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T* Introduction
 

A Scence"and Technology "in Development
 

Sc6ence and technology offetr the potentiat
 

signiftc&ahtly 'assist the lets developed cuntrfe 
 ofte
 

world to attaintheir aspration economic and socia
 

imiplicint. of 

p.e'ntial is yet to be realized'-is a fact that is regrettably 
supported by the evidence even after the efforts frommany
 

dncenen ''Theheoaion this s'tat'eent--that the 

large bilafer&l and international assistance programs. The
 

reality of the gap between the capabilities -of developed and
 

developing countries is nowhere nore pronounced than in the
 

area of science and technology.
 

There has been extensive and sucessful use of major
 

segments of science and technology in foreign assistance concerned,
 

for example, with health and family planning, various aspects
 

of agriculture, and in the social sciences including education
 

and management skills. The'hard fact remains, however, that
 

there have not been comparable efforts to effectively transfer
 

from the more developed countries the capabilities in many
 

aspects of biological sciences and in the engineering or
 

physical sciences. In spite of the fact that there exist
 
many examples of notable achievements in certain developing
 

coutr~ies, the results--:n terms of the rate 6f development 

&ndutilization of6cience and technology--fall far short 

of the needs. 
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The deticlencies in their. aIl).LItIes. o, cope 

with modern technologies have been-recognized by the 

developing nations as have the deficiencies in effective, 

use 6fthese technologies in foreign assistance been 

recognized by those countries and bodies attempting to speed 

economic and so ial development. ., Recent actions of national 

governments and international organizations"have recognized 

the role that.technology can play in reducing disparities 

that exist and ir helping *o close the gap,between,the 

developed-anddeveloping,countries. The United Nations
 

Advisory Committee on the Application of Science and
 
Technology to Development, (ACAST) has observed that there
 

is a striking contrast between the industrialized countries
 

and the developing,countries whether measured in terms of
 

the number and equipment of research institutions,, the number
 

ofscientific and technical personnel, or the technology of
 

produgtion. The result is that.only a small fraction of
 

the world's scientific and technical resources is devoted to
 

the problems of the developing countries.
 

This,% 

observation has led ACAST to provide specific guidance by a 

report to the Economic ,and Social Council for the necessary 

development and strengthening of basic-structures, policies, 

and institutions.in the developing countries, and.,fo the 

promotion of improvements in the transfer and ,applicationof 

existing technical and,managerial knowledge. Reports, studie 

an a h been developed in recent years byplans bave 
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various committees andpoli'y groupsf'of the United Nations
 
Educatibnal ScbieitificandCulturalOrganization (UNE SC-),
 

.the 6rganizationfoEconomic Cooperatin and,Development
 

,'theUnitedNatios Conference on Tade and Develop­

menft (UNCTAD)", and a'wide range of 'similarorganizations. 

The bilateral foreign assistance programs of the
 

United States Government have been guided by recent policy
 

statements emphasizing theimportance Of science and technology,
 

As an example, the President included the following in his
 

message to"Congress on March 16, 1972:
 

"F'inally, I would emphasize that United
 

Statesssience and technology can and must
 

play an important role in the progress of
 

developing nations. We are committed to
 

bring the'best of our science and technology
 

to bear on the critical problems of development
 

through our reorganized foreign assistance
 

programs."
 

Similar policy statements have been made upon other-,
 

.occasions bythe President, the Secretary.of State, and
 

the&:D 'ctt of the Agency for International Development.
 

Various p ins and committees have given support to: such
 

policythrough numerous studies and repdrts'.
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VC~'~'d:* dibCriteri&and Guidelines 
In-.theory. '-6eevel6pingJcountr"e's haV6'avalable
 

ot.hem -the Vast biadth-'of-' technologies- developed'th roug
 

-the- tefa,ode. nations of the world. The
in!-'e 	 ntadvanced' 


ratlbnOiale sobb , often :u-s'ed [-is i hat ' these technologies' need only 

bfo-thedeveloping countries andtheir economic,
 

development will be 'greatly.acceleratddd. Not alr technologies,
 

however, are'useful.'for all countries.. The"first task: then is
 

the selecti6n of'the'apprbpiate ones to be used in specific
 

countries and then the solution of the transfer proces's itself.
 

Since'thisi'3port','is based upon the assumptibn-that'
 

computer technology is generally-sighificant to all developing
 

countries, 1the important .issue hereis the"transfer process.
 

o .: !In the more general' sense, the transfer of, technology 

)is 'theprocessby Which : th e -achievements of- scienc& and: tech­

nology diffuse through,-humanactivities,.and in particular 

throughout-the 	ecnm. ewideas pass through a sequence of
 
"tiVitides including basic research, appli'dresearch,
 

Advelopment,; prototype application, full-scale production,, sales,
 
be summarized by three states:_ L.e. nve 

:Innovation,-and,diffusion.Thissequential process- s r rred
 

t~ :~*56 as verticle-,"transfer and preva Is-in-.most
 

developed countries. In the less developed cbuntri6es -however,
 

it is a "horizontal" transfer of technology that dominates.
 

This permits the developing country to skip the steps in
 



vertical transfer leading to application and .tO'immediately
 

gain the economic and"soci4, advantages'fromr the.use ofuthe­
technolbgyL: It is essentially a-diffusion process.
 

[ ¢ 'Thtransfer process;from a.developed todeveloping
 

countryiis ,extremely complex and involves,.wide-,ranging issues
 

of asocial and political nature.aswell as technical difficulties.
 

In,the. case of computer technology, the objective is to provide
 

for a systematic way of utilizing computers as tools to assist in
 

meeting-clearly identified goals. 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
 

technical 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
 

socialarrangements through which the computer technology
 

becomes available and is controlled. The infrastructure in
 

a developing country differs greatly from that in a developed
 

countbys a condition frequently overlooked in technology
 

transfer and the cause of many failures.
 

The need for guidelines to assist the administrators
 

of foreign assistance and the officials of the developing
 

nations is a result of the complex interactions among the
 



itself,. the supporti.ng inrrasrucuLwandi"'
technology.. 


the larger-:'issues, of national objectives,,and.
priorities,
 

and the rapd,growth
Vhe mystique ,created:around,'computes 


)f'the computer-technology have been-the-cause; for- the.
 

Frequent transgressionhof-the'technical experts- into 
the-


National officials
 area of policy'and,national decisions.
-


-
 -

have.often been: unable to copewith ,this, technology due to
 

isunderstandings concerningits possibilities and probabilities
 

for,,support to national'objectives and-because of the 
lack of
 

knowledge of the infrastructure required for its successful
 

Use.'iOn:the other hand', few computer scientists are in 
a
 

position to"make-the decisions required to,bring the use 
of
 

computer technology inperspeptive with the larger-national
 

plans.
 

In :summary, it is'imperative.that those responsible
 

for,,major decisions:,and: national policy be provided sufficiently
 

detailed:'guidelines concerning the use of computers 
for
 

,developmentso that-its'full potential may be realized and
 

resources'wisely spent to.achieve,the desired national:goals,
 

D. 	Department:of Commerce.and Agency for International
 
Development Joint Project
 

The Assistant Secretary of Commerce for Science and
 

Technology and the Director of the Office of Science and
 

Technology, Bureau of Technical Assistance, AID agreed in late
 

1971 to jointly sponsor a project with the objective of
 

http:supporti.ng


improving the utilization of computer technology for
 

development in the less-develOped nations. Resources made
 

available by tED and the National Bureau of Standards have
 

supported technical assistance from the staff of the Institute
 

for Computer Sciences and Technology in the conduct of several
 

tasks including assistance to AID in responding to specific
 

requests from developing countries, technical support to AID
 

in responding to issues arising from computer-related
 

activities of international organizations, and the preparation
 

of this report developing a unified framework and guidelines
 

for considering issues related to the appropriate nature of
 

computer activities at various levels of national development.
 

The first step in the preparation of this report was
 

a survey of computer use and development in nine selected
 

countries, i.e., Nigeria, Ethiopia, Uganda, Turkey, Brazil,
 

Colombia, the Republic 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 iach 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 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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mnagersof,governmental'computer activities, the local
 

representatives of the major omputer manufacturers, the
 

corporate managers and computer managers of industrial and
 

business enterprises, and the educators.
 
- I 

The past few years have seen increasing interest and
 

attention being direc'ted toward the value of computer technology
 

for'development. There have been numerous reports, studies,
 

conferences, symposia and projects sponsored by international
 

organizations, professional bodies, and individual countries.
 

Information gathered in the survey has been augmented by
 

these sources and through the participation of the author
 

in many of these activities. This report includes a compre­

hensive bibliography with references to these,sources. It
 

is hoped that the bibliography itself will be of assistance
 

to those engaged in directing the effective use of this
 

technology.
 



II. Conclusions and Recommendations
 
, ... , . ,
 

The objective, to which this report is offered as a
 

contribution, is the more effective use of Computer technology
 

by the developing countries.i The intensive survey of computer
 

use and development in the nine selected countries and analysis
 

of the data from' a vdriety of bther sources have resulted in the
 

formulation of specific conclusions. These conclusions.....
 

have led to a series of recommendations for management actions
 

to be implemented by those responsible for the use of computers
 

for development. This report and its recommendations are
 

intended primarily for the officials of the developing countries.
 

There will be unique circumstances in the specific countries
 

requiring the selective use or modification of the recommendations.
 

In addition, priorities for action will vary from country to
 

country. It is intended that the report be used as a guideline
 

and that, in spite of the need for individual country
 

interpretation, the establishment of a general framework of
 

factors or criteria will prove to be a useful tool.
 

The conclusions are summarized in this section of the
 

report and recommended actions described after each major
 

conclusion. The supporting evidence and arguments for the
 

conclusions are presented in the later sections of the report.
 

Conclusion 1: There are two major roles for national
 

governments in the-development and use of computer technology,
 

i.e.,, the planning'and direction for the total country and as a,
 

principal computer user itself.­
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a. 	National-level planning for: the development and 

thed countries.application of computer technology 


is essential to guide its effective use.
 

Recommendation 1: The national government of the 

developirng country establish a central computer 

office to conduct the necessary planning for computer 

technology and direction of its use, with the following
 

conditions,
 

1. It be placed high enough in the government
 

structure to exercise effective authority preferably not
 

reporting to any single functional ministry but to the
 

equivalent of the prime minister.
 
2. It be delegated the appropriate responsibility
 

and authority to.act.
 

3. It be staffed with adequate numbers of
 

competent personnel, representing knowledge of planning,
 

management, government operations and priorities, and computer
 

technology; there must be a critical concentration of competence
 

to permit there to be a significant impact on all phases of the
 

computer development.
 

4. It be supported by an inter-ministerial
 

or inter-departmental coordinating committee to provide
 

advice .on priorities+and requirements but nbt to assume the
 

authority or responsibility of the central computer
 



e
offic 'The decisions necesS~ary for errectiVermanagement
 

should not be ieft to a,commnitte, 'but be i'eti'ned' by the
 

centrali 0omputer office and theicabinet offi er to
 

whom it-reports. ' " . ­

Recommendation'2: The responsibilities of the
 

central computer office be assigned to include°:
 

I. The national, central planning and
 

formulatib' of policies to stimulateand control computer use,
 

assuring optimum results for resource's expended'and appropriate
 

support to' national priorities.
 

- 2. The preparation of forecasts for computer
 

develbpment and the appropriate subsidiary plans such as
 

edUcation'and training.
 

3. The establishment of policies and controls
 

for hardware and software acqdisitions. The extent of this
 

controi'beyond the national: government Iusers will be
 

dictaeted by-individual national policies and limits of
 

national governmental authority,
 

4. The establishment of, or recmmendations for,
 

reg.ulations influencing computer Use such as customs duty
 

and'import tariffs, patents "and,copyrights, rate structure
 

for data'transmission, and'a wide range of technical
 

standards.
 

5.' The identifiaiion and removal 'Of non-tariff
 

barriers to'computer use including the development of appropriate
 

mechanisms for the required.financing.
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6. ,The; review of.computer deV.elopment and us,
 

to-protect society from its pbssible adverse,results,.
 

7, The,identification and stimulation of.the,
 

infrastructure necessary to.,support the use of this,high 

technology.- , . * 

.b. The computer is a tool of major importanceto
 

public administration ,andto,.
government operations; it
 

supports three,broad,applications in government, ie.,
 

general -management, specific functional responsibilities,
 

and 'scientific and technical endeavors.
 

,4,, . .Recommendation 3: the central*computer office 

be delegated responsibility ,for the development and imple­

mentation of plans and controls of computer use by.national 

government offices, ,in addition to that for procurement,
 

1.. The development of goverriment personnel
 

policies, including salary structures, career development
 

plans, and education and training.
 

,. 2. The recommendations for the degree of 

centralization for direct computer services in the government. 

. 33. ,,The guidance for, and review of, feasibility 

studies for new computer applications in the government. 

