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I. Introdnctlon
A. Science and Technology in Development
stience” and '*‘cechno‘lbg‘y offer the p‘o‘t‘énfial’ to
s'gn %Q h%iy ass1st the less developed countrlos of the
world to” atfaln thelr asplratlons of economlc and 3001al

Fiboe ot
advancement._ The 1mpllcatlon of thlS statement-—that the

Pox on y
1_;»;‘1"

pofentlal is’ yet to be’ reallzed--ls a fact that is regrettably
véﬁipbrted“by the evidence even after the efforts from'many
large bllateral and’ 1nternatlonal a881stance programs. The
reallty of the gap between the capabllltles of developed and
developlng countrles is noWhere more pronounced than in the
area of science and technology. o

| There ‘has been extensive and sueccéssful use of major
segments of science’ and technology 1n forelgn assistance concerned,
for example, wlth health and famlly planning, various aspects
of’agriculfﬁreg'and in the social sciences including education
and management §kills., The hard fact remains, however, that
there&have'not‘been‘comparable efforts to effectively transfer
from ‘the” more developed countries the oapabllltles in many
aspects of blologlcal sciences and in the englneerlng or
phy81cal sc1ences. In spite of the fact that there exist
manyfeiamplés“ofinotaﬁle achdévements’in certain developing
countbies,; the results--in férmsiof the rate 6f development
and ‘utilization of science and technology--fall far short

of the needs.'



'1ne derlclencn.es :anthe:.r% aDlJ.J.'CleS 'CO cope

JH;\

W1th modern technologles have beenirecognlzed by the

’developlng natlons as have the def1c1enc1es 1n effectlve o

fuse of these technologles 1n'fore1gnAa581stance been,zq_b

frecognlzed by those countrles and bodles attemptlng to speed

;economlc and soclal development. Recent actlons of natlonal
‘governments and anternatlonal organlzatlons have recognlzed
'thewrole that technology can play 1n reduc1ng dlsparltles’
that exlst and 1n helplng to close the gap,; between the .
developed and deve10p1ng countrles.ﬁ The Unlted Natlonsyx,
}Adv1sory Commlttee on the Appllcatlon of Sclence ‘and
;Technology to Development (ACAST) has observed that there
_1s.a strlklng COntrast between the~1ndustr1a11zed countr;es‘
;and the. developlng countrles whether measured 1n terms of
;thelnumber and edulpment of research 1nst1tutlons,,the number
vof 801ent1f1c and technlcal personnel, or the technology of

't

ﬂproductlon.{ The result is that. only a small. fractlon of

.'.'l-‘ i

orld's 501ent1f1c and technlcal resources 1s devoted to

N This, |

LT S S L A T

;report to the Economlc and‘Soclal Counc11 for the necessary
,development and strengthenlng of ba81c structures, pollcles,
}and 1nst1tut10ns 1n the developlng countrles, and for the i

{promotlon of 1mprovements in. the transfer and appllcatlon of

éewlstlng technlcal and managerlal knowledge. Reports, studles

fandfa - e ) .
: ctlon plans;have:been developed 1n recent years by



varlous commlttees and pollcy groups of ‘the" Unlted Nations
Educatlonal 801ent1f1c and Cultural‘Organlzatlon (UNBSCO),
;the Qrganlzatxon"fqr“Bconomlc'Cooperat1on”and*Development'“ '
(OECD) ,*¥he'United Nations Confepence’ on Trade’ and Develdp:
“méﬁf¢1UNCTAD}§faﬁdfa'Widé’rangé'ofIsimilaf‘oigahiZEtibns}

The bilateral foreigﬁ assistance programs of the
United States GéQernment have.bééh guided by recent policy
statemeﬁts“éﬁﬁhasiéing tﬁe'importanCe of science and technology.
‘As anléiahﬁié, the President ‘included the following in his
message “to’ Congress on’ March 16, 1972' .

"Plnally, 1" would empha31ze that Unlted

‘States ‘séience and technology can and must

‘play an important role in the progress of

developing nations. We are‘committed to

bbing'the'best of our science and technology

‘tbSbear‘on the ‘critical problems of development

'tﬁréugh our reorganized foreign assiSténce.

pfogfsms;"” | |
Similar pslicy stafements have been made upon other:
f"--bé‘é’é’é‘ié’h’é by-the President, the Secretary of State, and
tﬁ%ﬁﬁfféét8§ibfﬁtﬁb“Agehcy fbr'InférhéfiBhal Development.
Varidus' panels and ‘committees have'éiVen support to such

policy’through numerous studies and repdrts.



In summary, seienee and technelegy ape of majep .
imp@ﬁtan@@ to fhe int@pnéti@nal and bilateral fereign
assistanee programs of the world and thelv effeetive
tpansfer to, and utilisation by, the eeuntvies of the
Third World will be a signifieant faeter in the pealigation. ef
ecopomie and soecial goals,

~ B. The Role of Computers
_ The eomputer is unigque within the fields of
seienee and teehnology in pelationship te the petential
guppert *to eeonumie and seeial development. It serves as
an important teol in numerous funetional aetivities that ave
at the cere of the develepment prusess, Within serviee areas
sueh as transpertation or communieations, the eomputer is
used heth to suppept daily operations as well as the leng
‘pange planning. The uses range from suppert to engineering
design and eonstruetion to eperatienal eontvel te husiness
and fiseal aetivities. The suppert te the planning funetien
frequently ineludes eecenomie analysis, faeility expansien,
and epepational medelling,

t In the avea of publie administratien and gevernment
eperations; the semputer has preved te be valuable threugh
its eapabilities te assist in informatien proeessing. When
properly used, it ean ppevide information that is mere
gomprehensive, more timely, mere aceuvate, mere detailed and
more relevant, It is espeeially signifieant te develepment
as it ean suppert the natiﬂnal planning proecess itself,


http:uppov.47
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The effeetive use of eomputer teehnelegy demands
a thoreugh systems analysis of the funetional aetivity te
be supperted, It is necessany teo have all steps of the aetivity
apranged in legieal sequence and fep the detailed preeedures
elearly and eavefully defined with apprepriate data available
te suppert each sequential step, Resoupees mist be organized
ip sueh a way as to permit the exepution of eaeh aetivity in
its ssquenve, The pesult of the exevaoise of sueh a diseiplined
peview, in many cases, proves to he as valuable as the additien
ef the ecomputer suppovrt itself, The resulting erganiszational
and proeedural imppevements for the given asetivity ean be a majew
eentributien to development .

These are but a few examples of the impovtanee of
the eemputer to a country's econemic and soeial development, .
It is assumed that the apgument of whether esmputer teshnolegy
is useful te a developing epurtry is new ever and has been
deeided in the affirmative, It is no longer a questien
of whether it should be used, but how, It is the purpese of
this peport to identify the problems assceiated with eomputep
suppert and te make specifiec recemmendations to guide these
directing resouree alloeatiop through fereigp assistanes pregrams
and these making peliey and management deeisiens within the
developing eountpies,



sC‘“%Need for Crlterla and Guldellnes

EVIn theory;’the?developlng countrles “have” avallable

to them‘the vast breadth of technologles developed through

ihé; ears: ih the'more advanced natlons of ‘the world.”" The™
ratlonale so often used ‘is’ that these" technologles “need’ only
be transferred ‘toithe’ developlng countrles and’their’ economlc
development,w111_befgreatly”accelerated. “Not" allﬂtechnologles,
however, are useful’ for &1l countries: 'The first ‘task’then is
theVSeléction‘of“fhe’apprbﬁriate ones to be used in specific
countries and then’ the solution of the transfer process itself.

'“Since”this peéport‘is based upon the assumption that”
computer technology is generally sighificant to all devéloping
coﬁntries;“thé 1ﬁpo%tant?igsue liere.is the'transfer process.

L In“the” mopre- general gense, the transfer of technology
>1s the process by which' the" achlevements of sclence -and” tech-
nology dlffuse through human- act1v1t1es, and in partlcular -
-throughout~the~economy.e ‘New ideas” pass “through a sequence of
act1v1t1es including basic research, applled research,
developmentv prototype-applccatlon, full-scale production, sales,
etc. *Thig ‘might”be’ summarized" by~ three- statesi i%e.;“inﬁénfion,
;;nnovatiaﬁgfahdfdiffusionc=vTﬁiéﬂséQuentialfprocéssﬁiéJﬁéférred
Afoﬁbyﬁéoméwasf"Oerticlé"ﬁfransferﬁand%prév&ils?iﬁmmosf“* |
develOped countries. In the less developed cdlntriesy however,

iit,is;a "horizontal" transfer‘of technology that déminates.

“ihis permits the'developing‘conntry.to.skiP.the steps in



‘vertlcal transfer 1ead1ng to appllcatlon and to’ 1mmed1ate1y
galn the economlc and"soc1al advantages from: the use -ofthe
technology. It is: essentlally as dlffu51on process.mqfa’

et The ;transfer:process: from a. developed to: developing:
eOuntpyw1Szextremely;complex and involves.wide’;ranging-issues
of a%social;and'politicalnnature;as%well;asvtechnical‘difficultiee.
In:the. case of computer tebhnelogy,‘the-objective is to provide
for:a.systematic»wayrof utilizing computers as tools to assist in
'meeting-clearly'identified goais; This is a delicate and
difficult task, however, requiring a full appreciation of the
basic goals to be achieved, an awareness of the unexpected
consequences of applying computer .technology, and the detailed
technieal issues to be resolved., In addition,. and probably
the most significant aspect, is the infrastructure required
for its successful use. The technological supporting systems
that make up this infrastructure are the legal, economic and
social arrangements through which the computer technology:
becomes’' available and is controlled. The infrastructure in
a developing country differs greatly from that in a.developed
countiyy a condition frequently overlooked in technology
transfer=and'the cause: of many'failures..

The need for guldellnes to a531st the admlnlstrators

of forelgn a351stance and the off1c1als of the developlng

natlons 1s a result of the complex 1nteract10ns among the



technology 1tself, the: supportlng lnIPaStructuxe and~.
the larger 1ssues of’ natlonal objectlves‘and prlorltles.
Phe mysthue created arcundscomputers and:the: rapld growth
:f the computer technology have been: the: cause for the+
EreQuent&transgre3510nxofﬁthemtechnmcal:experts~1nto the-
area of pollcy and: national: decisions. " National officials
have often been: unable to» cope with. thls technology due to
mlsunderstandlngs concernlngl1ts.p0531b111t1es and probabilities
for?supp6rtit0“nationa1'ohjectiveS“andwbecause of the lack of
knOWIedgewof'the infrastructure’required for ' its successful
use.:i:0n:the:other hand, few computer scientists are in a
position.to%make“the~deciSion5rrequiredatosbring the use of
computer technolOgyuin,perspeptive with the larger national
plans. |

AInHSUmmary,vit*iSAimperative.that those responsible
for: major decisionsrandnational policy be prOVLded sufflclently
detalled guldellnes concernlng the use of computers for
'development S0 thatm;ts full: potential may be realized and
resourceS‘wiselyFspent;to*achieventhe desired. national: goals.

- D. Department: of- Cominerce.:and Agency for: International
Development J01nt Project ) :

Py

The A851stant Secretary of Commerce for Sclence and

Lk ik

Technology and the Dlrector of the Offlce of Sclence and
g e oy : ;,eb,:

'Technology, Bureau of Technlcal A851stance, AID agreed in 1ate

1971 to JOlntly sponsor a progect with the objective of


http:supporti.ng

1mprov1ng the utlllzatlon of computer technology for
development 1n the less;deueioped”nataons.;.ﬁesources made
avaliable by fID and the Natlonal Bureau of Standards have
supported technlcal a851stance from the staff of the Instltute
for Computer 801ences and Technology 1n the conduct of several
tasksglncludlng a881stance to AID 1n respondlng to spec1f1c
requests from developlng countrles, technlcal support to AID
in respondlng to issues. arlslng from computer—related
act1v1t1es of international organizations, and the preparation
of this report developlng ‘a unified framework and guidelines
for con51der1ng issues related to the appropriate nature of
computer act1v1t1es at various levels of natlonal development.
, The first step in the preparation of thls report was
a survey of’computer use and development in nine selected
countries, i.e., Nigeria, Ethiopia, Uganda, Turkey, Brazil,
Colombia, the Repubiic of Korea, the Republic of China, and
Thailand. These countries were selected to provide a wide
geographic representation and a cross section of various
levels of‘development. In each country, the objective was
to gain knowledge of the level and nature of computer activity,
the factors that have led to successfui use of computer
technology, the principal deterrents to its use, and forecasts

for its future. This information was gathered from interviews

with the appropriate national policy makers and officials, the
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FmanagerS'of governmental’computer act1v1t1es, the local

fbus1ness enterprlses, and the educators.' '

e B A R e

The past few years have seen 1ncreas1ng 1nterest and

5 A

N

'attentlon belng dlrected toward the value of computer technology

,,) ot

vfor development. There have been numerous reports, studles,

'Y
.,.

conferences, sympos1a and progects sponsored by 1nternatlonal

v

organlzatlons, profe581ona1 bodles, and 1nd1v1dual countrles.

H

Informatlon gathered 1n the survey has been augmented by
these sources and through the part1c1patlon of the author

1

in many of these act1v1t1es. ThlS report 1nc1udes a compre-
henslve blbllography w1th references to these sources. It
is hoped that the blbllography 1tself w1ll be of a331stance
to those engaged 1n dlrectlng the effectlve use of this

technology
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II.' Conclu81ons and Recommendatlons

"a : “

s «:’.'\

Do ey : % 1y A T o A rj, Ty e ‘.

w\’ i

contributlon, is the more effectlve use of cOmputer technology

T
by the developlng countrles.: The 1ntens1ve survey of computer
ety o by Ve

use.and development in the nine selected countr 's

nd analys1s

of the data from a-varlety of other sources have resulted 1n the

formulatlon of spe01f1c conclu51ons. These conclus1ons"‘
have 1ed to a serles of recommendatlons for management actlons

to be 1mplemented by those respon51ble for the use of computers

1

for development. ThlS report and 1ts recommendatlons are

1ntended prlmarlly for the OfflClalS of the developlng countrles.

There w1ll be unlque clrcumstances in the speclflc countrles

requiring the selectlve use or modlflcatlon of the recommendatlons.

‘
- 1 v. N e

In"addltlon, prlorltles for actlon w1ll vary from country to

country. It 1s 1ntended that the report be used as a guldellne

\ .

and that, in splte of the need for 1nd1v1dual country

T,

1nterpretat10n, the establlshment of a general framework of

e

factors or crlterla w1ll prove to be a useful tool.

v The conclus1ons are summarlzec in thlS sectlon of the

”‘\vz . Yo

report and recommended actlons descrlbed after each major

PO D
By

: conclu51on. The supportlng ev1dence and arguments for the

conclu51ons are presented in the later sectlons of the report.

eyl

Conclusmon l There are two major roles for nat10na1

__3.',‘:” e “.: . Ten T s ;; S

governments in the development and use of computer technology,

e., the plannlngAanc d1rectlon for the total country and as a

vprlnclpal computer'user 1tself.-
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}fRecommendatlon l.‘ The natlonal government of the

1

deve10p1ng country establlsh a central computer ‘

l

, .

offlce to conduct the necessary plannlng for computer

v

technology and dlrectlon of 1ts use, w1th the follow1ng

‘lt It be placed hlgh enough in the government

struoture to exer01se effectlve authorlty preferably not
"7~ it "«‘, .
reportlng to any 81ngle functlonal mlnlstry but to the
2 ]
equlvalent of the prlme mlnlster.

PR

T

?,. It be delegated the approprlate responsxblllty

e 4

and authorlty to act.

Jr ;

",

"3.I It be staffed w1th adequate numbers of

competent personnel, representlng knowledge of plannlng,

management, government’operatlons and prlorltles, and computer
L.; J . P

technology, there must be a crltlcal concentratlon of competence

to permlt there to be a 81gn1f1cant 1mpact on all phases of the

ﬁcomputer development.

CTs 7_ g v RNEENCNNVEN

u.' It be supported by an 1nter-m1nlster1a1 v
P R ST T

) M ey - 3 -
N R s RS l,.i"_w o H\-‘ P Tt RN

authorlty ‘or responszblllty of the central computer
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offlcei fThe dec151ons necesSary for effectlve management
should not be TeEt to a’ commlttee, but be retalned by the -

central computer offlce and the cablnet offlcer to

TEATA L v R e I S I
DR R AR

,whom 1t reports.

rRecommendation'g: The responsibilifies of the

‘denfralfﬁbdﬁﬁferLeffice‘be'aéSigned’te‘iﬁﬁiﬁdEf

| AVI}V"The national, central planning and
formulation of policies to stimulate and coﬁtrel’computer use,
assurfﬁé”%b%imﬁm results for resources expended and appropriate
supporf to national pribrities.

2. Tﬁe'preparétion of forecasts for computer
development and the appropriate subsidiary plans such as
education’ and training.

3. The establishment of policies and controls
for hardware and software acquisitions. The extent of this
control ‘beyond the national government users will be
dictated by individual national policies ‘and limits of
national governmental authority.

‘ 4, The esfabiiShment of, or recmmendations for,
regilations influencing computér lse such as customs duty
éﬁﬁtiﬁbOrt‘tariffs; patéh%é’ahﬁ‘cdpyrights,‘rate structure
for date:frehsmiséigr,*anHyE'ﬁidé’rangé of technical

'.~{“‘|‘>

étaﬁéerégl
BTT 4B The identification ‘and removal of non-tariff
barriers to computer use including the development of appropriate

mQChaniﬁmS‘fO§wthe requiredrfinancing.



1

'The rev1ew of computer development;and useﬂ

publlc admlntstratlon and to government operatlons, 1t

supports three broad appllcatlons 1n government, i, TR0
igeneral management, specmflc functlonal respon81b111t1es{

and sc1ent1f1c and technlcal endeavors.

. Recommendatlon 3.V,The:central computer office

fbe delegated respons1b111ty for the‘development and imple—
'mentation of plans and controls of computer use by national
;government~office§,Einwaddition‘to.that_for~procurement;
‘1nclud1ng e | |

‘ 1. The development of government perSonnel
ip01101e8d 1nclud1ng salary struotures, career development
;plans, ‘and educatlon and tralnlng._

~w24 The recommendatlons for the degree of

‘centralizatlon for dlrect computer serv1ces 1n the government.

. |
_;ﬁ 3 The guldance for, and rev1ew of fea81b111ty

,studles for new computer appllcatlons 1n the government.hx

9. The provision of sc1ent1f1c and techn1cal

RO T

adv1ce to government offlces in all phases of computer technology

and 1ts appllcatlon.u



15

Loncluslon‘g _ Inadequate educatlon and“tra:nlngA

has been a major deterrent’to effectlve use.of computer

'technology.} Although each country must develop 1ts o

‘own set of requlrements and prlorltles, the“most 1mportart

: .
T

educatlonal:needs are extended orlentatlon in computer
teehnology for senior managers, an 1ncrease 1n competent
systems‘analysts and deslgners to develop new computerk‘
appllcatlons, and addltlonal experlenced computer 1nstallatlon
managers. |

'Recommendation 4: A national computer education

plan‘ﬁé:ﬁ%VZiébéé'%d‘inéiude the identification7of”needs§“
assignmenthofhpriorities, andloutlinestof programs, leading

to abnationai awareness of computer technology and the

needed numbers of quallfled personnel in all phases of computer
act1v*t1es. | |

'Recommendation 5: The responsibility for the

educatlonal plannlng be placed in the central computer

offlce. (See Recommendatlon 2)

Recommendatlon 6 ’The government spthor computer

o '
orlentatlon semlnars for senlor functional managers both in

government -and in the prlvate sector. They“should be
conducted on a rotatlonal ba81s untll all- senlor managers
have attended and Should be planned to contlnue for- mlddle

By SR BRAANE L THLE

management.



Recommendation 7 _'A hlgh prlorlty be glve to the

feducat“ "f%systems analysts and de51gners to develop new

TN

fcomputer appllcatlons and 1mprove exlstlng systems. “,»;»;t

Recommendatlon 8° Speclal progects be conducted

3to 1mpnove and extend the capabllltles of the computer ;J
1nstallatlon managers.t._”‘ | N

Conc1u51on 3: The technlcal 1nformatlon avallable to
computer speclallsts 1n developlng countrles 1s 1nadequate
to meet their needs.

Recommendatlon 9 The government assign to its

central computer offlce the respons1b111ty for developlng

~programs for more effectlve communlcatlon of technical
1nformatlon, such ,programs to 1nclude consideration of all
Mcommun;catlon media, e.g.,‘personal contact through technical
societies, symposia for selected topics or functional applica-
tions areas, and more effective dissemination of technical
11terature. .

Conclusmon u' Thevimportance.of the infrastructure

required_to support computer technology is frequently under-
,eStdmated,and.the‘components of the infrastructure not fully
understood or recognized.

Recommendation 10: Action be taken by the central

computer offlce to make the respon51ble government OfflClalS

uaware of the full range of technologlcal subsystems required

dto support computer technology.
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Recommendatioh711"'Thé“éenfbél*ébhﬁutéﬁ*bffice,

‘A.S‘

z\l'

as a part of its plannlng functlon,'ldentlfy the requlred
technologlcal subsystems, evaluate the effectlveness of each,

and outllne prlorlty actlons for correctlve measures,'as'

appropriate.

Cshéiﬁsion;Q:"f%s‘éomputsbs in dévéibﬁingLCOuﬁtbies are
Qsedﬂﬁfiﬁsfily'for'business-dfientéd;applidéfidhslsuCh as
payrolls and. inventory control systems and expansion into
other areas has been slow. |

Recommendation 12: The computer be introduced as an

accepted and essential tool in university programs for
engineers; scientists, economists, public administrators and
other appropfiate disciplines.

Recommendation 13: Priority be given to the education

and training of systems anélySts and designers. (See
Recommendation 7)

Recommendation 1l4: Develop mechanisms -for the

identification and encouragement of the use of "twining"
relafionships between functional organizations in the
developing countries and those of similar activities in
developed countries as an effective way to speéd the
technology transfer. |

Conclusion 6: Very limited use is. being made of the

computer as a tool in the process of national economic

development planning.
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Recommendation 15f> Special task forces be created

fto reView the planning process to determine the needs to/
?provide for, more effective computer support, such rev1ews to

Tbe supported by external consultant teams of economic and

by

computer spec1alists.

PRI G

. Recommendation 16: EQontinued‘efforts'be made to

collect accurate and complete data to support this. economic
planning function. = . |

" Conclusion lt At the earlier stages inicomputer use in
a country, its threat to employment is minimal upon the |
society but ashtpe,countrylbecomes more'industralized and
co@puter use,expands its*impacthon_employment is a more

significant issue.

.. -... . Recommendation 17: The feasibility studies for new
computer applications_include anvanaIYSis'of its expected
impact on employment.

\pRecommendation_lgz_ Tne‘objectives leading to the

decision to use a computer in,a.laborfintensiye area be other
than savings in labor cost%,e.g?, improved Quality of output,
improvedrtimeliness‘of wogk,'andrcapabilityvto do a job not
otherwise EQ?SiPLE’\ |

Recommendation 19: A comprehensive public educational

‘effortqbe undertaken to explain the advantages offered through

1computer support and to demonstrate control in areas of potential



' harmful social effects. This recommendatlon requ1res very

s .'-,_.4«\» Cow ar 4.‘ ,,,‘. 1

ctlve appllcatlon dependlng upon loca "condltlons.

“ B ‘ B M ':‘n,u W

Conc1u31on 8: Inadequate personnel pOllCleS and low

«'ff‘ ERSF A

pay are prlnclpal causes of poor utlllzatlon of computers |

i

w1th1n the governments of the developlng countrles.

Recommendatlon 20 The establlshment of computer

occupatlons as recognlzed profess1ons in civil servmce
structures of the developlng countries.,

Recommendation 21: The conduct of salary structure

surveys and comparability analysis with pay for similar jobs
in the private sector followed by corrective action.

Recommendation 22: Personnel policies be established

giving full recognition and status to computer specialists and
providing for special considerations for continuing education
and training.

Conclusion 9: There is very limited exchange of information

even among the computer specialists within the government of
many of the developing countries with the result that critical
resources are wasted in efforts to solve the same or similar
problems independently in many different installations.

Recommendation 23: Provide for the use of formal

and informal mechanisms for the exchange of technical 1nformat10n,

espec1ally for specific problem solutlons within the government.
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Recommendatlon_gg ‘ A581gn the central computer offlce'

the respon51b111ty to develop and malntaln an 1nventory of

‘

;overnment hardware, software, appllcatlons and programmlng
Languages by organlzatlonal user.‘ ThlS should be extended
to the prlvate sector 1f clrcumstances permlt.

A:-n‘ ‘f.x

Canclu81on 10'» Management 1nformat10n systems,'supported

by computers, offer a means of major 1mprovement to the funda-
nental functlons of management, 1 e., plannlng, organ1z1ng,
ilrectlng, controlllng, and c-valuat:.ng, but they have not been

generally recognlzed in the developlng countrles.

Recommendatlon 25 A separate and d1st1nct educational

=ffort be undertaken w1th1n government to orlent managers on.

the power of the management 1nformatlon system, of the ava11ab111ty
:f exlstlng program packages, and of the organlzatlonal impli-
~atlons in thelr use. This should include demonstratlons for
senlor management, and evaluatlon of the possible appllcatlons.

Recommendatlon 26. Informatlon sciences and technology

be con51dered for 1ntroduct10n to formal educatlonal programs
T

at the stage where computers have recelved general acceptance

and management data is reasonably well-organlzed.

<

, Conclu51on ll. Phy31ca1 supportlng ‘subsystems for
[ (. 3 |

computer operatlons such as a rellable power supply at

reasonably constant voltage levels, air condltlonlng,
rellable communlcatlons, supplles, and equlpment maintenance

are frequently difficult to adequately provide for in the
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developlng countrles, cause ﬂnterruptlons 1n serv1ce and
jpresentfunusual problems. Such dlffncultles have.. not proved
to’ be#lnsurmountable, however, and. have frequently delayed
compdter~use,but,usually_pOt,pneventedﬁlt,

. Recommendation 27: ;. The-government identify all .., .

supporting. subsystems- required . for computer, support,. evaluate
their aCCeptability3~and;deve;pp;planeefonpqorreg;iyeuae;ion,
as approprlate. Thié could be made a paft'of the national
plannlng outllned in Recommendatlon 2,

Conclusion 12: The developlng countrles have con-

centrated on the issue of centralization of computer services
in the national government frequently to the exclusion of the
other centralized functions needed. Standardization is such
a function and its neglect is beginning to have an adverse
impact on computer development. |

Recommendation 28: The central computer office

be assigned the responsibility to develop a program of
standardization in the computer field in cooperation with
the existing government standards organization.

Recommendation 29: The standardization program

include consideration of eight major areas or categories:
i.e., 1) software, 2) documentation, 3) data, u4) hardware,
5) communications, 6) ADP environmen%, 7) applications, and
8) acquisition standards. Priorities should be set among

these areas and for specific projects within each area.



Recommendation 30°W?In th'”formulatlon of the

standards program, consideratlon be glven to‘theifunctlonsj
af the technlcal development of standards and ADP standards
nanagement, 1nc1ud1ng the determlnatlon of the ampact of
standards, the development and monltorlng'of standards
POllCleS and procedures, and a plan for the 1mplementatlon;

nalntenance and ensurlng compllance w1th standards.i
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ITT. VComputers ‘and National:Goveriments’
ﬁrﬁeﬁfbiéﬁbf*fhéfﬁafiénalegavéﬁﬁméntféfwaﬁdcuﬁfﬁyiaé*
ré1&ted ‘to conputer ‘techriology can be divided ifto “twd Brodd
ardass’ iie., the development; direction, and control ‘of ‘the':
ﬁ&ie”éf‘compufer tedhnoidgy%as’a?nationalireSOurce; and the i
déVéIbpment, dipection dnd control ‘of the use ‘of computers ‘within
:%ﬁé*éévéfhmént*ifSéIff“"THé&pdiitiéél*ﬁhildsophy5énd*éffdétﬁres
of a country will have much-to say about the degree -of authority
the national government will have over the development and '~
use of such a”fééﬁﬁblogi{ Regardless of the differencés in
authority and in mechanics for implémentation, however, there is
a”ﬁeéd?féﬁ*ﬂéfibﬁai gOVernmentai action -if “the most effective
Usé "{'8" fo "bé Made “of ‘computer technology and of the national
résolirces divected for its development. A wide range of
nati&ﬁdI*deﬁéigS*énd_regulafions neéd to be examined-ig‘the
Iféhﬁ*&f”fheir*iﬁpadf 6n'thé use‘cf*compﬁters and on their
réleif’ the ‘économic dnd  socidl ‘developrient 6f a country. ' -
Tﬁééé“iﬁélddé'§ﬁch#issues as financingy-éxport/import regulations,
SuSEoRs "and: aniff réguldtions, Iabof’pélicieS‘and salapry
structires; educational plans, Standardizatidn5¥and“natidﬁar‘
reégéarch ‘and technical programs.
“9Thé?r61é¥6f.fhe4gdyefﬁmenfﬁa8ﬁé compﬁtér{userQ*
doricernis ‘itself withisome of thede saiie ‘isgues buty ‘ini-addition,

£ ' 7".’”'7*"-' 1ot ot gt @ N ey arx 2k e L L ! L FRTERRS RIS o I ; RSP Iy V) T8 e i e o by e 2
focuses particular ‘attentionion-‘the’selectiori“dnd development
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“the.. organ‘zatmonland management of.

the computer resouvces, the vegulat ons nnd oqntrols fnp the

acqulsltlon of these resources, and the prov151on of requ1red

techn1cal subsystems.;fGovernments of many of the. developlng

countrles have been the flrst computer -users.and have set .the,
pattern for. the development and use: of thls technology in. thev
prlvate sector @8, well. Effectlve use w1th1n the governments
1s 51gn1flcant, not only for.the government operatlons themselves,
gpt«because,Ofgtheumnfluencefonsthe1¢9tslwdevelopment;Qﬂ |
computer -technology. -

B... .Responsibilities .for Computer Development.

.s+1National, Planning . |

w4 su-National-level planning.for the development.and”
application;of "computer. technology -in:the developing countries
is essential :to guide itédeﬁﬁectiVeigse%,aThis-oonélgsion is.
obMiOQ§ with.the acceptance oﬂ;;*l).the-lapgeeexpenqitgnesTﬁw
necegsary for computer,developments 2) . the needﬁtqliﬁPPPfﬁths
hafdmape,and much ofgthe;soﬂtwane_and-accompanying;technicalq
,SQPRQnt;w3l¢xhe¢shqntagguof~foreign exchange in many.developing
oountﬁies; 4).:the ;significant contribution computers canpmakeg
tothe aoceleratlon :0f : the .rate of economic development, |
5) “the 1nfrastructure needed to sustaln ;ecomputer act:.v:.t:.es,x
6)~thempnofoundeand fan—reachlngf3001al 1mpactmcreated by the
1ntroduct10n of computers, and 7) -the. 1mportance of the plannlng

ﬁunctlonmas a”pantﬁoﬁngod;management.u .Circumstances w111 vary
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el p;ng country and the 1mportance of each of

I L

Al ',,a‘

these seven factors w1ll varyxaccordlngly.h However, there

" J“ R

ils no country that can escape the ultlmate conclus1on and

/

Hresources must be prov1ded to support thls plannlng act1v1ty

Equally 1mportant 1s the creatlon of adequate structures and

mechanlsms’w1th1n whlch thls plannlng can take place.v There

o

is an 1nescapable responszblllty and role for natlonal governments

S .an,:,

of the developlng;countrles 1n the plannlng for computer use.
Eigh '

.'-‘:The‘major elements of management, although

deflned somewhat dlfferently by varlous scholars and authors,

o e B : P

are generally agreed to 1nclude plannlng, organlzlng, dlrectlng,

;. . T

controlllng and audltlng. In the concepts of effectlve ‘
)management, none of these act1v1t1es may be omltted or neglected
and .yet the beglnnlng p01nt the plannlng, has a- hlstory of

belng overlooked. ThlS over31ght may be complete omission, at least

-'-- ':- I t

from any organlzed approach, to 1nadequate time and resources

,,c\

belng allocated for an acceptable result to be expected

iy \{ L .,‘

The plannlng functlon requlred by a natlonal

/ .H‘

government 1n the computer area should begln w1th the

iy

development of the goals for the program for computerlzatlon.

These can be stated at several levels and each are necessary

to serve as. base llnes agalnst whlch all follow1ng act1v1t1es ean,

Y". ! 2 B ‘,,_,1 - 2, T o i’l
DA A ‘ z..-‘ Reg-t R.J ':‘.:q.;./; ¥ . )

be tested. The broader objectlves w1ll almost always have been
already set for the ‘general’ economic and soclal development

programs;of;a country,' These should not be taken for granted,
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prov;de;dlrectlon‘that w1ll affect‘the selectlon of'theﬂ
Be°°“da”y g°a19 and the prlorities aSSIgned to them.“”“

o N o

Assume, for the sake of example, that a country
? k4 L

has stated as a natlonal objectlve the more’ effectlve use of

selected areas of hlgh technology to accelerate the rate of

:'.' ¢ 3

economlc development. In addltlon, 1t has been recognlzed

that computer technology should be one of these selected aveas

and a goal has been establlshed to prov1de for the most

eco:omlcwand efflclent lnstallatlon and use of computer systems.

