersst: ‘groups: ‘and- compames ‘Siich’ non-governmental -
- bodies  are’ ‘playing-a: key:_role i d%mimg CINTLC'
'-'_espemally in areas. such as:

). Provldmg 3 regular forum for exchangmg 1dea9 and
- mformatlon dlssemlnation an Sl'l Lanka :

Epurque Zhe settmg up “ofa’ new
tre - for - Computers -and - anormatlcs_
'posmble was unanzmously approved '
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' (M'u'rliézis'iﬁg:he 198:5)-,:-_'R'é_cent dialogue in the international
- informatics - and - development community has further

-+ reinforced: the consensus-on. the need for such d. centre,
S based on the network’ prmmple (Dow 1987, Munasmghe'
U 1987, Wesley-Tanaskovic: - 1987). - World : tele-

e commumcat:om have also: recogmzed the important.-

. ‘role an’international centre could' play, in promoting

development’ through' the dpphcatzon oi mformauon'

- "-. technology (ITU 1984).

!CC!

A Rofe and funcnons of

Thcre are qeverak 1mp0rtant reasons why an Intemauondi

- Centre for Computers and Informatics (ICCI} could play a -
- crucial: role in: the: development process. First, there are-

iy aspects: of -informatics policy that are common to-

- most third world countries, and ICCI could mediate and

- catalyse fruitful exchanges of ideas and information among.
- thése nations, thereby minimizing duplication and costly

- mistakesof pol;cy Second; there are several initiatives and:

projects that individual developing countries may not be -

. able to undertake’ on: their own, which could be done’

L collectively through- ICCI: The Centre would not only

facilitate ~ south-south’ collaboration, but- also- could
. actually help to identify some of the issues and problems to

- be” examined: ICCI would provide a critical mass of-
andlysts ‘researchers and’ implementers, essential - for
. success in'a relatively uncharted and difficult area of study. -
 Finallyy” ICCIE could play - a vital role in acting as an
- intermediary between the south and north, and facilitating

* the mutoally’ beneflclal tr‘m';fer 0{ mferm atlon technology '-
- and kiiowledge:

“The proposed Centre s prlmary foaus would be prdctlcal'

' research pilot  studies and applications on the role of
~ computers and- information technology in. third: world -

development. Ona preliminary basis, iICCI might provide .
the framework and driving force for third worid computer:’
deveiopment and apph{,atlon efforts in lhe followmg broad '_

e prionty areas

;_";'Polzc,y analysaq formulatlon and 1mp1ementatxon-—«;
-':'comparatwe studies “among. countries,: country ‘level -
- studies in:selected developing nations, and detalled :
. studies of: dpphcatmns in specific sectors.. ' o
;' Education: and trammgw—a broad range of act1v1t1es_-
' focussed “on - skilled “manpower - -development and:

DA promotlon of computer literacy. Institution building
- “efforts would be made especially effective by directly

" involving developing country collaborators, in the field. -

3 Software developmentwboth for domesnc use dncﬁ'_
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. export: of. Ser\uce 'w1th parncuﬁar emphasis on ruralf
applications. - Som specific .sectors with promising
scope: for applications include: agrlculture education;
- energy,.’ healthy:. industry, nutrzt:on populatlon
. tranisport, and urban planning. -
4. Hardware: - and microolec_tromcs development-- -
. although. competltzon from the developed countries
- would be severe; joint ¢fforts based on the pooling of
. scarce skilled manpower and fman(:lal resources of the
: developmg countries could:be VEry' useful. Emphasis -
- would: be- in areas’ like use:
- computer. architecture; bas;c commiinications devices,’
and .. chip: de31gn, rathe :

manu[chure

f existing: componeats; -

“than: - advanced chlp . o

- 5. Dissemination of 1nf0rmat10n—~act asa clearmg hou‘.e S

. forall typcs of written and electronic data in this area,:
- produce its own pubhcations and reports, organize and. . -
participate: - in . meetings . (face-to-face  and
: teleconferencmg) One major ob]ectlve would be to,
.- facilitate-and encourage the work of reldtwclv 1s0]. ated
pn researehers in tho developmg counmes :