, 

4. The provision of scientific and technical
 

advice, to government offices in all phases of computer technology
 

,and it application.
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Uonclusion 2: .Inadequate- edication antraining
 

has .eein a major deterrent to e'ffective use of computer'
 
technology.' Although each country mus develop it's 

.. cnymand i t drequprements 
own st ies, the-most _important 

educational needs are extended .orlentation in computer
 

technology for senior managers, an increase in competent
 

systems analysts and designers to-develop new computer
 

applicatons, and additional experienced c6mputer installation
 

managers.
 
Recommendation 4: A national computer education
 

plan Ie developed to include the identification-ofneeds',­

assignment of priorities, and outlines of programs, leading
 

to a national awareness of computer technology and the
 

needed numbers of qualified personnel ih all phases of computer
 

activities.
 

'Recommendation 5: The responsibility for the
 

educational planning be placed in the central computer
 

office. (See Recommendation 2)
 

Recommendation 6: The government sponsor computer
 

orientation seminars for senior functional managers both in
 

government and in the private sector. They'should be
 

cond cted'ona 'rotationalbasis until al-1--sen0Ior. managers
 

have attended 'nd 6hould be piahned to cohtinue -fbr-middle­

management.
 



Recommendation 7: A high'priority be givento the
 

education of systems analysts and "designers to develop new
 

computerapplications and improve existing systems.
 

Recommendation 8: Special projects be conducted
 

to improve and extend the capabilities of the computer
 

installation managers.
 

Conclusion 3: The technical information available to
 

computer specialists in developing countries is inadequate
 

to meet their needs.
 

Recommendation 9: The government assign to its
 

central computer offic the responsibility for developing
 

programs for more effective communication of technical
 

information; such programs to include consideration of all
 

communication media, e.g., personal contact through technical
 

societies, symposia for selected topics or functional applica­

tions areas, and more effective dissemination of technical
 

literature.
 

Conclusion 4: The importance of the infrastructure
 

required to support computer technology is frequently under­

estimated and the components of the infrastructure not fully
 

understood or recognized.
 

Recommendation 10: Action be taken by the central
 

computer office to make the,:esponsible government officials
 

aware of the full range of technological subsystems required
 

to support computer technology.
 



"Recommendation ll:" The entral.computer:office, 

as a part of its planning function, identify the required
 

technological subsystems, evaluate the effectiveness of each
 

and outine priority actions'for: coirectie m easures, as
 

appropriate.
 

Conclusion 5: The'computers in developing--countries are
 

used pmarilyforbusiness-driented applications such 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 appropriate disciplines.
 

Recommendation 13: Priority be given to the education
 

and training of systems analysts and designers. (See
 

Recommendation 7)
 

Recommendation 14: Develop mechanisms for the
 

identification and encouragement of the use of "twining"
 

relationships between functional organizations in the
 

developing countries and those of similar activities in
 

developed countries as an effective way to speed 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.
 



Recommendation 15: Special task forces be created
 

to review the planning process to determine the needs to
 

provide for more effective computer support, such reviews to
 

:be supported by external consultant teams of economic and
 

computer specialists.
 

Recommendation 16: Continued efforts be made to
 

collect accurate and complete data to support this economic
 

planning function.
 

Conclusion 7: At the earlier stages in computer use in
 

a country, its threat to employment is minimal upon the
 

society but as the country becomes more industralized and
 

computer use expands its impact on employment is a more
 

significant issue.
 

Recommendation 17: The feasibility studies for new
 

computer applications include an analysis of its expected
 

impact on employment.
 

Recommendation 1.8: The objectives leading to the
 

decision to use a computer in a labor-intensive area be other
 

than savings in labor cost, e.g, improved quality of output,
 

improved.timeliness of work, and capability to do a job not
 

otherwise possible.
 

Recommendation 19: A comprehensive public educational
 

effortbeoundertaken to explpin the advantages offered through
 

computer. Support and to demonstrate control in areas of potential
 



harmful social effects. This recommendation requires very
 

sef'eti--e application dpniguoloal conidftios. 

Conclusion 8: Inadequate personnel policies and low
 

pay are principal causes of Ooor utilization of computers
 

within the governments of th4 developing countries.
 

Recommendation 20: The establishment of computer.
 

occupations as recognized professions in civil service
 

structures of the developing 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 recognitioh 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 information,
 

especially for specific problem solutions within the government.
 



Recommendation 24: A§sign the,central computer office
 

he responsibility to.develop and maintain an inventory of
 

government hardware, software, applications and,programming
 

Languages by organizational user. This should be extended
 

to the private sector if circumstances permit.
 

Conclusion 10: Management information systems, supported
 

y computers, offer a means of major improvement to the funda­

nental functions of management, i.e., planning, organizing,
 

lirecting, controlling, and evaluating, but they have not been
 

generally recognized in the developing countries.
 

A separate and distinct educational
Recommendation 25: 


Bffort be undertaken within government to orient managers on.
 

the power of the management information system, Of the availability
 

Df existing program packages, and of the organizational impli-


This should include demonstrations for
2ations in their use. 


senior management, and evaluation of the possible applications.
 

Recommendation 26: Information sciences and technology
 

be considered for introduction to formal educational programs
 

at the stage where computers have received general acceptance
 

and management data is reasonably well-organized.
 

Conclusion 11: Physical supporting subsystems for
 

aomputer operations such as a reliable power supply at
 

reasonably constant voltage levels, air conditioning$
 

reliable communications, supplies, and equipment maintenance
 

are frequently difficult to adequately provide for in the
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developing-; countries, cause"Jnterruptionsz in service and 

presen ;unusual problems. Such,difficulties have not proved. 

to be4 insurmountable, however, and, have.frequently delayed 

computer use but usually not prevented it. 

,,Recommendation 27: The.govenment identify all,
 

supporting subsystems required for computer,;support,9evaluate
 

their acceptability, and-developplans for corrective action
 

as appropriate. This could be made a part of the national
 

planning 'outlined in Recommendation 2.
 

Conclusion 12: The developing countries 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 &omputer 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, 4) hardware,
 

5) communications, 6) ADP environment, 7) applications, and
 

8) acquisition standards. Priorities should be set among
 

these areas and for specific projects within each area.
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Recomme1ndation 3.'O: In the6',forimulation of the
 

.' :,
taiards program, consideration.be givenh t6 the'ifunchtios '

5f thieV.technical - development Of standads . an DPs-." dtandards 

nanagement, including the.determinationj-of:thed-'mpact of 

3tandara's; the"development and monitoring, ofstandards 

poicies,and"procedures; and a plan: for',the-implementation-, 

naintehance and ensuring :compliance"with stahdars-.,'; 

http:consideration.be
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IIT2,'~CopitersaidNationaYovrhmneis,
 

A;. 'Thtrduc~idn
 

the national vgovernment of a country as
.The'roleof' 

-
elb'd tot6'compute'r 'technology can'-be divided -into w-rdoa
 

aras: i e-, the developmenft,"diretion, and hontrol of thhe ''
 

role'of computer technology -as- a-'national:resource; and the'',
 

deveIopment, direction and control Of the use of computers"within
 

thegovernment itself-"The political philosophy and strUctires
 

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'*6hnol'ogy. Regad'less of the differences in
 

authority and in mechanics for implementation, however, there is
 

a -Ineed for nattional governmental action-iftthe most effective
 

us s to 'made'of computeP technology and of the national
'_be 


resour'des'-direct'd for its development. A wide range "of 

natidnal policies"and regulations need to be examined ip the 

light 6ftheir impact on the use of.computers and on their 

role ii the:economIc'.and social'development,of a country.­

Th,6s6"inlude sguch;ssues as financing-Lexport/iinpo'tregulations, 

customs.and'.tariff regulAtions,. labor policiesand salary 

structures,,educational plans, standardization, and'.national, 

reseairch an&fd techniicaloprograms. 

"The roe of the g6ernment ';as.- .
a computer user6 


conens-itelf'wtsome of'thei saie issues butI'.addit.on,
 

focuses part-xcl'aatention,,on,'the.seledtion-..and devlie'mrn
 

http:butI'.addit.on


of.specific applications,- the.rganization and managegment Of
 

cntol8 	 -s for thethe 
the 	 (19u•oi~qdcomputer resources, the reulaions and 

acquisitionof these eSources, and -the provision of required 

technical,,subsystems.i. Governments,.of many of the developing
 

countries havebeen the first 'computer users,.and have set ,the
 

pattern for the development,and use.of this technology-in the
 

private sector asWell.: ,Effective use within,the governments
 

is significant,inot;only for the government operations.themselves,
 

Put.because of thejnfluence on the total: development of
 

computer technology.
 

B. 	 Responsibilities ,for Computer 'Develqpment.
 

. National Planning
 

,National-levdl plqnning,,for the developmentand.
 

appl-ication:of -computer,technology in the developing countries
 

is essential to.guide its effective use. This conclusion is,.
 

obvious with.the acceptance of: 1) the large expenditures
 

necessary for computer,.development,; 2) the need to import the
 

hardwar.eand much of_.the software and accompanying technical...
 
suppor; 3)the shbrtage-,of foreign exchange in manydeveloping
t 


countries;, 4.).the significant contribution computers,can,make 

to-,he acceleration-:of,the rate of economic developmqnt;
. 

5) the infrastructure needed to sustain compute activities;,i 

6) the .. far-reaching social impact.czeated by theprofound ,nd 

irtroduction. of computers; and 7.) ,the importance of.thepiannin
 

,part,of1,good ,management.. Circumstances will ,,varv
function ,as a 	 ... 




in: each,developing ,country,and the -importance of each of
 

theseseven'factors will vary accordingly. However, there
 

is no-country that can escape the ultimate conclusion and
 

:,resources must be provided to support this planning activity,
 

Equally important is the creation of adequate structures and
 

mechanisms within which this planning can take place. There
 

is an inescapable responsibility and role for national governments
 

of,the developing countries in the planning for computer use.
 

The major elements of management, although
 

defined somewhat differently by various scholars and authors,
 

are generally agreed to include planning, organizing, directing,
 

controlling and auditing. In the concepts of effective
 

management, none of these activities may be omitted or neglected
 

and .yet the beginning point, the planning, has a-history of
 

being overlooked. This oversight may be complete omission, at least
 

from any organized approach, to inadequate time and resources
 

being allocated for an acceptable result to be expected.
 

The planning function required by a national
 

government in the computer area should begin with the
 

development of the goals for the program for computerization.
 

'These can be stated at several levels and each are necessary
 

to serve as base lines against which all following activitiescan,
 

be tested. The broader objectives will almost always have been
 

alr6eady set for the general economic and social development
 

programs of-a country. These should not. be taken for granted,
 



26 

however, but examined ard understood before -the formulat'ion
 

of more specific goals. The objectives can be expected to
 

provide direction 'that will affect the selection of the
 

secondary goals and the-priorities 'assignedto them..,
 

Assume, for the sake of example, that a country
 

has stated as a national objective the more effective use of
 

selected areas of high technology to accelerate the rate of.
 

economic development. In addition, it has been recognized
 

that computer technology should be one of these selected areas
 

and a goal has been established to provide for the most
 

economic and efficient installation and use of computer systems.
 

It can be further'assumed that computer technology is already
 

in use but no comprehensive plan exists to insure its effective
 

use or expansion. What sort of national plan should be
 

developed?
 

rhe essential intgredients are as follows:
 

a. The actions to'be followed for the
 

selection and development of -application areas. Depending on
 

the authority of the national government, it may either
 

actually control such actions or take steps to educate and
 

promote their use.
 

b. An outline of actions leading to the
 

identification of.resources requiried "and their sources.
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c' The development of the appropriate and 

related plans for edUcation •and traininig. This isdedriiibd 

in detail1 in Section IV of this report. 

d. The governmental actions necessary to
 

insure adequate technological supporting system components.
 

e. The establishment of governmental
 

structures for the: implementation (and development) of this
 
national plan.
 

The pattern of the introduction of computers
 

in the developing countries has been frequently one of interest
 

of a manager in computers, ordering of hardware through whatever
 

firm was immediately available, the installation of this
 

hardware, and the direct transfer of some clerical routine to
 

the computer. This has frequently led to disasterous results
 

because of the lack of consideration of the many supporting
 

needs as well as the probable poor selection of functions
 

to be automated. Any national plan must provide for the
 

application Of systems methodology to the solution of the
 

problems: 1) What activities should be automated; and
 

2) What are the important copsiderations in the planning for
 

such automation. National decision-makers and those approving
 

funds for computer development should insist on a national
 
plan supported b" iate feasibility studies leading to
 

the solution of these problems.
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There have been numerous,outlines forsuch
 

studies, each with slight".differences, but each containing
 

the same basic principles.. The fundamental steps or parts include
 

the history or background leading to and stating the need for
 
a specific system; the objectives or goals to be achieved
 

by the new system; a-functional description of what the system 

is'to .do and the services it is to provide; the performance 

specifications including volumes of items for processing and 

response times; the design ispecifications including a 

description of-the proposed system of hardware and software 

to meet the stated requirements; and an analysis of the technical 

and economic feasibility of the system. For a developing 

country, it .is particularly important that this study include 

an estimate of resources required for the staff and the source 

of the required competence; a review of the availability of 

the physical facilities including power supply, air conditioning 

and supporting services; identification of resources for 

maintenance support and source of this support; and the 

educational and training requirements for the necessary staff 

development,. Such a study should be required by whatever 

level of management to which the authority for approval of 

resources has been delegated., The national plan should use 

whatever mechanisms are available to encourage or require the 

preparation of such a feasibility study for each instFllation 

planned. 
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The •-preparation, of these-studies,and their,
 

review requirecompetent staffs, as ,does.the prparation,
 

of the national planning itself. Thus, the need,.for an
 

effective.proagramf ,education and training isestablished at
 

the,, utset. .Prior,to .the_ deyelopment,of,aequate,governmental
 

and/o;0,.national staffs, the. feasibility study will.have, to 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 ,byavailable,competence. In any event, representation 

of the: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 

educataional and.training effort described in Section IV 

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 

,,.When acaomplished .at all, it has not,been 
unus.ual to find,,that the first feasibility .studies done in the 

developing countries have been.prepared,by the hardware manu­

facturers. . m,atter how effective a, job they may have done, 
and1.examples ,can,be found of both good and bad, ,there is no way 

that there can be assurance of objectivity,,because of the,
 

presence of the monetary motivation from hardware sales.
 