It‘Caane further assumed that computer technology is already
in use but no comprehensave plan enlsts to insure. 1ts effectlve
‘Lééﬁsé‘expaﬁsiéhl‘ What sort of natlonal plan should be '
developed" | AR S .. U .

The essentlalylngredlents are as follows.:

'.x,)_; :.1

a.‘ The actlons to be followed for the

selectlon and development of appllcatlon areas.' Dependlng on

4

the authorlty of the natlonal government, 1t may elther

“ -1 r;(‘ . - L ,1

actually control such actlons or take steps to - educate and

b. “An outllne of actlons leadlng to the

S U e

1dent1flcatlon of resources requlred and thelr sources.
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'c‘ The development of the approprlate and

related plan° for educatlon and ralnlng.u This is descrlbed
v e o Qo
1n detall 1n Sectlon IV of thls report.’

1 o S N I TN S
" e I '\.‘n»‘"‘"

d. The governmental actions necessary to

4 ‘:"1

‘1nsure adequate technologlcal supportlng system components.
m::'} B ’-f.f':.’ ’,v-’ ,“3_’1 P ;v‘ - _r: o

é.” The establlshment of governmental
structures for the 1mplementatlon (and development) of this
national plan.[ 7 | o |

C The‘pattern of the introduction of computers

in the developlng countrles has been frequently one of" 1nterest

. ~ ,‘-b

of a manager in computers, orderlng of hardware through whatever

-

flrm was 1mmed1ately avallable, the 1nstallatlon of this

hardware,‘and the dlrect transfer of some clerlcal routine to

+

the computer. ThlS has frequently led to disasterous results
because of the laok of consideration of the many supporting
'needsmas/well as the probable poor selectlon of functions

to beuautomated.w Any natlonal plan must provide for the
appllcatlon of systems methodology to the solution of the
problemS'ﬂ l) What act1v1t1es ‘should be automated; and

2) What are the 1mportant con81derat10ns in the planning for
such automatlon.“ Natlonal declslon-makers and those approving

l

funds for computer deVelopment should insist on a national

g’&

plan supported by approprlate feasxblllty studies leadlng to

%} ; g Ry

the solutlon of these problems.
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There have been numerous outllnes for such

-studles, each W1th sllghtﬁdmfferences,pbut each contalnlng

;the same ba81c prlnclples., The fundamental steps or parts 1nc1ude

. I

the hlstory or: background leadlng to and statlng the need for '

1

a SPGlelc system, the obJectlves or goals to be achleved

i

iby the new“hystem, a functlonal descrlptlon of what the system

L) ‘:

1s toﬂdo and the serv1oes 1t 18 to prov1de, the performance

',:‘»' Twt

‘speclflcatlons 1nclud1ng volumes of 1tems for proce351ng and
response tlmes, the deslgn'speclflcatlons 1nc1ud1ng a

‘

descrlptlon of the proposed system of hardware and software

,to meet the stated requlrements, and an ana1y31s of the technlcal

!

and economlc fea81b111ty of the system. For a developlng

','\.~,",./;

country, 1t 1s partlcularly 1mportant that thls study 1nclude

Li-

an estlmate of resources requlred for the staff and the source

of the requlred competence;_a rev1ew of the avallablllty of

ey ,,I

the phy51cal fac111t1es 1nc1ud1ng power supply, alr condltlonlng

R

and supportlng serv1ces, 1dent1flcatlon of resources for
malntenance support and source of thls support, and the
educatlonal and tralnlng requlrements for the necessary staff

development.w Such a study should be requlred by whatever

ted wde b

C b

level of management to whlch the authorlty for approval of

Hes has been delegated.“ The natlonal plan should ‘use

ST A

whatever mechanlsms are avallable to encourage or requlre the

_"» 5, Y -‘l~

preparatlon of such a fea31b111ty study for each 1nstallatlon

planned.‘;
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The preparatlon of these studles and thelr

rev1ew requlre competent staffs,,as does the preparatlon
“of the natlonal plannlng itself. Thus, the neeggfqpﬂgn ;
‘eff§$£%¥$LPPP&€§HAQf=§§P°?§¥9§«§¥9ytRﬁ?R?H&sésaSStabiiShed at
the, outset, mPni9?3$95$ﬁﬁndﬁxs}epm%aﬁuofneééa9§$eag°vernmentél
AeQQZQeapdtiona;veﬁéff§;Vthg.feaSibi;ity,sxvdyawilI'hava&tQ,be.
prepared by, a consultant group and. further help, obtained in.
reviewing and interpreting the study for decision, Local
nationals..should be used, to whatever degree possible as
dictated by available. competence. In,any.event, representation
of ithe functional .activity being automated should participate in
the study at least.as. observers so that there may be a
learning. experience of systems and methods used. The °
educational. and training effort desepibeq_ip_gectiontlvr
will have to, be conducted. concurrently with the preparation of
this, type of .study. and with the national.planning. The
obvious, dilemma is. that "it" all-needs to be done at once

S '.ymwﬁWhen»acqpmp¥ishquat,all’.it has not been
UHUEHél»tQ;fiQQchQtfth?wfiP§F~f¢aﬁiPi;i¢¥x§t“4i¢9~d°ﬂe5%9 the
developing .countries have been prepared by the hardware manu-
facturers,.: No, matter how effective a job they may have done,
and,.examples can .be found Qfequhu59°d éﬂdwbadaetherﬁlis,neﬁwa9
that there can be assurance of objectivitxﬂgegegge_e;%tpg
presenCe of the mohetary motivation from hardware sales.

Theréfobe,wif,ihdependent,consultants cannot be hired for this



task then at least adv1sors should be’ retalned to a881st 1n

is?fhe useiof” avallable mechanlsms “op’ creatlon of new’ ones,
faﬂprGVidé'for'fhé”nébeSBary‘rééburééé-fé”éﬁpporf‘the“déVéldﬁb
menfgéﬁd ﬁSeQOficdﬁﬁﬁtéﬁ"técﬁﬁbiééﬁ?*;Aﬁﬁafo“dbférﬁéﬁf”fOVfté
use ih'ﬁény of”%hE%EéVeibﬁiﬁg”COﬁﬁtﬁiéE“iET%hé‘SeVefg”8h6rfagé
of .foreign exchange. Thé'ihétéiiéfibﬁ”dhd‘dse of computers
requlre ‘a’ relatlvely hlgh 1n1t1al invéstment not only for

£he ‘acquisi %7oh‘of hardware but also for the costs involved

in the phy51ca1 installation and in’ the’ educatlon and training
of the personnel., "In splte of these factors, the’ governments
of many of the ‘developing countries parely have a clearly defined
f%%ffay*fgf“fﬁé‘fihéﬁaialﬁ§ﬁppbbf{””InféddifEOn,'tﬁe costs of
jdéntinﬁgﬁﬁopéf&%idﬁ“aﬁé“fbeQueﬁtly underestimated and' even
36Y§ﬁ153kédfl‘Thié}ié‘pérfiéularly'tfué of ‘the réscurces needed

" for personnel, software development, ‘and maintehance. It is

.iﬁ_tf&hédﬁﬁbﬂ”fé“findphéﬁdﬁareﬁédéfg5éﬁ€”bﬁlyiaﬁout'one-half*~
f&ﬁ”igﬁgyafﬁfﬂé{fbf&l“ééébéfiﬁ@iéﬁé%éﬁ“"Failuré‘to*providé’fdf
1fﬁi§ﬁaddffioﬁai‘éXﬁenéévhéé”ﬁééﬁié'major céontributing factor- to
?fhé*ﬁﬁﬁéfﬁfiiiZafibnfbffbbmbdiébé'ﬁhiéh;fSTSGTéomméﬁfiﬁ*fhé’“’

1

" develdping dountries '
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The government ADP plan should be exp1101t

) 7 a_, ¥

concernlng the flnanclng 1ssue.* A pollcy should be establlshed

=

for governmental a381stance and crlterla 1dent1f1ed governlng
8% /‘ M ey a5 i ; -

ellglblllty for thlS a881stance. It could take many forms

from dlrect government sub81dy through loans or grants,
spec1al tax rellef systems, favorable depreczatlon allowances,

reduced 1mport dutles, ete. Each country w111 have to
develop'its own mechanlsms for such help and these mechanisms will
be determlned, of course, by the degree of authority permltted
the nationai government in the various areas. Whether the
solutlon is through central control or through a system of
1ncent1ves and promotlonal efforts, the important point is
that the flnanclng of the use of computers is not to be left to the
d801810n8 for each individual case but that a planned and
coherent pollcy be establlshed. As a part of such a policy,
fh€”£rﬁéédures and mechanisms for'applying for and administering
foreign assistance should be clearly established. Some degree
of‘centraiycoordinationJwould seem highly desirable to insure
optlmum use of the resources obtained through forelgn |
'ass1stance programs. V '

h ” The restrlctlons 1mposed by import duties and
customs"actavltles warrant a careful review and examlnatlon by
the governments of the developlng countrles. The 1mport duty

g

lev1ed.aga1nst computer equlpment is as hlgh as 85% ofﬁthe‘purchase
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prlce 1n some countrles. It 1s recognlzed that _many

,.',N 1,.v‘& t\ mr‘

ER T ISR 5 R

compllcated~and lnterrelated factors enter 1nto the establlsh-

Tin e, \h ,ﬂ i(‘u

The plea belng made here is that each government rev1ew the
partlcular 1mpact such pollc1es have on the development
and use of computer technology in thelr country. Effectlve}

o 5:;‘3?

use of computers offers the potent1a1 for 1mproved and

[
{3 "v

expanded economlc act1v1ty. It 1s urged that consmderatlon

t

be glven to the use of techn1cal controls and regulatlons,

&K~Z

such as the requlrement for thorough fea81b111ty studies,

5

for the acqulsltlon of computers rather than excess1ve1y high
1mport dutles._ It 1s recognlzed that under-utlllzatlon of

hardware has led to such dutles as a means of encouraging

al

more effectlve‘use of'avallable equlpment. It is questioned
whether thls leads to the des1red results. This is an issue
“requlrlng the attentlon and careful con81deratlon of tle most

grespon51ble offlclals of government.

The compllcatlons of custom regulatlons often
make 1t extremely dlfflcult to operate an act1v1ty utilizing
hlgh technology. The procedures in many countrles are exceedlngly

idlfflcult to follow and add conSLderable expense to any given

LN

’operatlcn. Thls expense lS frequently passed on to the

ultlmate customer, for example, 1n the hlgher cost of

S}

;spare parts.ﬂ In addltlon, delays caused by customers

s

compllcatlons have had serlous results on computer installations
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in many countrles. It 1s not unusual to find a computer out

GrrBmsEaon aws el L ety B

of operation because of the lack of a part delayed 1n the customs

."l

-process.s The result is an inoperative expen31ve piece of equipment,
a costly‘delay in the performance of the functions a891gned to
the equipment, and management disenchantment with computers.
ThlS latter result can be disasterous as it will. discourage
further use of the computer where it can make a substant1a1
contribution.

The inadequate understanding of the importance of
the technological supporting system components to the effective
use of computer technology has been a major problem. A
computer is a piece of hardware and many managers have expected
to he able to acquire the "magic box" and simply put it to
work. Fortunately, we have passed ' this period in most countries
andkthere is at least an awareness of the many factors involved.
It remains the problem of the government 7a most developing
countries to develop the infrastructure needed to support
this technology, including all of the system required components.
This includes such diverse considerations as the development
of a university—based scientific foundation to steps insuring
a continuing power supply at constant voltage levels. If one
willbconsider the total environment within which the computer
must operate as a "system" then each part can be viewed as

Wt

a component. As 1n any other system, a m1531ng component
‘ :

can either make the total 1noperat1ve, or, at best, very

inefficient.



A very 1mportant component requlrlng government

Gl S Lo lrvnaen voEsl i
attentlon and actlon is that of standards. They are consensus—
i : SRR SEES SH noieon
derlved agreements on how thé de31gn, performance and

“ g w feon H

other characterlstlcs of products, processes, materlals,

,‘ . ‘: " . v . 5 .y die ey

serv1ces, procedures, and systems are to be descrlbed and, when

Ao

pOSSlble, measured. They are establlshed and managediby a
sultable authorlty.' They are a recognlzable mechanlsm for
achlevxng compatablllty or 1nterchangeab111ty of products,
processes, serv1ces, or systems. As such, they serve the'

purpose of maklng a customer, engaged in developlng a system,

? S i

1ndependent of any 51ng1e seller. The customer may select

between sellers when he knows that thelr offered product or

oo

serv1ces meet standards permlttlng 1nterchangeab111ty between

L

them and hlS other system components or processes.

AL

As descrlbed in the Introductlon to thls report,

the transfer of technology, whlch is of major 1mportance to the

wu;', P

use of computer technology in the developlng countrles, 1s

essentlally a dlffu51on process. ThlS 1n1t1ates w1th the

'assumptlon that there has been a successful appllcatlon of

W r' .
e ! SO A A

.computer technology to a partlcular serv1ce or to the

'productlon of a glven product. The goal of dlffu51on 1s

5to take advantage of thls 1mprovement that has occurred as

,a'result of computer technology and to spread thls 1mprovement

. L

‘and the appllcatlon of the technology as w1de1y as poss1ble

s o L e | pes ‘

fw1th1n the communltles wh1ch can beneflt. The dlffu51on
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processale{not dependent upon,teohnology soumuoh as 1t

iff;upon the management of a. technologlcal appllcatlon to

galn_maxlmum beneflt.; If lS dependent upon obtalnlng agreement‘
among the many organlzatlons to. whlch thms new applloatlon
"éf ntended to. expand.- lefu81on depends on the formulatlon
of thewproper legal, contractual, ethlcal, regulatory and trade
arrangements .that make:it possible for computer technology to.
{beginitiated,andie#tended;aegrapidly.as possible. ﬂStandardgln
aregan;essentia;.part%ofmtnege{arrangementsvand are,oritioai};
tomtheﬁdiffnsiongoficomputer-tecnnology.,,A;thopgh this, seems.
épbyious,zgoyernmenteﬂand%other_appropriate bodies have been slow
to;. respond- to;;;u.‘.cﬂlgh.e,:s-_,r}?.ed;e ' |

-The role of the governments of the developing
‘countnieegdnrd@té@prpceeeing,standardization.should be directed
toWardlthe'implementation‘of'those standards which‘would‘increase
Atneﬁrateuandhepreadnof;the,diffusion of successful. computer
<technology.. These: types: éf,.gt‘an.dards include ithose for performance,
for leveiaxofgseryice,,for,documentation,of produots‘and serydces,
forz.»ezpr&oc;e,dureS;z~v\_f9.x<‘:be'qullqwed,‘s-‘ for. representation of data and for
measurement , :accuracy and calibration of devices and eq#ipmgnt-
Timinggisypritical%asjetandardination too late USQ311Y,P3§Q}E§
-in“the f,ad.qp..txi:,onx,qf-._ad,e_faqto .standards and too early runs. the
*r:_i,éls,‘;;.qf;f s}ﬁ‘cﬁi.ﬁgl,ing-;-:xhe,e.deveibpmentt«.,of.»t,e,FhP?logy- Regardless _.
’ofﬁtheﬁproblem-ofvtiming,_howeyer,mone‘of_the,most,importantﬁg

ﬁtepSonrfthe government of a developlng country to. take,, S

relatlve to computers, is to 1nclude in its planning prov151on v
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One of the most advanced concepts 1ﬁﬁcaﬁpufeﬁ3;

supportdls that of computer*"networklng." Thls 1s“a set oflé
1ndependent computer systems 1nterconnected by telecommunlcatlons
llnes to permlt 1nteract1ve resource sharlng ‘between: any
‘comblnatlon of systems and customers. Teleproce881ng isi the o
popular term used’ to descrlbe computer networklng."Teleprocess1ng
systems can’ be as 81mp1e as~a’single’ computer to .which” several
1remotelyflocated‘access“termlnals_arelconnected~v1a standard:
T%ElEphoné‘linesﬁvorasﬂcompléﬁ%as5a”nationwide*network<of(large

‘scale computer systems.interconnected by ‘highspeed: dedicated"~

N

Lab. -
EUER

communlcatlons llnes. e

SREEE “This'advance ‘in’ the state-of the-art:holds:
'sp301al smgnlflcance for the* developlng countrles. It
’prov1des a means of extensmve resource sharlng, f‘equaritya«
'o ”access to and an equallty of quallty in publitc serv1ces;"and
lthe ba51s for the development of veal ‘time control’ of - N
igeographlcally dlspersed”abt1V1t1es. ~Not>everyone»wh0mneedsﬁ
.computer servmces can afford ! computer,«and ,convérselyﬁﬁnoti
;e eryone who has a computer needs all of the ‘services’ he.'has .’
avallable.- Slmllarly, those“who ‘do* own computers cannot afford
:to develop all the software -and data banRScheylwould 11ke to

:have., The networklng, or teleproce831ng, offers ‘“the’ opportunlty

;to"share these‘vxtal resources. STE also makes it p0851ble«for
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de endent upondlocal avallablllty of phy31c1ans when;computerj

e O A-u

net rklng 1 [avallable to make sneclallzed knowledge

\'4,;- R KISt

accessable to!all.‘

1an

«ﬂwag»aujh f ThlS new technology, llnklng computers and

Acommunlcatlons, can make 1t p0831ble to brlng the advantagesf
of computers to the developlng oountrles where otherw1se 1t mlgh
not be p0581b1e to overcome the problems of skllled ‘manpower
shortages and inadequate resources for hardware acquisition. It
#lso brings, however, added pressures for, governmental planning:
Lommunicatione systems need upgrading in many countries to
upport error- free‘data transm1551on._ Rate structures for o
communlcatlons ‘use need to be examlned and 1ncent1ves provzded f<
resource. sharlng through networklng.‘ Speclal programs for o
;standardigationkw;llwbe;required.y Teleprocess1ng 1s not offered
as the panacea for the Pomputer problems of the developlng i
countrles. However, 1t 1s 1mportant enough to warrant knowledge-
able 1nvest1gatlon and should not be dlscounted asl"too advanced‘
w1thout a determlnatlon of the facts._ To _the .contrary,
studles, 1nvest1gatlons and .even llmlted installatlons u81ng
teleproce381ng are underway 1n many of the developlng

......

countrles., What 1s urgently needed 1s full government

FRES PR TR AR

1nvolvement plannlng, and actlon.w
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The declslon to make use of computer technology‘

:as.a‘tool to: advance economxc development requires a substant1a1*

,;(,

'commltment by the natlonal government. The essent1al plannlng,
_as-descrlbed,'nece881tates-the-assembllng'of”a'staff'of adequate}

581ze and capabllltles to meet the challenges and prov1de the

4

‘managerlal and technlcal guldance. The structure establlshed
fdrkthe”staff‘ahdﬁftsiplacementwin'the‘gOvernmental”organIZatlon
4be of great significance. ‘This staff will ‘Pequire ‘dccess’ to
the b ministerial ‘and ministérial 1&vels of government,
butﬁﬁeedsftowbeﬁéﬁaranteEH'an‘fndepéndencévof’activity as free

of ‘political pressures as possible. If it is to accomplish its
misgion, ‘it must be able tc maintain technical objectivity “and

credibility and to report to a level of government where there
2§i§f§“adé§ﬁaté‘ahthbﬁify”fa”dahsé‘éomﬁiianéé“wifh'résuifiﬁg

directives and decisions. ‘From tHe time of the installation of

the Firet computer,'lt is not “too early to begln the development

v

of sich a computer plannlng staff.

R A T o b T e i e
As a general observatlon, ‘those countrles that have

Ak

created such plannlng staffs ‘have commltted 31m11ar mlstakes.

It is not placed hlgh enough 1n the government organlzatlon,”
"1t‘§s understaffed and 1t 1acks the necessary mix of competencles.
Cons1der1ng these handlcaps,ilt is vemarkable “that they have

heen able to make'what 1mpact they have'on the’ government»
planning and priorities, Thééé‘ﬁ%osiémsfaﬁa”%ﬁé&r”sﬁidtiéﬁﬁ

areithefsame_asnthQSg confronting the government computer



39

_operatlonal centers and are dlscussed ‘in- more detall 1ator.

the most crltlcal natlonal 1nvestment in the attempt to

effectlvely use computers.

?2;' 'The’ Government as a Computér User

The governments of most’ countrles of the world. are -

n°W_'us-’-n8 computers in their operations. As might’ be’

expected, the number of computers and appllcatlons vary

'w1dely 5-It has been a common pattern, however, that the

goVernments have been early,zlf not’ the flrst users in’

‘r countrles. ThlS is- not surprlslng when the characterlstics

¥

of“these early appllcatlons are examlned. -They'each 1nclude

largepvolumes ofudata,!repeated'use of the same data, ‘and”
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vrepetltlve and 1nvolved'computatlons.” These characterlstlcS',F

ar *ty' “al of applications'ea51ly'su1ted”to the advantages of

:a computer. For example the proceSs1ng of‘the populatlon

census was one of the flrsthmajor uses made of a computer in
the Unlted States, as’ 1t has beenlln many other countrles;ww

B The government appllcatlons of computers 1n the developlng
countrles can be placed in one of three broad categorles.
management functlonal, or sclentlflc and technlcal. The
management category 1ncludes personnel flnance and supply
systems. Wlthln the functlonal category are the appllcatlons
of the m1351on-or1ented mlnlstrles 1nclud1ng health, educatlon,
‘transportatlon, utllltles, agrlculture, and trade.v'The
computer support to~development plannlng is also included. in
this:category. The scientific and technical applications include
nthe_use?of’thevcomputer.for engineering design, research and
analysiSLin suchfaréas asihydrology, meterology, and'highway
constructiont"There‘is no:way;to.generalize,onathei
varlous uses 1n the, developlng countrles w1thout referrlng to
thelr extent of computerlzatlon.y A c1a851f1catlon scheme. ..
for Just such a: purpose was. 1ncluded in the 1971. Unlted Natlons

report “The Appllcatlon of . Computer Technology for Development.

The four levels in. thls clas51f1catlon have been de51gnated as
1n1t1a1 basxc,voperatlonal, and advanced. The: scheme 1s used
ectlon IV E. of thls report where forelgn asslstance for

educatlon and tralnlng 1s dlscussed and each 1eve1 is. brlefly
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deflned"*Thewlnltlal level:is: characterlzed Dy nonoperatlonal

cfmputers 1n the*country‘whlle the advanced, level. connotes
extenqlve use of homputera and a: full -range: of: related-
professlonal*act1v1t1es.;1

VQJ&Q = At the "ba31c" level, ithe. computers both in and

dut of government,are.used.almost exclusively for what might
beﬂfefmedibuSineSS-ériénted applications. Examples are
personnel records, payrolls,.financial accounting, 1nventory
contrel,.and billingi. Included are usually large statistical
usystems;for thekgovernmentisuch as census, customs, trade, and
taxation.. As more.computers become available and a country's
classification*Changeswto-"operatidnal", there is increased use
:ofthe,computer, in -scientific and engineering functions and
more sophisticated applications in management sciences and
ioperations research. - Even at this point, however, there is
very?littlequse;madé of the computer as direct support to
ieconomic. and social development planning. The major obstacle
‘to: more -effective use and to the upgrading of the application
iwahexlaqk«oﬂ«adequdtély trained systems analysts and
designers. Steps:to-provide this training, coupled with
:gpigntationaprograms»forxfunctional managers to make them aware
.ofs.the, potentials. offered by the computer, can provide the best

means: for: extending.the.useful application of the computer.
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The very defmnmtlon of: the® "advanced" level of

computer activity requires its usevlnvall areas of government
0perations. Appllcatlons w111 be found 1n rall three categorles
of management, functlonal operatlons, and sc1ent1flc and’
technicar‘work. Very few: of the«developlng countrles, however,
W1llTbe found at! thls level of: computer use.”
v~wThe~creatlonoof«theufour "levels" of classirication
‘depending upoh?thefExtentﬁofieomputer'use,!aersuggeéted'invthe
5reportfof*theﬁUhitea%Nations;J$s~entirely‘arbritraryuv"There
*aregﬂofﬁeouree$:no;ﬂirm“linesﬁdividingfone»ievel from the next.
"The real situation-is that of a broad;spectrum reaching from
‘those countries without'a single computer to those with
advanced use of- the: latest ‘techniques:. The great majority of
the developlng countries: find themselves somewhere from the
basic leéevel’ (with” about a dozen computers) to the operational
level (with from-80 to 100 computers in the country). The
-government is usually an early user of the computer, as has been
»gtated) . and thehlower:thevlevél*a‘country is on the classification
spectrum; theihigher'will#ueuallyfbe the percentage of the
totafﬁeompu%ersﬂthatﬁare”Within the-:governments. '
’ ver PHew development candgrowth: in computer use in the: govern-
fment brings ‘with it'‘the: problems of management and organlzatlon.
Th;swcould,beﬂsaldxaboutaany«new¢endeayorwbut’these‘1ssues*f

are . of unusual significance in the case of computer activity.
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Computer technology is'a tool to be used 1n the'
accompllshment‘of the m1381on&and~funct10ns of:ithe varlous£
goyernmentwofflcesxﬂwIths»notea=sepanatexfunctlonuuntosltself
But'must always‘be regarded as a servant of those: engaged in
'thé?diécharge‘of;the%functionalwactiVities. The government
imanagers?would‘domwelllto inéure'thatwthe mechanisms for
¥the%u8efofwthi8%tool:do*ﬁot‘dominaté the purposes or functions
‘toywhiéhithey are, related. Those engaged in providing computer
services should always remember their purpose is that of serving
.and ‘be able to accept this role without the interpretation that
it+is in some way demeaning. This principle should always be
kept 'in mind as the government organizes to use this technology.

~.» On the other hand, the capabilities provided by the
computer are such that they have a profound effect on the
fundamental management énd organizations of the very functional
activities it is supporting. - The computer offérs a here-to-fore
unheard ‘of :capability to process and handle information--the
principal commodity of management. In the past few years,
much has been said and written concerning the sighificance
bf'infOrmation in the control and direction of any activity and,
more ‘specifically, of government. It has been realized that
"he: who :possesses and controls the information wields -the
power" .and many are now also aware that the computer can make

information available: in a manner and time never before possible.



Phus, the 1ssue ofvthe organlzatlon and control of’computer
Eacllltles dn the government 18 a dellcate one and can;have
Ear-reachlng 1mpact. |

: The .issue of organlzatlon for computer act1v1ty in the
governments of the developlng countrles:has focused frequently

n the, degree :of centrallzatlon.ofsdata processlng equzpment
to the exclu51on of: the equally important: problems  of :computer
nanagement. ‘As-a.-country is- 1ntroduc1ng .computers in:. the by
government, ‘is: it: best to ‘establish a central computer faclllty
or: to.permit each ministry to acquire: 4its own hardware for Ats
particular:needs?.'Theiresolutlonwoﬁwthe degreezofwcentnalizatlon
tofbexestabiishedrisﬁaidifﬁicult‘problem;for-any manager,
butmparticularlyisoxforathosemunfamiliar-with:the advantages
andrdifficulties“enoounteredﬁinvtheuuseuof-computers.
nm*arar7Therefareavalidwarguments;to~be;made~in supportrof
both centralization-and: ‘decentralization.. . Centralizatibnwoffers
certain econdmleSedue’to scale.: . It is: p0561b1e to ‘have - lower
overall computer costs when .the work is::done :on-a-large -
computer rather than a series of small ones.. More,efflclent use can
probably be- madesof sthe ‘technical:, personnel and..staff :in. a Jlarge,
centralv1nstallat1onsmuCentra11zatlon4offers.opportunltles.for
'specialization-andfthe*technical-quality’of the*computéruyw
operatlons can often beneflt. :The- larger .computers : areﬁmore
versatile and are able to perform complex processing operatlons

more eff;c1ent1y.~»The;centrallzatlon tends to encouragepmore
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ve i tegratlon of act1v1t1es and the avallablllty

>f relevant data 1s 1mproved.i And, flnally, the need for
the many government users to be bothered w1th the detalls of‘
aperating.a computer;center is, reduced throngh_concentrat%ng
Lhe responslbllltles in a: central; staff. o N
e Proponents of. decentrallzatlon alsovhave SLgnlflcant
points,that,can,begmade{ It is an axiom of good management
that.a manager is, provided control over those resources
required to meet his\responsibilities. Computer services can
be+coneidered one. of these resources and, therefore, should
not be removed to some central authorityﬂover whom the manager
would presnmably,have no control. The essential cooperation
between the functional user and the computer staff can be |
better assured when they both report to the same official.
Better team work can be expected and less'delay in the
development,and implementation of needed services. In some
situations, the case can also be made that the degree of |
;sophistication of the technical staff can be less for the use
of .the smaller machines that are required for effectivevuse of
a large computer. |

There is no. single answer to the issue of centralization
Vs decentrallzatlon of government computer serv1ces that can
:be. ceveloped for all countries. Each must evaluate the
.factors as they. relate to the peculiar circumstance 1n its
gogngenvironment%_,Thefrap;dly_chang;ng technology ava;lah;e

.must be.one jof these factors for congideration, The emergence
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!of teleproce851ng, ‘or. networklng, 1s maklng it p0351b1e to

more efflclently use oentral computers through femote

termlnals and' communioatlons. ThlS technology will alter the -
pre;1ous arguments for and" agalnst centrallzatlon and can “be
.expected to change organlzatlonal de0131ons. It offevs the
capablllty to use a central computer w1thout the usual dependence
‘on the central staff. Teleproce551ng, However requlres ‘suitable
commﬁn{o&tion!féoiiitles, ds previously discusséd; which™do not
;éitéf”ih*many*bf*fﬂé developing countries. ‘
i As'a general conclusion, it is recommended that  the
early 1nstallatlons of computers in government be on the basis
5f centrdl service to meet the first priority requirements.
The expansion of this ‘capability should be fully supported by
apﬁ?opriate feasibility studies and the alternatives of
centralization vs aéoEntralization‘evaluated‘by a high

ig$gl and impartial governmént authority with the help of
approprlate ‘and objectlve technical assistance.

21

*" ' The need for central management of computer planning

=
D

and the establishment of regulations and technical guidance
for the government activities has been all too often lost
<1n the issue of the degree of centralization of’ oomputer

-operatlonal fa0111t1es, " The 1mportance of the development,

implementation and evaluation of national planning for ‘the use’
of computers has already been discussed. Additional functions
that need to be performed by a central governmental compiter

fgtéffQinEindéi”‘lyfsoientifio'and’teéﬁnfoél'adViéé and guidance
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féjgbvérnmeht&dfficesaonﬁéuChWSubjéctsﬁaé“éqﬁiﬁﬁéﬁt
capabilitiés;asyétem‘devélbpmeﬁt;?advancesﬂih*fhe-et&téi
ofetheeart;aand“applicationsrdeSign;-2)'éStablishmeht of
éyStém»procurement:pdliéies;éﬁdﬂprocedures;‘inéluding%feasi-
bility'study’ criteria and review, and hardware and software
seléctibn;TS)Adevelopment of personnel policies, including
salary structures, career development plans, and educ&fidn
and training; 4) and :the development of a program of =
standardization as described under the section on national
planning.