R Whlle there dre a number of other mternational and.'
reglonal organizations. in the Lomputer and informatics’
- .areay they do not-appear to adequately: cater to all the:
- needs of: the: deveiopmg countries. This is' because the -
- range: of issues: is:so: enormous, while constraints and -
political: problems - often prevent existing bodies from
... functioning:effectively. Therefore, there would be ample -
- room for-1CCI to: play a valuable role—complementing:
rather than duplacatmg the work of cx15t1ng mstltutzons

8 An orgamzanonaa‘ ICCI could begm to funct;on effectwely, as a smaﬂ core o

framework for !CC! group of experts located in a developing country, acting as
TR S R | coordmatmg point and.central node of a network linking:

.. many existingor new regional and natlonal centres in other -
L countrles The advantages of thns approach would mclude

'-'av01d1ng the hlgh startup' costs (both capltal and-'_-
‘récurrent), assoc:lated with a'major néw centre; .-
“avoiding - the - need " to' Taunch . yet: another large'
international - orgamzatlon given that there may be |
little. ‘enthusiasm: for ' this. concept at present m the
_'ntema,tnonak commumty, R
* 3. serving the critical'needs of the developmg counmes in
~-this’area, in"a way that requires only modest initial .
resources, and permits the centre 10 buuid up 1ts'.
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: programme and btam add:t:onal resources through;
-proven results; and. .
.-using information technology 1tself to pnoneer and_
‘prove the value of the network approach for application:
- of science and: technology in the third world. ICCI will:
" be.able: to benefit from the synergistic inputs provided
by mariy institutions and individuals, with relatively low.
“costand advanced: teiecommumcanons itself faexhtatmg_‘
s thls-‘ relanvely novel form o:f coliaboraﬂon

| Pursumg th;s lme -of-. thought the Eoilowmg broad
outimes suggcst themselves for the functlomng and-
orgamzattorl of {CCI' e e

N The Centre-..should be an. mdependem, mtematlona}
- (but:-not necessanly an . inter-governmental). body.
-Z-_;_-_Furthermore, it'is. vital to protect. the’ autonomy. of
:-1CCI,: by having an- international : charter’ and’ an
~- " independent: Board .of Govemors drawn from - the
" highest' levels: of " the - scientific - and® development-' h
0L communities, dnci those with pracﬂcal experience m thc
- decisionmaking process, in developing countries.-
"2 The: Centre- should respond mainly to: the needs of
. :developing countries, but ideas for study-could be
- suggested not only by thxrd world governments, but also
non:governmental agencies, universities, bilateral and
multilaterak aid o.rganizations " and_ other groups active
i the: :‘development. . area. . Mutually ~ beneficial
collaboratzon with: the s prwate sector’ may. also: be___
- pursued; prowded the. mterests of ali pames are weil
- specified and understood.. . -
S 3. Iccr mlght bcgm with: a relatwely smdll core staff
_ i-___'-_.focussmg ‘on ' project and program. - “development,
'-:‘.-__coordmat;on of network: rescarch’ and: apphcatlons
. providing infellectual - leadershlp ‘and - guidance;
;_.'.amculatnon ‘of- third.: . world . needs -~ information
-.'_'_-dlssemmatzon and’ moblh?mg resources (fundmg and "
- manpower).: While. some key activities would be the
. direct responsibility of ICCT, much of the work ought to -
i be defined and carried out. by associated organizations. -
“incthe ICCH network Pro;ects and’ studies- could. be
~infernational " - scope; " the. . national - and
governmentai 1evel rmvolve spec;flc mstltutlons and'_z

; Three typ s ot fundmg would be sought from a vanety-"
cof sourCes "
L seed: money- and longcr term core support for the-_'
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