Therefore, if independent consultants cannot be hired for this
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task, ,then at least advisors should be retained to,assist in
 
~
the evaluaton'o'the study'prepaed by~t ehardware manu­

"would-- be " thebest'i?nterests.
 

of.all parties .
 

-An,essen ii elereiiof te hana l'"Pani
 

1+ use<of ava'liable'mechanism. 


faciuriir.er* Such "'pr"actice ini, 


s t u-h" or c"reation of new ones,
 

t;6'provide for the ne6essary resources tO"'support, the develop­

menrt and use of computer technology. ' A major ,'deterrent to its
 

use iniany of the'developing countris,"isthe, severe shortage
 

.of.foreign exchange". The installation -anduse of computers
 

require a relatively high initial investment not only for
 
the acquisition of hardware but also for the costs involved
 

in the physical installation and in the education and training
 

of the persOnnel-.." In spite -of these factors, the' governments
 

of many of'the"developing 'countries rarely -have a clearly defined
 

policy f the financlial'support ; In-,addition, the costs of
 

continued; opera'tioh are frequently underestimated and"even
 

overlooked. 'This is particularly true of'the resources needed
 

for pe0sonnel, software development, land"maintehance. It is
 

1ot uncormmon to find'hardware costs are 'only about one-half
 

.orlesof the total operating; c6sts. Failur% to provide for
 

this1":additional expense has been a major contributing fact6r,to
 
'the underutilization of computers which is so common ithe'
 

developing countri'eS,
 

http:faciuriir.er
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The government ADPplan should be explicit
 

concerning the financing issue. A policy should be established
 

for governmental assistance and criteria identified governing
 

eligibility for this assistance. It could take many forms
 

from direct government subsidy through loans or grants,
 

special tax relief systems, favorable depreciation allowances,
 

reduced import duties, etc. Each country will have to
 

develop its own mechanisms for such help and these mechanisms will
 

be determined, of course, by the degree of authority permitted
 

the national government in the various areas. Whether the
 

solution is through central control or through a system of
 

incentives and promotional efforts, the important point is
 

that the financing of the use of computers is not to be left to the
 

decisions for each individual case but that a planned and
 

coherent policy be established. As a part of such a policy,
 

the procedures and mechanisms for applying for and administering
 

foreign assistance should be clearly established. Some degree
 

of central coordination would seem highly desirable to insure
 

optimum use of the resources obtained through foreign
 

assistance programs.
 

The restrictions imposed by import duties and
 

customs activities warrant a careful review and examination by
 

the governments of the developing countries. The import duty
 

levied against computer equipment is as high as 85% of the purchase
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price in .some countries. It -i recognized that,many
 

complicated and interrelated factors enter into the establish­

ment of taxation policies, including the import duties.
 

The plea being.made here is that each government review the
 

particular impact such policies have on the development
 

and use of computer technology in their country. Effective
 

use of computers offers the potential for improved and
 

expanded economic activity. It is urged that consideration
 

be given to the use of technical controls and regulations,
 

such as the requirement for thorough feasibility studies,
 

for the acquisition of computers rather than excessively high
 

import duties. It is recognized that under-utilization of
 

hardware has led to such duties as a means of encouraging
 

more effective use of available equipment. It is questioned
 

whether this leads to the desired results. This is an issue
 

requiring the attention and careful consideration of ti e most
 

responsible officials of government.
 

The complicatiQns of custom regulations often
 

make it extremely difficult to operate an activity utilizing
 

high technology. The procedures in many countries are exceedingly
 

difficult to follow and add considerable expense to any given
 

operation. This expense is frequently passed on to the
 

ultimate customer, for example, in the higher cost of
 

spare parts. In addition, delays caused by customers
 

complications have had serious results on computer installations
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in many countries. It is not unusual to find a computer out
 

of operation because of the lark of a part delayed in the customs
 

-process. The result is an inoperative expensive piece of equipment,
 

a costly delay in the performance of the functions assigned to
 

the equipment, and management disenchantment with computers.
 

This latter result can be disasterous as it will.discourage
 

further use of the computer where it can make a substantial
 

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 be able to acquire the "magic box" and simply put it to
 

work. Fortunately, we have passed'this period in most countries
 

and there is at least an awareness of the many factors involved.
 

It remains the problem of the government 4a 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
 

will consider the total environment within which the computer
 

must operate as a "system", then each part can be viewed as
 

a component. As in any other system, a missing component
 

can either make the total inoperative, or, at best, very
 

inefficient.
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A .very,important component requiring government
 

attention and action is that of-standards. They are consensus­

derived agreements on how thd design, performance and
 

other characteristics of products, processes, materials,
 

services, procedures, and systems are to be described and, when
 

possible, measured. They are established and managed by a
 

suitable authority. They are a recognizable mechanism for
 

achieving compatability or interchangeability of products,
 

As such, they serve the
processes, services, or systems. 


purpose of making a customer, engaged in developing a system,
 

independent of any single seller. The customer may select
 

between sellers when he knows that their offered product or
 

services meet standards permitting interchangeability between
 

them and his other system components or processes.
 

As described in the Introduction to this report,
 

the transfer of technology, which is of major importance to the
 

use of computer technology in the developing countries, is
 

This initiates with the
essentially a diffusion process. 


assumption that there has been a successful application of
 

computer technology to a particular service or to the
 

The goal of diffusion is
production of a given product. 


to take advantage of this improvement that has occurred as
 

result of computer technology and to spread this improvement
a 


and the application of the technology as Widely as possible
 

within the communities whichi can benefit. The diffusion
 



process is not.,dependent: upon.technology somuch ,as -it. 

is upon the.management of a technologica! application to 
gain maximumx benefit I , is. dependent .upon.obtaining agreement 

among the many organizations.,-towhich thlsy new application
 

isjintended..to expand. Diffusion depends on the formulation
 

of the;<properilegal, -contractual,,ethical, regulatory and
 ,trade
 

,arrangements that :make it possible for computer technology to
 

be:-initiated and extended as,rapidly as possible. Standards
 

arexan. essential partof these arrangements and are critical
 

to.-,the: diffusion.of,computer technology..Although this seems
 

obvious, :%governments,and.other appropriate bodies have been slow
 

to-respond'tothe :,need.
 

The role of the governments of the developing 

countries:in data iprocessing standardization should be directed 

toward the implementation of,those standards which would increase 

theigratpea-nd,, spread,of the,diffusion of successful,computer 

-technology.., These. types of.,standards include those for performance, 

for levels,o.f(.service,, for,documentation,of products and services, 

for,.proedures..to.,be followed, for representation of data,and for 

measurement,..accuracy and'ca1ibration of devices and equipment. 

Timing..is critical as standardization too late usually results 
in the~adoption, of,.defacto standards and too early runs, the
 

risk,.qf stifling the development,of technology. Regardless 

.'ofthe,,-prOblemof timing, however, _one of the,most important. 

steps~for the government of :a developing country to take, . 

relativeto 'computers, is to include in its planning provision 

http:for,.proedures..to
http:diffusion.of


36 

for.a 	ma3 or.standardi zaijon'- ac ivity,,:The general.trend .has
 

tle.t6"ola 41 1""­been-,one. of'to 


One of the 7'is't 'adVanced concepts; in'computer.
 

support is 'that of,computer"n etworking.' This is 'ase. .of
 

independent, compuluer Systems itedrconnected!-by;'telecommunications
 

'lines to permit,interdctive 'resource sharing "between'any,
 

combination of systems and customers. TeleprocessingIns he­

popular term used"to'describe computer networking.->-Telepr°cessing
 

systems can be as' simple"'as""a single computer to:,which'.several
 

remotely located accessterminals 'ae connected via standard
 

lephone"lines, or as complex' as, a,nationwide'network.of
-large
 

scale computer systems interconnected by: highspeed'dedicated'-7
 

communications' lines.
 

This"advance inhe :state'-of-the-rtt holds.;
 

special significance for th'developng bountries" It'
 

prvide a.means of extensive rsource,sharing , -of equality.
 

of access to and an equ alityof quality in publi'c services',.,and
 

"th:basi's forthe.developmeit-"'of"real time control of.
 

geographically dispersed activities.. Not everyone..whol-.inee de,
 

computer" servicescan afford 'a compui, conversely'nO
' and 


everyne who has "a:computer needs'all'.of 'the-servides he has:
 

'those"who; do own,"computers. cannot ,afford
available. Smilarly twre"rd ata",banks they 'woul'& like4 :,O 

to .'develop all.the:fsoftware anad ..... itra"ks	"..
 

offers the opportunity
The networking' e 


:to shar .these,vital resources . '-It also',makes t •poes, ble. for
 

http:needs'all'.of
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pepl1geographicallyd to nwoy equal public
 

PP, 9,J ygedisOrsed e njoy 

seAices,. Health cae,,quality need no longer be "solely
 
dep.ndent upon local .availability of,physicians when opmpute'
 

networkdng is,'available to .make specialized knowledge
 

acces sable to all.
 

This,new technology,, linking computers and
 

communications, can make it possible to bring the,advantages
 

of; computers to the developing countries where otherwise it migh
 

not be possible to overcome the ,problems of.skilled manpower
 

shortages and inadequate resources for hardware acquisition. It
 

.also brings, however, added pressures for governmental planning.
 

..
Communications systems need upgrading in many countries to
 

support error-free data transmission. Rate structures for
 

communications use need to be examined and incentives provided f(
 

resource,_sharing through networking. Special programs for
 

standardization will be required. Teleprocessing is not offered
 

as the panacea for the computer problems of the developing
 

countries., Hiowever, it is important enough to ,warrant knowledge.
 

able. investigation and should not be discounted as "too advanced'
 

without-a determination of the facts. To.the contrary,
 

.sudies, investigations 'and,even limited installations using 

teleprocessing are underway in many ,of the developing
 

countries. What,is .urgentlyneeded is full,government
 

iny, .vpement,: .planning, and action.,.
 



Thee decision' to' mke use of' computer.technology 

as. a tool 'to: advanceedonbmi development requ res a substantial 

cbmmt eint by.the naional overnment'r\ Th'e "essential :p ' 'annin'y 

as described, necessitates 'the asembling'of A staff'ofdeiuate 

size and capabilities to meet the challenges 'and provide h, 

managerial and technical guidance. The structure established 

fr'the staff' 'andits& placement 'in the governmental 6rganization 

are of great significance. This staf'will"require access to 

the sub-ministerial' and ministerial levels of government, 

bu 'eeds to be guaranteed an independence of activity as free 

of political'pressures as possible. If it is to accomplish its 

mission, it must be able to maintain technical objectivity'and 

credibility and to repbrt to a level of government where there 

eists adequate authority to'cause compliance-with resulting 

directives and' decisions. From the time of the installation of 

the first computer,it 'isnot too early" "to begin the development 

of such a computer planning-staff.
 

As a generalobsevaton, those count ies Ttha± have
 

created such planning staffs have committed similar mistakes
 

It, is not placed high'enoughlin the government organization;
 

s
it' is understaffed; "and it the necessar ompetencies.'
slk mix of 

Considering thesehandicaps'it is remarkablethat th'ey hav"' 

been able' to make wt impat' they have on the government."J, 

planning and priorities. The'se problems'.b ;ando hirs solu ions" 

are the same as, those confronting the government computer 



operational centers and are, discussed ..
in more detail, later
 

The need for a highly competent staff with capabilities in
 

management,,' computer sc.ience and government planning canno
 

be"overstated. The development" of such a staff is probab5
 

the most critical national investment in the attempt to
 

effectively use. computers
 

2. .The (G6vernmentas a Computer User
 

'The governments of most countries of the world are
 

now usIng computers in their operations. As might be
 

'
epected, the 'number of computers:'and applications vary
 

wiied.- ',.It has been a 1.€ommon pattern, :however; that the
 

g6r~ime'nts have bedn :early, if not :the first users in
 

thir dountries. Thisis not "surprising When the" characteristics
 

of-'these early applicatoris.are 'examined. They ea~c include
 

1arge.'volumes .of data, r pdeated use of!.thesame"data, and'
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repetitivie and involved-computations, These characteristics
 

are Itypicl of applications easily sui±ed the advantages of
 

a computer. .For example, the processing of the populatioh'
 

census was one of the first-'major uses made of a computer in
 

the United States, as it has been.in many other countries.
 