8 Some countries have already come to the conclusion
that, in order to obtain the maximum benefit from computer
technology, a central governmental authority is needed to
develop the national regulations and policies required and to
manage and implement them. There are two major problems
associated with the creation of this staff:

1) the development and retention of competent
personnel; and
©22) the organizational placement of this staff.
¢« v -The government personnel programs for computer
specialists in the majority of the developing countries are
seriously -inadequate. It is not uncommon to find that' the
pay‘férwa«computer~specialist in the government service
is" from one-fifth to one-third that for a similar position in

;thewppivate sector in a given country. This' results in the use
. ( .
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?ofigovernment serv1ces as;:a; tralnlng ground andkthe best

;performers are subsequently hlred away - by 1ndustr1al and
commerclal enterprlses. ThlS practlce has caused the government
personnel turnover to be unacceptably hlgh and has left: 1te A
1nstallatlons and staffs. with: too few competent pe0ple.:§_df'

| Slnce computer technology is:so-new:in/the: developing
»cgggtr;es,icompgterﬁsc;enceyhasgnthbeen recognlzedﬁbywthe§
‘goierﬁmemt,persoqneltsystemﬁ‘as»atseparate and;diStinctoéﬁé
_p§g§935ion,, There.is no provision;forﬁtheirnidentificetion
;am&tinclusion in civii servicevclassification scﬂemeeiandlno
*egtgg;ished,cniteriaﬂforlpositions,ﬁ This;has;madeﬁit imoossible
tcﬁhggemedequete:career,developmentmplans forthose :engaged in
thé&Véﬁist tasks ‘related to the computenr. .-
”U;ﬁ@;fgﬂ?hese,inadequacies have had serious effects on.the
attempts@toideyelopubetter»governmentfcomputeruoperational;
céﬁfers and ADP management staffs. .It-has been.a factorzin.the
diseatiefaction1offthe-goqermment,computenyusere.of a central
compoter service and has comtributed,toﬁxhe proliferation of
.computers[in?thefgovernmentgasptﬁeavariousuusers seek to
iehpplamtqthe,ghqcceptaoiemﬁeryicewwixh\theiraowheoperations.
ItthSgalsoﬂbeep;eafactorgin the difficulties -many.of :the'::
7coghtries.haveoexperieﬁoed:in;developinganeeaedlnationalfew:
?policies;and management:directionqggltwis'not‘unusualntowfind
‘ecch4actiyity_being done‘bygaistaff}withxgeneralvmanagementi

experience but with little:dr. no-ADP training.and, background.
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" "'.l. peopJ.e' resource's‘ ‘are '"eXtreme l1y. criticaltl’

1n the successful ugeof computers. “The plannlng ‘for ‘thése

resources deserves the sale | systematlc approach recommended for
hardware and software selectlon. Plrst, ‘what are the needS'
of"the government'serv1ce for compa%é5“§béaiélfété?f*ﬁfﬁigﬁ
can be answered‘oh”semeral.Iebéisi'”@oalswsﬁodid be clearly’
sga%éd“forftﬁe compufer‘acfiVitiESf‘iﬁcldding”%hé‘operational
=§€%viﬁé“éeﬁ£ef§‘aﬁd“theimaﬁégeméﬁt staffs. ‘Then for ‘each”
position there should Be'specffic:criteria establishedg i.e.,
the 'responsibilities defined and the knowledge and experience
‘Specified. These positions should be reéviewed and appropriate
ci§SSifiCation'smructures developed to accommodate them. A
realistic pay'schedale'musf be established with full recognition

vy

giVéﬁftdfpay*fbf*éamﬁarable jobs in ‘the private bector “and

&
H

for j'bs”of similar vesponsibilities in the government service.

"‘*THe “governments can expect to have to pay higher salaries’ to

”tﬁé‘compﬁfer’speciaiisf“than to other government employees -

. "7‘*

holding%posffibﬁs of ‘similar responsibilities because Of the

newness of fﬁe”feéﬁnoiogytahdthe”sﬁorfage'of‘trained'people.
"' 'THe ‘other factors Offimporfaﬁce to any good personnel

program requlre spec1a1 attention in ‘the computer field because

of the seVere competltlon for capable ‘people. These include the

7development'of sources of new employees, effective selection

yek

procedures,,trafhfmgjprdgrams“affer employment; and a dynamic
career development program including opportunities for

‘1nteract10n with others in the same profe581on, job rotatlon,
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"rsonnel evaluatlon, promotlon opportunltles and profe851onal“

It ntbrptd toftntht pvl r~ '

‘recognitlon

;ndlcate the governments of the developlng countrles have
generally not been successful 1n hlrlng or, retalnlng adequate
numhers of,competent.computer;profess;onals..\_,Wwig

The subject of the governmental role in the use of .

PR N

‘control comm1581ons establlshed by many - countrles. :Suchelf
groups, or committees, have been frequently. created as the
government officials have wisely perceived the need for some
centralsmechanism,for.the coordination_of the interests and
act1v1t1es of all mlnlstrles 1n the ADP fleld. In the early
stages of computer development these commlttees are frequently
gexpected to Serve'ln,a capacity exceedlngjthe;r capahalltles,
such as declslons 1n hardware selectlon.: The members quickly
dlscover the need for technlcal competence and thus, 1nvar1ably
recommend that A separate full-tlme staff be created. .-The .
usefulness also breaks down 1f they are expected to provxde
the actlve management for the government ADP act1v1t1es.

Fehf it

1Thls~becomes management by commltteefand 1s very seldom.

successful. - The respon31b111t1es for. the government ADP
management staff and operatlonal serv1ces .must be placed w1th

selected 1nd1v1duals.lor single individual 1f these two.



fact1v1t1es are’ comblned) and the necessary author
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must accompany the respon31b111ty. 'In addltlon,ﬂthese

(o

ty

'1nd1v1duals must report to*an off1c1al suff1c1ently high

in the government'structure‘that there 1s adequate authorlty

g ,’,_‘._.“_)‘-, ].3‘,_,.,? ;‘.,.. v GE ¥y RN

avallable to be exerclsed'or'delegated. B
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Thls 1s not to say the 1nterm1nlster1al commlttees
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do not have a place. On the contrary, they can prov1de a
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most 1mportant serv1ce.v Thelr pr1nc1pal role should be

“dn adv1sory body to the senlor OfflClal to whom the’

By

ADP staff leader and operatlonal managers report and to

¥
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these 1nd1v1duals themselves. These commlttees can help

!

gulde the formulatlon of the ADP p011c1es, fa0111tate the
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communlcatlons and understandlng between the users and the

i
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techn1c1ans, prov1de guldance in the development of 1ntegrated
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systems supportlng the needs of more than one group, and
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serve as an evaluatlve body 1nsur1ng the respon51veness

4w

of the serv1ces and pollcles to the needs of the operatlng

arms‘of the government.



Educatlon and - Tralnlng

i b

[ntroductlor

"Educatlon and tralnlng for the appllcatlon of
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gcomputers to accelerate the process of economlc and soc1al

ey v ,* o
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.development must recelve flrst pPlOPlty." ThlS statement
o bt § f* v ':-. Gopreg g L 4 [N S T

Lempha5121ng the 1mportance of educatlon and tralnlng 1s the
) ~,f" IS S VT W \_-.

flPSt conclu81on presented 1n the Unlted Natlons' study

,entltled The Appllcatlon of Computer Technology for Development.

fThe theme 1s contlnued in the draft of the UN's second report

; ! !
on. computers where educatlon and tralnlng are presented as

the most fundamental prerequlsltes for the successful

ape b FELN

applicatlon of computer technology for development. The

f.»'..~>,5 Rk

1mportance of educatlon 1n thls context is supported by

:."“'tx"f"'“»’,—"; LA coe FE

v1rtually all those engaged 1n any way w1th the use of computers

in the developlng countrles. The Unlted Natlons agenc1es have

‘each expressed thelr bellef 1n 1ts 31gn1f1cance as have the

. CA
s T _’\ A A

1nternat1ona1 profess1onal organlzatlons and the 1nd1v1dual
developed and developlng countrles themselves. The survey work
!conducted by NBS 1n the nlne selected countries produced
,overwhelmlng ev1dence that 1nadequate education and tralnlng
vhuvn heen the pr1n01pal deterrents to more effective. use: of

:rhx ;technologyw Regardless of the present extent of computer

use)or level of economlc development and, although the’ type '

lof educatlonal requlrements may vary, there -can be. no questlon

‘that 1t 1s the ma1or need to be fulfllled to permlt more



effectlve use of the computer. The 1nrrastructure

1

_all levels.lﬁThe 1ntroductlon of educatlon or orlentatlon

ooncernlng thls technology for the general publlc is also'““

1mportant but the ne ;‘and approach must be carefully evaluated

: i
.’*14' KA

for each country. &

& B? Background
& The 1ntroductlon of computer technology 1n many less
developed countrles was frequently W1th1n a unlver51ty, or in
the statlstlcal offlces of the national government, or ‘in the
bu31ness offlces of a major industrial or commerclal flrm

usually?w1th 1nternat10nal afflllatlons. The equlpment

manufacturer has usually played a ma]or role in these early

1nstallat10ns and appllcatlon. It has’ been a frequent pattern
that the manufacturer w1ll ‘not only 1nstall the equlpment but
provmde the flrst appllcatlon programs and superV1se the early
months of operatlon.? In the course ‘of thls work ‘the manu-’

ETE R

facturer has often been the only source avallable for any

The manufacturer-prov1ded tralnlng has had an

emphasms on 1nput preparatlon, elementary programmlng “and”




computer support 1n these areas.b It 1s not surprlslng that”

fthls‘tralnlng has been strongly orlented toward the hardware

- ,--.\, R

jbelng used 1n the spec1f1c 1nstallatlon and empha81zed technlques

fand procedures rather than broader prlnclples and concepts.a

The end result has been a cadre of tralnlng techn1c1ans or
»programmers ‘capable of performing w1th1n a narrow range of
;act1v1t;es dlrectly assoc1ated w1th spec1flc appllcatlons and
;Wlth a glven set of hardware. Thls 1s not to crltlclze thls
iéRPangh' It lS 51mply a, recountlng of the facts as they have
.occurred.ﬁ

, There have alsolbeen s1gn1f1cant efforts made by
selected un1versmt1es ofhthe developlng countrles to establlsh
:the fundamental educatlonal programs needed 1n computer sclences
jand related dlsclpllnes. It 1s not p0851b1e to generallze on
5thls effort or 1ts success as there 1s such a w1de range among the
countrles of levels of economlc development,«of computer use,

;and of educatlonal programs.u,In many cases, however, the\,

;stage 1n thelr 1ntroduct10n 1n a, country and have establlshed at

1eust a baslc lcvel of tralnlng for thelr use..

e N i\; . s Sl RNt

The degree of sophlstlcatlon and extent of avallablllty
;. i ‘w) 1. o

5
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Apeati

:one measure suggested by the UN report on the appllcatlon of
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'computers fopr- development to be used 1n classmfylng the

il ‘lllf ".':-; N TR VS SO 5 N

:countrles accordlng to thelr use of computer technology.

C.. Educatlonal Plannlng

T The 1mportance of educatlon and tralnlng has been

.supported and underscored by all assoclated w1th computer

A

:use 1n developlng countrles. The crltloal 1ssue is how to

LIS

”attack thls problem--how to respond to what is an agreed
:trulsm. The ob]ectlve can be simply stated. The task facing
eacggdeveloplng country is the determination of the "right
k;néf;of'education for the "right numbers“ of people. An
‘educationalﬂplan is highly desirable if the proper balance
;is‘to'bepachievedvof educational and training programs which
will, in turn,uprovide the needed numbers of qualified
personnel in all phases of computer activities.

The literature abounds with studies, reports, case
wreviews, and;records of conferences dealing with the subjects
of computers. education and development, or some interaction’
:of'the three.k But, as so accurately pointed out by Gotlieb
'inkhis paper presented at the Rio Symposium on Computer
Bducation for Developing Countries held in 1972, the hard
.data on the speclflc theme of that conference is scarce.

‘What seems to be so often lacking, is a systematic approach
to thc solutlon of the educatlonal need, 1gnor1ng preconceived
'1deas and.unsupported oplnlons.. The problem must be taken

beyond the point of platitudes to hard facts and emotions must
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2be replaced by loglcalﬁand5supportable ratlonale. sThe'
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1 :"_,.‘, .i’, 3 . : . . ‘wv“
the economlc development demand the 1nvestment to support the use.

,vl

‘of the best system englneerlng technlques 1n thls educat10nal

i “...’:H ,.',

.4 e TR

,CaJro conference,'the cllche "plan your work and then work -

_‘..,‘, '

;your plan" has prov1ded management wzth an effectlve approach

for the guldance of 1ndustr1al and bu81ness act1v1ty for many

years. It 13 equally appllcable to thls 1ssue."ﬁ”

A suggested approach to the educatlonal plannlng

.4/. ¥

would be to follow the loglcal steps frequently recommended

w. AT

for a feasmblllty study for an entlre system, for, in fact the

1;" xr.\,‘»‘

_educatlonal process can be thought of conceptually as a system.

A brlefﬂrevlew of the steps for a typlcal plan follows.

l.x Goals o | | |

The broad goals or objectlves, of the educational

v"system" should be stated 15 clear and concise 1anguage. For
‘example, 1t should 1nclude reference to the development of
~skllls requlred for the expected or de31red growth of computers
tover a speclfled perlod of tlme, and the achlevement of
‘effectlve use of these computers for economlc and soc1a1
'development.' It could also address the necessary development
.of publlc attltudes and managerlal understandang of thls‘T”J
.technology Whatever the approprlate goals for a spec1f1c:

v

}country, they form the broad framework w1th1n whlch all o
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.follow1ng steps can be judged.' All phases of the plan

. '-, \.,ﬂ,.’. oy

"must be_able to stand the test of evaluatlon agalnst these
goals.
2. Levels of Educatlon and Tralnlng

RN S I

Thls phase of the plan 1s concerned w1th the

- v,'.n,' e (.,' 3

identification of the varlous levels of educatlon and the ,
categop;es_wlth;n these levels., It is ;ntended to answer the
question "what education or'training,is needed." For example,
it is possible to single,ouf-three broad levels of education,
i.e., generalhpublic education, managerial education, and.education
and training for the technical personnel engaged in some phase
_of.computer activity. Within this latter area, the very use
of the two words "education" and "tpaining" implies the wide
range of‘ieVels‘involved. This range can be bounded by the
soPhisticated,'advanced graduate school education in'computer
sciences on the upper end and vocat10na1 tralnlng for computer
operators and those engaged in data preparation on the lower
”enc of the spectrum. The 1mportance and purpose of the
of,thc«deslred,relaglonshlp‘among_them, Thls dlscusslon
should still. be in non-technical terms andeithout‘cqncern for how
.such education would be accoﬁplished.

. ~Educational Needs

U fvf;Thefuseiofwthewferm "need" implies a.quantification

and an*esfabliShmenf’offpriofitieswf’Whatﬂis?theﬂmagnitude'Of;

the ediidational requibemént for tHe tliree brcad ‘Tevels' and
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categorles as establlshed? For example, hcw many . managers v

should recelve some 1ndoctr1natlon over: what perlod of
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1t1me? What SklllS are requlred w1th1n the techn1cal area
4 LR SEE T Aty mi

'1n uhatvnumhers and over what perlod of tzme? Whlch are the
'most 1mportant to 1mmed1ate results, Whlch are essentlal to'
long range development, and whlch"oan be postponed with the
’least detrlmental effﬂct? The development of these requlre-
‘ments ig probably the most crltlcal'step and yet the~most
‘aifficult. Resources will® probably precludé the “simultanedus -
‘Pesponse to all néeeds and the careful designiof priorities.will
‘provide the balanced program-so-essentialito most .effective. use
of  the .technology.. There. are numenous:examples:of .poor.
lbalance in the education .and development. of,skills. Some. .
countries. have rapidly responded, to ,the growth of computers
with a crash program.for the training of programmers . The
‘result, in some cases, has been an excess of programmers w1th
1nadequate provmslon for capabllltles 1n systems ana1y81s.

.The 1nbalance 1n skllls has resulted in 1neffect1ve use of

Ithe hardware and poor utlllzatlon of scarce resources. o

ke ‘. o The rev1ew of the use of computer technology ‘in
the nlne countrles selected for thls speclflc prOJect by AID has
1ed to some speclflc conclus1ons concernlng the ‘need for computer
educatlon and tralnlng. Although-each country must: develop its
"oi}ih%f":gét*of‘,’réd\fire}n’éht's“*-“a"nd‘ priorities; “the ‘following were found to
/he,generally valid.

: a. Orientation’ in.computer- technology
yfs&urgenﬁlyfrequired for:seénior managers. in both 'government
and,commercmal organlzatlonsu<,There 1s a -general  lack.of.,
appreclat;on 0f .the, potentlals of the computer on. the part

of senlor funotlonal managers such as subcablnet officers and

d;vls;onal‘heads; Equally;asﬁ;mportant, and also f°und;1%¢k;nga
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is an; unde"tandlng of" the’major problems and pltfalls

'assoclated w;th the

'se of'the computer as a tool in a

fglven functlonal act;y;ty.i It 18 lmperatlve that the
‘dec181ons concernlng the use of. computers should .not. be

‘made through default by the techn1c1ans. They are-1n~no
p051tlon, because of the lack of knowledge of the broader
‘%agueg_apd beqauee‘of,confllctlng-mop;uatlons,uto make,theae'
pqeg§sious,atheir'input) however, mustdbe.oommunicafed;ﬁo‘
theﬁganager so,tbatnthe,technicalxisaueszoan,be inoludedgin
tbe~deoision—making”ppooess. _if the manager has no baokgppund
knowledge there will be no.effective communication and no )
basis for tbe.evaluation_necessary to lead to fhe decision;
;The%geed for fhis;education of the managers as a high

,pqiority has been expressed by representatives of government,
commegpe?:educatiou and the computer industry in the developihg
.countries; ‘This.expression came from ali levels, i.e., .
.;cablnet mlnlsters, corporation vice pre81dents, professors,
and, computer techn1c1ans.

BTN . b. Computer systems analysfe‘apd designers
are in crificallyfshorfxsupply. It has been common practice
for the early appllcatlons for computers to be transferred
from prev1ous .systems in which varying degrees of machine
support may have been used.. Thls transfer process has been

w1th llttle or no, .fundamental, change .in the system, involving

‘simply, doing, on a, computer, exactlv, what: was. previously done
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nis?now5usually done faster than

:befor_vbu{‘that may befthe only differenoe.f@Programmers

;have7been tralned £ help in th1s transfer and to modlfy

'and 1mprove the performance of these applloatlons. VTR -
luse of ‘the computer 1n many 1nstallatlons has ‘riot’ gone
.beyond this’ transfer process. -The major obstacle is thé
lack of quallfled systems analysts and des1gners to ‘pérform
_feas1b111ty~stud1es for~the determlnatlon of selected‘functlons
Taﬁproﬁriate for ‘computer support, to design the computer
npfocesses'for’these'seleoted'applioafions;{and'to guide the
implementatiOnvof*fhé]COmpurér7program development to the
point ‘of -accepted operations. Again, this lack has been
identified as a prindipa1>deferrent'fo’effective utilization
fOf*the*oomputer;5yffho§éfiﬁVolved”in the developing countries.
Vgl The absénce of adequately trained and
lenperienoed”oomﬁdtérfinsfallafion“managers is a third major
pﬁbbiemvLﬂThisvié“éﬁwa%eardfja“réal*diiémma'fof*tﬁe'develdping
‘oOunrries. Mr. Dessau of UNDP best expressed this problem
'in"his ‘presentation at the Rio conference as follows:
"Iﬁiisfgenerally realized that computer-
vspeoialists*only‘beoome.real professionals
*%Hrdugh‘an‘exfensiVe learning’prooess.s
| Eduéational’ backgrotnd such ‘as’ éngineering,
‘mathematios;“statiSfiCS3 economics or -

“computer science,- etci,’ is’ regarded éssential
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for'filling . jobs 'as conipiter specialists.
‘HoWever; only additivndl on-thHetisb trainifig
‘or‘wérk as’a’ trainee in the ‘computér ‘center’

vy

‘environment for a7ioﬁgér¥periéd‘of’tiﬁélﬁ

Wil produce a- thuly uséful“and’khowledgeable

person whd*één}ﬂ&s*an“éﬁaﬁﬁle;“mahagéﬂ*U'L*”

‘computers, " | ‘

| ﬂ"”Thé“ddmpﬁférﬂmahagér'ié driti6é1 in'any“‘

“Installation but his importance is even magnified in the
' deveéloping ‘countries. His gesponsibi;itiesfand role
f’sérVé'as'prime examples of the inabilifygdf pure education
to.providé adequate preparatioﬁ for -the' demands for actual
perforﬁaﬁéé. Particularly in a developing country, the
computer manager ﬁill be expected to be able to perform all,
‘Or' ‘most; of the technical tasks under his direction, to be
”ébIé“fb*ﬁrovidé'effective‘ffaining and direction to his
eﬁﬁlﬁfégs, to 'beé able to'communicate with his bOSéés, and
to deal ‘with a‘Widé»VQriefy of external forces such as the
fhédeEﬁe*m&nufacfﬁrer's‘repﬁesentative. He must be an5expert
in personnel managément, in financial and budget hatteﬁs; in
*héﬁdwapé aﬁd'§6ftware;'and~in'public'relafions. He needs -
‘formal compu'ter -and maﬁagément'fraining and lengthy on-the-job
training: ‘Aﬁd‘thé-dévéldping'countries"neéd?éuch capabilities
now. ~ Such istfhé“dilémma;‘ The only solution appears to be
diﬁéé%“ﬁéé{gféﬁééffﬁbm‘eﬁﬁéﬁféﬂded instdllation ‘managers.

J'a;;'_f:»'}*‘n.j R RO AR I TS 5 SR A TR R S P LR R A T INE T TS S LT RS I U A
Depending “upon’ the particular circumstances this help may be
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avallable _from; W1th1n a glven country"from'other countrleSj

in a pavtlcular region, or from so-called developed
countrles.u To..be, effectlve, thls a581stance must be, dlreot‘
personal guldance w1th a. guarantee that the consultant w1114
not take, over the operatlons dlrectly but: teach the 1ncumbent
the technlques of~1nstallat10numanagement._ o |
‘It is not enough that we talk about .education and -
tralnlng 1n .general :as the. flrst prlorlty of more effectlve usge
of computers in.the deve19plng.countrles-» We know ;much .more
about the,prqplems;anthheAareas neQuiringuconoentnationw It
ig necessary to emphasize.that each country has its unique needs
but, .the previously. identified educational requirements can
be substantiated asggalid;generalizations.
.5 w4, Educational and Training Specifications
%g «+ ... --This phase of, the planlinqludes}the.deyelopment
of,fneﬁspecifio;eduoap;onalzand.training;pnogpams_to meet the
neeqe ldentified. j_-‘I1_;.‘.sho‘ul£'1 outline the steps to be taken to
pggque the education needed, .including such details -as
1geguipements‘ﬁor“teachers,;fixedgfacilities, course content,
gpagelifexternalhexpertAaseietanoe,.and.a‘schedule_for,.
implementation.egIthhouldJincludenadequate1detail,to;permit
es;lmates of .resources :for .each. segment of the plan.

~H‘Tt 1q a11 oo [pequent ‘that educational or

[ M NPT
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t_t_zn I_uli‘m‘ Jlg_o,'cn_,rq,nuo ,:i'i,q epdied dhal Anclude Qudy this step of
the pldnulng proce e T Eor example,ha:needkmaydoe'perqeived for

advanced computer science. educatlon at the graduate school.
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,level.‘ A plan w1ll be developed for. such a program and steps

ﬁﬁﬁﬁﬁ

ﬁtaken as a result of such 1solated plannlng runs the danger :
ostupportlng a spec1flc area w1thout regard to 1ts prlorlty’
'w1th1n the total educatlonal requlrements. It also does not
;p}Bblde for the determlnatlon of the approprlate balance of
skllls relatlve to the expected natlonal demands. Such a program
lS usually valld and needed 1n 1ts own rlght but thls is no
guarantee that it is the wisest step to be taken by a country
where resources are in partlcularly crltloal supply.
s, Evaluatlon

| ThlS is a phase frequently‘overlooked in the
planndng for any system or activity. The total planning'
?process is an 1terat1ve one requiring feedback from results
for modlflcatlons as approprlate. The 1mp11catlon of a continuing
process is all 1mportant. There are at least three areas of
the educatlonal plannlng that should be under constant rev1ew,
i, e., the technlcal acceptablllty, “the economlc feas1b111ty, and
the acceptablllty to the ultlmate "user" or manager. The'
technlcal acceptablllty deals with course content adequacy
of faCllltleS, the 1mbalance of resources such as teachers Vs,
puplls, and whether or not the schedule as establlshed is proving
workable. The economlc fea51b111ty is a review of the’level of

resources belng expended compared with the results of the program

and w1th the expected avallablllty of the resources. Thls
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would lnclude a determlnatlon 1f the resource estlmates

modlflcatlons of the plan as necessary because of economlc

.: e
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con31deratlons.‘ The acceptablllty to the manager requlres )

/\J

'an'evaluatlon by h1m of the results of the educatlonal plan,

W U I J/ i

theﬂadequacy of skllls avallable 1n numbers and quallty,_/i

n. i

fand a restatement of h1s needs whlch, 1n effect, starts the

recycle of the plannlng process.i
D. Technlcal Informatlon
The 1mportance of effectlve communlcatlon of technlcal

[

1nformatlon related to computers and thelr use cannot be

u:"'_'

overstated. ThlS 1nformatlon is needed 1n a varlety of forms

SRS DU f
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by managers, systems analysts and de81gners hardware englneers,
'programmers, researchers, and 1nstallatlon operators. As 1n
‘other technologles, thls free.exchange of 1nformatlon 1s the
11fe blood of the computer 1ndustry 1n the developed countrles.
VOne researcher bullds upon the work of others, appllcatlonsA

‘de81gners take the results of the researchers and put them

1nto practlce, 1deas for more effectlve operatlons management

are developed from the successes and fallures of others, and

A
A

programmlng technlques are 1mproved upon and applled through

L I

the exchange of 1nformat10n among the programmers.

,‘. R

The opportunltles for such communlcatlon are many

S

and varled 1n the developed countrles. Dlrect personal contact

;A,,:;

,w1th 1nd1v1duals hav1ng spec1a1 SklllS and knowledge is

'usually as close as the nearest telephone. Conferences and
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:symp051a‘abound in the many“speolallty areas of computer f

‘sc1ences and management. Reports, studles and the technlcar

press'have grown at a very rapld pace and the pr1n01pa1

problempls the organlzatlon and handllng of thlS llterature

for ,ulck and speclflc retrleval. The 1ssue 1s “one of
seleot1v1ty from a great volume of 1nformat10n. AR
i The 1ess developed countrles face qulte a dlfferent
problem.? The computer speclallst or manager attemptlng to
develop and 1mplement computer appllcatlons or to ‘do related
research in these countrles is usually very isolated from
;others engaged in. smmllar efforts. The degree of thls
iéolation‘depends, of course, on the stage of computer use and
activity“injthe:particﬁiar country but in most cases there are
a very limited number of people to whom one can turn for |
consultation. This lack is particularly eritical in the computer
fiéld ds great dependence is placed on the direct exchange
of ‘ideas and on 1earn1ng through on-the-job tralnlng.

" Thi’s 1solat10n ‘places a premium on ‘the avallability
of cirrent technical literature. The range of technical |
'1{t§raturern'computers includes text books, periodicals,
régéa%aﬁ fodrnais; téchnicai studies and reports, notices of |
meetlngs ‘and their reports, and advertlsements 6f new products.

I splte of the recognltlon of the 1mportance of this llterature

and"its emphasid ‘in ‘reports and conferendes, the lack of
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developlng countrles. The representatlves 1nterv1ewed.1nﬁ

i.

add't'on to the avallablllty 1ssue there 1s the problem of

IS

the language 1n whlch the llterature 1s wrltten. The vast

l

major;ty of 1nformatlon 1n the computlng fleld 1s 1n Engllsh and

1t has_become almost the un1versal language of thlS fleJd.q

It 1svnecessary, therefore, to provzde for elther translatlon of

thls l;terature, for the development of a worklng knowledge of

Engllsh by those 1nvolved or. some comblnatlon of these

alternatlves. '

The 1ssue of adequate technlcal llterature cannot:

oontlnue to be overlooked._ Managers must be encouraged to

prov1de the resources for the acqu1s1tlon of thls materlal_

?an 1ntegra1 part of the budgetlng process for a computer

act1V1ty.‘ Eduoatlonal plannlng should41nclude the neoessary
actlon for effactlve dlssemlnatlon of the technlcal 11terature
once lt has been acqulred.; Project plannlng for the 1ntroduct10n

ofinew or addltlonal computer capablllty should 1ncludelwiﬁ

resources to prov1de the needed technlcal 1nformatlon support.

An approach to such plannlng mlght be the_1nclusmon of an

arbrltrary percentage ofithe total pro:ect cost for thls j‘

1nformatlon support.\ Such an allocatlon can be looked upon
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‘c“lo'ior“lnsu'ance“'or the‘effectlve*use :0fithe.

‘technlcalma531stance programs‘r There is- much ev1dence for»thls

;statement.” Intergovernmentalglnternatlonal bodles, 1nternatlonal

profe331onal organlzatlons, 1nd1v1dua1 developed countrles,

~pr1vate foundatlons, 1nd1v1dual educatlonal 1ns 1tutlons, and
Jcommerclal enterprlses have each partlclpated in: programs to a881st
fdeveloplng countrles in: computer educatlon and tralnlng.‘vThese .
{efforts contlnue today., There -are outstandlng examples of
successful results that have been recounted 1n reports andun

>

studles, There are, of course, also a llmlted number of storles

of fallures., Unfortunately these fallures are seldom documented

bwdetall and the opportunlty for others to 1earn»from these‘
mlstakes 1s dlmlnlshed. | | |

iThe ma]or cr1t1c1smtthat mlght be made of many of: the

-

pastuand presentjprograms for educatlonal as31“ ‘nce 1s the‘

absence of an educatlonal plan for the country 1nvolved.

As prev1ouslywdlscussed, w1thout such5a‘p1an there canubewno“

ﬂbSUPanceithat the programs~be1ng undertaken are address;ng f

tho prlorlty problems.A An 1nvestment in the plannlng process
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1as descrlbed Wlll be more than repald by 1ncrea51ng thea

éeffectlveness of the total’resoumces made avallable‘through
;all sources for educatlon.’ Many of the developlng countrles
éhave recognlzed thls need and are in" varlous stages of evaluatlng
fand plannlng thelr e\ucat.)nal requlrements. “This should ‘be
the flrst area of exploratlon for possmble forelgn teohnlcal
fas31stance.. ‘Requests: for specific: help in- educat10na1 matters
lshould be evaluated: in: reference to such plannlng.i~

;Slnce thls report is. 1ntended to serve as-a’ general
?gulde for those. dlrectlng the use: of computer technology in.
the developlng countrles .and: for those providing: forelgn
9asS1stance to thls process, there will: be no attempt to! develop
'speclflc solutlons toithe educatlonal problem. It,ls.belleved,
;however,.to ‘be: of~some value to review the-mechanisms:available
ﬂfor ‘this: a351stance and to make some evaludtive: observatlons
§concern1ngfthe1r usefulness. ThlS can:bestibé done by
ioon81der1ng the issues as'related ' to the- developlng countrles
lw1th1n the c1a351flcatlon ‘scheme establlshed in the 1971

;Unlted Natlons report The Appllcatlon of Computer Technology

ffor Development. This is considered necessary ‘as the use

5of the mechanlsms for educatlonal assistance will vary so
w1dely dependlng upon the: extent. of economlc and computer

;development ofnagpartlcular country.v

The flrst level 1n the UN c1a881f1catlon has been,-

Ede81gnated as "1n1t1al" nd 1s characterlzed by no operatlonal
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computers 1n the country, only a few natlonals have had any

4*»»,’-* ;;; oy (,,1 .

contact w1th computers, and the only sources of 1nformatlon
R z:rv S : !

are the computer salesmen. These condltlone mean that such

il ! o
a country w1ll be concerned w1th the preparatlon necessary

- v ‘ e
N L RS i
5

preceedlng the flrst hardware 1nstallatlon., What are the

s

most de81rable steps to be taken to provmde the educatlon
*and tralntng to permlt effectlve use of this first 1nstallatlon?
What contlnued expan81on can be expected and how will this
‘effect the early educatlonal programs°

A It 1s obv1ous that extensive external assistance
w1ll be requlred There is no absolute pattern that should be
followed but some general observatlons can be made. The
sénfbr managers, those who w111 make the decisions concerning
a commltment to computer use, should receive an early
1ndoctr1natlon. Ideally, such executive-type training should
'be obtalned wlthout hardware bias and might best be sought
from other than a manufacturer. There will be no way to
develop adequate skills in the indigenous personnel to the
level where they can accompllsh the feasibility studies for
' flrst appllcatlons and to conduct planning for the hardware
kacqulsltlon and all requlred supporting subsystems. These -

actlons w1ll have to be accompllshed by experts brought 1nto

the country for thls express purpose.
R The managers should 1n31st that once they have made

e ) R i

s Ly
Lhe dQCl ion to proceed resultlng from their evaluaticn of <+he



70

;feasmblllty study, the next phase of plannlng 1nclude the

. ST,
¥ ! (e r‘ T s o "“

‘prov131on for the educatlon and tralnlng Con51derat10n -

T

'should be glven to advanced computer 501ence educatlon for

.J Y

vseveral 1nd1v1duals and acceptance that thls w1ll requlre two'
to’ three years of study at some forelgn center of excellence.
Tra ng for' those engaged in the actual operatlons should
begln 4s soon’ as a hardware selectlon is made. ThlS tralnlng
‘ban be made El part of the manufacturer s respon81b111ty but should
be gulded ‘and evaluated by a consultant who should be available
from the time of the preparatlon of the feas1b111ty study
:through at least the.flrst year of operatlon. Although the
manifactubers haveﬁprouided eicellent‘training in many
circumstances; Without“which there mould have been no way to
introduce ébﬁﬁu%er‘téchnéiégy; their profit motivations make
it difficult for thelr adv1ce to be accepted as objectlve.
‘There is no' way for the senior manager to evaluate this adv1ce
withSut the ass1stance of an "1mpart1al“ consultant The
presenence of a competent ‘individual 1n this capaclty is an
1mportant 1ngred1ent to a successful program.

c It is partlcularly 1mportant that much of this
’early tralnlng be on-the JOb and 1t would be de51rable to have the
£fir€t months performed in an 1nstallat10n using the same
‘hardware ‘as ordered and appllcatlons as 31m11ar to those

uchedulcc. for early 1mplementatlon as poss1b1e.' This mlght

?bo,t be- obtalned through a "tw1n1ng".relat10nsh1p between the
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u31ng organization in ‘the developlng country and an

.‘«‘

"organlzatlon in“a developed country (or another deve]oplng
'country) engaged in’ 51m11ar functlons.A The tralnlng can
contlnue on the' hardware 1nstalled w1th1n the oountry o
assumlng a’staff of experlenced operators and programmers
will be 1mported for a 51gm1flcant perlod of time. |

| A very important poiht'that should be understood
and accepted prior to a.deoision to introduce a oomputer
is that the resources that must be investedvin:people,
including training and salaries, will probably.exceed that
required for equipment. Skilled people are the most important
ingredient in effective computer use. TFor development,
" employees such as programmers and systems analysts are needed;
for operation, the services of managers, operators, etc., are
essential.“In practice the two activities usually coexist.
Some sort of computer installation is reouired to check out de-
velbpﬁéntai efforts. And almost every installation engages in
continuing deveiopment as old systems are modified and new
‘ones begun. Such a capability is an absolute necessity in the
developing countries. The optional combination of manpower
resources and hardware expepditures will clearly depend upon
relative costs and on the services which the installation is
supposéd”to»proVide. ‘There is no uniformly "correct" ratio
of hardware costs to total expenditures.v However, many
installation managers devote one-third to one-half their

budget topequipmenf.



1he_t1rst hardware 1nstallatlon 1”ib‘

‘ghould not be Judged 1n 1ts effectlveness by the hours;of

COmputer tlme spent 1n productlve appllcatlons._ It w1ll;

i

necessarlly serve as ,an educatlonal tool.‘ Tralnlng can now

begln 1n earnest w1tth the country on 1ts own equlpment

i ,' :

The educat10na1 and tralnlng plan can be bull+ .around ‘this:,

I

flrst 1n tallatlon and growth planned from thlS point. Early

f»,,_, .'A e

expan31on 1nto a local unlver81ty, 1f thlS 1s not. the loca-

“

tlon of the flrst 1nstallat10n,_would be a, most important .step

1n the pattern of evolutlonary growth.:_ = wfy,; e

There 1s no way to prevent the need for external

a551stance 1n the early operatlons. It is most 1mportant,
PR

Fhowever, that thls external a551stance be requlred to, include

a strong element of educatlon and tralnlng in all of 1ts o

phases.v For example, 1t w1ll probably be necessary to. import

.‘(, ;

0'. r

an 1nstallat10n manager for the first year or two of opera-

tlons.. One of hlS most 1mportant tasks w1ll be the tralnlng

"‘/

of hlS replacement._ There should be provmslon for the gradual

transmtlon of thehrole of the external expert from one. of llne

:*\
PN i

management to one ofpconsultatlon to the 1nd1v1dual being .

f".

It

chardoterized: by some understandlng of computers by .
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;govcrnment and commerclal managers, a llmlted number of
R (‘;7 &l AR SN

computer 1nstallatlons w1th a few natlonals 1nvolved, some

use of computers 1n government operatlons, and limited

FCOmputer educatlon and tralnlng 1n the country.

o o The educatlon and tralnlng avallable at thlst
C ;

p01nt in computer use in a country is st111 frequently very

AT P S B

dependent upon the capabllltles of the hardware manufacturer.

It 1s typlcal that the early appllcatlons programmers receive

L i

thelr ba51c tralnlng from the firm that has 1nstalled the

v .~

computer. As prev1ously ‘suggested, 1t is 1mportant to "have
©rm

an‘experlenced consultant available to gulde and evaluate'
thls tralnlng However at this stage of development there

probably 1s no effectlve alternatlve for. this training.

RUEEE]

The mlstake frequently made is that no sters

are taken to progress beyond thls source of programmer train-

1ng. Spec1f1cally, 1t should be recognlzed that systems
programmers“w1ll be needed as soon as they can beytralned.
This.is difficult as few formal courses eiist in this area
and there 1s no good alternatlve to having the trainee learn
through on- the jOb part1c1patlon with experienced personnel
Graduate courses 1n computer sciences are excellent sources
'Ior syhiems programmers, partlcularly after they have had
5&3Pd1 yoars of appllcatlons programmlng experlence. Untll
suoh oompetence can be developed the management of the early

A

computer 1nsta11at10ns in a developing country would be well



)adv1sed to obtain: the serv1ces of at least one experlenced
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JSystems programmer through external assmstance and 1ndepen—

“; H)S

Ti'i".‘:‘ [

‘ y from the hardware manufacturer.

| Q%mre” The "ba81c" level would be a crltlcal stage for
:the country to obtaln external a851stance in the development
of a reflned educatlonal plan and to insure steps are taken to
develop an expandlng graduate level effort in computer solences
45 °thé basis for the educatlon.of the educators. Guldance
”éﬁbuid he'sought;from‘other countries where such graduate
prdgrams exist. In addltlon, thls is not too early for the
1ntroductlon of the computer 1nto the uniwerSity programs in

a wide range ‘of dlsc1pllnes. At least plans should be developed,
i personnel capabllltles and hardware are not yet available,
for the 1nclu31on of course materlal leadlng to the use of the
computer ds an accepted tool in, for example, engineering,
‘économics;vaSiness admdnistration, and physical sciences.
Again, assistance‘from‘institutions where such programs are
actlve would be 1nva1uable.

é. Operatlonal |
ThlS thlrd level assumes a rather sophisticated

capablllty in the use of the computer. There is assumed to
be exten51ve understandlng of computers by the managers in the
publlc and prlvate sectors. Some of the 1nstallatlons have -

argc computers and de31gn and produce thelr own software.

i

Lomputcr appllcatzons have expanded beyond the bu51ness and
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statistical”functions'to’ such areas” as sc1ence, englneerlng,
and - med1c1ne.w Centevs for computer educatlon and tralnlng
have’usually been developed by ‘this p01nt and frequently
degree; “programs have been ‘started. T

+* The foréign assistance in educafien appnopriafe
for those countries at this stage in their use ofAcemputers‘
should:stem from a national educational plan. It is surpris-
ing the number of countries that have reached this stage and
-have yet to make a systematic review of their computer educa-
tional needs and planned accordingly. -If no such plan exis's,
any foreign.assistance in education should be directed toward
its development. Recognizing there will be exceptions to this
statement,,aSSistance for a particular educational effort
ahould only be provided when there can be a demonstration“pf
its need and its relationship to all phases of education and
training clearly establishedr As previously stated, the
de81red objective 1s a balanced educatlonal program that will
develop the appropriate mix of computer sclentlsts, analysts,
programmers, operators, etc. This will require a full range
of education and:training from graduate courses to vocational
programs. | |

"Wechnical.assistanee for the implementation of
any phane of the educational plan for countries in the "opera-
|ionah?aca¢egory:snou1d be based upon a'clesely coordinated

cooperative effbrtiwith‘sighificant'participation by local
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:nationa154. These countrles have natlonals~w1th suff1c1ent

-‘1,4

”nxper1cnce,:competence and knowledge to gulde thelr future

4development of computer use. Assmstance can: be- expected

X L

‘(

to be requlred to 1nsure the local experts are- current with

‘the latest state—of the art; to\proy;de,consultatlon services

e

1n the reflnement of Varlous‘educational Pprograms, and to' -

.v "~

prov1de guldance 1n the development of spec1f1c appllcatlons.

4. Advanced

The "advanced" classification level for computer
act1v1ty 1n a country 1mp11es general understandlng of the

i

81gn1f1cance of the computer by act1v1ty managers and its-
XY
w1despread use 1n the publlc and private sectors. The number

of computers is grow1ng rapldly and new applications are be1ng
developed regularly. Computer sclences has been accepted-'as

an establlshed progre881ona1 act1v1ty and there is a complete

{

range of educatlonal programs.
The technlcal educatlonal needs of such countrles

can be satlsfled 1n general by their own 1nterna1 capabilities.
&'}
The relatlonshlps w1th technlcal personnel from other countrles

uw{

can now be more of a peer level exchange than of a851stance

from a developed to developlng country. Educational

.Lancc can best be accompllshed by prov1d1ng resources

s

. . b
< =~
asai

who:v novdod tor the technlcal personnel from these couritries
:u Iul]v pavt:cxpate 1n advanced technlcal symp051a and -

: i i [
.,sa S

confercnce Thelr educatlonal .needs are.similar to: those of



the. technical personnel ;n Fhe developed countrles,tl €.,

e,:; o 1 . ( g & i

e?change of 1nformat10n and dlscuss;ons w1th others engaged

Lo t4yicd v

1n 31m11ar research development progects, or- appllcatlons.
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Vi (omputer App]lcatlons'f

The USLS of computers;are frequently grouped 1nto five
E e “ R - ‘ 3¢ " ,
major categorles acco dlng to the type of functlonal

¥ _(,:,,‘. e

.,,,

operatlon belng supported '1 e.;#bu51ness-or1ented processlng,
501ent1flc and techn1cal appllcatlons, 1ndustr1al productlon
andvcontrol, 1nformatlon management and education. The
follow1ng examples are given in order to better descrlbe the
act1v1t1es under each category:

Bu61ness orlentatlon. accounting, payroll,
inventory '

Scientific and engineering. hlghway de51gn,
meteorology, economic analysis

Information management: data storage and
retrieval systems, library automatlon

Industrial: process control, quality control

Education: computer-aided 1nstruct10n, specific
educat10na1 programs

The applications found in the developing countries vary,
’of course, accordlng to the 1evel of development achleved in
any partlcular country. A brief treatment of the computer
uses as. they vary with the level of computer technology in
}agpart;cular country.ls found 1n this report under the.section
On the GoVernment as a Computer User. For countries in the
»"hasuu" lo "operatlonal" levels, probably the appropriate
vnnpv-lor Lho maJorlty of developlng countries having: up to
uhout 100 computers, they are being used predomlnately For

bu51ne —orlented~proces51ng. The computers in labor
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;nlnn'IVf counlrlo 'havo generally replaced conventlonal

o T s
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punch card equlpment, w1th government taklng the lead 1nl

~:.<q,u~'v)'< \ o "'."j,‘.!ée“l‘,

thelr 1ntroductlon.» Examples of the bu51ness orlented

R »_\.« .

appllcatlons ‘8an ‘be found partlcularlwmln the puLllc and"
prlvate service sectors and 1nclude payroll ;accountlng,
1nventory control and the llke for government transportatlon,
banklng, communlcatlons, and other utllltles. As addltlonal
computers are 1ntroduced and educatlon and tralnlng begln

to prov1de expandlng SklllS, computer appllcatlons extend

to englneerlng act1v1t1es and limited 801ent1f1c uses,

"This growth pattern has been largely 1nfluenced by the
existence of functlonal'a~t1v1t1es with procedures effectively
systematlzed and therefore, susceptlble to computerlzatlon,
by those act1v1t1es where adequate data exists or can be
éasily collected for processing; by the'avallablllty of
computer'programs_capable'of supporting a glven'applicatlon
with little or no modification; and by the experience and
knowiédge of the computer personnel involved. There is
no%hfﬁé*&ﬁang'With this pattern. In fact, it is probably
a log1ca1 way to gain early computer experlence. However,
to ‘some "degreég,’ the s1tuatlon has been one of ha91ng a |
"solutlon avallable--lnvthts case a computer ‘and spec1f1c
:prdgramsL;ahdiiﬁokfng‘for‘a"problem that can be solVedt It
is ‘time for“a change ‘to a thorough examlnatlon of the‘heeds

for - economlc deVelopment and ‘the establlshment of a program

of_respon81ve<computer support;‘
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j"The plannlng 1mp11ed 1n thls approach has been dlscussed

fln thls'report under the government's respons1b111t1es for

fcomputer development but spec1al con51deratlon for the use

iof computers 1n the economlc development plannlng 1*s~lf

1s essentlal.

EEERE

a “(

o Computers and computer technology have Pblayed a central
role in the growth of modern economlcs by prov1d1ng an,
fessentlal brldge between the accumulated body of formal .
Ttheory on the one hand and the grow1ng avallablllty of
}large data bases, on the other. The result of thls crucial
brldglng functlon has been the growth of modern econometrics
‘and, more recently, an 1ncrea51ng appllcatlon of economics
ito the formulatlon and testlng of alternatlve policies and
programs for deallng w1th soc1al and economlc problems.

’ Development plannlng llterature reflects an. 1ncreased
use of quantltatlve ana1y81s., Three types of models have
been used exten81vely by economlsts engaged in analy21ng
"and plannlng economlc growth.“ Aggregatlve macro—models,
whlch apply to the entlre economy, have been employed to.
deal w1th 51ngle aggregates such as consumptlon ‘and -investment,
aand‘tovprOJect growth rates of natlonal 1ncome. Sector
'models,‘empha31z1ng agrlculture, exports or 1ndustry, have
hbeen used to plan and allocate resources between competlng
zlnvestment proyects.. PlnalJy, 1nter1ndustry models have

prov1ded a means, of analyzmng the relatlonshlp between

;sectors durlng the growth process.“
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,Inlthe;paStffiVeior*Sixiyéars, there has been a, major

‘espec1ally'1n such flelds as educatlon, health, and poverty.

H ‘“"f" Y .,\ Pt k \;v, B s . AR

Economlc 1ssues are promlnent 1n all of these flelds because
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in these, as 1n other publlc pollcy 1ssues, 1t 1s of cruCLal
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1mportancebto ask and to 1nvest1gate four key questlons,;all

e
gl f,.ﬂ,,

of whlch have a predomlnant economlc component. How mu"h

N ¥
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does each proposed pollcy alternatlve cost? Who w1ll pay°

J

How large are the benef:r.ts‘> Who w111 recelve them° Work
ey sl T iy e s

in all of these flelds has 1nvolved a typlcal and cruclal
vt gyl o it

role for computers 1n prov1d1ng the necessary brldge .

L 5 I .
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between 1n1t1a1 theory, and a large and grow1ng assortment

of data bases relatlng to these problem areas.r

PSRRI

Although examples can be found of the use of these three

¥ ‘-7

types of models in plannlng economlc growth 1n the

. s ; Ul

developlng countrles, the use of the computer 1n such a

,\.. S e N )..

'plannlng process has been llmlted. One of the main o
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obstacles to uslng both 1nput-output analy81s andhllnear,;

2 ,\ i

‘programhlng models for these countrles 11es 1n thelr great

«::f-'“ fx ‘/'El'vyer 1‘?14 [

demand for accurate statlstlcal 1nformatlon.v Often the

o e

i 5

Lcchnology, whlch the development plans con51der, does not

Hence, estlmates

Lot

based on the experlence of other natlons must be utlllzed
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As* data colleotlon in the developlng countrles 1mproves,;7
Ad;dod by tho computer, the use of ouch models~for‘plan;;mg
?prowth hould becomc more%uorth;hlle:J

. fn}splte of the obstacles‘tolcomputer-supported plannlng,

Ty
" ' . I

7this‘is consldered to be an area o great potent1al to the

Jdevelopxng countrle | Thn few examples of successful

:applncatlon prov1de ample ev1dence of thls Dotentlal. The:

s

yNBS survey work of computer use in the nine relected

“',w)},' . 4 P |

fcountrlcs revealed very llttle effort belng dlrected toward

thls type of appllcatlon.

o There can be no general solutlon proposed to the problem
N |

of “the selectlon of appllcatlons for prlorlty support from

H ) 1}
computer xechnology. In fact the key to success is to depaprt

Ffrom general*zatlons and to examlne 1n deta11 the benefits,
problems, and requlrements for each spe01f1c p0851b1e
appllcatlon. The solutlon to thls need is the fea81b111ty
study as outllned under natlonal plannlng. It is nothlng
_more éhéh'é systematlc presentatlon of all factors related
1to the problem beglnnlng w1th the statement of the objective
‘to the detalled analys1s of the feas1b111ty of the particular
appllcatlon, 1nclud1ng the technlcal and economlc aspects

and the propOSed system s acceptablllty to the user,

| It is not pOSSlble in this report to prov1deAexhausttve

v ¥

:treatment to the subject of . computer appllcatlons in the -
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developing countrles. There are numerous reports and

iy
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stud1e° concernlng varlous aspects of computer use and

these are referenced 1n the blbllography for the reader to

pursue accordlng to his partlcular area of interest.



iVI"””Standards'u
g The'fundamental objectlve of more effectlve use of

computer technology can be 81gn1flcantly enhanced by the

1

»Belectlve development and 1mp1ementat10n of conputer and
communlcatlon standards.: Thelr 1mportance'uaslbr1efly
referred to in the section of this report on national
'plannlng where standards were defined as consensus-derlved
agreements on how the design, performance and other
characteristics of produots, processes,.materials; services,
procedures, and eystems are to be described and measured.
They are a recognized mechanism for achieving compatibility
or interchangeability and, thus, are of unique importance.
.to the developing countries where there are severe shortages
of skilled manpower and resources for computer deveiopment.
There are.eight major areas in which standards should
be considereds i.e.; 1) software, 2) documentation; 3) data,
4) hardware, 5) communlcatlons, 6) ADP env1ronment 7) appli-
catlons, and 8) acquisition standards. Of_these, standards
for software are especially significant to countries with little
-indigenous analyst or programmer capability. The absence
of.adequate,softwaﬁe_standards often blocks the. transfer-
ability of programs from one.installation to another and
"Fonco" the rewriting of the programs. This is an expensive
and tnmv-consumlng task and may be simply impossible in a

dvvoloplng country for lack of technical personnel even if

Lhe resources’ can be found.
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The computer world today is dominated by . software,
-the schematavwhichwmahes(posgibie the des:red appiications.
of any computer system, and 1t has become the ma]or
-obstacle to all our attempts to channel the power of computers
%toqserve soc1et1es best interests. As computer use has
“grown, most of the problems and issues of computer utilization
’have been in software and management of computer resources.
The customer s 1nterest in hardware and software is secondary;
the pr1nc1pal concern is the service the system w111 provide. .
Software standardization can dlrectly contrlbute to higher
quality serv1ce, but the rapid growth of the computer industry
has greatly compllcated_themattainment of this objective.

The benefits of standards to the computer cusiomer are
numerous.. They should provide him with assurance. that he has
made a proper selection that proves to be cost effective. He
should‘be assured‘that he has acquired a software product that
is usabie‘ih a variety of applications. Idealiy, when
effective standards are avaiiable and applied, the computer
customer has only to worry about performance‘and‘price in his’
'selections. Uhfortunately, such is not the case today even
in the developed countries. |

Probably one of the greatest immediate benefits to the
computer user can be aohieved by requlring quality control
procedures durlng software production and documentation of
software products against prescribed standards. ThlS is

admittedly difficult because of the absence of product

performance or design specifications for software. Other
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;than benchmark tests and 51mu1atlons, there are no.
Y . ,‘e, ,;,,.,.r,;:

5un1formlyguseful market tests for software. Thelr

.4,1”—".(1 ;oA y D

[absence, however, places even a greater need on the use

,‘\ s :(:g

of,quallty control procedures to 1nsure that product components
. hu 5 “»‘ . ‘;"‘J; Sy e
meet certaln standards, are w1th1n allowable error tolerances

T4y

Vor are produced usmng prescrlbed technlques. These procedures

vy

:can be 1nvoked even when more complex de51gn or performance
Jspeclflcatlons cannot be developed. They can serve as an
Jlmportant step 1n obtalnlng optlmum results from llmlted
programmer resources and the resultlng programs w111 permlt
more effectlve use of hardware. | ‘

| The documentatlon of software has tradltlonally been
an area of neglect by the prog rammer and by his manager.
The results of such neglect are obv1ous. Optlmlzlng the
program becomes more difficult without adequate documentatlon
‘and the effectlve use of the program becomes dependent upon
the 1nd1v1dua1 who wrote the program. Its transferability is
dlfflcult and 1ts 1ater malntenance and 1mprovement may not
be p0551ble. A program s utlllty 1s enhanced by the ease w1th
whlchvother people can use it. In the developing countries
thls transferablllty is crltlcal. The ability to share
computer software extenslvely is dlrectly dependent upon
the unlform documentatlon systems for descrlblng computer

programs. Documentatlon ex1sts at many levels. for the

person who w1shes to know how to use the program, for the



person.who: wishes to know:the:methodoldgy ‘implicit in' it}
@pn;¢hgﬁpensonfwhoawishés:to:fdllbw?fhéfcbdihgk and for ‘the
person;who wishes to modify the program: Staﬁdérdizaffbn’Of
the:documentation will .be é:major,contribution to each.

| As compﬁters.receive wider acceptance, it becomes
increasinglylimportant»that the codes adopted for data repre-
sentation be as standard as. possible. The interchange of
machine-readable data between systems, the interlocking of
files, and the improved efficiencies through the use of
standard conventions are-compelliqg reasons for a -program of
data standardization. For example, a standard code repre-
sentation for political subdivisions in a country will
simplify keyboarding and data input, permit the direct entry
of machine-readable data from one system into another, and
simplify the -understanding of data output. The correlation
of statistical data related to these political subdivisions
is an important task within a government and data standards
are eésential if the full benefits of computer supporf are to
be realized.

Reference has already been made to the unique possibilities
offered'by teleprocessing, or computer hetWorking, to the
developing countries. The sharing of computer facilities and
data.through‘such networking can mean very substantial savings
in resources and skilled manpower. The ability to benefit

from the.linking of computers and terminals by communications,
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‘however,'ls very much,dependent}upon,a ‘wide® varlety of -

standards., The electr1ca1 characterlstlcs*'" hewpulses oh

communlcatlons llnes,fthe codes used .the protoc015ofor
establlshlng connectlons between computers and termlnals,v
and error. control procedures are but a: few examples of the
1tems or act1v1t1es reqamrlng standardlzatlon.

| The developlng countrles have an: excellent opportunlty
to. reap maJor advantages through standardlzatlon of* computer
tappl;cat;ons”. The development of appllcatlons:systems and "
fprogramming are expensave and requlre.skllls that are “in-short
supply,in‘the;developing_countries.‘ It seems senseless to
~design andxbuildgindividual.payroll'andfinventory systems,
anreeXamPleg'whenﬁtheqbaaicgfunctionsfare*identical;‘or very
nearlyssogqin‘many;commercialzand’publicfenterprises;;=There
vhaszeeanittle suchgsharingdoﬂfknowéhoweinathe'deVelopedf
.countries,.particularlyttheiUnited~States; due to competition..
'It -would appear that the developlng countrles cannot afford
ythe duplication of: effort resultlng from “the lack of such
21nterchange. At a mlnlmum, the ~governmental and quasi-
'governmcntal‘actlv1t1es should: be able- to galn through
’appllcatlons standardlzatlon.
gg_, Who p0551b111t1es for: major economles ‘and- rapld spread
‘“t vompntar technology through 1nternatlona1 1nterchange ‘of
‘dpplxcatlons programs should:not be overlooked. ~Deve10p1ng-

99!“¥R?QealnuavleenaReglonsﬁfor*example,Thave%aniékcéllent
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opportunlty t””

\: et

‘!through such sharlng and exchange.:

4"«-}.:

There are two pr1nc1pal obstacles o be overcome., One

1s,the many varlatlons of computer appllcatlons programs

?"I

for the same bas1c functlon as a result of the.absence of

.«A .&,' P ﬁ =:‘:_ 5

standardlzed solutlons., The other. is the unw1lllngness

'.";' .\) H '

to cooperate on a reglonal bas1s because of national. prlde and
competltlon.; Both can be overcome by enllghtened 1eadersh1p
1n governmental and profe351onal c1roles.,;

o Standards for the use in acqulsltlon of hardware .and

software can be effectlve tools 1n deallng with the.sellers
of tﬁese.products. ‘Technlcal speclf;catlon standards,
proger;y used,;cam,helb‘in assuring the acquisition]of good
qu%;itxﬂgroductsﬁaud'also in 'stimulating competition by
tmsurimg a maximum degree of interchangeability of both
hardware andisoftware.

The questions facihg the officials of the developing
countries are do we need computer standards and, if so, which
ones are imoortaht, how are they selected,.mhat should be
dome about_their deuelopment, and how is their use promoted?
It is,hoped that the first question--are they.needed——will
be answered in the:affirmative.v This will be a change |
as the results,of the Bureau of Standards.survey'revealed
little:interesteéor at least’little action--to conduct a

,computer standardization program.
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The other questlons are much more dlfflcult to answer
'and, 1n fact there can be no’ 51ngle answer to each that

Tls approprlate for all countnles. It does not seem profltable

T
.5

.to enter ‘into’ generallzatlons 1n thls report. Rather, 1t

:15 urged that the approprlate government off1c1als, computer
*exPerts, and'Standards:officera coopérate“in a review of the |
ineeds of the ‘Gountry and develop appropriate plans. It is’

suggested that 1itt1e:étandardsadeVelopment‘work be attempted

in'moést ‘developing countries but the major effort be directed
in'thé”transfer‘of‘exiéting standards from other countries and
the Interﬁational“CrganiZatiOn.for Standardization (IS0) to
'ﬁEEt'the'priority needs aslihentified. Contact is invited_
‘with'the“Unifed'Statee'National Bureau 6f Standards in this

regard.
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APPENDIX"'I
COUNTRY SURVEY “RESULTS

I. Introduction

'The éollécfibn of information concerning'the'use'of
‘cémputers ih the developing countries was a major task
ih the program to provide for their more effective application
in.fhe developing process. On—site‘surveys were conducted
in nine countries, i.e., Nigeria, Uganda, Ethiopia,
Turkey, Brazil, Colombia, Korea, the National Republic of
China, and Thailand. These countries were selected to
provide a wide geographic representation and a cross sectéon
of various levels of economic and computer development. In
each country, the objective was to gain knowledge of the level
and nature of computer activity, the factors that have led to
successful use of‘computer technology, the principal dgterrents
to its use,'and forecasts for its future. ,This information was
collected from interviews with the national policy makers and
officiéls, the managers offgovernmental computer activities,
the local representatives of the major computer manufacturers,
the corporate managers and computer managers of industrial
and business enterprises, and the educators.
II. Survey Results

The names and titles of the individuals interviewed and
the summary of information collected are given in the country
summaries presented in this appendix., Additional detailed data

is available at the National Bureau of Standards concerning
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varivug aspects of computer,activity in-each’ of

the ‘nine selented countries.’



NIGERIA
"Inté?Viéﬁgé
‘Goviernment

‘EY BV Adewole, Chlef Stat18t1c1an, Federal
Offng of;Statlstlcs,.A . N T

G a. Awomolo Head, Data Proce551ng .Unit, -
Federal Offlce of Statlstlcs

‘Mr.” Faladun, Demographer, Federal Offlce
of Statlstlcs

Educatlon:

Prof. 0. J. Fagbemi, Director, Institute of
: Computer Sciences, University of Lagos

Prof. Morrison, Acting Head of Computer Center;
University of Ibadan

Manufacturers Representatives:
| IBM World Trade Corporation -
Gordon Biddie, West African Manager
Richard von Wasmuth, Nigeria Manager
NCR C§rporation‘-

B. 6. Gray, Nigeria Manager

Summary of visit:

. There are 35 computers in Nigeria (as of May 1972); 29
are IBM equipment and'six-are ICL. About 45% of revenues
received by IBM in Nigeria come from the Nigerian government
with 30-35% from the oil industby and 15% from the distribution

sector of the economy. The largest computer currently in
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3operatlon 1s the IBM 360/”0"’"She11 BP and +hls flrm

~has about 70 people 1n'ADP act1v1t1es, w1th all*bh}

legerlan ercept the managers.f The majorlty oflthe“IBM
}computers areyln Fhe range of'the 360/20's to SO'S.f;‘.

ThelhigerlanIGovernment's use of computers has grown
.rapldly, ‘as’the government has grown, 1n the last few.
‘years. "he follow1ng 1s a summary of the 1nformatlon
glven by representatlves of the Federal Offlce of
Statlstlcs.

fl.«tCentrallzatlon of computer actlvltles in- the

ngerlan Government is urgently needed Those on. thev
computer center staff of the Offlce of Statlstlcs felt that
any centrallzed facility must be' separated from any 31ngle
nlnlstry to permit the most: effectlve support to all customers.
The varwous ‘government: mlnlstrles have argued for ihelr own
computer faCllltleS and a’ governmenu ommlttee report
lrecommendlng centrallzatlon has had 1little- 1mpact.

'gj2. There i a: salary dlsparlty between ADP'employees
in government and those ‘in 1ndustry that favors. industry ty
pranges from 3 to. l.IO 5, ~t0Q ‘1 for. comparable jobs; ADP is not
da rccognlzed profe551on in the eivil service structure and
51here lo no career .pattern for those: engaged in ‘ADP

;ac11V1t1es, government tralns the personnel and many leave®

for JObS with industrv. -
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3uThe lack Of adéquate nuribérs of ‘trainéd

'not avallablexf

v .The: ngerlan Govepnment establlshed v commlttee to.

developrrecommendatlons for alldaspects of ADP- act1v1t1es

/

J;n;the*gOVernment, 1nclud1ng*acqulslt10n of«hardwaref’f;8ca
controlf and “operating support. Theﬁsfudy'pﬁbduced‘5y7fhéﬁ
commit%ee'supporfed centralization‘of~policy;%oontrol”and5
sérvicesibnf no acfionfhasﬁbeen’taKEn} 5The:im§ression‘wa§
’ﬂeft»that %here 1s little:Hope: offlnternal cooperation among. .
the mlnlstrdes ‘@ébneerning ADP development w1thout ‘unusually .
strong central dxrectlon from very high up in the government

Thl'wdlrectlonwdoes not :seem 1mm1nent. ~(The IBM Westhfrlcan‘

*manager personally supports contlnued decentrallzatlon. +He

feels‘that due fo the" 1ack -of any coordlnatlng mechanlsm or
rprOV151on for prlorltles to‘be establlshed and controlled
:whatncentrallzatlon‘wouid:notvbeVWOnkable%wwHe“also made a

case—for the- need for more spe01f1c appllcatlon experlenoe )

‘l

iheadmscus 1onSuw1th the NCR manager 1nnluded ‘ai descrxptlon

firm 84 act1vmt1es ‘in ngerla and some of the general

probl mq 1nqd01ngvbu51ness 1n ‘this’area. NCR employs ‘about
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300 people 1n ngerla there are only ten expatrlates

”fndvone—half of the top management staff'ls ngerlan.

.Theflargest equlpment NCR has 1n ngerla 1s‘the SOQﬁv
a v151ble record deV1ce w1th slow paper tape 1nput and
output., The banks and government offlces are«the prlnc1pa1
customers.r The manager, expressed the oplnlon that
tralnlng was his number one problem in doing. bu51ness.
There are three sources for ‘his EDP eustomer englneers, 1.e.,
NCR technlclans in other areas, employees hlred after
{tra;n%ngpoutsidedof Nigeria,iand universitysgraduatesw
;gdigddualsfmove.throughga-training»gyclenfrom;programmerv
tergeniorgsyeteme\analyst;in,aboutzfoﬁr years. Although
ﬁhe{universitygraduates,can-compress‘this time, the NCR
mahagemenrrie leesqsarisfied with their work. These graduates
seem .to feel that -the jobs availabie arelbeneath their
dignity'once they ;have finiehed a college education. = There
are{fewﬁjobs,vhowever,’where~graduate engineers can apply
;¢heirﬁnewlyQvaqired skills and.thewNCR jobs are largely
wofra»maiﬁtenaﬂce~nature. The ‘manager stated that he has
experlenced no . serlous regulatory barriers to d01ng business.
The IBM office 1n Nigeria has its- own IBM 360/20 and will
soon upgrade to:a.360/30. : Shell-BP, one of the1r~pr1n01pal
?ggstomers;,ls,plannlng;to~upgrade to. the..370 series and when
A%hi ’happens IBM. plans -to. move the 360/40; now at; Shell to. .

Lhelr own offices. ;Iheregare;pendmngeorden8m£orwthree
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1l370/l35's 1nnvar10us government offlceq,’a 370/145 has beenv
’de11Vened to the Unlver81ty of Lagoq althouph At ‘was notf‘
'_1n opepatmonuln~May»ofy1972;~there*arefatjleast;three orders .
. for 35-0/:'20"‘éufforr‘zz's»-»"s'\,'sa"rid faIfBM"-”'ffis’:pr*b"rndfing{ “the'System 3 for
.replédémenféﬂdf?fhé“Sﬁaller“360‘sf’ There is no 1ndependent
software act1v1ty 1n ‘Nigeria so “all'software assistance to
.thewuser‘comesrfrom IBM. The IBM representatives stated
that theré-was no problem from concern over unemployment ‘due
“to rdomputer use. There are no unions in Nigeriaj; the
"extended family" is the central unit and resources are
shared within 't:l'xis‘gxf'm.ip.~ It ffeduently includes over 100
peoplé, ‘many with the remotest blood ties. The general
- citizen does=not~kn0w enoﬁgh about the circumstances to be
concerned about .the computer's impact on employment, in the
opinion‘'of ‘the IBM officials. These officials made the
following comments when.asked about regulatory barriers to
‘dding ‘business.