The government applications of computers in the developing
 

countries can be placed in.one of three broad categories:
 

management, functional, or scientific and technical. The
 

management category includes personnel, finance and supply
 

systems. Within the functional category are the applications
 

of the mission-oriented ministries including health, education,
 

transportation, utilities, agriculture, and trade. The
 

computer support to development planning is also included,in
 

this category. The scientific and technical .applications include
 

the useof the computer for engineering design, research and
 

analysis in such areas as hydrology, meterology, and highway
 

construction. There.is no way eneralize on-the.'
gto 


various,uses,.in the developingcpuntries without referring to
 

their extent of computerization.. A.classification scheme_
 

for just.such a purpose was included in the 1971 United. Nations
 

report,The Application,of,Compute.,Technology for Development.
 

The four levels in this classification have been designated as
 

initial, basic, operational,. and advanced. The scheme is used
 

in Section IV. E. of,this.report where foreign assistance for,
 

education and training "is.discussed aPdeach level is briefly.
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defined. The initial Jlevelis: characte..iedb.y "no operational 
omputersin hedcountywhlethe advanced leveli,connotes. 

extensive.tuse of,computers and a full range: of.related ­

pofessiona.-activities.'
 

~ ,At~h bsc leyel.,. the, computers both.,in, and: 

out of government,are usedalmost exclusively, for what might 

beotermed business-oriented applications. Examples are 

personnel racords, payrolls, financial accounting, inventory 

control,. and billing., Included are usually large statistical 

systems for the-government such as census, customs, trade, and
 

itaxation., As more, computers become available and a country's
 

classification changes to "operational", there is increased use
 

ofthecomputer.in•-scientific and engineering functions and
 

mome sophisticated applications in management sciences and
 

6Operations research. Even at this point, however, there is
 

very "little use made of the computer as direct support to
 

1economic and social development planning. The major obstacle
 

tomore effective,useand to the upgrading of the application
 

is:.thelack.of. adequately trained systems analysts and
 

designers. SiepsjLto-provide this training, coupled with
 

!orientation-programs for functional managers to make them aware
 

of thepotentials offered by the computer, can provide the best
 

meansL for.,extending,,the.,useful application of the computer.
 

http:is:.thelack.of
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,The,v, definitionlof the' 'dvanced"' leve of.
 

cofpdter Aciivity..rsquires Its 'e in,all -areas of.ovzrnent
 

operat'ions. 'Applications wil. be foundin'all hree' categories
 
of management, functional operations,-'.and' scientific.and
 

technical'work...... Veryew of'the developing,-counries, however,
 

Wil.be found.at this,level' of,-computeriuse.
 

The ',creation of'the-four "1,eve-s' of-ciassiricarion
 

'dependinguponh'the ,extent.of computer use, as'suggested inthe
 

rreport.'of the Unite] Nations is,: en-tirely arbrItrary. -'There 

re'are,
of course;' no.firm:lines dividing-onelevel from the next.
 

'The real situatioh is'that,of a broad spectrum reaching from
 

'those countries without,'a single computer to those: with
 

advanced use ofthe'-latest techniques. The great majority of
 

thedeveloping countries ,find themselves somewhere from the
 

'
basic'level: (wi-th 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
 

'stated,: and the.-lower the*level 'acountry is on the classification
 

spectrum-, the;higher will.usual-ly,be the percentage of the
 

total: computers': thati:are' within the-,governments.
 

The,.dveiB-oil'pment and: growth'in computer use in the, govern­

ment" brings with itthe,probl'ems, of management and organization.
 

Th'is could be said_Iabout-'any new'endeavor-but these 'issues,
 

are of unusual significance in the case of computer activity.
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Computer technology is a tool to be used in the 

accomplishment-ofwthe miss"ion and functions' of the various­

goverinment-of ficesv. it 's not &,separate function. unto !itSelf 

but must always be regarded as a servant of those engaged-in
 

'the di'scharge of he functional,activities. The government
 

managers would do well to insure that the mechanisms for
 

:thewuse-of this tool do'not dominate the purposes or functions
 

toi~whic> they 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 and organizations of the very functional
 

activities it is supporting. The computer offers a here-to-fore
 

unheard ofl capability to process and handle information--the
 

principal commodity of management. In the past few years,
 

much has been said and written concerning the significance
 

of-information in the control and direction of any activity and,
 

more specifically, of government. It has been realized that
 

"helwho 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.
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Lhus,i the issue ofithe,orgaiization and bontroi ofcompUter ,
 

.ci1ities' in the government-is-a delicate one and; canihave
 

ar-reaching-impact.
 

The isue of organization for, computer activity,,in,.the
 

governments. of -the;developing-countries'has focused .frequently
 

n the,degree of,:centralization:,of ,,dataprocessing .equipment
 

to..:the;.exclusion 'of the equally important,problems!of ,'computer
 

>
anagement. As ;a .country is -introducing: computers in the.-,, 


government, is it,best to establish-a central computer.,facility
 

br, to,permit,each ministry to acquireits own hardware -for its
 

particular needs?. The resolutiont:of.the degree -of centralization
 

to be',.established is a .idifficultproblem for any manager,
 

but...particularly so for: those .unfamiliar with the advantages
 

and; difficulties encountered:in.the,.use of computers.
 

obe,made -in support,of
There-are valid-carguments to 


both,centralization.,and ,decentrali.zation. Centralization :offers
 

certain economies ,due to scale. Itis possible to have .,lower
 

overallcomputer'co.sts when .the.work isi done on a.large'.
 

computer rather than-a,series,of.small ones. More-_efficient use can
 

probably be made,,of.:the technical personnel and,.staff in,,a.,large,
 

central installation., Central-ization offers.opportunities for
 

specialization.andt the ,technical quality of the-comput'e:.
 

operations can often.benefit.,: :The larger.,computers -:are:more
 

versatile and are able to perform complex processing operations
 

more efficiently. The .centralization tends to encourag:more
 



ffectiye ntegrati~n .of~activitiesando,the availability'
 

is .improved And, finally, the need for
 

Ithe many government.,users<,o.:be bothered with the details of
 

'frelevantdata 


?perating-a,,compuiter center,is reduced through 
concentrating
 

the, responsibilities,in a.. central:,staff.
 

Proponents of decentralization also have significant
 

It .isan axiom of good management
points that can be.made. 


thata manager is,provided control over those resources
 

required to meet his responsibilities. Computer services can
 

be -considered one.of these resources and, therefore, 
should
 

not be removed to some central authority over whom the 
manager
 

The essential cooperation
would presumably have no control. 


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
 

In some

development,and implementation of needed services. 


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 effective 
use of
 

a large 	computer.
 

There is no single answer to the issue 
of centralization
 

...


vs.,decentralization of government computer services 
that can
 

Each must evaluate the
be.developed for all countries. 


-fat.orsas.theyi.relate to the peculiar circumstance 
in its
 

The .rapidly changing technology available
ownenvironment. 


,must be.one of ,,these factors for con ideration. 
The emergence
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more'-efficientlyuse centalcom uers through e%'mbte
 

terminals and communicati6ns. This techno1ogy will altr't ie
 

.of teleprocessing, or networking, is*aking 'Itpossible1o


' 


a
previous arguments forand against centralization and can e
 

.expected to change organizational decisions' It-offers'the
 

capability to use a"central- omputer without the usual dependence

' 
on the central-staff.Teleprocessing, however, requireS auitable
 

communication facilities, as previously discussed, which'do not
 

exist in many of the developing countries.
 

As a general conclusion, it is recommended that.the
 

early installatins of conmpute's in government be on the basis
 

of'central service to meet the first priority requirements.
 

The expansion of thiscapability should be'fully supported by
 

appropriate feasibility studies and the alternatives of
 

centralization vs decentralization evaluated by a high
 

leve4l and impartial government authority with the help of
 

appr priate'and objective technical assistance.
 

The need for central management of computer planning
 

and the establishment of regulations and technical guidance
 

for the government activities has been all too often lost
 

n the 'issue of the degree of centralization of'computer
 

operational facilities." The importance 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 computer
 

staff include:1)5 scientific and technical advice and uidance
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to government offices;on: such subjects'as";equipment 

capabilities system develbpment' advances in-the state­

of-the-art, and applica±ions design; 2) establishment of 

system procurement: policies and procedures, including feasi­

bility study'criteria and review, and hardware and softare 

selection;*3).development of personnel policies, including 

salary structures, career development plans, and education
 

and training; 4) and:the development of a program of'
 

standardization as described under the section on national
 

planning.
 

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 natibnal 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
 

-2) the organizational placement of this staff.
 

The government personnel programs for computer
 

specialists in the majority of the developing countries are
 

seriouslyinadequate. It is not uncommon to find that the
 

pay for.ta computer specialist in the government service
 

is from one-fifth to one-third that for a similar position in
 

thel.private sector in a given country. Thisresults in the use
 



of,governmenV services, as, a.:training ground,,.and-the;best 

performers are subsequently :hiredaway by industr a an
 

commercial enterprises. This practice .has,,.caused the .government
 

personnel turnover to be unacceptably.high and has leftxits
 

inStallations and staffs with too few competent -peopled.-..
 

Since computer ,-technology is so-new inthe developing.
 

cou ntries, computer.science..has notbeen recognized -by'the
.
 

goverr'ment ,personnel"systems as,,a separate and distinct.
 

profession. There.is no provision,for.-,theiriidentification
 

and inclusion in civil service classification schemes"(and,!.no
 

•established criteriafor positions. This'hasmade ,'it impossible
 
to ,have.adequate career development plans forTthoseengaged in
 

thek.various tasks related to the computer..,..
 

-,,,,,,These inadequacies have had serious effects on.the
 

attermpts ,-to develop better government computeroperational
 

centers and ADP management.staffs.. It-has-been.a factor. in.the
 

dissatisfaction of th'e government,computerusers of a central
 

computer service and has contributed to the proliferation of
 
computers in ,the government' as the-various.users seek to
 

supplant.the.unacceptableseice,,with their..own operations.
 

It has also been a.factor in the difficulties many.rof the
 

countries have experienzed,in: developing- needed national
 

policies and management direc.tion.,;,.It,'.is not unusua1 to find
 

such activity.being done byl a staff with. general. managemen
 

experience-but-with ittle forno,'ADP ;tan'ngo-and background.
 

http:direc.tion.,;,.It,'.is
http:and,!.no
http:There.is


'ine"peop±e" 'resources are extreme.Ly. cri-ica±
 

in the successful'se of c6mputers. The"pianning''for the'sef
 

resources' deserve' the same systematic approach: recommiended for
 

hardware and -software-selecltion. "First, what are the needs
 

.the government'of service'for computer specialists
 

can be answered 'on several levels. Goals should be clearly
 

stated& ;fr
6the computer activities,' including 'the operational
 

'sevie,centers" and' the management staffs. 'Then for each
 

position there should be specific :criteria'established, i.e.,
 

tlii responsib'ii'iestdefined and the knowledge and experience
 

specified. These po'sitions should be reviewed and appropriate
 

c assification structures developed to accommodate them. A
 

realis"tic pay 'schedule 'must be established with full recognition
 
o
g'ven't pay for' 6mparable jobs in the private bector 'and
 

for j6bs of similar 'responsibilities in the government 'service.
 

The'egovernmnents 'can expect to have to pay higher salaries to
 

...
ihe 'computer's'peciailst than to other government employees
 

h6lding po.4ii'ons of similar responsibilities because of the
 

newness of i technology and the shobrage of trained people.
 

"The :other'factors of importance to any good personhel 

program require special attention in the computer field because 

of the severe competition for capable people. These include the 

Sdevelopment of Sdurces of new emplbyees, effective selection 

procedures,' &racining programs after employment, and a dynaic 

career development program including opportunities for 

interaction with others in the same profession, job rotation, 

http:extreme.Ly


per'sonnel evaluation, promotion opportunities and.professional
 

recognition. -It,cannot,be repeated too oftenthat ;people are
 

the -most important rpesource; in the equation that leads to more
 

effective use-of computer technology and the, available facts
 

indicate h g of the developing-countries have,.
 

generally not been successful in hiring or retaining adequate
 

numbers of competent computer professionals.
 
The.subject of the governmental role in the,use .of.,
 

computers should not be left'without reference to.study and/or
 

control commissions established by many countries., Such­

groups ,,or committees, have.been frequently created as the
 

government officials have wisely perceived the need for .some
 

central mechanism for the coordination of.the interests and
 

activities of all ,ministries in the ADP field. In the early
 

stages,,of .computer development, these committees a3e,frequently
 

,expected to serve in a capacity exceeding their capabilities,
 

such ,as decisions.in hardware selection. The members, quickly
 

discover the need for technical competence and, thus, invariably
 

recommend that a,separate; full-time staff be created. ,The
 

usefulness also breaks, down if they .are expected to provide
 

the.active management for ,the government ADP activities.
 

,This becomes management by committee and is very seldom.
 

successful.. The responsibilities for the government ADF
 

management staff.,and ope ational .services must be placed with
 

selected,individuals (or.,si.nle individual if .,these two
 



activities, are combined) and-the necessary authority
 

must accompany the responsibility. In addition, these
 

individuals must report to an official sufficiently high
 

in the government structure that 'there is adequate authority
 

available to be exercised or delegated.
 

This is not to say the interministerial committees
 

do not have a place. On the contrary, they can provide a 

most important.service. Their principal role should be 

'Na-s advisry 15d' to the senior official to whom the 

ADP staff leader and operational managers report and to 

these individuals themselves. These committees can help 

guide the formulation of the ADP policies, facilitate the 

communications and understanding between the users and the 

technicians, provide guidance in the development of integrated 

systems supporting the needs of more than one group, and 

serve as an evaluative body insuring the responsiveness 

of the services and policies to the needs of the operating
 

arms of the government.
 



Education and Training.
 

Entroductior
 

'Education and training for the application of
 

computers to accelerate the process of economic and social
 

development must receive first priority." This statement
 

emphasizing the importance of education and training is the
 

first conclusion presented in the United Nations' study
 

entitled The Application of Computer Technology for Development.
 

The theme is continued in the draft of the UN's second report
 

on computers where education and training are presented as
 

the most fundamental prerequisites for the successful
 

application of computer technology for development. The
 

importance of education in this context is supported by
 

virtually all those engaged in any way with the use of computers
 

in the developing countries. The United Nations agencies have
 

each expressed their belief in its significance as have the
 

international professional organizations and the individual
 

developed and developing countries themselves. The survey work
 

conducted by NBS in the nine selected countries produced
 

overwhelming evidence that inadequate education and training
 

lidve ben the principal deterrents to more effective use. of 

.1 IM Regardless of the present extent of computerit echnology. 

use or level of economic development and, although the' type
 

of,educational requirements may.vary, there can be no question
 

.that it is the malor need to 4bel fulfilled to Dermit more
 



effect'ive use of the computer. The intrastructure
 

necessary .f'r this effective se has been frequently
 

neglected and the cornerstone of'tis infrastructure is
 

education and training for managerial 'aind technical personnel
 

at al1' levels. 'The introduction of education or orientation
 

concerning this technology forlthe general public is also
 

important but the need and approach,must be carefully evaluated
 

for each country.
 

B'. Background
 

The intr6duction of computer technology in many less
 

developed countries was frequently within a university, or in
 

the'stat"istical offices of the national government, or in the
 

business offices of a major industrial or commercial firm
 

usually with internal6nal affiliations. The equipment
 

manufacturer has usually played a major role in these early
 

iistallations and application. It has been a frequent pattern
 

that the manufacturer will not only install the eqipment but
 

provide the first application programs and supervise the early
 

months of operation. In the course of this work, the manu­

facture-' has often been the only source available for any
 

level of education and training.
 
'he
manufacturer-provided training has had an
 

emphasis on input preparation, elementary programming and
 

ci.cine operat ion. There had to be priority given to those
 

functions and tasks essential to the use of the computer for
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specific applcations. The immediate obective was to
 

' 1
d 't Fi ob

d ft iFt'oi&,'ap 

implement the selected applications and to provide for continuing
 

It.is not surprising that'
computer support in these areas. 


this training has been strongly roriented toward the hardware
 

being used in the specific installation and emphasized techniques
 

and procedures rather than broader principles and concepts..
 

The end result has been a cadre of .training technicians or
 

programmers capable of performing within a narrow range of
 

activities directly associated with specific applications and
 

with a given set of hardware. This is not to criticize this
 

.approach. It is simply a.recounting of the facts as they have
 

occurred.
 

There have also beensignificant efforts made by,
 

selected universities of the developing countries to establish
 

the: fundamental educational programs needed in computer sciences
 

and related disciplines. It is not possible to generalize on
 

this effort or its, success as there is such a wide range among the
 

countries of levels of economic development, of computer use,
 

and of educational programs. In many cases, however, the
 

universities have become involved with computers at an early
 

stage in their introduction in a country and have established at
 

least a basic level of training for their use.
 

The degree of sophistication and extent of availability
 

of the university programs for computer science education is
 ."., " F , F , - i4"
 

one measure suggested, by the UN report on the application of
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computers for development to be used in classifying the
 

countries according to their use of computer technology.
 

C. 	Edcational Planning
 

The importance of education and training has been
 

supported and underscored by all associated with computer
 

use in developing countries. The critical issue is how to
 

attack this problem--how to respond to what is an agreed
 

truism. The objective can be simply stated. The task facing
 

each developing country is the determination of the "right
 

kind" of education for the "right numbers" of people. An
 

educational plan is highly desirable if the proper balance
 

is to be achieved of educational and training programs which
 

will, in turn, provide the needed numbers of qualified
 

personnel in all phases of computer activities.
 

The literature abounds with studies, reports, case
 

reviews, and records of conferences dealing with the subjects
 

of computers, education and development, or some interaction*
 

of the three. But, as so accurately pointed out by Gotlieb
 

in his paper presented at the Rio Symposium on Computer
 

Education for Developing Countries held in 1972, the hard
 

data on the specific theme of that conference is scarce.
 

What seems to be so often lacking, is a systematic approach
 

to the solution of the educational need, ignoring preconceived
 

ideas and unsupported opinions. The problem must be taken
 

beyond the point of platitudes to hard facts and emotions must
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be replaced by logical and Supportable rationale. The
 

national rerources in question and,the potential .mpact on
 

the economic development demand the investment to support the use
 

of the best system engineering techniques in this educational
 

,planning,. As was pointed.out by.Dr. Marvin Johnson at the
 

Cairo conference, the cliche "plan your work and then work
 

your plan" has provided management with an effective approach
 

for the guidance of industrial and business activity for many
 

years. It is equally applicable to this issue.
 

A suggested approach to the educational planning
 

would be to follow the logicai steps frequently recommended
 

for a feasibility study for an entire'system, for, in fact, the
 

educational process can be thought of conceptually as a system.
 

A brief review of the steps for a typical plan follows.
 

1. Goals
 

The broad goals or objectives, of the educational
 

"system" should be stated in clear and concise language. For
 

example, it should include reference to the development of
 

skills required for the expected or desired growth of computers
 

over a specified period of time, and the achievement of'
 

.effective use of these computers for economic and social'
 

development. It could also-address the necessary development
 

of public attitudes and managerial understanding of this
 

technology. Whatever the appropriate goals for a specific
 

country,. they form the'broad framework within which'all
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following steps can be j udged Al phases of the'plan 

must-be able to stand the test..of evaluation against these 

goals.­

2. Levels of Education and Training
 

This phase of the plan is concerned with the
 

identification of the various levels of education and the
 

categories within these levels. It is intended to answer the
 

question-"what education or training is needed." For example,
 

it is possible to single out three broad levels of education,
 

i.e., general public 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 "training" implies the wide
 

range of levels involved. This range can be bounded by the
 

sophisticated, advanced graduate school education in computer
 

sciences on the upper end and vocational training for computer
 

operators and those engaged in data preparation on the lower
 

end of the spectrum. The importance and purpose of the
 

education in each level should be stated with some explanation
 

of thA desiredgrelationship among them. This discussion
 

should still.be in non-technical terms and without concern fqr how
 

,such education would be accomplished.
 

,.3. Educational Needs
 

The ,use of the-.term "need" implies a~quantification
 

and anestablishmentof priorities. What is the'magnitude of
 

,the educati6nal queirement'for thei'Ithree 'brad1e6is -and
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categories as established? For example, how many managers
 

-should reneive some indoctrination over :what period of
 

time? What skills are required within the technical area
 

in what numbers and over what period of time? Which are the
 

most important to immediate results; which are essential to
 

long range development; and which can be postponed with the 

least detrimental effect? 'The development of these require­

ments is probably'the most critical step and yet'the most 

simultahbous ',
difficult. Resources will'probably preclude the 

response to all' needs and the careful design !of priorities ,will. 

provide the balanced:program so'essential,.to most ,,effectiveluse 

of the.technology. There,are numerous-examples,of poor 

balance in the education and.development oflskills. Some... 

counties,have rapidly responded.,to ,the growth of computers 

,witha crash program.for the training of programmers. The 

result, in some cases, has been an excess of programmers with 

inadequate provision for capabilities in systems analysis. 

The inbalance in skills has resulted in ineffective use of 

the hardware and poor utilization of scarce resources. 

The review of the use of computer technology 'in 

the nine countries selected for this specific project'by AID has 

led to some specific conclusions concerning the 'need for comput"er 

education and training.'"Althodigh each c6untry muSt %de'velop"its 

ownl/6t of 're'quireme'm 'and ptiities the following were foufnd to 

be generally valid. 

a. Orientation in '!computer.technology
 

I.,s,,urgenEly required for.: senior, managers, in :both, ,government 

ard,,commep~ciai!! organizations. -There .s a general,lack,f,, 

'apprecia~ton ;of -the., potentials .of the, computer on .the ,pa. 

offsenior functional managers such as subcabinet officers and
 

divisional heads, IEqually as important, and also found lacking,
 

http:so'essential,.to


is an understanding of',the fiao 'roblems4ar:d tf
 

associated with the use ,of the .compxuteras a .todl in a 

given .functional activity. ,:It js irative the
.,that 


decisions concerning the.use of computers should not.be
 

made through default by the technicians. They.,.are in no
 

position, because of the,lack of knowledge of the broader,
 

issues and because,of conflicting motivations, to make these
 

,decisions. Their input, however, must.,be .communicated to.
 

the manager so that the technical issues can be included-in
 

the-decision-making process. If the manager has no backgrpund
 

knowledge there will be no.effective communication and no
 

basis for the evaluation necessary to lead to the decision.
 

,Theneedfor this education of the managers as a high
 

.piority has been expressed by representatives of government,
 

commerce, education and the computer industry in the developing
 

.countries. This expression came from all leyels, .i.e.,,.
 

cabinet.ministers, corporation vice presidents, .professos,
 

and,coppter. technicians.
 

b. Computer systems analysts and designers
 

are in critically short ,supply. It has been common practice
 

for the early..applications for computers to be transferred
 

from previous.,systems in which varying degrees of machine
 

support may have been used,. This transfer.process has been 

with little orno ffundamental. change, :in the,system, involving 

simply',doingon 1a ,computer exact.vwhat-was.preyiously done 
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on ,,anothez.machine ,. Z inow-us l done, fas1er thaii
 

before Wi-bUt-tmdy b6- oAl "Ors*~
rh'dm'rece 


hIav ben trained't~help rar fid t6 in6di
. . i tis ' 


and_ imfpr6ve the 'p.erformanch~e of the'se' applications.' The'
 

use o f the coptrin many,-insta ati2os has .not "gone'
 

beyond this transfer pr cess The majorobstac e is the
 
of qualified systems' analysts -and designers to perform
 

feasibility -studies for the determination Of selected functions
 

appropriate for computer support, to design the computer
 

",prOcesses'for these selected 'applications, aid to guide the
 

implementation of the'computer program development to the
 

point of accepted operations, Again, this lack has been
 
identifiedasa principal deterrent to effective utilization
 

of'the 'computerby'those involved in the developing countries.
 
c :~~~h- absene of adequately trained and
 

experienced"computePrinstallation managers is a third major
 

problem'.!' This'i an-ar-ea of a real dilemma for the developing
 

countries. Mr. Dessau of UNDP best expressedthis pr'blem
 

in',his presenttion at the Rio conference as follows:
 

"It is generally realized that'computer
 

specialists'only become real professionals
 

through an extensive learning process.
 

Educat onal background such as engineering,
 

mathematics, statistics', economics or
 

'computerscience, . ,'is;'regarded 'essentfal
 



rfm-f ling, bs '-as compdtei pl % .f6r~i n jbb '"o~ue Spec6ihl'sts.
 

'or 
 computeir, center,
 

'environment for a longer period of-time'
 
willprduce a trulyA useful"and"knowledgeail
 

person who ;can, as an example, manage
 

computers.1, "
 

The computer manager is critical in any'
 

installation -but his importance is even magnified'in-the
 

deveiloping'cduntries. His responsibilities and role'
 

"serve as prime examples of.the inabilityof pure education
 

to,-,provide adequate preparation for the'demands for actual
 

performance. Particularly in a-developing country, the
 

computermanager will be expected to be able to perform all,
 

6ormo'st, of the technical tasks under his direction, to be
 

'abed'to provide effective 'trainingand direction to his
 

employees, to be able to communicate with his bosses, and
 

to deal with 'awide variety of external forces such as the
 

-hardware*manufacturer's representative. He must be an expert
 

in personnel management, in financial and budget matters, in
 

-hardware and Software, and in public relations. He needs'
 

formal computer and management training and lengthy on-the-job
 

training.' And thedeveloping countries need such capabilities
 

now. Such is8th6'dilemma, The'only solution appears to'be
 

dIrec tassstnce from e:Rperierced insta ia ion 'managers.
 