.1 “‘Theére is a quota system for expatriates in
‘Nﬂgéﬁi& “IBM. o;iglnally was permitted 21; this 'has now been
reducedﬁto &2 But - does not represent a serious problem.

,2. Ind1v1dual laws are passed from time to tlme

thdflCduSO tnoubles, for- example, a law was passed about

f&ago.thatweverzoneuin:the country was to get a raise

rintipay . 8
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3. a:,..;'rh'é;}.é is.an »:iihp’Ort» duty- of. u“z%s’cn-;ae'quipme.nt
guch asle corputer.p IBM ngerla buys a computer freom
IBM UK, for example, at a wholesale prlce.: .The uz% 1s
computed agalnst the wholesale prlce ‘and- passed ‘on:to
the cuutomer 1n a. 51ngle charge at- tlme of 1nstallatlon
whether thn customer 1s buylng or. lea81ng.; Addltlonal
dlfflcultnes 1dent1f1ed by the IBM representatlves -were;
as follows: .

\-There,is a highwlosslof~shipments of»parts
1nto ngerla, it-frequently. takes thpee orders to get one
;‘_t_,l,y_,ro,,ugh e,r.},dt An IBM's hands.in Ni 1g,er1a .

»bu.‘Communications«are very bad,-particulerly
.Wgth.otherﬁcopqtries;;thegtelephone system.ie,uﬁdependable;
;herefore,talllsupport.activities.are,compliceted.~

..Physical. support, i.e., site preparatlon,

power supply; eto.,y -is a serious. problem, it is difficult to
vget proper constructlon work accomplished; all installations
requlre voltage regulatlon equlpment as voltage fluctuates
.eegnlf;cantly,qpowerrfallures occur frequently;. the Shell-BP
firm;epent.$l00,ogo{tofprovige their own constant pcwer,o
tsogrce,ill |

... In the face of all of tthese difficulties, IBM repre-
;eeﬁtativee,empﬁasized that the»most_significant problem
fpreventlnb 1mproved computer utilization is the inadequate |

pool. of trained personnel.v.The most critical areas.are:’
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.1) ‘the’ lack’ of knowledge at the managerlal level of-
sc1ent1flc management technlques and the potentlals of
effectlve use of such tools as computers, 2) the need'

’for systems analys1s and de31gn capabllltles to prov1de for -
the development of total productlon systems w1th1n whlch a
computer can be 1nserted as an effectlve tool and 3) addltlonai
and“mOre adVanCed programmer training. IBM is supporting
edﬁcational'actirities at the University of Lagos.(prOQiding
a*tisiting'lecturer and advanced work for one Nigerian
oVérseas)‘and originally built the computer center at the
Uni&ersity of Ibadan and provided training for a two year
period for representatives from East and West Africa. In
the:opinion of the IBM manager, there will be a minimum of
five years of educational development required to begin to
solve thé training problem and there is not much that can

be ddne"to rush it.

The ‘IEM representatives strongly supported the‘points
made“by’QOVernment’representatives that there is need for
government recognition of the professional status of those
worKing in the ADP field and that salaries needed major
revision within gorernment}

‘Mliere are five universities in Nigeria'andvfour have
tompn1ers. ”IBM”equipment is used at Lagos, ibadan and
1fe dnd ah*iéﬁ?&bmputer is installed at Zaria. Visits
wepe made to both the University of Lagos and the University

of Ibadan, located'at Ibadan about 90 miles from Lagos.



At the Unlverslty'o‘fLagos, Prof O ~J. ‘Fagbeml,

Wh’be'ome extremely actlve 1n UN act1v1t1es and symp051aff

;deallng w1th computer use and edUcat:on 1n the less developed-

v S

es, dlscussed the manpower and educatlonal problems &

;1n ngeria.ln general.i A survey was made 1n 1968 of manpower
:requlrements for ADP tralned personnel 1n ngerla and |
?resulted in an, estlmate of a total of 166 1n all categorles.
,Prof. Fagbeml feels that thls flgure should now. be about 200.
‘He estlmates that thls equates to a total of 3, 000 engaged

1n work related 1n some way. to computer act1v1ty.’ In 1968,v
‘there were 800 1n computer-related work, of whlch 60 were
programmers or above 1n technlcal tralnlng (15% were
ngerlan) There were 1u 1nstallatlons 1n 1968 and there
;are now 35'1n the country..w

.‘H} Prof Fagbeml prov1ded a detalled description of the
courses, planned or underway, in the computer sciences
f‘stltute of the unlver31ty._ These include extension
Ecourses, an undergraduate program in computer sciences
lthat 1s due to begln next year, a post-graduate certlflcate
icourse in software systems and. systems analysms, a post- |
graduate degree program in computer sc*ences, and an .
1nternational post graduate dlploma course in computer
sc1ences sponsoreddby.theAUNf‘;It was estimated that about

60 people were currently involved in the extension courses
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jand 16 in the UN sponsored dlploma course. It was
,expected to have 12 1n the _post- -graduate degree course
'1n the fall of 1972

i P L

,Prof Fagbeml stated that there 1s a shortage of tralned
kprogrammers, analysts and managers, there 18 an excess of .
key punch operators as a result of tralnlng glven for the
'last census act1v1ty. He expressed particular concern for
the need for systems analysts to effectlvely 1dent1fy
approprlate appllcatlons fdr computer support. He dlscussed
the government ADP committee study and expressed his strong
personal support for centrallzatlon. (Fagbemi was a member
of the committee and a power behind its work.) The first
study was completed in 1968 but no action taken. It is
now belng updated. It included recognition of the need for
improved government pay scales, centrallzatlon, and more
educatlon andrtraining..

-The‘University of Lagos was operating an IBM 1620 in
May of 1972 and had taken delivery of a 370/145 with three
2780 remote Job entry terminals and five 2741 terminal
dev1ces.‘ There was a bulldlng under construction to
‘house the 370 that was scheduled for completion in June.
(Later 1nformatlon revealed slippage in the schedule but

1t 1s understood to now be in: operatlon )



Prof Pagbeml, when questloned about the use of
computers in economlc dcvelopmcnt p1ann1ng, qtatwd 1hut
ﬁthe Mlnletry of Economlc Dcvolopmeut dnd hccon LPUO(LOU‘
'was aware of the potent1a1 of such a531stance but there’
,.was no’ ev1dence that a computer 1s actually belng used Ah\
;ﬁsuch plannlng."*‘;}dﬁ.Hm“ijmxvhi : Tl L

B Prof Morrlson, a U S. cltlzen,bwas serv1ng as Actlng
Head "of the Computer Center at the Unlver81ty of Ibadan |
whlle the ngerlan who 1s head of the center was in the
TU sy gcttlng a doctorate in computer sc1ences.' The Center
has ‘an IBM 1620 and a 360/25. They are plannlng to
‘upgrade to an IBM 370/135 1n a couple of years.‘ IBM bullt
Wthe center bulldlng at Ibadan in 1967, 1nstalled the 1620,
:and conducted COLrses For two years as a regional tralnlng
center for Africa. They have since turned the building
‘andicdmputerﬂover:to the”Un{QérSity;

‘“”%hé camﬁuééé'étfxsadAﬁ'ié centered around support to‘all
'departments of the Unlver31ty rather than prlmarlly serv1ng as
'an 1nstrument for teachlng computer sC1ences. ‘There is no
;degree program in computer sclences at the present time although
;one 1s echeduled to begln in about a year. There is a small

;graduate program in’ computer 501ences as a part of the

,mathematlcs department. Prof Morrlson feels that it is most

1mportant to keep the orientation toward . appllcatlons in
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glljdisciplines~rathérjthangﬁgwgydgcomputer,sciénces per
see

rHe IBMf3$0[2§’iszqsed-fbr tw61shift§ for .a.total:.of
17 5-225hours per' month. The. sj&af{;, with ‘Cbe‘;xe?@@Ption
bfvﬁ6?§i§9§;'}§L§§$i?elYfNig§Piani;'Theff§¢ility was well-

cared for and appeared to be efficientiyfbuh.
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ETHIGPIA
1interViewé{¢
" covernment
Mlnlstry ‘of" Flnance -f

Gabrlel Fa8511 Dlrector General General
Accounts : :

Tewolde Berhe, Acting Data Proce531ng Manager '
Imperlal nghway Authorlty - (
- Jack Gunther Supply and Equ1pment Manager
Solomon Berhann, Chlef Data Proce581ng Branch
Imperlal Board of Telecommunlcatlons -
| Gabr1el Tedros, Actlng General Manager
Constantaln Protogerellls, Flnance Manager
Central Statlstlcal Office -
Bogale Dem1551e, Superv1sor of EDP
Manufacturers Representatlves.
IBM World Trade Corporatlon -
E H. G. Leet Ethlopla Manager
Burroughs Machlnes, Ltd. -
G B Soodeen, Bthlonla Manager
UN Economlc Comm1881on for Afrlca
Ademola Banjo, Head 801ence and Technology Sectlon

Summary of v131t

A survey of data proce351ng fa0111t1es in- Bthlopla has
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Data Processing Supervisor of the Central Statistical
Office. The following are highlights:

1. There are twelve data processing installations
in Ethiopia, including the IBM :360/20 computer at the |
Economic Commission for Africa. - -

2. All installations are in Addis Ababa except one
IBM 360/20 at the Imperial Ethiopian Navy in Asmara.

3. All the computers are rented except the IBM
1440 and 1130 at the Imperial Highway Authority both of
whichlhave been pufchased.

4. The present operational applications are
standard business-oriented activities, statistical work and
limited engineefing support.

5. Activities with computer installations include
public corporztions such as the Telecommunications Board,
Electric Light and Power, Water Administration, Ethiopian
Airlines, Imperial Highway Authority, and the Franco-Ethiopian
Railway Company; central government activities such as the
Ministry of Finance; the Armed Forces; and fhe Addis Ababa
Municipality.

This study closes with the following:

"The use of decentralized, small and not powerful
equipment installed in various government agencies minimize
the dutput and efficient use it renders to the Central
Government. The unbalanced and uneconomical aspects of the

EDP configurations, the staffing of all levels, and the
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accommodation problems in various installations are such 1

that any'improvemént made in one direction increases the |
difficulties in another. I (Ato Bogale) suggest if one
powerful big computer is installed at the central place

replacing the decentralized equipments with coordination

of all the various government agencies a more efficient
output can be achieved."

Thus the problem of centralization versus decentraliza-
tion is seen as critical in Ethiopia.

Ato Bogale expressed the following opinions related to
ADP in Ethiopia:

1. It has been important in the country's develop-
ment and will play an even more important role in the future.

2. The major problem is the underutilization of
the pvesént hardware.

3. Personnel problems are serious; there is no i
standard salary structure and no provision in civil service
for careers in ADP fields.

4. Industry and quasi-govefnméntal activities are
paying much higher salaries than government for comparable
positions. Thus, the government trains the personnel only
to lose the better ones to other activities. ]

In the Central Statistical Office, Bogale--the manager-- |
is the only systems analyst and there is only one programmer,
;_ who is really a trainee. Two of his people are currently

receiving training at the U.S. Bureau of Census.

5N - 2 it : et
L L e
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There 1s;no prov151on«1n government service. fortother
‘than :one; shlft of operatlons.l No overtlme can be ‘paid..
Computerwut111zatlon;averageSﬂonly%aboutg100uhour5fper
mcnthﬁrThe}ShOrtagewofhtrainéd technical. personnel is
acute ‘and- there - -are.;no. 1n—serv1ce tralnlng programs - for
users:or: managers..

+The" 360720 1nsta11atlon at the Central Statistical: Offlce,
although.very: shorthanded, appeared to be well organized and
managed. | |

~“The IBM-manager in Ethiopia, Mr. Leet, has had lengthy
experience in East Africa and actually wrote most of the
‘original programs for the Statistical Office in Kampala,
Uganda. (All computers in Ethiopia are IBM except the
Burroughsxof the Ethiopian Airlines.) In his opinion, the
major obstacle to more effective computer-utilizgtion is
the education of management at the second iével--immediately
below the ministerial level. It has been his experience that
the EDP manager has no one of authority to whom to present
his«probleﬁs that can understand in any meaningful way.. Leet
-has had the same difficulty in .presenting the IBM approach to
officials of ‘the government. It has»ﬁeen difficult to gain
the interest in, and appreciation of, computers at the senior
po;icywleyel;falnfLeet's opinion, there have been no signficant
diﬁﬁiéultdes:with operator or programmer training; most. offices

;argipsipggEthiopiané;MxHe'alsq,stated that,availability of
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spare'parts*has not been v problem of;any 51gn1flcance.

The same 1s true“of supportlngwserv1ces and act1v1t1es.

Leet stated that there has been no 1ntevest demenstrated
15 the ase: of the computer an the development plannlng itself
HlS competltlon in Addls Ababa is: Burroughs who took away: IBM
busmness from the Ethloplan Airlines. Leet isiselling:.
GUStOmerS%Systemn3ureplacementsmfornthefBGO/QO*atflower
'tbtalirehtelsﬁﬁwThis@is%hiswmejonhprométional?effonthat‘
preeeht. |

Ato Gabriel Tedrés.wds, acting general manager of:the
Impérihﬁ Board%efiTelééommunicationsﬁWhile:the‘manager\was
in. the:UK- for a’one-week! IBM: course in.coﬁputer technology.
The Telecommunic¢ations Boafdmueesman*IBM;360/20 payroll, bill-
iﬁg,,enawpersohne17rebordsz='The.utilization is less. than
100% hours: per month.. .The Board:is investigating the use of
cembUtevs“asna“menagementsandnplanning-tool. They have made
uaevof“Swedishmprogramefor-network’plahningu In the 1974-78
‘ﬁlanningnperiod the’Board will invest. over E$100-million,
sfhereforeQEeffective2p1ahdingmisnVery important to them.
éabrielzie.a strong: believer in- the- importance of highway and
»éemmunicationE:deveidpment?ae keysito the country's economic
and social development.: Improved:planning is needed:in both
épeESre“There‘ismno%habdware'or:systems%analystwcapability
éveilableﬁtb#sUppoﬁt@c°mputerwapplication to- this! planning

process: in/ Ethiopias Ato’ Gabriel:talked:of the' needsformore
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effectlve plannlng throughout the governme t,and expressed
gEo ol ataniio IR 0 NS T N WAL LDt
the hope that such a capablllty--supported by computer

,f‘ ,/ M c!'. ;‘\&_( - r‘ ,,1 \f. K P

technology--could be rapldly developed.. The computer support

IR A

at the Imperlal nghway Authorlty (IHA) was, rev1ewed w1th
Mr. Jack Gunther, the equlpment and supply manager, and w1th

BE
o *?x

Ato Solomon Berhann, the chlef of data process1ng _ The IHA

has an IBM 1440 and 1130 the 1440 1s used for payroll,

o

personnel, equlpment 1nventory and malntenance, the 1130 is

R I

used for hlghway de81gn, earthwork cut and flll, vertlcal

and hor1zontal allgnment brldge des1gn and contourlng

5

There is a 1627 plotter used with the 1130 for cross- sectlons
and other de51gn appllcatlons. Computer support is not

prov1ded 1n hlghway route selectlon and plannlng. The IHA
computers are used for two ShlftS. the employees have been

Tfl

with IHA sometlme, turnover is low. The staff includes three

A R N
gtk

programmers—-the rest are computer operators and keypunch

ARy
operators.

‘ The computer 1nstallation of the IHA was neat and clean

although not alrcondltloned. The cllmate is dry and tempera-

‘ A”;,

tures moderate §0 the absence of alrcondltlonlng has not been

. do ki . .»'_\”-:‘ L g

a problem. The most serlous problem 1dent1f1ed by the IHA

computer people was the 1naccuracy of 1nput data recelved

,\‘

from throughout the country for equlpment 1nventory and

5:,.: S

malntenance appllcatlons.

R f~. N m_} ‘\

The computer, an IBM 360/20, is used by the Mlnlstry of

Sy FERF

.Flnance for payroll, 1ncome and expendlture accounting, and
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'customs and trade statlstlcs. The latter accounts for over

.) . ; w y &-.
LR

one-thlrd of the work done.l Computer utlllzatlon averages'
about 130 hours per month | The lack of c1v1l serv1ce'w"

recognltlon of ADP and low salary levels have caused serlous

‘l

%dlfflcultles w1th hlgh turnover. There is no use made of

the computer for economlc plannlng.' ThlS 360/20 is the only

(

tape—orlented system in AddlS Ababa.’ The manager expressed
;concern over lack of backup but the IBM representatlve stated
that there has been no problem. A very hlgh number of hours
are requmred for sort routlnes. IBM has adv1sed a change to
;§§§%éﬁ“ét' |

o The only computer installation that Burroughs has in
Addls Ababa is at the Ethloplan Alrllnes. It is a B2501

w1th 30K memory, 20 mllllon bytes of dlsks storage, card

reader, 3 - 800 bp1 tape drlves, and an 860 lpm prlnter.v It

1s used prlmarlly for accountlng appllcatlons and is used

about 150 hours per month. It replaced an IBM 1uuo. Tralnlng

,,,,,,

has been prov1ded free and a systems analyst was on s1te for

TLiERY

one year. He is to return for a full tlme assmgnment. A‘
customer englneer w1ll also be avallable fulltlme. Mr. Soodeen,

the Burroughs representatlve, expressed concern that the

Je0151on-makers are’ turnlng to System 3 to replace the 350/20'8.

lc was otfcrlng serv1ce bureau ass1stance on the 2501 lea31ng

tlmc back from the Alrllnes. He expressed problems 1n educat-

\pl A .4‘\-. % 5

Lng mlddle management. In hlS oplnlon there are'only six
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competent systems analysts in AddlS Ababa.-”That,'in his
oplnlon represents the total capablllty.w He is brlnglng
1n the systems analysts and 1ntends to try to establlsh
tralnlng courses 1n analys1s and COBOL programmlng.ii

| Dr. Ademola Banjo Head of the Science and Technology
Section of the UN Economic Commission for Africa, divided
the use of computens in Africa into two areas: specific
application orientation and the economic and social develop-
ment planning per se. The latter was divided into specific
developmént pianning such as conmunications or agriculture
and total economic planning of an entire country's activities.
Dr. Banjo stated that computers were not being used in Africa
in this latter area at all and in very isolated cases in
specific sector activity. Computer use in Africa is almost
totally confined to specific applications such as statistical
processing, accounting and limited scientific or engineering
applications. He is well aware of the computer potential in
planning but feels that very few areas are in a position.to
use them in such a way. He feels that such use must be in a
researsh-sense,at this point and probably centered in a
University. He feels that Nigeria is probably in the best
position to begin such a program. He expressed the need of
the country's planners for some guide to use to assist in
evaluating the manufacturer's proposals for hardware. He

discussed the expense of computers and the problem that a



112

country 11ke Fthlopla hao ‘in prlorltles for resourcesy

This makes 11 even more crltlcal that 1mprovement “be' made

in" the cur nt ut111zat10n—-pav1tcularly within the government.
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UGANDA
Interviews,:,
Government:

Mr. :Boronga, Head Ugandan Government .Computer
Center, ‘Ministry of ‘Finance

Education:

Prof. Donald Mann, Department of MatHematics,
' Ugivgrsitx of Makerere

Uganda Development Corporation:
A. H. C@tterqll, Finance and Accounts Division
Manufacturers Representatives:
IBM World Trade Corporation -
N, Asinjo, Ugahda Manager
Burroughs Machines Ltd. -
T. Emmerson, Uganda Manager
International Computers Ltd. -
V. J. Stilwell, Uganda Manager

‘Summary of visit:

© Mr. Nick Asinjo, Manager of IBM's activities in Kampala,
identified three computers in Uganda. An IBM 360/30 in the
Mlnlstry of Flnance, an ICL 1901A at Makerere Unlver51ty
and an ICL 1902A .at the Uganda Electrlcity Board. In
addition, there is a terminal at the East African Railways
in Kampala linked to.an ICL 1904E and 1905E at Nairobi,

Kenya. /This. is used for wagon control.
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The“e are 1mport restrlctlons andvcontrols.that affect

bu81ness‘1nbUganda., In some oases ‘up: toquO% deposxtd'

requlred for 1mport 1tems--thls does not apply to‘IBM

becausevltﬁls 1mport1ng equlpment they themselves own.
Llcenses are requlred for 1mports. There are duty charges
that}can be as much as B to 8 tlmes the monthly rental of
=qu1pment, and 10% of the purchase prlce. The Government
Ltself 1s,\of course, not subject to such duty oF" restrlctlons
Mr.fﬁs'n gave some of the background to! the governments'
computer act1v1ty. It was 1nstalled in fhe’ Iast half of
1967._ It was orlglnally “to" serve the Makerere Unlver81ty
and the Government. The Unlver81ty wanted 1t 1nsta11ed
there, but the government 1ns1sted 1t be - in Mlnlstry of
Flnance.j The Unlver81ty then acqulred 1ts own computer.

ICL prov1ded the 1901A with 8K" core (now 16K) ‘and it now

costs £5 000/year. Tt is’ used less than 100 hours per

month.' It is located 1n the Mathematlcs Department.'sItHflrst

had two dlsk drlves and has recently added four tape unltsl

Vused for certaln reseapch, ‘e. g., prevent1Ve medlclne,

J-,.'

There‘are 1nadequate numbers of systems analysts and’

programmers to prov1de support to potent1a1 ‘users.

The Uganda Electrlc Board's '1902A° is used only for

admlylstratlon and bu81ness appllcatlons such as bllllng.

I wasllnstalled 1n December 1971 and was a’ sole source

procurement.. There is a full tlme ICL man at the
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installation, ‘a.data processing manager; one programmer

’ "“i‘.\v’ .
exlsted a. c

JWakahweya when he was‘Secretary to the Treasury.
Presumably, llttle was done w1th a’ report submltted. A
commlttee has recently ex1sted headed by the ‘Chi ef ‘of

Organlzatlon and Methods 1n the Mlnlstry of Plannlng to

A:;.‘.%‘:,}A} \} i ( ’.~A,“ .
develop recommendatlons for computer support “within the

government.
'??iéu

the present tlme there 1s ‘no natlonal pollcy regardlng

computer utlllzatlon and no national® plan.

ey

5

ldent fied the” follow1ng appllcatlons on the

oy T

Mr, Asin“;fo‘

bu51ness, populatlon statlstlcs ‘and census, and currently

preparlng for an agrlcultural census.

IBM prov1des courses for government programmers as

requlred. Short courses ‘on such toplcs as dlSk organlzatlon

S b ' *:

are also glven. o
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LtotaliprOJect and numerous ‘banks ‘have, put up the money

to be adequate- ;;_,Piowe.;:,-aﬁ_:.,;:‘easaqnab.ly ,..,re,l.,,labl..e..enq ;,,SPé.u?.,e

partS“are<no”prohlem;forvIBM;

The tralnlng of people was 1dent1f1ed by Mr. A51njo as a
major dlfflculty.n In aptltude tests glven to a. broad
;cross sectlon of appllcants for programmlng——about 80% got
"D" or less. There has been some 1mprovement recently but
only sllghtly.t The dlfflculty seems to be in the ba51c
educatlonal baokgrognd,v

A51njo sees no. problem related to unemployment.

It has .never rlsen as, an, Aissue in, hlS experlence.
He 1dent1f1ed orlentatlon of senlor managers as the
major 81ngle need.p He. referred to work done by the
fInternatlonal Management Development. Instltute, Inc.rof Wllton,
JConnectlcut.ﬁ ThlS flrm has conducted a management course
lfor senlor managers 1n East Afrlca.% Mr. A31njo con51dered
ﬂlt excellent and suggested that a part of such a codrse
vcould 1nclude some tlme .on_computers_as an approach, to
Eth:.s educatlona1 needam

’U“ He empha81zed that shortages of forelgn exchange were

,themessentlalﬁcon51derat;on;1ntthetaqqu;s;t;on of computer
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support in Uganda and'not continued hardware or software
service.

......

vUnlver31ty of Makerere,'conflrmed the fact ‘that the

Unlver81ty has one ICL 1901A w1th 16K of core.‘ ‘Tt is

used in educatlon and 301ent1flc appllcatlons. General

Faers
computer orlentatlon ‘and hlgh level 1anguage programmlng

were‘taught recently to 174 students (second year) 1n
commerce and economlc statlstlcs. in addition,ﬁa‘more'
plgéééds course was glven t6°90 students in the physzcal
Qéieﬁées.” Data proces31ng or computer sciences is not

[

taught ‘s a degree program. Mr. Mann made-a ‘strong point

that 1t ‘was an open shop operatlon ‘and that students "dnd’

faculty“were free to ‘¢come and use the computer at any time.
Loy il gt

There is one senlor 1nd1v1dual who manages “the operatlons

for the Math Department but no other staff.

&The“computer is available to secondary ‘schools and

“L 4“

some now run s1mp1e programs wrltten by thelr students.

2
# :
oot

a The Unlver81ty ‘has contacted all ‘local sclentlflc
oxganlzatlons and offered the computer for support. "“Some
are us1ng 1t but on a llmlted ba51s. Water development
plannlng is belng done on the computer ‘as a part of “the '

’Uﬁ ted Natlons Hydromat Program.' Forestry plannlng is also

bé Hb supported by the Unlver51ty computer.
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an:Mb«*Mannlf opinion, the main problem in effectlve

Spd TR

omputer’ use by planners and those lnvolved 1n economic and

! 5\ + .-:)

;oclal:development.ls the absence of‘at least‘a'slngle_

Lt

*1v1l servant w1th personal knowledge and enthu51a51m .
*oncernlng the potentlal of the computer and coupled w1th
=nough pollcy power to dlrect the government in thls area.

The Uganda Government Computer Center, headed by
r., Boronga, has an IBM 360/30 w1th 32K of core, 81x.“
ﬂisﬁydrlvesa four,tape‘drlves, card reader,'paper tape
reader. andﬂline printer. It was installed in August 1967
witnilSK core. .There‘are no plans to change hardware’ but
a,doubling of core is anticipated. The government charges
??0 per hour for computer time to external users and there
are?plans to‘increase this charge to $100. Utilization is now
about 200 hours per month.'.The operating system is DOS and
most”programs_are”written in RPG and\COBOL. There are
eiggtﬁprogrammers.on.the staff_nithvauthorization for 15. Mr.
Boronga.is_striving for positions for a chief systems analyst
and a chlef programmer. MQ. Boronga presented staffing, salary,
tralnlng, and management as pr1ncmpa1 problems. .lhere is no
tralnlng program and one is needed for systems analysts and
:programmers.. The c1v11 serv1ce pay beglns at —800 per year,
next step is &h 026, and next 1s £l ugu and up. Mr.‘Boronga
believes strongly that more ‘training should be on-the- job

than in the classroom-with tralnees worklng along side of senior

programmers.
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»IﬁﬁfeViQWihgﬂthéKméjOﬁﬁpvdb;éms,fMﬁﬁ%Bdrongafekpﬁessed
thé'following “opinions: o

1177 His ﬁénaéénSTareﬂundérstandiﬂg“and&ﬁreégnf
no probléms,

2, ‘More assistance is needed in'developing and
selling new applications.

3. "Power, maintenance and related supporting
systems are not a problem.

4. The local manufacturers are understaffed in
Kampala.and'tfaining is not adeqﬁate.

5. He needs systems analysis support.

6. There is a serious shortage of technical literature
and very little technicél communication ot exchange takes
éléce in the East African community of computer professionals.

Mr. A. H. Catterall of the Finance and Accounts Division
of the .Uganda Development Corporation explained that no use
of the computer is being made by any part of UDC. Mr.
Catterall has tried to interest management in PERT as a tool,
but cah get no support. The work of this Corporation repre-
sents a major area where computer -impact could be significant
in administrative support, project control, and economic
planning.

Mr. V. J. Stilwell, manager of ICL in Kampala, expressed
stroﬁg opinion that the staffs involved in the computer
activities in government are serioﬁsly deficient in technical

knowledge and capability. He also expressed concern that the
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;government was not- yet ready from a conceptual. or
*structural standpoxnt for the changes that would result from
;the use of the computer as an a831st to management. Mr..
Stllwell 1s prov1d1ng computer support to a: w1de .group of
customers through the use of the ICL cpmputargjatﬁpneﬁ
'EieatricityfBoardgand;atmthe¢Uni&amsity_éféMakerere. He
'haa only one systems analyét/pnogrammenfangcqannotxkeep.

up withsthe demands:. It is.very.likely that a full'comnuter
‘service center may emerge.

- :Mp, Tony .Emmerson, . the local. manager. of Burroughs,
identified the Burroughs.L.series equipment as being the
firms target:for.marketing in Uganda. He does not feel
that theynarewreadyuto_spenduthenmoney for anything more--
largely:due to the lack of trained personnel and Burronéhs
isrnot prepared»tovdo'totaluoperations for a customer yet.
They have.cnnsidered;the;seryice center approach with
rental to a major customer and operations by Burroughs.

It may come later.:  The. L series has been very successful in
Uganda.: 'He feelswfhat~thesbest«hope for more effective. use
gffthehcomputerfisvthnoughﬂtheﬁstudénts coming out of

the:University:-and moving- into.management positions.
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TURKEY:

Interviews:

S TS .
Government

Zeki Avralloglu President of the State
Instltute of Statlstlcs

Atalay Coskunoglu, Dlrector Generdl, Highway
Department

Ca-it Safa. Basaran, Director of the Computer
Center nghway Department

Shadi Ginerik, Under Secretary for Social
Plannlng, State Plannlng Organlzatlon

Education:
Middle East Technical University -

Bulent Epir, Associate Professor and Head,
Department of Computer Sciences

Erol Arknn,AA381stant Professor

Ismet Gungor, Assistant Professor

Tnnler Uney,.System‘Programmer
Hacettepeﬁpniyereityr_

Aéyqin'queai,,Directep.qf the Computer Center.
Istanbul University -

Haydar Furgac, Head of Mathematlcs and Statistics
Department, Economlcs Faculty

Manufacturers Representatmves:ﬂ
TBM World Trade Corporation -
Robert Niedernayef; Manager (Ankara)

Turgut Oguz, Deputy Generdl Maniger (Turkéy)
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i'.,

Acar Bumin, MarKeting Manag~, Government and -
'Unlversltles-~ ‘.

AM1vuy Tekelloglu, Marketlng Manager, Prlvate
ljvma‘,

Burroughatsa

Nealth1v1tc1, Manager (Ankara)

3,
v, 2 2 L

Prlvate FleS -

N Ayd;n Sldal Assistant General Managex

Tah81n Ertuzun, ADP Consultant

jSummary of v181t ”

kN There are over‘80“computers in’ Turkey w1th almost
threeeQUabters'béing’IBM'equipment;Faboutfonehflfth are
:UNIVAC.machiﬁeéuanﬁfthe’femainderxeitnef:Butfoughs or NCR.
'Anlinventory'of”aifucomﬁutébdfacilitieéfﬁaS“ﬁfepared_in
,1971 It pfeeents rather complete information ‘about the
hardWare and appllcatlons of ‘dach - 1nstallatlon.~ Thevmajority

;of the computers in Turkey are small, i, e., 1n the IBM 360/20

?dF UNIVAC’loow or 1050 class

;:The 1argest IBM computer at the

tlme of the 1nventory was a, 360/40 the largest Burroughs was

o

fa 3500 and the largest UNIVAC was a guoo.ﬁﬁﬁglﬁul |
| It has been estlmateoﬂthat there are about 250 profe351onals_
Eengaged 1n some aspect of computer act1v1ty 1n Turkey w1th
.a nucleus of about 50 who have substant1al unlver31ty

training. It 1s 81gn1f1cant that all of the computer


http:Summary.of

123

lOOETmall computers, su medlum-51ze computers and flve 1arge

i

computers.p Thls growth w1ll requlre an addltlonal 1350 key

SR

personnel.“ Thus, the educatlon and tralnlng need ~s s1gn1f1cant.