Scirumstances this help mav be
 



available rom, witahin 1givencountry. :from other countries 

in a particular .,yegion,,or fromi so--ailed develop d 

countries. Tobe,effective, this ,assistance must be direct 

personal guidance with a guarantee that the consultant will 
not takeover rh operPainsdirectly but teach the incumbent 

the techniques of installation ,management.
 

It is not enough that we talk,about ,education and
 

:as the first ppiority of more effective use
training.,ingeneal!. 


We.know -much-more
of computers in the developing countries. 


about the problems and the areas requiring concentration.- It
 

i ,-,necessary to emphasize..that each country-has its unique needs
 

but,.the previously identified educational requirements can
 

be substantiated as valid generalizations.
 

4., Educational and Training Specifications
 

.:This phase ofthe plan includes the development 

of the .specific .educational and training programs to meet the
 

needs identified.. It. should outline the steps to be taken to
 

provide the education.needed, including such details .as
 

ruirements for teachers,.fixedfacilities, course content,
 

.travel,, external expept assistance, and a schedule for,.
 

implementation,. It should include adequate detail to permit
 

.esVinates of .resources for each segment of,the plan.
 

..-H i.s all. to9 "reqient that educational or 

0".14 ~Ij I i5f 1.j lQ16 'i d I 41 J1C I c~1.t jCi 6 t E, . Of 

tthe.I.cuizii.ig process. .For example, a need may be perceived for 

advanced computer science education at the graduate school. 
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level. A plan will be developed for such a program and steps
 

taken as a result of such isolated planning runs the danger 

of supporting a specific area without regard to its priority 

within the totaleducational requirements. It also does not 

provide for the determination of the appropriate balance of 

skills relative to the expected national demands. Such a program 

is usually valid and needed in its own right but this is no
 

guarantee that it is the wisest step to be taken by a country
 

where resources are in particularly critical supply.
 

5. Evaluation
 

This is a phase frequently overlooked in the
 

planning for any system or activity. The total planning
 

process is an iterative one requiring feedback from results
 

for modifications as appropriate. The implication of a continuing
 

process is all-important. There are at least three areas of
 

the educational planning that should be under constant review,
 

i.e., the technical acceptability, the economic feasibility, and
 

the acceptability to the ultimate "user" or manager. The
 

technical acceptability deals with course content, adequacy
 

of facilities, the imbalance of resources such as teachers vs.
 

pupils, and whether or not the schedule as established is proving
 

workable. The economic feasibility is a review of the level of
 

resources being expended compared with the results of the program
 

and with the expected availabiiity of the resources. This
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would include a determinationif the resource,estimates..
 

were-reasonably close to actual ..
requirements and the
 

modifications of the plan as necessary because of economic
 

considerations. The acceptability to the manager requires
 

an evaluation by him of the results of the educational plan,
 

the.adequacy of skills available in numbersand quality,
 

and a 'restatement of his needs which, in effect, starts the,
 

recycle Of the planning process.
 

D. Technical Information
 

The importance of effective communication of techdiical
 

information related to computers and their use cannot be
 

overstated. This information is needed in a variety of forms
 

by .managers, systems analysts and designers, hardware engineers,
 

programmers, researchers, and installation operators. As in
 

other technologies, this free exchange of information is the
 

life blood of the computer industry in the developed countries.
 

One researcher builds upon the work-of others; applications
 

designers take the results of the researchers and put them
 

into practice; ideas for more effective operatiuns management
 

are developed from the successes and failures of others;. and
 

programming techniques are improved upon and-applied through
 

the exchange of information among the programmers.
 

The opportunities for such communication are many
 

and varied in the developed countries. Direct, personal contact
 

with individuals having special.skills and knowledge is
 

usually as close.as the nearest-telephone. Conferences and
 

http:close.as
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.symposia'abound in the many speciality areas of.computer
 

sciences and anagement. studies and 'thetechnical'
 
pre.'s have 'grown a' .' very ra' pe t p ia
6'ppace and the''r'ipal 


problem is the organization and handling of "this literature
 

Qrqick anid specific retrieval. The issue is one of
 

selectivity from a g4reat volume of informatin.
 

'The Idess 'developed countries face quite a different
 

problem. The computer specialist or manager attempting to
 

develop and implement computer applications or to 'dorelated
 

research in these countries is usually very isolated from
 

others engaged in.similar efforts. The degree of this
 

isolation depends, of course, on the stage of computer use and
 

activity 'in the particular country but in most cases there are
 

a very limited number of people to whom one can turn for
 

consultation. This lack is,particularly critical in the computer
 

field as'great dependence is placed on the direct exchange
 

of ideia and on learning through on-the-job training.
 

'Thfsisolation'plaices a premium on the availability 

of current technical literature. The range of technical 

litera-fure on computers includes text books, periodicdls, 

reseiarch journals, technical studies and reports, notices of 

meetings and their reports,.and advertisements of new.products. 

I' d'Pite 'ofthe recognition of the importance of this li terature 

and"'it's emphsis'in rep-rtsand conferences, the lackorf 



tchnicalinformation i a oevere problem in most of:the:,
 
e.nc m t on , . .. . ......... ......... .o 4,4,
l4no 


s. a~, seer in 

developing countries. The representatives interviewed in
 

the nine countries visited as a prelude i to this report 
identified this paucity.f ava.l.le " " . asof available technical' fra~na 

a'deterrent to more effective Computer utilization. In ­

addition to the availability issue there is the problem of
 

the language in which the literature is written. The vast
 

' ; L 
4" 4 4majority of information in the '. computing fieldis4 ' 

in English'. 
and 

•4%
4, , 4 ; - .-. 4] _. 4 ., 

it has become almost the universal language of this fie .d. 

It is necessary, therefore, to provide for either translation of 

this'literature; for the development of a working knowledge of
 
Englibh by those involved or some combination of these
 

alternatives.
 
The issue of adequate technical literature cannot
 

continue to be overlooked. Managers must be encouraged to
 

provide the resources for the acquisition of this material
 

as ,an,integral part of the budgeting process for a computer
 

ativity. Educational planning should include the necessary
 

action for effective dissemination of the technical literature
 

once it has been acquired. Project planning for the introduction
 

of new-or additional computer capability should include
 

resources to provide the needed technical information support.
 

An ;approach to ,such planning might,be the inclusion of an,
 

arbritrary percentage of the total project cost for this
 

information support. Such analocation can be Ilooked upon
 

http:ava.l.le


, , 
-,-:, .E.. . Foreign.. As s stance ,V .:. .,, . , -: 

..,,,,-~ ., - Not,i only :are,,education' ands. training the., mo st..critical 
needsiAfo. then . cori t fsh e. present oneof 

thedmost-susceptible areas for improvement through foreign>' 

technical :assistance programs.:? Ther.e is ?muchi: evidence:' fori this 
statemennt ntergovernmental, international bodies, nternational 

professional organizations, individual' developed countries,
 

private foundations, individual educational institutions!,.and
 

commercial: enterprises :have each~participatedin programs~tO assist 
developing countriesiin: computer education and training.: These 

efforts continue. today. .,.There ae' outstandngy ' examples of.,:" 

successful results that;have been treors.recoun.tedn, and 

ar' of. soriesstudies.' Te, .. Ocourse, also ar-limied,enuimbere'of 

of failures.,-> Unfor~tunately! these:< failures; are-.seldom documenlted 

in -<anyc de'ail:!and~i the ,.oppotunity : for.- other'.s t..o, Jean~,-from :these 

nistakes .is: diminished. 
/ar . outs.tanding, e . 

-, ... . major,criticism:,.that might: be'.madeofi many iof. the 
past and presentprogramsfor educational,assistance isp thei 

absence.ofan educationals.pland forthe :country involved., 
" Is prev.iouslydaiscusse ,. without-eSuch a plans there. can be,_ no 

assurancethatv' h inundertakenaddssinst.thepaograms beingd- pae 


thoepriority..problems. An invst n in'the planning. Tpocess
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as described-wil'l,be,'more than:-repaidby'.increasing:the

effectiveness~~ine mahe a.....
" e,. va . . e... 

•effectiv6nessof the,'total're.sou'ces made "available throulgh
 

all sources for education. Many oft
-he,.developing:countries
 

have'recognized this need,and,are.;; in-various stages of evaluating
 
and planning their e,1iucat 9nal -requirements. This should&.be
 

the first area of exploration for possible foreign technical"
 

:
.assistance. -Requests' foi' specific help in educational matters
 s h o u l d ;; 'l such - .in . 

should be evaluated inireference,tosuch planning. 

Since-this report is, intended: to,:serve as al general 

guide:-for those directing-the: use',of,*. computer technology.<in. 

the-developing countries and,for those providing:,foreign.: 

assistance,to this proces's, there,will be no attempt to develop 

specifics,,:o0lutioihs.;to,,,.the educational problem.. It: is believed, 

however.,,,"ito.:!bes.of some-value,to review the-mechanisms available 

'for this,,assistance:and to ,make some evaluative: observations
 

concerning'i.theirusefulness-. This.'canl best.!
be done by
 

consi'derng- the issues 'as'related'to the::developing: countries.
 

within the classification scheme established'in: the 1971
 

Uniited Nations report,. The Application of Computer!Technology
 

for'Development-,;.*-,This.is-considered necessary as the use
 

of the.mechanisms:for educational-assistance will vary so
 

widely.l depending.,
upon :the extent of economic and computer
 

development of a,partcular.country,
 

-The first level in"the UN classification hasi been 

de'sign'ated as "initial" and is characterized by no operational 

http:should&.be


computers in the country, only a few nationals have had any
 

contact with computers, and the only sources of information
 

are the computer salesmen. These conditions mean that such
 

a country will be concerned with the preparation necessary.
 

preceeding the first hardware installation. What are the
 

most desirable steps to be taken to provide the education
 

and training to permit effective use of this first installation?
 

What continued expansion can be expected and how will this
 

effect the early educational programs?
 

It is obvious that extensive external assistance
 

will be required. There is no absolute pattern that should be
 

followed but some general observations can be made. The
 

senior managers, those who will make the decisions concerning
 

a commitment to computer use, should receive an early
 

indoctrination. Ideally, such executive-type training should
 

be obtained without 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 accomplish the feasibility studies for
 

first applications and to conduct planning for the hardware
 

acquisition and all required supporting subsystems. These
 

actions will have to be accomplished by experts brought into
 

the country for this express purpose.
 

The managers should insist that once they have made 

I:Iic dcis1ionto proceed, resulting from their evaluation of the 



feasibility'study, the next phase of planning include the
 

prov,"ionor the education and training. Consideration
 

shouid be given to advanced computer science education for
 

severalindividuals and acceptance that this will require two
 

to'three years of study at some foreign center of excellence.
 

Tralnn
i g for'those engaged in the actual operations should
 

begin as soon as a hardware'selection is made. This training
 

can be made a part of the manufacturer's responsibility but should
 

be guided and evaluated by a consultant who should be available
 

from the time of the preparation of the feasibility study
 

:1hrOugh at leastf the' first year of operation. Although the
 

manifacturers have provided excellent training in many
 

circumstances, without which there would have been no way to
 

introduce computer technology, their profit motivations make
 

it difficUlt for their advice to be accepted as objective.
 

Tere is no way for the senior manager to evaluate this advice
 

with6ut the assistance of an "impartial" consultant. The
 

presenence of a competent individual in this capacity is an
 

important ingredient to a successful program.
 

It is particularly important that much of this
 

ear training be on-the'-job and it would be desirable to have the
 

first months performed in an installation using the same
 

h1ardware as ordered and applications as similar to those
 

scheduled for early implementation as possible. This might
 

'betfbe obtalined through a "twining" relationship between the
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us ihg organ3zation in the developing country and an
 

organiz atidn'in a deteloped contry (or-another d.eveloping
 

country) engaged in similar functions. The training can
 

conthnue'6n the hardware instailed within the country
 

assuming astaf of -experienced operators and programmers
 

will be imported for a significant period of time.
 

A very important point that should be understood
 

and accepted prior to a decision to introduce a computer
 

is that he resources that must be invested in.people,
 

including training and salaries, will probably exceed that
 

required for equipment. Skilled people are the most important
 

ingredient in effective computer use. For 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 required to check out de­

velopmental efforts. And almost every installation engages in
 

continuing development 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
 

supposedto provide. There is no uniformly "correct" ratio
 

of hardware costs to total expenditures. However, many
 

installation manlagers devote one-third to one-half their
 

budget to equipment.
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The I rst hardware .installation,.in a .,country.
 

should not be' judged in its effectiveness by,the hours of.
 
computer :time spent in productive applications.. It,will,
 

necessarily serve as an educational tool.. Training_,can,now
 
begin .in earnest within the country on its own equipment.
 

The'educational and training plan can be built around this:.,
 

first installation and growth planned from this point. 
Early 
expansion into a local university, if this is not the loca­
tion of the first installation, would be a most important ,step 

in the pattern of evolutionary growth. 

There is no way to prevent the need for external 
assistance in the early operations. It is most important, 

however, that this external-assistance be required to include 

a,strong elementof education and training in-all of its 
phases. For example, it will probably be necessary to.import
 
an installation manager for the first year or two of opera­
tions. 
One of his most important tasks will be the training 
of his replacement. There should be provision for the gradual 
transition of the role of the external expert from one of line 
management to,,one of consultation to the .individual being 
"trained to assume ,the"respon ibility of installation manager. 