VlSltS were made to the two un1vers1t1es 1n Ankara 1nvolved
w1th computer act1v1t1es and computer educatlon. At the ‘
Mlddle East Technlcal Unlver51ty (METU) all aspects of computer
usage 1n Turkey were dlscussed as well as the educatlonal
programs at METU.‘ There 1s no natlonal pollcy concernlng
computer technology and 1ts appllcatlon.‘ The need for such a
pollcy has been dlscussed 1n the government but no 31gn1flcant
actlon has been taken except 1n the area of procurement. A
regulatlon has been passed that requlres any government body
seeklng the acqu1s1tlon of a computer to obtaln the approval of
the State Plannlng Organlzatlon., Due to the lack of techn1ca1
capablllty 1n the SPO METU has been asked to rev1ew the
requests and to recommend\actlon to the SPO Flve requests
havc been rcv1ewed to date by METU—-two were excellent and
rccommendod for approval but the remaﬁnlng three were poorly

v,

}p epared and neturned for addltlonal work. Thls reV1ew

.1 W

role lu not one WBTU w1shes to retaln. It has placed them

i - S

1n the mlddle between the computer manufacturers and the
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re uestlng government offlce and 1t 1s felt that thls role

vu'e.w.' .-.;l
e U ” ,[s

may jeopardl ze the prlnclpal m1851on—-that of computer

S

educatlon.“‘
The MBTU staff estlmated that over '80% of all computer

resources are g01ng 1nto bu81ness appllcatlons ‘@nd educa—

<tlonal functLons. The State Plannlng Organlzatlon makes

\xb ":‘ !

jllmlted use of the METU IBU 360/#0 for economlc modelllng

‘and plannlng.‘ The oplnlon was expressed that there was

Lot . Ly

1ack of understandlng at top management “Jevels of thé
1mpactythat computer technology could ‘have on economic and
lsoclal development. It ‘was. suggested that a semlnar “for |
senlor Turklsh managers mlght be a useful step toward
1mproved utlllzatlon.“ It ‘was empha81zed that this should be

E‘q

W1th1n Turkey ‘and not a reglcnal effort with other

b

countrles. ‘ )
' The problems assoclated w1th supportlng systems were
dlscussed w1th the METU staff. The 1mpact of’ computer
~technology on employment was dlscussed, 1t was’ the oplnlon
'that the thruat of unemployment due to the use’ ‘of’ computers

was not an obstacle to 1ts extended use and presented ‘no”’

.....

Slghlflcant problem. The only government regulatlon ‘mentioned
'éé ‘an obstacle to computer use was the 1mport duty on hardware.
?The supportlng systems such as power, air condltlonlng, ‘ete.,

ﬂdo not present 51gn1f1cant problems 1n Turkey. It is’ necessary

to 1nstall voltage regulatorsvtoﬁinsure steady power. ‘The'
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fproblems assoc1ated With, physxcal 1nstallatlon have

ébeen generally left Aup to. the computer manufacturers to
;H?ﬁ?lve';naax

- The METU staff includes four assistant professors in
‘the computer .sciences department and three full-time
ieetpuctogs, ‘The staff is.s@ppqrted by assistance from
;the .Mathematics Department and the Electrical Engineering
-Depantment. . To’date,Athere has been no separate computer
.sciences degree program but a masters program is planned for
vth%ffill»@f 1972. Thirty students are expected to enroll.
.The .IBM. 360/40 -at METU is used primarily to support other
rdepaftments of the University and the courses taught in
_programming, etc., are oriented toward teaching students in
;ell;depagtments how to efféctively use the computer as a
tool .in their areas of activity.

...Education and training was underscored as the number
one.problem to more effective computer utilization. It
isiparticularly needed at the senior manager and systems
.analygt,level. It was further emphasized that the computer
hardware. in Turkey is generally underutilized; many
ﬁinstgllaxiopsﬂare getting less than 100 hours per month
on their .computers. It was the opinion of the METU staff
ﬁthgtuthehppesentdcepmunications system in Turkey is not
:reliable enough to support data transmission and,. thus, permit

-widespread. timesharing.and remote terminal usage.
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'c’ Y

Ther'é’ has,recently been establ;shed a’Turkmsh Informatlon

2.0

Pv00¢581ng;80c1ety The objectlves 1nc1ude effectlve communl-
catlon among profe851onals (the 8001ety has begun publlcatlon of
a Journal),’communlcation of computer potentlalv “to- management,
and sponsorshlp "of "ediication and” tralnlng It-lsabelleved

that»thls'Soc1ety has‘greatupotentlal’tO“serve*éé~éLVéfyi

éffective ‘Force ‘in improving Gomputer utilization i ‘Turkey.
'h”ﬂ%%emheéd”Gf“fhe"céﬁﬁﬁfetfaéfivity'étfH&eettéﬁé“Uﬁivéreity;
}Mg?éﬂﬁéfniﬁokSéi}“isyfhe°pfesident'6ffthé Tirkish “Information
”§§655§3fhgt968iety."He’expﬁeseed’ﬁéfficuiéﬁicénceﬁﬁ'fdﬁfthe
ﬁgfe“effeéffﬁefdeVéldbﬁent of doﬁﬁufeg“aﬁplidafioné”oﬁ“fhe
exiétiﬁg*éémﬁﬁtér hardware within Turkey. Hé was' éritical
‘oF" the manufacturers that they did not do more ‘to assist in
the" development of further appllcatlons ‘following original
installation of hardware. “The’ tpaining of programmers and
S§§%gﬁ§ aﬁélyétgf%ifhiﬁa%he*ﬁsef%30fgéniéatiéné~hasihot been
adéauaté?éﬁa*%ﬂé’ﬁséﬁé*aié; theréfore,  Very heavily dependent
upon the manufacturers. “"Mp, ‘Koksal'discussed the’problems
‘dhé“to'the absence of instructidn’ in’systems téchniques;*

maﬁagemeht scieﬁeeS“éﬁd*ﬁaﬁégéméﬁf*infofhdtibn*éyStehst“f

He de cribed the" computer activities'at Hacetiepe whiéh have

It 1
v .

beEn en 1re1y'1n'eupport-of'the'other department5wofJ

tr o

the ‘University. ”A HBétbisédegbée‘pfogramfin”C6ﬁpu%ér’éciences

i‘;Eo start next year and will have ‘about six students:}’Tbe

Univers;ty#has'a”Burroughs“3500*w1th“severa1Lcathode“ray”tube
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lerminals used for direct 'access to a time-sharing
vstem.

The Pre51dent of the State Instltute for Statlstlcs,

Ir.,Zekl Avralloglu, descrlbed the hlstory “of the i

ievelopment of computer use in h1s Instltute and of hls

,,,,,, RS

>lans for the future.‘ The Instltute purchased an IBM

L005 card processor 1n 196u but 1mmed1ately began plannlng

o
”za e

Eor a larger system. An IBM uo7 was acqulred to support

the proceSSLng of constructlon permlts.‘ There remalned
{4( '. .‘ c
the need for computer support for forelgn trade statlstlcs,

Lndustrlal census, populatlon census, and customs activities

and a UNIVAC 9400 was purchased in 1968. ThlS hardware
was not worklng untll September 1971. There have been

serlous hardware and software problems. He has embarked
on a program to traln both an electrical and mechanlcal

A ,<.. ¥

englneer (sendlng both to the u. S to be tralned ‘on UNIVAC

;;.

hardware) and has also sent two systems analysts t6 the
u. Simto;obtaln masters degrees. lhe programmers'
ayallable are junlor and lack experlence, elght have beer
tralned through AID support.l |

g

The UNIVAC 9u00 is the largest UNIVAC equlpment in

Turkey and two dlSk unlts were added in June. It has Fa

65K memory and thls is planned +o be 1ncreased. HTﬁe” ‘
%5; ;

present Jobs that the Instltute for Statlstlcs run on ‘the

A l e I X
Ao ':..‘.‘r’ SUERE

equlpment are perlodlc in nature and the computer 1s not
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fully utillzed., ‘The President of the Institute would
llke thls faoilltyxto serve as the central computer processor

R I
Ifor the Turkish government and he would also like

;to be able to sell services to others. A recent oonmlttee
charged wlth reorganlzatlon of the government included in

;ts report the recommendatlon that government computer tgj
serv1ces be centrallzed. This report has not been put info
effect but the State Plannlng Organization has taken over

the responslbllmty for central acquisition. In addition, a bill
has been drafted for the Turklsh Congress permitting the
Institute to charge private firms for computer services. There
has been no further action on this bill.

Ihe‘Tprkish Highway Department is making very effecfive use of
an:;BM 652 computer. It was acquired in 1960 primarily for
ﬁggpport in accounting activities. It has now been extended
to support highway and bridge design, equipment inventory
and maintenance, spare parts control, traffic analysis;
general highway development plannlng, materials research
and personnel support., There are a total of about 160 |
appiications programs with over 60% of the time used for
commercxal or business type appllcatlons and the remalning
for englneerlng appllcatlons. The computer staff has UO
people and operates only one shift plus overtlme. The -
'majorlty of the appllcatlons programs have been wrltten‘by the

------

vstaff. The Highway Department has about uo 000 employees
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distributed throdghout.Tutkeyﬁaqq,ﬂthQ§,$i§A§§Q§d&ﬂigﬂgﬁg
>m&jon+Manaaerialsproblem8y It.was evident. that they are.
making effective use of the IBM 652 capabilities.

Plans héve been. made to upgrade the IBM 652 to a greater
capability. Very detailed analyses have been made resulting
in a complete feasibility study outlining the total computer
needs. Their plans include a central processor with 256K
storage, four 100 million byte disk units, a controller
capable of supporting 31 terminals, remote terminals
hardwired for use in the central office, and the capability
for paper tape input as received over telex lines from remote
stations. They do not believe that the present communications
facilities will adequately support data transmission nor do
they have the personnel trained to undertake a networking
operation with timesharing. The local Burroughs manager,

Mr. Nezih Divitei (it should be noted that in Turkey

Burroughs is a part of the Koc firm, a very large holding
corporation) identified education as the major problem

in improving computer use in Turkey. The principal background
for those in the computer business is engineering and there
has been a strong tendency for them to be too "exotic" in
their use of the computer. There is a serious lack of trained
systems analysts, information processing specialists, .

and programmers. He complained rather bitterly about. the

requirement: for government.-organizations.to obtain the State
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tts“lack of’ competence to make the necessary rev1ews.¢.The
use of the’ Mlddle East Technlcal UanEP81ty as an advxsory ,
body has” slowed ‘the” process severely and" o actlon 1s belng
taken ‘on' many procurement requests.Lv IR R R

The Burroughs manager stated that his“firm has-a staff
of 45 people in EDP 1n Turkey, about 12:are programmers/and
'analysts; 10 Sales~personnelJandwlOzmalntenancefenglneers.
Of the ‘over 80 Eomputersﬂin@Turkeyg oniyﬁthree arewéurroughs
'ah&*fﬁey‘ailfare Gﬁbb“sﬁ ‘ The manager claimed that these:
‘three machines had’ 60% 'of the disk storage available'in Turkey,
40% '6f "the memory €apacity, and 30% of the total dollar:value.
(TheSé'figures"haVe“notfbeen'verifiedfbut it is true that
1the”thr6e%Burrouéhs”instailatibns.are*somefoﬁfthe»largest
*ana*most“sophisticated”iﬁ*the country;%‘?The%manager'stated
that“fn;hfs:opiﬁionithe*averageﬂlife“of a system in Turkey was
Zéa’zb%out"‘eil‘ght”years'and'-’that*purchase‘of'e‘quipment:was,,s.therefore,
1ooked upon favorably: He indicated that his main sales thrust
3in&the’near"future”would“bé'intthefBurroughs~l700vline.f
’ The use of computers 1n Turkey -wasdiscussed at length
fw;th ‘Do Kenneth Neff who i a\professor ‘of: economics from
EMlchlgan State Unlver81ty and acdonsultant for AID to the
Nat10nal Educatlonal Research ‘and ‘Planning- Project: which: is
*under thexPlannlng, Research and Coordlnatlon -0ffice of'the

?ﬁi try*of’Educatlon. Thms offlceﬂhas :an- IBMv 1&20(u;;
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vhichowas . orlglnally purcnased by’ AID for the Bureau ‘of
Fests and Measurements ‘in- the‘Mlnlstry of Educatlon. ThlS
)nOJect has sent 19 people to Mlchlgan State for advanced
iegrees--flve of whlch dre” spec1allzlng ifi some type ‘of systems
tralnlng. The IBM 1620 is used in support of the development
>f: educatlonal ‘programs by ‘those being’ tralned orie of the
principalﬁappiidations*isfthe’pﬁoceésing*Bffexaminations;
ofizallutypesi:
m}%ﬂDraﬁNéff~statéd:that”theré ig a ‘gevere Shoftage‘of:syStems
ahaintSﬁahd~programmens and felt that this 'is ceprtainly
orier:of :the -major ‘obstacles to more effectlve computer
utiliiationaffHeEalsoﬂemphasized ‘the great disparity’ between
salaries :paid 'to‘government employees and to thosé in private
industryxwausystems‘analyst ih’industry*can get from
three torfive-times the pay that his counterpart in goverhment
service  will. receive. In additioh;'thete*is~1ittle
opportunity:-in the gOVernmentﬂservice'fob4feooénition or
51gn1f1cant advancement for those in the computer fleld.

The use of the- computer in:education plannlng was
dlscussed. There 4§ a'need-to build data bases’ concernlng
teachers“and fac111t1es ‘as input for- the' planning work. The

major obstaclestto the- effort: are’the problems a53601ated with

data collectlongaanput preparation and flle updatlng.
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;Dgg“Neff emphaSLZed ‘thes problems assoclated w1th

iadequate educatlon ans‘tralning.; He v1suallzes the"
;prOJect work 1n the Mlnlstry of Educatlon leadlng touthes
;development of an 1nst1tute 51m11ar to; the U. S.!Department
{of Agrlculture graduate school.

| The use of - computers in.national.- plannlng -and :the -need fer
a.n?t%QPQl»P01¥9Ygln the,f;eld4ofhcomputenﬁtechnolqu’wene
discussed with Mf; Shadi Cinerik_the Under Secretary 'for
§geiql.P&anﬁing:ingthe¢8tate¢31anniné»Office.;“This office
is_meking,limited@useJef;thevIBM:SBDA&b.QtWIhe Middle East
Technic41”Univeqeity¢fbnwgenenalyplanninéuf Those planning
officers on the SPO. staff ;with background and experience in
the use of computers .use. the: 360/40-for :their own individual
work .developing. economic; models for limited analysis. There
,igfnqécentralyprognam,,however,qutilizing the: computer for
national economic and: social; planning.. The.impression was
left thet-vevyﬂlittlewwasﬁbeingwdqne.toluse the computer

in such. areas.

Mp,,Cinerikhexpresseg;eppreciation of the importance of
ggmpqtgr,technologyhtoﬁiypkey'smdeyelopment but.very little
ié being done, to provide:for its.effective use from.a
détiqna; standpoint, xThe?gnly{action>taken to date
on é Péti@na;&ievel'hés been, the.establishment of the require-
ﬁehf fbr all governmenf and‘quasi—government organizations to
obtaln approval of the State Plannlng Organlzatlon prior to

the acquisition. of comnuter hardware.
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The: impression was~l¢ft§¢h&§gthep§3is,no,plan‘tb,takg
furthér action in the SPO related.to.a national policy for
béﬁpﬁterLtechnolpgyggqr;aree¢hene;§hy,sfep$fbeing;taken to
stﬁengthenftheistaff;

The deputy general manager;oﬁ;IBM in;Turkeygand@the
marketing“managensufor;priyate;firms.and-fgpvgovernment and
the universities cited three major problem areas in the use of
computers: -1) concepts--the computer is either regarded as
an accounting machine or:an-electronic brainj. 2) personnel--
lack of: adequater education. and training as well as extremely
low salaries in the government for: ADP personnel; and 3) pro-
cedures for obtaining computers and services--these are either
non-existent, contradictory or unrealistic for implementation.
‘In-addition,,the*freﬁuent changes in senior . government
managers have made it difficulf to impart the.necesgary
backgrolind: and understanding to lead. to effective use-of the
computer. :There is a, serious gap in understanding .and.
communﬂpationmbetween those Tunkish,manageng,spnp,qbroqd,for
training»andmfhose'whothave;potvhad that. opportunity. .The
anmerﬂheedato-bewnestnained;in their enthusiasm over computer
suppdntfandmfpexlatten-need to. be.- encouraged. fTheﬁe,haVe
begn managementdsciencesﬁseminars-given in Tupkey:sponsgred
bg;thé Turkish Management_Agspciatipn_but the, most is not, made
q,ffx;;;iihéﬁoppo;r,ifunitx to.introduce computer technology as a

pantiiofi this:dnstruction.
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In the dlscu351ons thh IBM personnel,“

pomnts were made concernlng barrlers to effective‘use of

computer technology 1n Turkey.
‘ Government personnel regulatlons--nO“shlft work

permltted low pay, no c1v1l serV1ce structure‘for those

in’ ADP, lack,of tralned peopl ;}

'¢Support1ng facllitles--unrellable:voltageflevels~~

1n pOWer supply.
3 Government regulatlons--48% customs duty ‘oni
‘wholesale prlce of 1mported’computer.
'ﬁ”' Communlcatlons--lccal 11nes rof poor quallty,
long dlstance llnes of- adequate quallty but ‘cost. for:
'lea81ng prohlbltlve.g (IBM has~g1ven seminars,tomthetPostg
iTelephone and Telegraph personnel concernlng data transm1351on )
5.' Managers--lnadequate understandlng of management
sclence and smgnlflcance of computers.

IBM has 135 employees 1n Turkey and about 60 ‘computers

‘1nsta11ed.f1They belleve thelr support act1v1ty to: be

reasonably responsive although spare parts ape: dlfflcult to

lclear through customs and long delays are enccuntered.

afgcomﬁﬁiéékiééﬁhbxaév. The fle haS’about 3 200 employees
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}h allyphaSe X mtextlleﬂmanufacturlng andvhas an«IBM 360/20

p\t

;wmth a computer.staff»of@about 20 peopl vaheycomputer 1s run

for one shlft’agday and totals about 150 hourizper month’

‘Appllcatlons include accountlng, b1111ng, payroll,
budget, stock control, and varlous types of statlstlcal analys1s‘
oggppodpq$lpnjﬂlnc1ud1ng¢costwana;yegs;a Ehe;ADPﬂmanagen.for |
$h¢¢fi?msbadﬁypfk§d forrIBM'for;lsgyEans¢AmHeﬁalsoﬁoperatee a
SerVieeibdreausprovidingrsupport~fofwlSwseparate“bomﬁanies.
nggetf»f?hekdatggproce851ng staff dis:iself/sufficientrand
capgg;ewof accomplishing all necessary:systems. analysisiand
programmlng. ;Upgrading of:;hardware-is plannedrwithin -asyear
and the 1ong;range :plans include: teleproce881ng ;capabilities.
Thezmanagement supports gradual growth with: inzhouseitalent
é{}éatsexééxziméntatg;er..l;.-zqnx-;ia.w,s,gna-ll scale: in:new.areas;
ssei Mps, Mehmet Baser, the data.processingimanagen;at;Mensucat
Sgﬁ:ega;l;q;@?spng ssedthe opinion that-Turkeyls major;obstacle to
efgeqfixeﬁugegoﬁgcompgters;wasathe lackmofgundenstandingoby
geniog;ﬁanagement,ofgtheir“capabilitiestenHeﬁdidnnotgféel this
ﬁagéagprgbiemwigﬁhis1figmgbutgwasageﬁerally@true3thnoughout.
Turkey. |

' The AKBank;'a major bank lnfTurkey w1th 300 branches through-
outnthe countny, began u81ng IBM aunits record equlpmentfln 1963, N
added an IBM 1u01 1n 1965g«changed to aanBM 360/30 1n‘1967
and added,an IBMJ360A25 1n 197lu,;The a881stantxgeneralfmanager
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'descrlbethhe'W1de variety ofi appllcatlons supported on* the

It _anifhas not been satlsfied w1th the IBM support and 1s
reluctant ¢o upgrade to ar 81ng1e larger computer because of
thelr dependenoe on the 360/25 to! backup* the 350/30., They
have experlenced 1engthy down-tlme due to* hardware problems
and rdelays: in‘iobtaining” spare parts.i The’ bank does: not: depend
oanBMﬁfortprogramm;ngwsupport«but»hasﬂaniin;house‘staffm
capable;ofwmaintainingfthe=appliCationsvprogramsﬁand déygloping
hewer - ones.uzThelr ADP staff numbers-about: 75 out of *a~total
Staffyofws,OOO:peopleuvahey-pay about $17,000 per monthx
;for.k-'their'{:cbrnput‘er h'ard_Ware': “10ne of the.:deterrents’ tothe
‘Q*ﬁaﬁﬂﬂd&uSe5bfscomputers?inithé bankingibusiness is its
hifghlfsii?éb,rﬁpetifis‘ie rature and the difficulty presefited“’ "
'inccooperatingywithiotherS'infthe*banking’buSiﬁessi‘fWHén.
discussing;thekfutureﬁexpansion Offconputers“in“theﬁﬁkbank;

thesemphaSis‘&aSuonﬁtéleproceSBing.” The wide geographic™

Ty

cOVérage*of‘theibankLs branchestOuldﬂmake'thé”useiéfﬁa’J
teleproce851ng network Lat very vattractive ‘altérnative- if“the
communlcatlons fac111t1es can support data transmmssmon.* Thls
appears to be at 1east five years away at this time.:

s,The majorlty ‘of the interv1ew timé with Professor Haydar
Purgac at Istanbul Unlver31ty was spent<dlscu551ng “the

proce581ng tof Turkey s equlvalent ‘of. the college

board examlnatlons. ThlSvlb done w1th the support of an”
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?IBM 1520 wlth 20K of core and two dlSk drlves.»-Thls

jact1v1ty lasts for about two months each year andvls"thm

;prlnclpal act1v1ty onfthe computer.. The unlver51ty has over

'“,“;The Unlver81ty has very few
competent programmers or. operators.' The Mathematlcs Department
*cannot obtaln adequate computer support much less the other

-departments of the Unlver31ty. No Unlverslty admlnlstratlve

act1v1t1es .are supported by the computer. An actlve computer

support program 1s‘urgently needed by Istanbul Unlver51ty.
There 1s little hope of effectlve use of computer:technology
throughout Turkey 8. government and bu81ness 1f the students
do not become used to u51ng 1t as a tool durlng their

educatlo‘ ‘ﬁlstanbul Unlver81ty has: requested upgradlng the

hardware;through the State Plannlng Organlzatlon but no action
S

had been taken .for the past six:months.



138

BRAZIL:

Interviews:. .

" Government:

Isaac Kerstgnetskv, Pre51dent Instltute of
'Geography ‘and Statlstlcs (IBGE)

Jose Dion de Melo Teles, Director-President
Servico Federal de Processamento de Dados,
(SERPRO), Ministry ‘of Flnance

Sergio Flllppl Samblase, Dlrector, Department of
Development, SERPRO ‘

Ronaldo Panoyotls Contopoulos, Dlreetor,
:Depaptment of Operations, SERPRO* '~

Ricardo Saur, Executive Secretary, Federal”
Coordinating Commission for Electronic Data
Proce551ng (CAPRE), ‘Ministry of  Planning"

Educatlon
Prof. Celso de Renna e Souza, Coordinator--
Program of anglneerlng and Systems, Federal
‘University of Rio de Janeiro (COPRE/UFRJ)
>Prefx:Carlos-JQSe Pereira de Lucena, Head of
Graduate Department.in Computer Sciences at
‘the ‘Catholic University of Rio de Janeiro

Prof Larry - Kerschberg, ‘Ph.D., faculty of
Computer Sciences at the Catholic University

Prof. Helio Vieira, Dlgltal Systems Laboratory,
Polltechnlc School Unlver81tv of Sao. Paulo

Dr. James G. Rudolph, Eectronic. Research .

Laboratory, Hewlett-Packard (on loan to.the

University of Sac Paulo)
ZiManfacturersfRepresentativee:

'IBMfwo¥ld Trade‘Corporafibn -

Antonlo Carlos Rego Gll Sales Manager,
Data’ Proce551ng '
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‘Burroughs Elebkfbﬁiékﬂﬁtai%i

Henry E:Lc.her, President-

George Hé%é;%SaIésemanaget
Honeywell-Bull - -

Frafnicois de Lauzon, Devélopment: Manager

Empresd ‘de ‘Sistemos de Computadores, Ltd.
(representlng Slemens)

J A Vencovsky, Manager
Mlscellaneous

Raullno C. Ollverlra, President, SUCESU in
-Guanabara (Brazilian Computer Users Association)

Ronald J. Eckmann, Vice-President, SUCESU in
Guanabara

Luiz Guinle, Dlrector of Education and .
Training for Datamec (computer service center)

Samuel Konishi, President, National SUCESU
(Brazilian Computel Users Association)

Summary of visit:

~ Thare are now (August 1972) an estlmated 800 to 850
cnmputers 1n Bra21l, not including mlnlcomputers. There is
no complete 1nventory and the number 1s grow1ng rapldly,
i.e., at the rate of about 25% to 30% per year and is expected
to continue at this pace for the next five years. The
computers currently 1n use have been estimated to
have the follow1ng approxlmate dlstrlbutlon by sxze of

equ1pment (ACM Sao Paulo chapter estlmates)
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2nd generation 204

3rd generation (small size): 4%
vﬁﬁdhgeneratlon;hfi;ﬁfif:ffpgs 35%
53rdfgeneratlonggb?fiq 5%

NOTE: l;;xIBM System 33 360/20, etc. _
5?51 .IBM 360/25- uo B 2500/3500 UNIVAC 9300/9&00, ete.
'3LgaIBM 360/50 -653 370/155 165, Burroughs 6700; etc,

There are eleven manufacturers deallng w1th computer ‘sales
;and lea81ng, as follows. IBM, Burroughs, UNIVAC Honeywell -Bull
“NCR, ulemens, A G Telefunken, CII Hewlett Packard, DEC, and
fPhllllps. IBﬁ has about 65% of the market by numbers and
75% by, value, followed, by Burroughs. Wlth -about. 15% both by
mmtnrs and value, UNIVAC w1th about 9% 1n both categorles
;and Honeywell Bull w1th 8% by numbers and 2% by value. The
'equlpment 1s dlstrlbuted by fleld of act1v1ty about as follows:
1ndustry--35% government and publlo serv1ce--25% finances--
‘23%; and‘commerce'in general-alV%.

The followmng 1nformatlon represents examples of computer
use in Bra211. The1r use is so w1despread that 1t was not
possmble to collect data on:all: 1nstallat10ns.
{itmﬂGovernment -ﬂ

“a. “Federal

f(l) The Federal Government's largest single

3

ldata processing serv1ce, SERPRO (Serv1co Federal de
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Processamento de Dados), was orlglnally 1ntended‘to‘$erve
all»elements of the Federal Government but*’although
1t clalms to serve some 100 customers out51de of” the Mlnlstry
oﬁ Plnance e whlch 1t 1s 1ocated, it~ devetes the great
ma]orlty of “tHe' tlmemfor that mlnlstry.* Suppovt to the
iricome “tdx’ act1v1ty 4§ its maJOr single® pnnect. "“SERPRO
haswa'totalwof 22 "éomputers (197 are "IBM and thrée ‘are “Blirroughs)
igdatéd in“eléveén ‘differeént Géntérs 'iniBpazil: *Tﬁé’eaﬁpﬁo
gﬁdﬁth%ﬁas¢beenfvery<fépid¥ 'Thé first ‘computer tas‘instdlled
#n {January 11968, I 1969 there werd 470,0007 férms ‘procéssed
in ‘thé income tax ‘system and this nimber has risen to 8
miZlior:%n 1972.: SERPRO has two 370/145's in operation ‘and
expedts“f ‘ingtall ‘a “370/165; ‘two ‘more 370/145"E, thréé
370/135's, ‘and two ‘Burroughs 3500/3700%s. 'SERPRO"hds 'thé
Tdrigest datd ‘processing ‘facilities in Latin America with over
5;6ﬁb emﬁlbyéesfandwa?197a*bﬁagéf?6f $35 million. 'Over 50%
of ‘its iefforts dve- in the 'drea of data preparationdand input.
However ; "work "is dccomplished on research projects reldted
t0" Hardwdre -and "systems “software.: - “There “is “alsd "developmental"
‘regearich ‘in the ‘applicatidns ‘désign ‘and ‘programming area.

'i(2): ‘The'-Institute ‘Brasileiro de' Informatic
‘CfBlﬁiwasﬂfouﬁHEHiiﬁ*i@?f d5 @ part of the ‘Brazilian Institute

faGeography -and’ Statlstlcs (IBGE) of ‘the Ministry of Plannlng.

It 15 somewhat a\oounterpart ‘of SERPRO ‘but” ‘serves only the IBGB.;

Thmselnetmputea@IBGB)»ls;onequwthe~three~major_élementsaof the. .
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Mlnlstry of Plannlng, ‘the others be1ng the Development Bank

Instltute of Plannlng.mﬂpwl;wpxﬁ

and&aboutM75 are An,IBI. (the: data“'

1nterv1ew w1th the pre31dent;of§IBGE:&h”,ilted;the‘llnkqbetween

the mass of statlstlcs collected and tabulated and the use of

these statlstlcs 1n plannlng as.the most s1gn1f1cant task

faclng hlS organlzatlon.- He feels that thls 1s the 1mportant

<1mportance not only in, declslon-maklng but in: the 1dent1f1catlon

}of statlstlcs to be collected and processed. Heaempha81zed |

@the need to :more effectlvely use the computer -as:-a.tool to

asslst in research. connected w1th the plannlng functlon and

>to enhance the offlces ana1y81s capabllitles.‘ Thepesls .a, major

need for effectlve staff development--he 1dent1f1ed th:Lsi

vas .the: most slgnlflcant s1ng1e vequlrement. An thls regard,

he .emphasized the need for a staff with ,:plzsgt;.sa._,l.;a capabilities

&to~meet the'Specific reduibements:Of the lnstitute.’bThewIBI

‘operates -an IBM 370/155 and Aincluded. among 1ts progects are

the proce881ng of the . demographlc and economlc ‘census. and

,the elaboratlon of.a. large data base of, soclo-economlc:data..
(3) gThe Mlnlstry of Plannlng has estlmated

that the data processzng expendltures of the publlc admlnlstratlon

w1ll be about $l25 mllllon from 1972 to_ 1974. Con81der1ng

the 1mportance of thlS area, the Federal Government created a

coordlnataon commlttee for datazproce881ng act1v1t1e5w1n,Apr11

l9]2.f The commlttee 1s&known as CAPRE'ﬁ§9m?§§§92ﬁ§3999?9€n3930
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Act1v1dades de Processamento Eletronlco. It 1s an 1nter-w

;mlnlsterlal commlss1on chaired by the Secretary General ;f
the Plannlng Mlnlstry (currently Sr. Flanzer). Thelwb _
fsecretary in charge of day to—day operatlons 1s Mr. Ricardc

Saur, formerly w1th Petrogras.: The membershlp of the

T ey
o Mt 4‘.»5. ,-_-'.

comm1s31on cons1sts of'representatlves of the followlng
the Armed Forces General Staff; the Flnance Mlnlstry:"the
Development Bank (BND”), SERPRO IBI, and the Offlce of o
Admlnlstratlve Reform. CAPRE's main purposes are to"
lratlonallze the governmental data proce851ng 1nvestments
and to uprgade the product1v1ty of its data process1ng v
equlpment. It's functlonal respon51b111t1es have been set
forth as (a) malntaln detalled records of equlpment and |
software employed in Brazil in both public and prlvate-j
sectors, (b) prov1de adv1ce concernlng procurement of |
'equlpment for Federal agenc1es, (c) coordlnate technlca‘
tralnlng programs, and (d) propose flnanclal pollcles
espe01ally w1th respect to Federal flnanclng of act1v1ty
in the private sector.

In 1nterv1ew1ng Sr. Saur, he empha81zed that the -

main thrust of the work of the Comm1ss1on was not to‘restrlct

computer acthlty but to ass1st in the use of computerw 7“

o

technology.h In dlscus51ng the respon81b111t1es of CAPRE,

R 1‘. e

’he stressed the need for assurance that hardware belng acqulred

'as really needed and that all supportlng systems have been

adequately planned for in advance. In. the educatlonal area,
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iSr“*S”ur feels strongly that advanced computer science

X '~ f'lf.\ 1 X

ﬁeducatlon 18 belng taken care of and that;py ctlcal tralnlng,

:"‘

ffor*mmmedlate strengthenlng of user 8 capabllltles‘ls:

}necessary. He dlscussed the plans 1n Braz11 to create a.
e K gl

ncapablllty to manufacture computer hardware, statlng that

the empha31s w1ll be 1n the mlnlcomputer fleld and possmbly

R

selected permpheral equlpment. It 1s antlclpated that

there w1ll be an agreement reached for cooperatlon w1th a

,forelgn flrm—-he mentloned Fujltsu, DEC Varlan, H-P, and

f

CII as p0851b111t1es. He belleves, as do others 1n Bra21l,

that such an 1ndustry 1s needed so that Bra21l 1s not

]

“dependent completely on 1mports and to prov1de employment for
a core of hlghly-tralned englneers to develop 1n the
country.p;ly_}

Sr. Saur expressed partlcular 1nterest 1n the

A P R A I

:area of U S Federal laws, organlzatlons and mechanlcs for

C i

,the dlrectlon of the use of computer technology. He also
;dlscussed the need for plannlng and actlon 1n Brazil lﬁ'f
?theparea of standardlzatlon.
b,. State & Mun1c1pal
(l) The varlous state governments of
‘Braz1l have data processxng capabllltles and are rapldly
iexpandlng. For example, Sao Paulo has an organlzatlonﬁ'

R

l

Rcalled PRODESP w1th an IBM 360/65 and employlng about 70

isystems analysts and programmers. In addltlon, the state



@ﬁrR&OEGrandewdé*Sulaisncurrently?investingwaboufﬂ$3vsﬁ
himmiﬁn‘tbfeipandﬁits datéiprocessing equipment.:
(2) SimilarVWObk4is‘underwéy\in-the‘

‘municipal’ governments:-around Brazil with that' on: the’ state
sTevels - The’data processing center, for example, for Sao
Piulo Has a 3707155 and'a very active support program.
This> data is only a small sample of wﬁat“is taking place
and* no direct contacts were made in-these’ areas.