2. Basic. 

.J'he second level of computer use has been
 
uigi)i by 
 .the iN report.a classificationc of "basic". It.i
 

hi ,',,b, . 
t' 

-
 s.i, .
 -
, li:-,h !'icLei't.zedI by' some ...understandingN f , by. ,. of .computers, by­.,., .
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-govornment and commercialmanagers; a limited number of 

computer installations with a few nationals involved; some,
 

use of computers in government operations; and limited
 
computer education and training in the country.
 

The education and training available at this
 

point in computer use in a country is still frequently very
 

dependent upon the capabilities of the hardware manufacturer.
 

It is typical that the early applications programmers receive
 

their basic training from the firm that has installed the
 

computer. As previously suggested, it is important to have
 

an experienced consultant available to guide and evaluate'
 

this training. 
However, at this stage of development, there
 

probably is no effective alternative for.this training.
 

The mistake frequently made is that no sters
 

are taken to progress beyond this source of programmer train­

ing. Specifically, it should be recognized that systems
 

programmers will be needed as soon as they can be trained.
 

This is difficult as few formal courses exist in this area
 

and there is no good alternative to having the trainee learn
 

through on-the-job participation with experienced personnel.
 

Graduate courses in computer sciences are excellent sources
 

for systems programmers, particularly after they have had
 

several years of applications programming experience. 
Until
 

;ueh competence can be developed, the management of the ,early
 

computer installations in a developing country would be well
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advised to obtain the. services of at least one experienced
 
systems programmer through external assistance and indepen­

denly fom-the hardware manufacturer.
 

The "Ibasic" level would be a critical stage for
 

the country to obtain external assistance in the development
 

of~a refined educational plan and to insure steps are taken to
 

develop an expanding graduate level effort in computer sciences
 

a'th'e basis for the education .of the educators. Guidance
 

Vshould be sought from other countries where such graduate
 

programs exist. In addition, this is not too early for the
 

introduction of the computer into the university programs in
 

a wide range of disciplines'. At least plans should be developed,
 

if'personnel capabilities and hardware are not yet available,
 

for the' inclusion of course material leading to the use of the
 

computer as an accepted tool in, for example, engineering,
 

economics, business administration, and physical sciences.
 

Again, assistance from institutions where such programs are
 

active would be invaluable.
 

3. Operational
 

This third level assumes a rather sophisticated
 

cApability in the use of the computer. There is assumed to
 

be"extensive understanding of computers by the managers in the
 

public and private sectors. Some of the installations have
 

]argo computers and design and produce their own software.
 

Computer applications have expanded beyond the business and
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s1aistca'unctions.. to. such :are& " as science, engineering, 

aio,medicine.' 'Centers for computer education and training
 

haye..usually.been developed by-this point and frequently
 

degree-.programs have been started.
 

The foreign assistance in education appropriate
 

for those countries at this stage in their use of computers
 

shouldstem 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
 

should only be provided when there can be a demonstration of
 

its need and its relationship to all phases of education and
 

training clearly established. As previously stated, the
 

desired objective is a balanced educational program that will
 

develop the appropriate-mix of computer scientists, analysts,
 

programmers, operators, etc. This will require a full range
 

of education and.training from graduate courses to vocational
 

prog-rams. 

.... 
 'echnical.assistance for the implementation of 

,tIy p i:~e olthe educational plan for countries in the "opera­

i[orWl" category .should be based upon a closely coordinated
 

cooperative effort'-with .significant participaton by local
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iationa&s. These countries h.ave ,natiopralS'withsufficie n 

:experience, competence and knowledge to"guide t-heir'fu'tue
 

development of computer use. ,,,Assistance can be::expected­

to be required to insure the local,experts are.current. with
 

the latest state-of-the-art'j to provide consultation services
 

in the refinement of various educational programs, and to
 

provide guidance in the development of specific applicati6ns.
 

4. Advanced
 

The-"advanced" classification level for computer
 

activity in a country implies general understanding of the
 

significance of the computer by activity managers and its
 

widespread use 
in the public and private sectors. The number
 

of computers is growing rapidly and new applications,are being
 

developed regularly. 
Computer sciences has been accepted'as
 

an established progressional activity and there is a complete
 

range of*educational programs.
 

The technical.educational needs of such countries
 

can be satisfied, in general, by their own"internal capabilities.
 

The relationships with technical personnel from other countries
 

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

from a developed to developing country. Educational
 

i , tance can best be accomplished .by, providing resources 

wl,1,0 (ei10d.dror the technical personnel from these countries 

iC I'u[]y per-ticipate in advanIced technical symposia and 

Conferences. Their educational.needs are.similar to those of 
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.the.technical personinel in the developed counties; i.e
 

exchange of information and discussions with others engaged
 

in simiiar research-, development projects, or applications.
 



7 18 

Applications
V. Ioputer 


The Uses'of computers are frequently _grouped into five
 

Major categories according to the type of functional
 

operationbeing supported, i.e., business-oriented processing,
 

scientific and technicaliapplications, industrial production
 

and control, information management, and education. The
 

following examples are given in order to better describe the
 

activities under each category:
 

Business-orientatiOn: accounting, payroll,
 
inventory
 

Scientific and engineering: highway design,
 
meteorology, economic analysis
 

Information management: data storage and
 
retrieval systems, library automation
 

Industrial: process control, quality control
 

Education: computer-aided instruction, specific
 
educational programs
 

The applications found in the developing countries vary,
 

of course, according to the level of development achieved in
 

any particular country. A brief treatment of the computer
 

uses as 
they vary with the level of computer technology in 

a,.particular country is found in this .report under the section 

on the Government as a Computer User. For countries in the 

''as1it" Uo "operational" levels, probably the appropriate 

,,,mg& 1or Uhc majority of developing countries having up to 

about 100 computers, they are being used predominately for 

business-oriented processing. The computers in labor 



I. i .I:r;iv: coi lr Th- "ia' c ' generally'replaced conventional 

puncl icard-equipment, iqith gover ment taking the lead' in 

their-introduction. Exaiples of the business-oriented 

ap li ations can -be found parcuilarly in the public and 

private service sectors and include payroll, accounting, 

nventory control and'the' like for government, transportation, 

banking', communications, and other utilities. As additional 

computers'are introduced and education and training begin 

to provide expanding skills, computer applications extend 

to engineering abtivitles and limited scientific uses. 

This growth pattern has been largely influenced by the 

existence of functional a tivities with procedures effectively
 

systematized and, therefore, susceptible to computerization;
 

by those activities where adequate data exists or can be
 

easily collected for processing; by the availability of
 

computer programs,.capable of supporting a given application
 

with little or no modification; and by the experience and
 

knowledgeof the computer personnel involved. There is
 

nothing wrong with this pattern. In fact, it is probably
 

a logical way to gain early computer experience. However,
 

to some degee, the situation has been one of having.a
 

solution available-in this case a computer and specific 

progorins-and looking for a problem that can be solved. It 

is.tIme for"a ch*ange' to a thorough examination of the needs 

for p
'enmiideVelopment and the establishment of a program
 

of responsive computer sUppb t.'
 



a80
 

The planning implied in'.this approach has been discussed­

in his report under the government.'s responsibilities for 

computer development, but special consideration for the use 

of-computers in the economicdevelopment planning:tslf 
is essential.
 

Computers and computer technology have played a central
 

role in the growth of modern economics by providing an,
 

essential bridge between the accumulated body of formal
 

theory on the one hand, and the growing availability of
 

large data bases, on the other, The result of this crucial
 

bridging function has been the gpowth,of modern econometrics
 

and, more recently, an increasing application of economics
 

to the formulation and testing of alternative policies and
 

programs for dealing with social and economic problems.
 

Development planning literature refle6ts an increased
 

use of quantitative analysis. Three types of models have
 

been used extensively by economists engaged in analyzing
 

and planning economic growth. Aggregative macro-models,
 

which apply.to'the entire economy, have been employed to
 

deal with single aggregates such as consumption'and investment,
 

and to project growth rates oftnational income. Sector
 

models, eniphasizing agriculture, exports or industry, have
 

been used to plan and allocate resources between competing
 

investment projects. Finally, interindustry,models have,
 

provided a means of analyzing the pe9ationship between
 

sectors during the growth process.
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In: the past, five or 'six years, "there has been a:major
 

.
new development in the use of computers in economics. The
 

,innovationhas occurred in connection with a growing, interest
 

among economists in .the analysis of public policy issues,
 

especially in such fields as education, health, and poverty.
 

Economic issues are prominent in all of these fields because
 

in these,. as in other'public policy issues, it is of crucial
 

importance to ask and to investigate four key questions,, all
 

of which have a predominant economic component: How much
 

does each proposed policy.alternative cost? Who will pay?
 

How large are the benefits? Who will receive them? Work
 

in all-of these fields has involved a typical and crucial
 

role for computers in providing the necessary bridge
 

between initial theory,. and a large and growing assortment
 

of data bases relating to these problem areas.
 

Although examples can be found of the use of these three
 

types of models in planning economic growth in the
 

developing countries, the use of the computer in such a
 

planning process has been limited. One of he main
 

obstacles to using both input-output analysis and linear
 

programMing models for these countries lies in their great
 

demand for accurate statistical information. Often the
 

technology, which the development plans consider, does not
 

yet exist in the country being studied. Hence, estimates
 

based, on the experience of other nations must be utilized.
 



Asdata collection in the developing countries improves,
 

ai(cdIby tle computer, the use of such niodels for planning
 

growth shouild become more worthwhile.
 

In spite of the obstacles to computer-sUpported planning,
 

tbi is-considered to be an area of great potential to the
 

developing countries. The few examples of successful
 

application provide ample evidence of this potential. 
 The 

"NBS survey work of computer use in 'the nine selected 

countries revealed very little effort being directed toward 

this type of application. 
There can be no general solution proposed t6 the problem 

of the selection of applications for priority support from 
.4 . ( 

computer technology. In fact, the key to success is to depart
 

from generalizations and to examine in detail the benefits,
 

problems, and requirements for each spedific possible
 

application. The solution to this need is the feasibility
 

study as outlined under national planning. It is nothing
 

more than a systematic presentation of all factors related
 

'to the problem beginning with the statement of the objective
 

to the detailed analysis of the feasibility of the particular
 

appi'ication, including the technical and economic aspects
 

and the proposed system's acceptability to the user.
 

It is not possible in this report to provide exhaustive
 

treatment to the subject of.computer applications in the
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aeveioplng countries. There are numerous reports and
 

studies concerning various aspects of computer use and
 

these ire referenced in the bibliography for the reader to
 

pursue according to his particular area of interest.
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VI."Standards
 

The fundamental objective of more effective use.of­

computer technology can be significantly enhanced by the
 

selective development "and implementation of computer and
 

communications standards. Their importance was briefly
 

referred to in the section of this report on national
 

planning where standards were defined as consensus-derived
 

agreements on how the design, performance and other
 

characteristics of products, processes, materials, services,
 

procedures, and systems 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 development.
 

There are.eight major areas in which standards should
 

be considered, i.e., 1) software, 2) documentation, 3) data,
 

4) hardware, 5) communications, 6) ADP environment, 7) appli­

cations, 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 software standards often blocks the.transfer­

ability of programs from one,installation to another and
 

[oiC(2 the rewriting of the programs. This is an expensive 

Mi.d t im-conisuming task and may be simply impossible in a 

devolop.i-ng country for lack of technical personnel even if 

the resources' can be found. 
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The computer world today is dominated by software,
 

the schemata which.makes possible the desired applications.
 

of any computer system, and it has become the major
 

obstacle to all our-attempts to channel the power of computers
 

to serve societies 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 interest in hardware and software is secondary;
 

the principal concern is the service the system will provide.,
 

Software standardization can directly contribute to higher
 

quality service, bui the rapid growth of the computer industry
 

has greatly complicated the attainment of this objective.
 

The benefits of standards to the computer customer 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 usable in a variety of applications. Ideally, when
 

effective standards-are available and applied, the computer
 

customer has only to worry about performance and price in his
 

selections. Unfortunately, such is not the case today even
 

in the developed countries.
 

Probably one of the greatest immediate benefits to the
 

computer user can be achieved by requiring quality control
 

procedures during software production and documentation of
 

software products against prescribed standards. This is
 

admittedly difficult because of the absence of product
 

performance or design specifications for software. Other
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than benchmark tests and simulations,, there are no
 

uniformly useful market tests for software. Their
 

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

of quality control procedures to insure that product components
 

meet certain standards, are within allowable error tolerances
 

or are produced using prescribed techniques. These procedures
 

can be invoked even when more complex design or performance
 

specifications cannot be developed. They can serve as an
 

important step in obtaining optimum'results from limited
 

programmer resources and the resulting programs will permit
 

more effective use of hardware.
 

The documentation of software has traditionally been
 

an area of neglect by the programmer and by his manager.
 