2. Universities -

There are a wide variety of activities at a series
of ‘Brazilian universities both in direct computer support to
‘university administration, research and educational programs in
many* departments as well as in computer science programs from
the undergraduate through graduate courses. Some of the
leading universities in computer technology are the
Pontifica Universidade Catolica do Rio de Janeiro (Catholic
University of Rio), the Universidada Federal do Rio de Janeiro
(UFRJ), the Universidade de Sao Paulo (USP), and the
UnivefsidadefPederal do Rio Grande do Sul (UFRGS). It is
hot’ possible’ to cover the University activities in’ this
‘repoit; reference:is made to the work of the U.S: National
iAbédemyvoffSéiences:and.their sponsored work team that ‘has
/brepabed‘répqnts~onicomputer“science education in the

universitiesi®- A brief summary is as follows:



Cathollc Un1versmty ofleo de Janelrofﬂ

Slnce 1967, theaDepartment of

I

Informatlcs has been offerlnguan actlve master of sclence;3

‘program 1nfcomputer sc1ence.; There are currently about 90
students enrolled. in dlfferent stages of thls program. At
the end of 1971, about 25, master degrees were. granted.h«The
program is. expected “to, produce about :30; graduates per year
once 1t has stablllzed., The present faculty has: 26;members of
whlch 10 have doctoral degrees. : The. Department has access
to the Unlver51ty Computlng Center with its IBM: 370/165,
IBM 70## and IBM 1130. The staff of the Computing Center of
\about 20 work part t1me for, the Department. of Informatics.

'CTheggathollo Unlver51ty Ais also starting: a;Ph.D.; program. in

mcomputernsc1ence.awThe~fLrstwstudents;attendlnghthepprogram
w1ll graduate in. 197u.4 It-is‘expected«thatfthepprogramuwill
produce about 15 graduates per year: by 1978

’ uDey Unlver81ty of. Sao Paulo
- | The Department of  Applied- Mathematics
of USP has a program leadlng to a Bachelor;of. Science-in:
computer sclence whlch ds: presently An: 1ts¢second yeariii;
The flrst class (30 students) will graduate in. 197u. +The
Department 1s also plannlng a, Master of. Sc1ence programhto
be‘offered ‘in; 1973.; Presently, the. students 1nterested in
omputer 801ence have to{take thelr Master: of Sclence elther
1n mathematlcs or 1n electrlcal engineering. . A: number of graduate

courses 1n computer sclence have been: offered: 81nce 1968.
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5VA1 30 At the.Unlversrty of Sao

&Paulo>there 1s the*Dlgltal Systems Laboratory 1n the Escola
-Polltechnlca.* In thls 1ab there has been the prOJect to"
construct a micro- computer (uX _bytes of memory) ‘Which® was
de51gned in~ 1971 by graduate students., ThlS prOJect is a
part of the drlve to establish a computer”hardware*indﬂstry_‘
infBrazil; Tt is believeéd ‘'by someé-as essential to provide
employment for engineers trained in the :désign fields and
thatﬁBraiil”ﬁeéds“to'have a’ cadre' of ‘suéh trained people.
Thé work:-is: being supported by the Ford Foundation through
the/présénce: of .Dr. J. G. Rudolph;from‘Herett;Packard11‘He
will- be:on: the-faculty for one year.
c. Federal University ofRio™“de Jareiro
'“The "Codrderiacad de Programas:de Pos-
‘gradiccao’in’'Engenharin (COPPE) offers ‘a masters-in systéms
englneerlng ‘with~émphasis on computer science. ' The program
hasig5" graduate students, 'half of 'whom ‘are on-a full-time
ibdsisl® Thepe are &ix Ph.D.'s and 12 M.Sc's in the ‘program
taﬁaﬁEhé:fﬁll:%imé*faéulfyﬁﬁill reach 32 by 1973.-
| d. “Every major Brazilian university::
‘offers some:introductory undergraduate coursé-in‘:computep
?ﬁrSQrammiﬁgﬁffIndadditioﬁgﬁseveralﬁBraziliaﬁiuhiVersities
are?héipingﬂtOVmeet?thé*coumtry's growing ‘needs:in‘the-area of

;EDPﬁtraiﬁiﬁgﬁbyfofferingiextensionﬂcoursesd”
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yResearchiCenters. -

The&Instltutef'

‘f”AtomlcNEnergyﬁln&Sao Paulo

b s ) TheNatlonal InStltuteOf épacg Planning: has |

s Burroughessl00. o

The Brazmllan Center of Flscal Plannlng
has an: IBM 370/1us.5- | o

u. The Other major users of computers:include.

publlc utllltles, flnanclal 1nst1tut10ns, manufacturing.
fleS and ‘data serv1ce centers. Nohattempt,ls,made‘;npthis
report-to list all computer.centers;:inafact,etheresisfno

complete 1nventory avallable.@pp;

#_}}It has been estlmated by the -ACM chapter in Sao Paulo

that there are .a total of 11, 200 people: in. the ADP.activity
dlstrlbuted as.: follows.ﬁnsystems~analystsee3,SQO,xprogrammers-—
u 000, computer operators—-3 700.y'Suchmfigures~have~been
1ncrea51ng by 25 to 30% per year and. are. expected to .continue
growmng at thls rate.u Thus, the avallablllty of quallfled

p‘rsonnel 1n adequate numbers is;:a crltlcal problem.'}The

,R;o Symp051um .on Computer Bducatlon held in. August of: 1972
_was devoted -to. all aspects of thlS issue. . There.appear to be
.adequate efforts 1n,the development ‘of ;computer:, sclences
educatlon at the un1versxty level. Thls lS not to- say that a
satlsfactory level has been reached but that the need has been

recognized and programs are underway to meet the need. There
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appears to be a need for. more attentlon to vocatlonal

AN 7, 5

type tralnlng--developmentlof programmers, operators,

. ~ E
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etc., who do not necessarlly have a unlver51ty background.
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The computer manufacturers' representatlves (Burroughs,
IBM, Honeywell Bull and Slemens) all emphas1zed the problems
n“ W | \ ‘: M N 4'..-“

concernlng human resources, tralnlng, educatlon, etc. Each

hs ,.,. Wk X .mm.'

expressed the oplnlon thut educatlon and tralnlng ‘were the

¥y I

prin01pal problems. There seemed to be agreement that the

oy ar 3 ]
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lack of adequate systems analy61s and de31gn was the major

area of def1c1ency. Tnere has been a stralght transfer of
appllcatlons from unlt record equlpment to computers and then

to upgraded hardware w1thout any attempt to examlne the entlre

IR ’

functlon from a sys*ems standp01nt and then develop the optlmum

3

appllcatlon system pla01ng the computer 1n thls ‘new context.

)
FEFETAL

The pre51dent of Burroughs made a partlcular p01nt of thls and
belleves that much of thelr success 1n Bra21l 1s due to

Is : P

1n81stence for systems analy51s, etc., prlor to hardware

lﬂ DR " Y i P

1nstallatlon. Burroughs has made 1ts major penetratlon 1n

Sty ,' oo bpas . 4 i oL Tl

the world market in Bra211--about 160 systems using Burroughs

v ¢ .

equlpment are 1n operatlon. .

'Because of the shortage of quallfled people, salarles are

R

very hlgh. Thls has caused serlous problems,vcreatlng frlctlon

w1th other employees 1n the same flrm and also contrlbutlng to

.:-,,v‘ '.--‘.:“;“.~ v 1 Y :. L

a hlgh turnover rate in the computer f1eld w1th hlgh

mobilitv.
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The subject of reglonal tralnlng ‘was dlscussed’w1th*thefd

“‘.t‘{" ey ‘.,.,?.

v.J : . .‘,u - s -4.,';‘. :

deveiopment (rather than developed:to developlng countrles)
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that the need for standardlzatlon efforts 1s great. ‘The

, R T 4

DA n ;" i SAaiit
(government coordlnatlng computer comm1831on) would make

5 -'."
)
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smgnlflcant progress 1n thls area.

1961 w1th the foundlng 1n ﬁlo’of ABRACE (Assoc1acao Bra511e1ra

:‘.. e Ty N -4

de Computadores Electronlcol) It has nevep expanded however,

muchubeyond RlO and is not very actlve today. ABRACE was "the

n'p ,e\,,.. N

organlzatlonal members.;E(There are no 1nd1v1dua1 members

but thlS 1s belng con51dered ) InﬂJune 1969» SUCESU'becamej

a natlonal organlzatlon and reglonal chapters have been
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'"1{Rid Grande-de Sulg

Parana, Pernambuco,JBahia and Bra5111a 1n addltlon to Rlo.

P

Thetnatlonal organlzatlo’ holds a data process;ng conventlon

eachfyear, oon51dered to be the most 1mportant for the

Braz111an computln”gcommunlty.t SUCESU prov1des an opportunity

for users of 51m11ar equlpment and appllcatlons to meet: and
exchange 1nformatlon. It-also pPOVldeSvaP the translatlon of
selected llterature, conducts varnous 1ndustry-w1de Burveys,
represents the users in meetlngs w1th Government officials,
etc,f Durlng deta;led_d;scu851ons of the organlzatlon s
Strocture’and‘operations-with_its national president and the
president,of’the Rio chapter, they indicated a strong interest
in standards activities. They have already begun discussions
on this~Suhject'with the Brazilian standards organization.

There are several data service centers operatlng in
Bra211. Both IBM and Burroughs are runnlng such activities.
In addltlon, there is an 1ndependent center known as Datamec
:who operates six B-3500's, two B- 500's, one B-200 and one

-IBM 360/30.; I met w1th the head of Datamec s tralnlng activity

who‘prov1ded the follow1ng Lnformatlon. The center began as

:a‘pyrtkof the Ducal Company, a large clothlng manufacturer,

e

'1n 1963.{ It began to sell serv1ces out81de of this firm and

.then:became 1ndependent w1th Ducal -‘as-a cllent. The
i

pr1n01pa1 appllcatlon areas deal w1th flnance and banklng.

\Theelargest€51ngle account 1s the 1ottery system in Bra21l.;
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1968, "the firm décided to enter the field ‘ot computer

educatlon” 1 heir courses coverffhe full scope of act1v1ty from

orlentatlon fo programmer tralnlng. They have about 500* tudents

in any glven monih 1n some phase of the tralnlng. Many “of

jg:ven to ‘move’ 1nto the consultlng fleld.» The tota] ‘Datamec
Has about 450 employees,’ including ovér ‘80keypunchérs

in Rio. ™
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Interviews:

Goverhnent
Alvaro Velasquez, Chief, National Department
of Statistics (DANE) and Head of Commission '
de Normas (Federal Comm1851on for Computer
Policy)

Alvaro Pachon Munoz, Director General of Data
Processing, DANE

Alfredo Solarte, Chief, Systems Division,
Department of National Planning

Alfonso Perez Gama, Electronic and Systems
Engineer, Systems Division, Department of
National Planning

‘Alfonso Espitia, Systems Division, Department
of National Planning

Education:

Rafael Ulloa, Director, Center for Engineering
Calculations, National University, Bogota

Jorge Villalobos, Center for Engineering
Calculatlons, National University, Bogota

Heberto Pachon, Director, Computer Center,
University of the Andes, Bogota

Manufacturers Representatives:

Enrique Rugeles Amaya, Sales Manager, IBM,
Brazil

Lquis M. Arnel, Manager, Burroughs of Brazil
| Miscellaneous:

Ernesto Rojas Morales, President, Colomblan
“Assoc¢iation of Electronic Calculatlon'



?Fernando ‘Corral Maldcnado, Vice Pre81dent for
Plnance, Bavarla (Brewery) '

qu1llermo OSuna Sanz, Chlef of Data,Proce331ng,
Bavarla

'Snmmméryfof“V151fﬁ

| Colomoiélﬁgegover'80700mputers and about,three-rourtns
of tpe“toteliegpligations«ere”in,the:business,orageneral
commercial area. About 70% are IBM, 16% Bﬁrroughs, 8%
NCR, andVgiiﬁNlVAC. Almost one half are~rented and one-
fourth %re_purchased; the remainder are a part of an educa-
tional plan or have been locally essémbleét”‘ |

The government has- recognlzed the 81gn1floance of computers

to this country's economic development and has establlshed
a commission to direct its use in government--with the
chai%ﬁaﬁ;fgpgft;hé.téifpéupfesiaent of Colombia. - Dr. Alvaro
Velasquezeﬁthemphief of DANE. (the governmental statistical
Office),ﬁléfélso}ﬁeEdSOffthig commission. He provided the
followinéﬁéenérél:informationmconcerning’the commission.
It was established in 1968 with, the principal objective
.of achievingvhigherghardweretgtilizetion andnefficiency within
'the national government. It has not been active, however,
untll very recently. “The comm1851on is plannlng to place
prlorlty on the tasks of 1) review of justlflcatlon for

i f e

,’overnment&organlzetlons,(they must all

’computer'harqweneg
be sent to the commission for overview); 2) acceptance of the
jresponsibility for actual hardware selection for all parts

voﬁfthefgovernment;éandnsb.direction-of*the program of
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’inancing and details of acquisition of hardware. He
also expressed con51derable 1nterest ln standards

LT P A {:.""‘_ M PR

and cons1ders thls work to be w1th1n the scope of the
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commlss1on. The Comm1s51on 1s composed of representatlves

of the major departments of government and 1s supported by
a staff of 5 6 people who WOrk full time in thlS area.

It is 1ntended to extend the authorlty of the comm1851on to
state and munlclpal governments.

Dr. Velasquez feels that educatlon is the most crltlcal
problem in the effectlve use of computers in Colombia. The
‘unlver51t1es are not able to support the demand. DANB does
1ts own tralnlng and operates an IBM 360/50 complex w1th plans
for a 370/145 to be installed in January 1973. IBM 2780's
are used for remote job entry from other cities in the
country via microwave links. The center-has both an IBM 2701
and 2703 communlcatlons controllers and the system operates
under IBM 0S (operating system). The DANE computer act1V1ty
is the largest in the Colambian government and one of the
1argest 1n the country.

The Chlef of the Systems D1v151on of the Natlonal Plannlng
Department and hlS staff prov1ded 1nformatlon on the work
of thelr department. The plannlng responsibility in th;s
‘department 1s not for natlonal computer use—-that 1s the role
of the comm1ss1on-—but it is in the areas of economic and social
plannlng,»HFor_example,'a malnkproject';s the preparat;on of <

Public Investment Plan which is a part of the National
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Development Plan.' The System DlVlSlon uses statlstlcs taken

x,_,r.«

from DANE and prepares economlc models for executlon on an

o < : - S
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IBM 1130. From all ev1dence, thls modelllng is rather
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51mpllst1c but 1t 1s 81gn1f1cant +hat such a program is belng

N'l

oonducted:? The prln 1pal problem in effectlve computer use,
: & s . bl ~
1n the oplnlon of thls system d1v1smon staff, 1s one “of human

g

resou ces.” There is a serlous shortage of people w1th adequate

tralnlng.k They also c1ted the low governmentMSalarles as

a major dlfflculty.

A major p01nt was made concernlng the lack of technical

l‘_,s £

llterature and manuals--when such are avallable, hey are

usually 1n Engllsh. Also, the lack of standards was clted

as a 81gn1f1cant problem cau81ng much dupllcatlon and blocklng
exchange of data and programsj
“There are two unlver51t1es in Bogota w1th computer centers
and educatlonal programs, i. e., the Unlver51dad Na01ona1 and

e §
)

the Unlver51dad de los Andes.' The Unlver31dad Na01ona1 is
a government supported school w1th over 13, 000 students. It
has had a hlstory of unrest and classes only began agaln in

r r f

August after belng closed for about 31x months. Its equlpment

1sLan IBM 1620 w1th‘assoc1ated perlpherals. It was 1nstalled
1n 1967 and 1s supported by a staff of 13 people,'lncludlng
four”programmers. The computer is used in three aveas’ of
act1v1ty,<1 e., admlnlstratlve--uo% teach1ng--30% and

research--do%. Englneerlng students are all glven 1ntroductory
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zoursés and some EORTRAprrogrémmingg 'They'alsd‘feceivé,a'
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semesfer SF Mumerical ‘andiysis ‘dd ‘statisfical Wethods ‘and
Jomé ‘take ‘a” course ‘o ‘fwo in perdtions redearén. Very
L#61e \isé '8 made of the computer by the Gihier coileges of
‘fhéLUﬁiVérsif§{;Jiﬁ féét,f%here”ié”élﬁéﬁgﬁ ééhti&ﬁefsykdbér
thérpiécéménf’Sf the cdmﬁﬁfef:éentéfﬁﬁrgéﬁiié%ionélly}in'
Jfﬁéidﬁi§e55ify'éhd“if‘appeabs\thaf'thejﬁéén‘of Engineering
will retain the center.

Theé future plans of the center were diSédSéed in some
detail and its intention to upgrade to an IBM 36074l
‘ifncéluding six 2260 cathode ray tube termindls, etc. They
also intend fd.aQQuire an EAI 580 analog 'computer. There was
aléS“infeféét”éxpressed by this staff in the need for computer-
‘velated standards activity.

The main theme of the director of the computer center
at Los Andes was the desitability of providing centralized
‘Gomputeér suppdrt for those universities ‘in geogréﬁhic‘pﬁdximity
With each other. He used the State network in Wisconsin with
the ‘center in Madison as an example. He worked with UNIVAC
in Chicago for 14 years before réturning to Colombia.

"L Afdes ‘has an IBM 360/u4 with 128K core and ‘three
"9811°disk drives. It was purchased for about $700,000.
#ﬁﬁfg“génféﬁ”is*ﬁlso”tﬁder’fhe'Déah“of‘Engfﬁeéﬁing. The’
"diYedtor ‘expressed a ‘stréng need £for a’ standards program.

'The ‘dipéctor ‘does not believe theét the thieat of unempldyment
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‘;Colombia;

due to computers 1s a 51gn1flcant factor 1

He commented that thlS was not a country of hlgh technology
and fear of computers does not ex1st 51mply because most
people have .o, knowledge of them.; He belleves, however, that
1t 1s management's respons1b111ty to see that‘computersgﬁ
are:used to do tasks not otherw1se poss1b1e--not pr1n01pally
as*labor—sav1ng devices.

IBY Colombia employs 450 people and all but about 20
are7colombian,;-The:company“contrtbutesﬂségnlficantly tol
the country s economlc act1v¢ty.r It operates,a large type-
wr;ter assembly plan, for example, and 1s .the 1argest
corporate tax payer in the country, Its exports to other
Latin American countries assistﬂsubstantially_ln,theLforeign
exchange balance.jy |

The major problem 1n the computer bu51ness 1s the lack
iof avallable forelgn exchange and hlgh taxes, etc., assoclated
with bringing a computer into Colombia, Duties, transportation,
ZetCm,wtotal-eg%iofhthe purchaseapr;ce1;AIt;issalsoryer%ﬁf
lefflcult to. .arrange. f1nanc1ng.é<
.‘ The human resources--quantlty and quallty--are also
va problem. The‘IBM representatlve feels that thls‘nanjonly
;really be met through 1ncreasmng unlver51ty 1evel programs
'and thus mov1nghgraduates_1ntouthepADP fleld.z IBM 1s supportlng
.V131t1ng professors to teach teachers at varlous unlversltles.
‘He fecls that the major. contrlbutlon can be made in this area.

He,had,had_experlence_w1th all levels of tralnlng and
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education and’ feels the greatest ‘success 1is through
nnlyers1t*es. IBM 1s donating a computer to the Ministry
of Education for use 1n.secondary school programs. The
National Unlver31ty w111 a851st in thls work.';
o The IBM manager feels that teleproce531ng w1ll be;
a‘partial answer to the foreign exchange problem--but
w111 be slow in coming. IBM has tested both Telex and :
telephone lines-—the former are not adequate but phone
lines are of acceptable quality. Discu831ons are now
going on whlch the government concerning charges. There'
is a difficulty ih’thaticity phone companies report to
mayors so there is a political/organizationa1'problem. The IBM
representative‘indicated that the Colombian GNP per capita
is about $305 and that this coupled with the high attrition
rate as Studentsimoye from primary to secondary schools
aﬁa'%o‘univéééifies are'very serious problems making the
'ﬁsé'sf“higﬁ'tééhhdibgy very'difficult. 'He was high in his
'praise of the University of the Andes. A o

IBM's computers imported into Colombia generally come
'fréhiJépéh"aﬁd sometimes Canada. He discussed COncern over the
ﬁsewofwthe:second;handAcomputers. They are usually in ~poor
‘gondition, old machines, difficult for IBM to serv1ce and

keep runnlng Also, they usually do not have the capac1ty to

'really be of 51gn1f1cant support to the user.
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Dr‘=Arna1 offBurroughS“deScrlbed hlS problems in

competlng w1th IBM fobkgovernment u51ness.1 Burroughs has

olly been 1n Colombla for about three years whlle IBM has

t Vi

been 1n the country 31nce 1938 Burroughs does have about

15% of the market 1n numbers w1th most equlpment belng the

2 »’l‘ ,l‘.'

lB 3500;n Most of ltS customers are- 1n the flnanc1al bu81ness
i1n one aspect or another.} | o | :

| Dr.'Arnal also has had a dlfflcult t1me 1n d01ng bu81ness
w1th the un1vers1t1es.i A more actlve role 1s planned w1th

,the educatlonal communlty-—lncludlng p0881ble financial

'oupport for varlous educat10nal programs.

Dr.\Arnal dlscussed at length the 1ssue of educatlon at

2570
1 w By

theﬂunlver81ty level. He complalned about the present stress
on englneerlng as opposed to computer education in bus1ness,
economlcs, etc.‘ He p01nted out the absence of management

~tra1n1ng and educatlon ln the area of management information.
He stated he could h1re all the englneers he needed for $350

‘per month but that 1ndustry needed people of high quallty

1n management sc1ence and lnformatlon.

Dr. Arnal also dlscussed the economlcs of marketlng 1n

e

Colombla referrlng to the 8#% charges on top of the selllng

,rn B

prlce.; However, he feels that adequate resources are avallable

'(ln government, partlcularly where they are exempt from v

[ [

‘60% of these charges) and 1t 1s not a major obstacle 1n hlS

marketlng efforts., The dlscu851on 1ncluded comments on the

1mportance and beneflt to Colombla of competltlon in computer

'marketlng.
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~"users" group 1n

~? ;.Z_nur BTy Y Cah BTt

. Morales,,the Pre51dent of the

;i-::;: m:, R

pgglqmpia, descrlbed 1ts act1v1t1es. ThlS group has only

personal members--not organlzatlonal members. It 1s more

'a profes51ona1 soc1ety than user 8, g“oup 1ndthe”usualﬂsense.
The prlnclpal objectlve 1s the 1mprovement of communtcatlon
among those engaged 1n computer use and educatlon,, Ihew'
group sponsors a Congress--held every other year—-where
technlcal papers are presented and problems of mutual concern
'are dlscussed. In addltlon, the assocmat*on prepares a

technlcal newsletter, however, due to 1nadequate funds,

» o\

it ls infrequentlyplssued and is not very s1gn1flcant
‘by thelr own adm1851on. The assoc1at10n also has commlttees
for actlon in specmflc areas, 1 e., educatlon, ethlcs,
teleprocesslng, etc. These commlttees sponsor spec1al study
:sessiqns in an attempt»to assist in communlcatlons and transfer
of technlcal knowledge. |

ng, Morales feels that the pr1nc1pal requlrement to support
more effectlve use of computer technology 1s w1der educatlonal

programs : in the unlver51t1es. He dlscussed the domlnance of

computer educatlon by the englneerlng colleges and the need for

Yoo

1ts exten31on to other programs suchk as economics, bu81ness

admlnlstratlon,'etc.

e dlscusscd the need for work in tue area of standards

R T

und focls that thls 1s very 1mportant. Dr. Morales was.

J

formcrly the head of DANE and was 1nstrumental in the establlsh-

ment of the Federal Commission for Computer Technology--now
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headed by the present chlef of DANB--Dr. Alvaro: Velasquez.

v{ . ')3»

OfflCl&lS were aware of the potentlal of computers 1n

development but that current "polltlcal con51deratlon§"“

have delayed more’ effectlve actlon.: The value of the

proper use of accurate statlstlcal data in both ‘economic

e U R RS e
and soclal plannlng was empha51zed by Dr. ‘Morales.

In d scu551ng human resources, he ‘commerited tHat ' the‘

vocatlonal type tralnlng programs have a551sted in meetlng the

,

needs for low level programmers.' There are ‘several such
commerc1al operatlons in Colombia. 'But'Hé‘stréssed the

need for hlgher level systems analystsﬁ&ho'could'develop‘fhe
appllcatlons that W111 have most meanlng ‘and’ 1mpact on development

The Vlce Pre31dent for flnance and data proce551ng

T b
manager of Bavarla, one of the largest industrial organlzatlons
1n Colombla, explalned that firm's ‘use of computers. ﬁAs“

M, IRy

lmlght’be expected thelr outlook ‘on the use “of computer technology

“andllts problems lS dlfferent than those in government or

he un1vers1t1es.“ Bavarla is'a very ‘large brewery'and also

has a w1de range of other commerclal act1v1t1es ‘that it

o

dJ.rects.l1 They'began use of computers with' an “IBM ‘650 in
1981 ‘changed to an IBM 1410 and then “to an IBM 360/#0
(purchased) in’ about 1969'“ They have gradually put ‘hore

q- )

appllcatlons on the computerﬂand are now plannlng for an
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wlntegrated management 1nformatlon system tled to

}subsystems for flnance, acoouii'ng, budgetlng, 1nventovy, ete.

ﬁThe computer lS not yet used 1nvthe productlon process but
71t 1s belng cons:dered for a new plant under constructlon.

h;eisfstaff members at the computer center, five are -

unlver51tv graduates.c Bavarla has had con51derable success in
training their own employees in ADP. ThlS has been done with
some helprﬁoﬁ”IBﬁ;;butfiargely on_theipfowp; ‘The Vice
President considers the computer to be absolutely essential
to the company's effeotite operation. Tﬁey‘aﬁe'looking
forward to]eveﬁtﬁal,expansion to an IBM 370 and plan to

use teleprocessing_to‘linkvtheir many actiQities throughout
Colombia. .Bavarian officials feel that the unemployment
issue could be troublesome if not properly handled. They
have shown to the unions that the computer actually supplies
them with more complete and accurate data with which to
protéét'their'fnterests. They have also shown that those few
peoplew&teplaoediﬁy,the‘oomputer have been given‘opportunities
for better paying jobs. vThis campaign has been very

successful.



KOREA
‘Interviews:
covernment

>?Hyong Sup Chox, Mlnlster of "Se¢ience ‘and Technology

Coope?ations MOS? "

.Sun Kil Kim, Director, Bureau of Program
Development and Promotion, MOST '

‘Man Yong Lee, Directon,’ Informatloﬂ‘
Management Directorate, MOST .

Dong Chul Kim, Assistant to the Director.
Information Management Directorate, MOST

Kil Yeong Song, Director, National
;Computer Center, MOST ,

;Kyung Soo Klm, Natlonal Computer Center, MOST

»Sun Rae Choi, Direétor, Bureau of Statlstlcs,
‘Economic Planning Board

‘CHan 'Wui Chief, Data Processing Division,
_Bureau of Statistics, Economic Planning Board

,Pil Bong Han, Chief of EDPS Operation, Data
‘Processing Division, Bureau of Statistics,
. .Economic Planning Board.
L Commercial/Industrial Users:
Korean National Railways -
Cha Hyun Mun, Admlnlstratlve Official, EDPS
J1n Hwan Cho, Manager, EDPS Office

Kyung Rak Nam, Chlef System Analyst
Sectlon, Data Proce851ng Center



fKorea Banks Computer Center o

D C Klm, oecretary General
Hak Kyn Yang, Staff Member .

Korea Electrlc Company -

i \9.‘4..,
s b

Jae Mln Oh Chlef of Computer Center

» Sung Won Jang, Computer Center . Staff
:Korea Computer Center -
Won Yun Kang, System Analyst
}1 Hyung Soon Klm, System Analyst
Manutacturers Representatlves
IBM Korea -
G C Rasmussen, General Manager
UNIVAC D1v1510n, Sperry Rand Ltd. -
Peter Maln, General Manager
Control Data Korea, Inc. - B
; P. R Mln, General Manager Marketlng D1v181on
o Sun Ha Klm, Sales Manager

(orean Instltute of Sc1ence and Technology -

K1 Soo Sung, Manager EDP Department

et

Summary of v131t

» ..4 LY

There were a total of 3u computers 1n Korea as . of October

fong b KU RN

1972 The growth has been rapld w1th the flrst computer

SN : i ‘,‘y».:‘

1nstalled 1n the Bureau of Statlstlcs of the Bconomlc

i ' l‘~ PR ‘: 0L A .rv

vPlannlng Board 1n 1967 ) By the end of 1970 there were 19

S RN J (_m.;,u

computers in operatlon and by October 1972 31 dlfferent



organlzatlons had a_total of: 34 computer" 1nstallatlons.g”Theﬁ

large;_‘”_”

Koreans have classlhle ~fou .o ﬁthe coupu ers‘b B

as medlum 31ze andpl2 as small computers.} ThlS cla531f1catlon

has apparently been madeﬁnrlmarlly by core capac1ty w1th a
CDC 3300 and UNIVAC 1106 and 9#00 classed as large an IBM
360/40 and 25 and UNIVAC 9300 as medlum, and an IBM 1130 and
FACOM 230 10 and 230 15 as small._ Of the 3u computers

currently in operatlon, 12 are IBM, n1ne are UNIVAC, six are

FACOM four are CDC,:and three are NCR The appllcatlons are
typlcal for a developlng country w1th 10 computers located

Tlver51t1es, flve used in government admlnlstratlon

iny
and statlstlcs, four 1n banklng and 1nsurance, four in accounting
and business appllcatlons, four 1n data centers, three in-
englneerlng and sclentlflc work two in defense and two in

publlc corporatlon admlnlstratlon. About two-thlrds of the

ccmputers have been acqulred on a rental ba81s.

The 31 organlzatlons operatlng computers have reported
a total of 627 people worklng in some phase of the act1v1ty.

The total 1nc1udes ue managers, 68 systems analysts, uss

programmers and 58_operators. There is no report of the

number of people 1nvolved 1n data preparatlon and 1nput:5

Intervmews w1th representatlve computer users revealed

‘ "ftylfflcultles 1n effectlve operatlon s1m11ar‘g

‘, * 15‘1 L

"There 1s

a shortage”of‘adequately tralned staff j The educatlo vand
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tralnlng programs have not heen able to meet the needs of
¥the rapld“growth 1nbcomputer 1nstallat¢on “There §
ev1dence;too many people have  been ‘trained as’ programmers through
:the short‘vocatlonal level training coubses while: there ‘are
seVerémshortages'of_systems analysts), systems’ level' programmers
#zdand eXperieneed'installation managers.  There is a critical
-need- for Senier managers and’policy'makeré%to"more*fully'
iunderstand the pdtentiale‘of’computer<assistenee'as*well«as
the.problems associated with its use. There is no national
rplan: for- education and training in this field and, therefore,
there is inadequate balance in the presentiéducefional efforts
“among the various &pecialities, erg., programmers, systems
analysts, ‘managers, and maintenance engineérs. The significance
‘0of manpower planning is recognized by the Korean Government
aswdémonstrated 'by the Third Five-Year ‘Manpower Developmént

Plany 197221976 ‘but this planning has not been exténded’

downto the.level of this particular field of computer
science-and technology.

The shortage of adequately trained managers has resulted

in the acquisition»of~computer systems without the bdsic -
:planning .usually necessary for succeSSful‘opératiOns;
There -is: evidence that 'some computers were'aequired'fOr”fhe
prestige.:factor with no analysis made ds ‘to its actual * -
applacatlon.) Some computers were purchased without adequate

technical.services necessary for 'the ‘developmeént and operation
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‘of “applications,.. In.many installations; functional
acthltles w.ﬁ%?e;.ﬁ.pu;t;;‘pn‘ the: computer with.no. neqognit'iohr~'
i?f%ipé?;mpggy;xhi§¢won}dahéyevdngthe,totalmfunctidnal:systems
°Per‘at1°n or, of ,the need. for.a: thorough systems analysis:
;égpmitting;aJngw;concep;ual%orientation,and‘approach. .There
i§;§¢;apkdpfmsystgmizatibn,in¥Iraditional manual methods of
3dg§§Jh§ndl;ggygndpghangegﬂare;difficult<because.they involve
not.only . the procedure.itself but changes in the basic
system chgpgpationsAasgwe;l as$patterns“of human behavior
in work: performance....

4. .There are serious economic problems impeding the further
-use of computer. support in Korea. Foreign exchange is in
critically short .supply..and.computer hardware requires large
;expenditures. for rent.or purchase from foreign suppliers.
Thgﬁgpygnnment.now;requires,all,computer imports to be
approved -through a government committee. In a survey
reported on by the Korean Institute for Science and
x$§ghnolggy,empstﬁcomputer~usens.consider the long-run
qggqy;zqtionaiﬁeffiqiency‘throughvprocedural
refopm,gsﬁthefpbjectivesgf computerization. This requires
£inancial investment over ﬁ,longyperiod before the economic
advappgge;‘ane;nea;izgd,;-In,addition, the extremely high
dnterest rate; (over 20% in most cases) is a major obstacle to
gépgfggggehg;ﬁggingﬂand-inyeﬁtment.such;as,required in
gémputgbigaticn. ‘These economic diffiéulties are un-

;dbutedlyrlarggly responsible for the fact that few computer
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installations are in private business firms and the majority
of the computers 1n Korea are 1n schools,‘government, qua81-
governmental publlc serv1ce flrms, and data serulce centers
which are non-profit.

This emphasis on.problems should not leave the impression
that there have been no.successful computen.aoplicatlons.in\
Korea. The Korean Eleotric Conpany went tnfough_an.extensive
planning period prior to the acquisition of a computer in
July of 1971. The firm has an lBM 360/40 which is used to
support the billing of customers, internal accounting,
inventory control, engineering design, and service expansion
planning. In a firm of 12,000 employees, 74 are in the
computer center. It is of particular interest to note that
the E]‘CtPlC Company acquired most of its ADP staff through
addltlonal tralnlng for those already in its employ. The
companylutilizes the computer close to 400 hours per
month. |

Other organizations that have achieved some success in
oomputerization include the Korean Banks Computer Center
(which provides a central service for 13 banks), the Korean
Foreign Exchange Bank, the Korean Airlines, the Korean |
National Railpoad and the Union Steel Corporation.

The Korean Government's use of computers has followed the
typical pattern of early appllcatlons in statlstlcs, such

as census, and later exten51on into support of the taxatlon
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‘function, budgeting activities, limited economic planning,
‘and seientific research.” The Government has experienced
eerious difficulty in maintaining competent personnel for
rit;?yarioué compdter activities., The pay is as much as
JSO% under the prlvate sector for 31m11ar jobs. Thﬁs, as
.has been the pattern in many LDC's, the government has a
hlgh turnover in 1ts ADP staffs, tralnlng new employees
only to lose the better ones to private organizations.

The pianning’and development of programs for effective use
of computer technology in the Korean Government, and in the
economy in general, is the responsibility of the Ministry
of Sc1ence and Technology (MOST). In an interview with
‘Mr. Hyong Sup Ch01, Minister of MOST, he discussed the
1mportance of computer technology to Korean development and some
of the prlnclpal problems.. He is very much aware of the
potential of the computer but expressed concern over the
highhrate of growth of hardware accompanied by a generally
1o;&atiliiation rate. The Minister described the Government
?BDP Commlttee that 1ncludes among its responsibilities the
approval authorlty for a11 new hardware acquisitions in
Korea- There prevalls an attltude in MOST that there
ishould be a morltorlum on ”omputer imports untll more
;effectlve use is made of exlstlng hardware.

Spec1al mentlon should be made of the Korean Institute
for,Scienceﬁand Technology and its role in computer technology.

;KIST;ﬁaéjeStablished in 1966 as an integrated applied research
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organlzatlon supported by both the government of Korea
and the United States to contribute l; the development of
Korean industries. It is a non-profit 1ndependent corporatlon
that has been assured autonomy of operatlon and the
maintenance of flnan01al stabllltv supported by the
Government. KIST has an ADP staff of 100 people and is
equlpped w1th a CDC-3300. The KIST ComputerrCenter is
certainly -a major center of excellence in the computer
field; ‘It is operating, however, asie service oenter for
many users and this role will hamper its effectiveness as
a center of development activities and applled research.

In summary, there has been steady progress in the use
of computers .in Korea since its introduction in 1967. The
potential of computer technology is recognized by a limited
number of government officials and business managers but
the lack of technical skills, financial resources and
appropriate systems development may delay its effective use.
There exist Government estimates that there will be over

150 computers in Korea by 1976 inspite of these problems.
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'REPUBLIC OF CHINA'
Interv1ewss
Government-'
K.A&‘;Li, Mlnlster of Flnance

Mr. Wang, Vlce Mlnlster of Plnance

J K. Loh, Dlrector, Data Proce531ng Center,
:Ministry of Finance : , o

“Kevin Liao, System Analyst -Chief ;of: Systems
and Programmlng Division, Data Processmng Center,
“Ministry of Finance. .

~Jen Fong Hsin, Chief of Computer Division, Data
Proce531ng Center, Mlnlstry of Flnance

Tal—Ylng Liu, Deputy Dlrector General,
".Department of Customs, Ministry of Finance

Ming Che Chang, Vice Chairman, National Science
Counc1l

J1h Chen Ma, Senlor Research Member, Division
“of Engineering, National Science Council

erw*Chang;*National.Sc1ence«Council

H. T: Chou; Director General, Budgets, Accounts
and Statlstlcs, Executlve Yuan

K. C. Lee, Chlef of EDP Center, DGBAS Executlve
iYuan'® ¢

Y. S. Tsiang, Minister of Education

‘Hien-Chee Fang, Director General of Telecommunications,
Ministry of Communications

P H. Kong, Director, Telecommunications Laboratories,
Ministry of Communications

Chin-Son Sun, Director, Technical Cooperatlon
Department, Council for International Economic
Cooperatnon and Development (CIECD)
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William C. W. Lin, Deputy Director, Technical
Cooperation Department CIECD

W. H. Liu, Senlor Spec1allst Economlc Plannlng
Group, CIECD :

Education:
Tamkang College, Tamsuli -

Chien Lih, Dean of Studies, Dean of Graduate
School

I-ming Shen, Dean, Engineering School,
Director, Computation Center

‘Louis R. Y. Chow, Associate Professor and
Chairman, Department of Computer Science

National Chiao Tung University, Hsin Chu -
Hao-Chun Liu, President

Chu-I Chang, Dean of Studies and Director
of Institute of Electronics

Chi-Change Lee, Chief, Electronic Computer Center

Chao-Chih Yang, Chairman, Department of Control
Engineering and Computer Science

Manufacturer's Representatives:
IBM, Taiwan -
W. M. Whitmyer, General Manager
Control Data Far East, Inc. -
William J. Gucker, Consultant
Miscellaneous:
Chlnese Soc1ety of EDP -
| Kenneth K. L. Fan, Secretary-General

Erh Lin, Chairman, Academic Committee
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Chlna Data Proce351ng Center -

Howell S C Chou, Pre51dent

Summary of visit:

‘There were Ll computers:in the ROC in:October 1972.
Of ‘these, almost three-fourths are IBM equipment followed by
CDC with eight installations. UNIVAC, NCR,‘fACOM and NEAC
are representeo‘by from 1 to 3 computers. The majority of the
computers are in the size range of the IBM 360/20 to 30 with a
substantlal number of IBM 1130'3. There are three CDC 3300's
and one CYBER 70 series computer., Upgrading is planned for
several installations and fifst acquisitions are being made by
some organizations eo that it is difficult to be current in
presenting statistics concerning hardware. The China Air
“"Lines has recently installed a UNIVAC 9400 system and the
Bank of Taiwan is in the o?ocess of installing an IBM 370/135.
The first computer, an IBM 650, was installed at the
National Chiao Tung Uriversity in 1962 and replaced in 1964
with an IBM 1620. ‘In 1965 the Taiwan Sugar Corporation
was the first to use data opocessing for industrial management
with the instaliation of”an IBMﬁluuo. The China Data Processing
Center grew from its early cveation'(with support from AID)
as a part of the Counc11 for Internatlonal Economic Cooperation

"and Development to be an 1ndependent service center and was
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one of the first to install a thifd generation éomputer
(IBM:360/30)-in 1967. It since has: added:-a 'UNIVAC' 9400
| - The early computer users were educational institutions
and public. enterprises. . By the end of-1967 about half of
the computers were in colleges -and.over one-third in public
enterprises. After 1968 the economic structuré of Taiwan
‘began to change with industrialization growing rapidly. The
need for data processing also grew rapidly and its course of
development shifted toward industry, transportation and public
administration. Projects to apply computers to activities of
banking, insurance, railways, telecommunications, airlines,
petroleum and electric industries are in progress and the
expansion is expected to be rapid.

There are major problems, however, confronting those
attempting to improve the present utilization of computers and
direct the further development of their use. These problems
were highlighted in discussions with representatives of the
ROC's National Science Council. It is their belief that
there has been over enthusiasm for computers accompanied by
much effort to train routine programmers. The result has
been the pattern of the development of the usual
business-oriented applications such as billing, accounting,
etc., accompanied by excessive use of the computer as a

printing machine. The absence of adequately trained system



analysts\has been a major obstacle to the development ‘6.
othev appllcatlons. The oplnlon was v01ced that although
many managers express an: appre01atlonxof thenpotemtlal
of computers ‘few have- the necessary understandlng todiréct
,the”development-ofzthelruuse. <A majorﬂeffort is-needed'to better
’imform the seniortmanagers}ahdftoﬂdeVelop the/capability -to
desigp effective system~applications: ="~
“ngOtheriproblems*highléghted‘byfvarious'individuals inter-
viewed ‘include 'the .shortage of well-qualified ¢omputer center
maﬁagers,tthé“shortage of qualified:professionals in all areas
oﬁycomputer”science and technology, the particular lack of
campetencies in computer -hardware technology, the difficulties
imatheépﬁoceSSing of .the Chinese ‘language by computers, and the
%Laokgofua*strongzcéﬁtralized capability in the government
*fof%policyﬁmaking concerning computers. These are funda-
Ameﬁtallyfthevsame‘problems~identified in many of the other
Lljg‘:;;!:’s.- PR
;&ﬁ@fThe@reviewJofmthe ROC Government involvement with computer
feohnology‘was enhanced by the opportunity to meet with the
ﬁinisters of Education . and-Finance. lTHese‘men*are fully ‘aware
ofvfhevpotential?Of:effecfiveicomputer support to the economic
and soc1al .development and growth .of the Republic if not
of all of sthe problems:to be: encountered. ~The needﬂwas
dlscussed with the Mlnlster of Education for a balanced

educatlonal program with priorities set for resource allocation
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from'vocational programming training through graduate

programs in computer sciences. There does not appear to be
syt g b mTEE Phes §oaning o sy v P .
a staff adequately tralned to develop such a governmental

AR R S e R AT DU TR, B, ; e b

program for computer educatlon.‘ There ave 1nd1v1duals in

‘HA IR ; CThey oy o A c . L e .,,

Talwan w1th the necessary knowledge and background but

¢ T

government has not elther seen f1t to hlre the necessary

competence or cannot because of an 1nadequate salary
structure. Wlthout such centrallzed plannlng, there w1ll

contlnue to be 1ndependent educatlonal programs belng

‘developed and offered and each may be valuable but w1thout
adecuate plannlng of the natlonal need nor relatlonshlp to
each other. The Mlnlster of Education showed great interest

in the subject, prov1ded time for an extensive dlscus510n,

and went to great effort to arrange 1nterv1ews with 1nd1v1dual=
known to hlm to be knowledgeable in computers and 1nfluent1a1

1n'ﬂus sphere of act1v1t1es in Taiwan.

A

The meetlng w1th the Minister of Finance was followed by
detalled dlscu351ons with his dlrector of data proce851ng.

‘Tax admlnlstratlon is the pr1n01pal appllcatlon on the CDC-3300

computer operated by Flnance. Over 7 million documents are

submltted by the taxpayers and about 90% of this data is

R T

'entered into the computer by optlcal character readers. Limited

use 1s made of key to tape machlnes.

o The center Operates three shlfts per day and seven days

(,Ag;,.‘t,« et

per week. There are 33 programmers and systems analysts 1ncluded



payers represents a major’problem because of the dlfflcultles'
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1n prlntlng Chlnese characters w1th a computer. Currently,

I LA T [P ‘»e

iall of the return mall 1s manually addressed. Research work

1,1 1 ‘,x,'f”, ‘4‘ ,‘ X ik oo .‘ rr\ }«,

on Chlnese character prlnters is belng sponsored by the
'Natlonal Sclence Coun01l.

£

Plannlng has been underway for some time for the
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ﬁdata processzng center cf the Mlnlstrydof Flnance to support

I3

'the needs of the Department cf Customs. The early phase

k ;t

tof thls plannlng was performed by a consultant who recommended

?the replacement of the CDC 3300 w1th two 3170'5 and tele-

;procesolng W1th llnks to the three customs offlces. ThlS
system has flnally been ordered by the MlnlSth. |

As a result of the reallzatlon and concern of senlor

B 5"’

ngvernment OfflClalS, an Ad Hoc Commlttee on Electronlc

-

«Data Proce381ng of the Executlve Yuan was establlshed

v L

'1n 1968. Dr.kBruce Bllllngs, the pr1n01pal U S. sc1ent1f1c

o

adv1sor 1n Talwan, was 1nstrumental in thls development.
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T(Dr. Ruth Dav1s, present dlrector of the Instltute for

ZComputer Sc1ences and Technology, served as a consultant to
g R SRS LTI N S
1the ROC Government in the natlonal plannlng for an effectlve

v -y .
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fcomputer capablllty ) The commlttee was created at the deputy
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~m1nlster1al level.' As a result of the commlttee s efforts

I IR b }'a...lj,»d}l Sty
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la centrallzed data center was establlshed under the Dlrector
’General for Budgets, Accounts and Statlstlcs (DGBAS). -Theo

[a851gned ADP respon51b111t1es of this center 1nclude the
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rev1ew of" appllcatlon systems’ from all parts of the'
Government”Athe rev1ew and approval:of requests for ADP

N 4,
A P .

equlpment throughout the Government, general guidance 1n the

[

aevelopment of government ADP systems, plannlng and rev1ew of

“A--; RN S . e . f--h
IR * RARAN LIS

ADP personnel requlrements and tralnlng, and the operatlon

’(qn_n : T o oy )

of a‘proces51ng center for census act1v1t1es and general

,.": St e . ER A
13 P,

government admlnlstratlon. The orlglnal concept has been for
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thls center to serve as the centrallzed data proces51ng renter

J.;. ity A T A gt

for the Government. Th1s has not been successful and for a
..~("-; e ':‘.’7;," <t e S I ,
varlety of reasons other governmental organlzatlons have been

4 : \‘ . b P

permltted to acqulre computers and establlsh ADP centers; In

addltlon,vmuch of the government's data processmng is belng per-
m:{‘g{ve RN i : y

formed by external fa0111t1es suoh as the Chlna Data Proce551ng

S 913 N . . . B Y LI . PR i
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Center.
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i

¢The DGBAS computer center presently operates ‘an IBM
pmrlndee i B

360/40 and there

'are plans to upgrade the hardware'to an IBM

370/145, Remote ]ob entry is supported by the Center w1th

g 3 \f"f' g:?

links to the nghway Constructlon Bureau, the Telecommunlcatlons
i bad b e 5 :

Dlrectorate and ltS Laboratory, and the Natlonal Chlao Tung

‘»‘ \1 ,‘,‘ LR

Unlver51ty. The center has a staff of 82 1nclud1ng 33 pro-
) »' S d ot S R N - R R TSI 1 In )
grammers and analysts.
Jﬂiu y W ‘ %‘l:’.i‘ Y PR A " A AW ,’5-* : :
Two unlver81t1es were v181ted 1n the ROC the Tamkang

College of Arts and Sclences and the Natlonal Chlao Tung

Edl

The Tamkangléollege has a total enrollment of

1

i )
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of the Department of Computer Sclence and the Graduate,
Instltute of Management Sc1ences.‘ Computer courses are
offered at all levels from an 1ntroductlon to computlng
through computer de81gn,‘automata’theory andlslmulatlon
theory. The computer’center and department are a part of
the Englneerlng Sohool. The computer center for the
Lollege has an IBM lloO and JS plann;ng’to 1nstall an

IBM 370/135 1n the comlng year._‘

.~: The Natlonal Chlao Tung Unlver51ty 1s a very unusual
lnstltutlon. It was founded 1n Shanghal 1n 1896 and then
reestabllshed 1n H81nchu, Talwan 1n 1958. It now 1s
comprlsed of a College of Englneerlng that includes an
Instltute of Electronlcs and four under graduate departments
of electrophy51cs, electronlc englneerlng, control englneerlng
and communlcatlons englneerlng. A graduate program began in

1968 and‘a department of management sclence was establlshed
in 1971.;yvmwﬂ ,f i_ﬁ,,uifk |

r{{ﬁjAs prevlously mentloned th1s un1versmty had the first
%computer 1nstallat10n 1n Talwan--an IBM 650 1nstalled in
1962 and replaced by a 1620 1n 1964. An IBM 2770 has been
1nstalled rocently and prov1des access to the Executive
Yuan IBM 360/40 for remote jOb entry. The Unlver81ty has
claborate laboratory fac111t1es for both training and
research.i A complete descrlptlon of fac111t1es and courses

1° avallable at NBS.k The capabllltles of the Unlver51ty

w111 be 81gn1f1cant in the country s contlnulng efforts to
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make effective use of computér technology.

Die ‘to fhé‘eﬁﬁhésis currently beinglplaced on tele-
pfocéééfné by the planners in Taiwan, a visit was made to the
‘Telecommunications Laboratory of the Directorate General of
Teléébmmﬁnicatidns, Ministry of Communications. Thé
Laboratory, located near Chungli, about 45 kilometers
southwest of Taipei, has six major divisions, i.e., Radio
Physics, Transmission, Switching, Electronic Devices,
Satellite Communications, and the Computer Division. The
latter was established in 1971 and is responsible for the
development of programs for administration and engineering
purposes for the various organizations under the Ministry of
Communications. Study projects also include data transmission
below 4800 bits per second, teleprocessing, and Chinese
character input/output devices. There is a close link
between the study programs at the laboratory and the
research at the National Chiao Tung University.

Discussions were held with officials of the Council
for International Economic Cooperation and Development
concerning the use of computers for economic planning.

Since 1963, the CIECD has been the central economic planning
agency in the ROC. The outline of computer utilization for
economic development includes aggregate model building,
compilation of input-output tables, research on regional
distribution of crops with a special equilibrium model,

traffic models, long range forecasting model for government

revenues and expenditures, aggregate demand and supply models,
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andian.economlc forecastlng model.dfTﬁiéﬂlist{may“cohvey the

‘f pressxon that computer support to the economlc plannlng is

:firhly establlshed and well advanced.J Such 1s not yet the case
but, as 1nd1cated by the llSt there are exten51ve efforts being
madelto improve thg_p;qnn;ngxand gnhanceidevelopmen?_thpqugh
increasing sophistig;téq_analyéis requiringvegpandiﬁg. R
computer Suppoptf.fIhére‘haveVbeen recgnt’contracts‘with

external consultants to improve the total planning process.



183

Interv1ews'

Government
Prasidhi Ratanasatien, Chlef Accounting
and Statistices Division and Dlrector,
Computer Center, Comptroller-General's
Department Ministry of Finance

Royanakorn Lawvanit, Data Processing Center
of Thailand, National Statistical Office

Gordon C. Butler, UN Inter-Regional Advisor
on Management Aspects of Computers in
Public Service, Advising the Thailand Government

Suthep Tingsabhat, Director, Planning
Dlqulon, Royal Irrigation Department

Bducatlon:
Chulalongkorn University -
Prof. Ittipon Padunchewit, Assoc.
© Prof. of Computer Science, Director of
Computer Science Laboratory
Asian Institute of Technology -
Prof. Tongchat Hongladaromp, Ass't
Professor of Structural Engineering,
Chalrman of Computer Center
Manufacturers Representatlveo
” IBM Thalland Ltd. -
. Mlchael Se Tormey, Managlng Dlrector

UNIVAC -

Shuly Koo Assistant. General Manager,
Summit Industrlal Corporation

Miscellaneous:

Datamat Ltd. -



Manoo Ordeedolchest Manaplng Director.
Narong Soopplpatt, Systems Manager
3feiephone Organization of Thailand
Klat Slrlparp, DP. Manager
iEsso Standard Thailand Ltd. -'.
Frank J Zybura, Computer Center Manager
tElectrlcal Generating: Authorlty of Thalland
“afs Danal Manoparp, ADP Manager
;Bangkok Bank - .
' Vlvat Utamote, Computer Manager
UN Economlc Commission for Asia and the Far East
K. 0. Clark, Chief, Data Processing Section

Summary of v181t

There were 32 computers in Thailand in October 1972.
About one-half are used by private enterprises and about
10 in government or government-owned enterprises. ' Two ave
in educational.institﬁtione; with one at the Asian Institute
of Technology and one‘at Cnulalongkorn University. About three-
fourths of the computers are IBM equipment. CDC has four or
five computers in Thailand and UNIVAC now has three installed.
The majority of the computers are in the IBM 360/20 or 30
class although UNIVAC recently installed two 9400's and there

4are three or four IBM 360/u0's.
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riavegThree<ofivthe .government. installations wene .visited--
the National:Statistical .Office, the Comptroller-General
in the Ministry.of Finance, and.the Royal Irrigation
.Depantment. The National .Statistical Office installed a
computer.in 1964 and now has an IBM 1401 and 360/40.
This equipment is operated over two shifts per day and has
a use rate of about 400 hours per month. There are about
35 people on the staff of this computer center. The
computer applications include a wide range of statistical
processing for the various departments of the Thail
government,, although it is not legally constituted as
the centralized government processing center. The_NSO
is also charged with the responsibility to act as a
supporting eenter in the development of computer application
for government administration. Attempts to provide a central
processing service for all requirements of the Thai Government
have not been successful and the role of the EDP Committee,
established in 1969 in the Ministry of National Development
is unclear at the present. It is understood that it was intended
thatsthi5~committee review all requests for computers from
government departments but its legal status seems to be in
question. |

In QichSsing the operations of the NSO computer center
with Mr. Gordon Butler, a UN regional advisor, and members of

the staff, it was emphasized that the hiring and retention of
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;competent ‘employees ‘was!the" major”problem.:3Tﬁere~l§33evere
~compet1t10n ‘from ‘the prlvate ‘gector where ‘salaries ifor
comparable jobs" often ‘ave ‘three: tlmes ‘those offered by’
vgovernment; “The  turnover of " 'pérsonnel’in 1971 was‘-almost -one-
third of the staff, 'The ‘principal-need is for qualified systems
aﬁéiyéts."InStéllafién‘hanagemeﬁt‘has also been-.an' area of
diffiéuity;*fdffexamplbg thére is need for improvement in the
scheduling of 'jobs on the computer.

" The Ministry of Finance installed an IBM 1440 in 1965 and
currently opetates it ‘for two shifts, reaching about 200
hdurs’pef”monthl"The applications are in the area of
accounting and budget control. The director of the computer
center reported that he was encountering severe hardware
‘troubles on a frequent basis. He is in the process of
uﬁgréai327fheihadeéré“and is in receipt of proposals from
‘cDC’, “IBM, and UNIVAC. He is strongly in favor of -the IBM
‘ﬁbbﬁdséi but’ there is extensive controversy within the government
énderning this procurement. The staff of the center is
extremely ‘small with-only five programmers and no systems
‘analysts. ‘It is difficult to see how a larger computer
:Ebdia“ﬁe'éffécti0ély’uSéd”without‘a major increase in quality
and quantity of staff. To date, the staff members hired have
?Bgﬁh"éaiiége‘gfﬁﬁuhfeé“Withpdf‘ADP.training and they then

‘have peceived this:training from IBM.
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The Royal Irrigation Center has an IBM 1130 w1th 8K
Lo o Doy d Wil (RS U S I
memory. The ma]ority of the applications are in the area
AP P
of englneerlng such as hydrology studies, water resource

studies, and de81gn problems. There ‘are current efforts to

extend 1ts use into admlnistratiue areas. It is also used to
support the planning act1v1t1es of the Center. The computer
staff is small (less than 30) and the computer is operated for
only one shift. Since this is a government organization, it
suffers from the low salary scale and 1nadequate personnel
policies for ADP professionals.

‘Two government-owned agencies, the Telephone Organizations
of Thailand (TOT) and the Electrical Generating Authority
(EGAT) were visited. The TOT began computer support
activities in 1967 and now operates an IBM 360/40 for about
two shifts per day, reaching about 300 hours per'month.
The principal applications are for billing, statistical analysis
concerning maintenance in the Bangkok area, personnel, payroll,
and accounting. Communications traffic analysis and fore-
casting are also supported by the computer. In these areas
the TOT engineers do their own FORTRAN programming. The
otherAapplications are programmed in RPG and’PL/lr The low
government salary scale is also a problem for the TOT. There
have been recent hardnare difficulties with excessive down-time.

The TOT manager expressed dissatisfaction with the IBM

response to these problems.



The Electrlcal Generatlng Authorlty of Thalland
f(EGAT) 1nstalled an TBM'360/30 w1th GHK memory 1n 1969.

The appllcatlons are about half 1n the commerc1a1 area and

l I ;‘ iah

'half 1n the englneer ng area. A complete llst of appllcatlons

1

}1s avallable at NBS The staff totals about 30 and the

computer .lS run about 1 1/2 shlfts per day for a total

:of 200 to 250 hours per month. The staff turnover is less than
1n the government 1nstallatlons because as a government enterprise
pay is somewhat higher although Stlll lower than in the private
sector. The computer center ‘relies on IBM for systems and customer
:nglneerlng support and also for most of the training needed.

As in the Telephone Organlzatlon, the engineers do their own
programmlng. The computer manager complained of the lack of
iunderstandlng at the management level of the potentials

and problems a53001ated w1th the computer. He also was
ekperlenc1ng dlfflculty in communlcatlng w1th the user
departments and 1n obtalnlng clear statements of support
requxrements. In spite of these dlfflcultles, major
expan81on 1s planned for computer support.

) | The Bangkok Bank Thalland's largest banking organization
1nstalled an IBM 360/40 w1th 178K memory in 1970. The |
bank has 52 branches and have flve on-llne termlnals wlth the
computer for‘checklng account act1v1t1es. The llne quallty

varies and- the system is frequently 1noperab1e durlng the

ralny season. Other appllcatlons 1nclude the general ledger,
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sav1ngs’accounts, and mortgage loans.Si}nyestagatmon 1s
currently underway 1n management 1nformat10n systems
Accordlng to the computer center manager, tne senlor
_management of the bank has llttle understandlng of the ADP
‘problems. The staff numbers about MO and the computer is
usec‘for_over 600 hours a.month. The staff turnover 1s very
low and the pay scale andfmorale are good. The orlglnal
staff was recrulted from w1th1n the bank and then given
ADP tralnlng. New hires are now comlng from the Unlver51ty

| Esso Standard Thailand, Limited began computer support
in 1968 and now operates an IBM 360/30 with 14K memory for
about 450 hours per month. Two shifts are scheduled w1th'a
total staff of about 50 people. The Esso computer manager has
had extensive experience in managing such activities for Esso
and'the impact of this experience can be seen in many.ways. It
is of some significance that this center developed and operated
a small on- -line billing system for a short tlme but stopped
_J.t because the task could be done more economlcally throug),
batch processing. An upgrading to an IBM 370/135 is planned
for 1974.

An interview was held with the manager of Datamat Ltd., who
has been assoczated with data processing in Thalland from its
early days as an employee of IBM. In 1968 he began Datamat
as an 1ndependent serv1ce company and now operates an IBM 360/22

and a_UNIVAC g9300. He'prov1ded considerable background concerning
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Thalland's experlences 1n data proce551ng.i The. patterns
of development and problems are typ1ca1 w1th those found in. other
LDC'S,‘J e.; early use 1n statlstlcal offlces of the B
governmont lack of tralned personnel, 1nternatlonal hardware
companles the leadlng 1nfluence,'underutlllzatlon of eaulpment,
and a trend from smaller equlpment to more soohlstlcated f
hardware.and plans for teleprocess1ng.

# The two educatlonal 1nst1tutlons in Thalland w1th

s

computers and related courses of 1nstructlon dre the Asxan
Tnstltute of Technology and Chulalongkorn UnlverSLty. AIT

1s entlrely a graduate school for ClVll englneers and has about
ZBu‘students from 20 countrles of As1a. The IBM 1730 is used
almost exclus1vely for englneerlng act1v1t1es and the programmlng
1s done by the faculty and students. A partlcularly 81gn1f1cant
area of work has been 1n hydrologlc research and analys1s.
Plans ex1st to upgrade the hardware to a UNIVAP 1107. The
chalrman of the computer center has tentatlve plans to

,conduct a reglonal symp051um concernlng computer support for
c1v11 englneerlng.

An 1nterv1ew was held w1th Professor Ittipon Padunchewmt,
the Dlrector of the Computer Sclence Laboratory and Assoc1ate
Professor of Computer Sc1ence at Chulalongkorn Unlver51ty. He
1s recognlzed as one of the senior experts in computer o
sc1ence in Thalland and has also galned some 1nternatlonal

recognltlon through hlS representatlon of Thamland at

;nternat;onal.conferences. The IBM 1620 at the Unlver81ty
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,1s uscd for research ieachlng and ::1dm1nJ.s‘cra.'t::Lon.‘"l‘fﬂﬁré-*i‘mﬁ ‘
;glven 1nclude 1ntroductory ]evel materlal, computer
»mathematvcs, data proce851ng, systems analy81s, programmlng
andfspecial'seminars; ProfessOr"Itt1p0n*be11eves that there should
be a separate ‘educaticnal”institution for computer sc1ences ~
'fd“éerve all fhe*heeds Of”the;countrylaﬁdﬁﬁbtibe”hampered4
instltutibn.’vHe‘has planS'for-the“promotlonvof such a’

‘Sehobl

‘L;yw”Thé“UNxEcbnomic;Commissioh for Asia and»the‘Farfﬁast is
'located in Bangkok and Mr. Clark is the Chief of the: Data
Proce551ng Section for ECAFE. He had ‘some observatlons ‘on the
efforts madelto“USe'computers in Thailand and transfer: of computer
“Yeohhology to the area. He expressed’concerh~that the. computer
Wahufacturers have taken advantage of the lack of training and
of ‘the organlzatlonal'struetureslin Thaildnd. He gave
?gpeEifiépekéﬁbleS'of*hardware'made~aVailab1e thrbqghngreign
féégiefﬁﬁeé”tﬁéfJiévBEing seriously ‘underutilized due ‘to
’fﬁ&dédﬁéfeffeﬁeibilifﬁ planﬁing and training. Mrs Clark
‘discussed thé problem of education and the rieed for easy
5ééeé§iﬁffffyldf‘fﬁe‘cdﬁpufer to students in all university
departments if computer technology is to be effectively

diffused into the commerciai, scientific and engineering
communities. He emphasized the need for training for

managers--both senior management in the possibilities of
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~computer technology:and, in ADP managers to realize more,

{IBM,and‘UNIVAC., IBM has_beenﬁactlve 1n Thalland 51nce the”~

gflrst 1nstallatlon of 1ts computer equlpment 1n 1964 whlle
éUNIVAC'S offlces have been operatlng for only three years.'
'Both vepresentatlves emphaszzed the deterrent to

“1ncreased computer use created by the 36% to 38% duty levzed
iagalnst-the imports. . 1n,Tha11and,,the gqyepnmentb;nstallatlons
are not exempt from this duty as. in many countries. Both |
-firms are operating service centers--IBM ia dibeetly in the
‘business and UNIVAC operates. J.'L-;‘cs installation .for its agent,
;Summit Indusfrial Corporation and also as, a service center.

gAs has been the .case . 1n -other countrles, the, hardware manufac-
turers have played an unusual role because of the lack of tralned
~people and of. a general understandlnb f computers.‘,ﬁgge
-feelﬁthatptheAcompan;eswnaye,takensadyantagewof‘tbe_engbpmers hut
Ethe‘repfeeentatives-discussed the difficulties of eelléng when
there was thlS lack .of knowledgeable management. They alco

}hlghllghted the absence of systems. analy31s capabmlltles.