The results of such neglect are obvious. Optimizing the
 

program becomes more difficult without adequate documentation
 

and the effective use of the program becomes dependent upon
 

the individual who wrote theprogram. Its transferability is
 

difficult and its later maintenance and improvement may not
 

be possible. A program's utility is enhanced by the ease with
 

which other people can use it. In the developing countries
 

this transferability is critical. The ability to share
 

computer software extensively is directly dependent upon
 

the uniform documentation systems for describing computer
 

programs. Documentation exists at many levels: for the
 

person who wishes to know how to use the program; for the
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person wlx.o.Wishes .to know;t.he..niethod l2gy' impTlicit in'"fti 

Ar h.be,.person who wishes'ltofoiloW ...dn ae 

perso bwho wishes to modify the program. Standardizat"onof 

the,,documentation-will be a major contribution to each.
 

As computers receive wider acceptance, it becomes
 

increasingly important!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 compelling 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 essential if the full benefits of computer support are to
 

be realized.
 

Reference has already been made to the unique possibilities
 

offered'by teleprocessing, or computer networking, 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 tke,,!inking ofcomputers and terminals by communications,
 

http:know;t.he


noweve,8
,s, very:mncdependentupon'a wide&'variety of
 

standards. The.electrical,charapteristis ,of he6pulses,on
 

communications lines,ithe:;codes used , the protocols- for
 
establishing connections.between-,computers :and terminals,
 

and error controlprocedures are but afew examples of the
 

items or.activities requiring standardization.
 

The developing "countries have an, excellentopportuhity
 

to,reap major advantages, through .standardization:of.c6mputer
 

applications.- The,development,of applications systems'and
 

,.,programming are expensive and require skills that are in short
 

supply in thedeveloping countries. It seems senseless to
 

design and build :individual.payroll and "inventory systems'
 

forexample, when ,the_-bas'ic functions: are identical, 'orvery
 

nearly.so ,rin many commercial,and.public enterprises., There
 

has,.been.little suchshaving,o, -know-how
.in the developed-­

countries, particularly the8United States,, due to competition.,
 

It.would appear thatthe de'velopingi'dountries cannot afford
 

the duplication of-effort -resulting from the' lack 'of-such,
 
interchange. At a minimum, the governmental and quasi­

governmental activities should:be able.to -gain,through
 

applications standardization.
 
The possibilities for major,leconomies'andrapid Spread
 

oQfImpu~te1 technology through internationa r
nterchange of
 

L|,[. i-a t ios programs,.shuld .,not be overl6oked'..Developing
 

C~O , liesC in:a ,given region have an excellent
o,'for ,exam'le 


http:nearly.so
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opportunity to gain through such sharing and exchange.
 

Ther'e are two principal obstacles to~be overcome. One
 

is the-many variations of computer applications programs
 

for the same basic function as a result of the absence of
 

standardized solutions. The other is the unwillingness,
 

to cooperate on a regional basis because of national,pryide and
 

competition. Both can be overcome by enlightened leadership
 

in governmental and professional circles.,,
 

Standards for the use in acquisition of ,hardware and
 

software can be effective tools in dealing with the.sellers
 

of these products. Technical specification standards,
 

properly used, can help in assuring the acquisition of good
 

quality products and'alto in'stimulating competition by
 

insuring a maximum degree of interchangeability of both
 

hardware and software.
 

The questions facing the officials of the developing
 

countries are do we need computer standards and, if so., which
 

ones are important, how are they selected, what should be
 

done about their development, and how is their use promoted?
 

It is hoped that the first question--are they needed--will
 

be answered in the affirmative. This will be a change
 

as the results of the Bureau of Standards survey revealed
 

little interest--or at least little action--to conduct a
 

computer standardization program.
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The'other questlons are much more difficult to answer
 
' and, in fact, there can be no single answerto each that 

is appropriate for all coun"tis. It"does not-seem profitable
 
to enter intosgneralizatiors inr hisreport.Rather, it
 

is urged that'the appropriate governmia 	 Officiis, computer
 

-
'experts, and standards officers cooperate in a review of the
 

.needs of the country and develop appropriate plans. It is
 

suggested that little standards development work be attempted
 

in most developing countries but the major effort-be directed
 

in the .transfer'of existing standards from other countries and
 

the International Organizatlon for Standardization (ISO) to
 

iet-the priority needs as identified. 	Contact is invited
 

with 'theUnited States Nationail Bureau of Standards in this
 

regard.
 



.91 

APPENDIX-I
 

COUNTRY SURVEYRESULTS
 

I. 	Introduction
 

The collection of information concerning the use of
 

computers in the developing countries was a major task
 

in the program to provide for their more effective application
 

in the 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 section
 

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 deterrents
 

to its use, and forecasts for its future. This information was
 

collected from interviews with the national policy makers and
 

officials, the managers of governmental 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
 

sumnaries presented in this appendix. Additional detailed data
 

is available at the National Bureau of Standards concerning
 



,arto 11 apects of computer.activi6ty ineacho 

the nine selected countrie's: 



NIGERIA
 

InterVis,: 

Gov~ernrnent : 

,E-,E.' Adewole, Chief Stat istican, Fedeal
 

Office of Statistics'..
 

G. 0. Awomolo, Head, Data:,Pocessing Unit,;
 
FederalOffice of Statistics
 

'Mr. Faladun, Demographer, Federal Office
 
of Statistics
 

Education:
 

Prof. 0. J. Fagbeml, 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 Corporation.-

B. G. Gray, Nigeria Manager
 

Summary, of visit:
 

There are. 35 computers ;n Nigeria (as of May 1972); 29
 

are IBM equipment and sixare ICL. About 45% of revenues
 

received by IBM in Nigeria come from the Nigerian government
 

with 30-35% from the oil industry and 15% from the distribution
 

sector of the economy.• The largest computer currently in
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operation isthe .IBM 
 4360/.0 at Shell-BP and this f ,irm
 
:
has about .70 peopie in:ADP 'activiiesall being.
,with 


Nigerian except the 'janagers. The majority ofthe .IBM
 
cbmputers are in the rangeof the, 360/20's to 30s.
 

The Nigerian Government's useof computers has grown
 

rapidly, -as'-the igovernment -has,grown,in the last few
 

years. 
The following is a summary of the info'rmation
 
given by representatives of the Federal Office of
 

Statistics:
 

• - ',Central zat on of computer ac'i it'ies in the
 

Nigerian Government is urgently,needed. 
Those on the
 

computer center staff of the Office of Statistics felt that
 
Eny centralized facility: must be separated from any single
 
inistry to permit the most effective support to all customers.
 

The vari.,us -government+ministries have argued for their own
 
computer facilitles and a govenmenL committee report
 

recommending centralization has had little impact.
 

.ThereIsa salary Adsparty between ADP employees
 
in government and those in industry that favors industry, by
 
rangesfrom3 to l:.to 
5.ol for-comparable jobs,; ADP -isnot
 
a-recognized profession 
n the civil service structure and
 

there is no carer ppatternr for those engaged in ADP
 

4etivities; government: trains,-
.the personnel and many leave.
 

for jobswith industry.
 



.'The lackv6f,:adequate numbe -.i...trained 

pers~rln'-1s a. ma~jor problem.
 
%. Most'government.computers are seriOusly under­

utilized'; 'm.st are.used 'for'100-hours per,month or less;,
 

there is -,no pr6visi6n for shift-,work :&and'overmtme pays
 

not available.'
 

The Nigerian Government establshed-e.,'conmittee'to.
 
develop.,recommendations for all"aspecs of ADP'activities'
 

in-the government, including acquisition of ,hardware,jfis''a 

contr ,l'andop'erating support. The study produced by -th*6
 

committee supported centralization of policy, coe6ntrol and
 

services 'but no action,"has been taken. -The impression was
 

•,q.,
ef;,,that..,there is little hope :ofI internal cooperation among,,
 

the ministries ,concerning,.ADP-developmeht without unu'sua.lly.
 

!:str9og cent~alldirection from very high up in the government.
 

Thi.'s ,'direction'Jdoes not'seem-imoinent.. (The IBM West African 

.
manager personally supports':cntinued decentralization.' '",,He
 

feels,'that due to the -lack of ahy coordinatiigmechanism or
 

•provision -for prioriti'e's to.be"established and: controled 

Athdt) centraliz'ation wouid ,n'ot.,. bie",-workable.' :He also made a 

cas6-, for the- need for more :specifi: -application experienhe.) 

Theis~cussionsw.,wth: the NCR manager included adescription 

o0f -His'1firm,s activfties in Nigeria 'and- soe of the general 

problemsK'.idoing':rbusines's,-in this :'area. NCR employs about 
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300 people in Nigeria; there are only te expatriates
 

inc] Jone-half .of the top, management staff s Nigerian.
 

The'largest'equipment-NCR hasin Nigeria :is. the500-­
a visible record device with slowpaper~tape input and
 

output,. .Thg 'banks and.government officesareithe principal
 

customers,. The,manager, expressed the opinion that
 

training was his number one problem in doing.business.
 

There.are,three sources for his EDPcustomer engineers, i.e.,
 

NCRtechnicians in other areas, employeeshired-after
 

jtraining outside of Nigeria, and university graduates.
 

Idividuals move through a training -cycle from programmer
 

to.senior.-systemsanalyst in about four years. Although
 

the,university graduates can compress-this time, ,the NCR
 

management is less satisfied with their worki 
 These graduates 

seem to feel tlhat,.thejobs available are beneath their 

dignity once theyihave finished a college education. There 

are few jobs, however, where graduate engineers can apply 

their.,newly-acquired skills and the NCR jobs are largely 

,ofa maintenance nature. The manager-stated that he has. 

exper.ienced,nq serious-,regulato;'y barriers to doing.'business. 

'. The IBM office inNigeria -has its ;own IBM 360/20 and will 

soonupgrade to-a 360/30. Shell-BP,o one of their principa.il
 

;customers,: is planning.to upgrade tothe-370 series and when
 

this happens IBM plans .to move the_ 3604,0 now 'at.Shell to, 

:their own offices. There are Lp'ndinR.,ordens for,.three; 

http:planning.to
http:principa.il


37 0/,1V.35 s:"invarious' -gOveinit ffice', 1'370/14'5has been
 

deliVi'ed'-ito ,he-'University of. ags altho",h',it was not 

in opexationin May'of1972, there'are At"east three' orders. 

for 360/.20 "s,'oP12&'s,, "and IBM ,is-pr6moting the System 3 for
 

t
replacements-6f !the'smaller!360's." "There is no independent
 

software act-ivity in Nigeria "so :all software asistance to
 

the us'er comes from'IBM The IBM representatives stated
 

that there was no problem from concern over unemployment'due
 

'tOcomputer use. There are no unions in Nigeria; the
 

"extended family" is the central unit and resources are
 

shared within this group., It frequently includes over 100
 

people;-many with the remotest blood ties. The general
 

citizen does not know enough 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
 

'doing '-business. 

. ,There is a quota system for expatriates in 

'Ngepia,; IBM-'originally was permitted 21; this has 'now been 

reduc6 t' 2.but -does not represent a serious problem. 

S2. Individual laws are passed from time to time 

fatciiise ~'troubes; for-example, a law was passed'about 

yi,.yaig'o 'that" everyonte-n the country was to get a 'raise 

http:0/,1V.35
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3. -There is an t.duty of 42% onequipment
 

such as a computer. IBM Nigeria buys a computer frcrn
 

IBM UK, for example,,at a wholesale price. The 42% is
 
computed against the wholesale price and passed on to
 

the,customer in a single charge-at time of ,installation
 

whether the customer is buying or-leasing.: Additional, 
difficulties identified by the-IBM representatives were,
 

as follows,:
 

There is a high lossof shipments of parts
a. 


int!6.Nige ia;,it-frequently takes three orders to get one
 

trough and in IBM's hands.,in-Nigeria.
 

b. Communications-are very bad, particularly
 

with other countries; the .telephone system is undependable;
 

1herefore, allsupport activities are complicated.
 
c. Physical support, i.e., site preparation,
 

powersupply,I etc., is a serious problem; it is difficult to
 

get proper construction work accomplished; all installations
 

require voltage regulation equipment as voltage fluctuates
 

significantly; power failures occur frequently;.. the Shell-BP
 

firm spent $100,0Q0to provide their own constant power
 

so.urce.
 

TIn the face of all of these difficulties, IBM repre­

,sntaItives emphasized that the most significant problem 

preventing improved computer utilization is the inadequate 

pool.of trained personnel. The most critical areas are: 



1)5the 'lack -of knowledge at,th managerial ievel of, 

scientific management .techniques and te potentials of 

effective use of suh t66s as computer; 2) the need 

r systems analysis and design capabilities tolprovide for 

the; deve opment of to'al production* systems within which a 

computer can be inserted!'as an effective tool; and 3) additiona: 

itdmbrp advanced programmer training. IBM is supporting
 

educational activities at the University of Lagos (providing
 

a visiting'lecturer and advanced work for one Nigerian
 

overseas) and originally built the computer center at the
 

University of Ibadan and pi-ovided 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 the training problem and there is not much that can
 

be d6ne to rush it.
 

The IBM representatives strongly supported the points
 

made"by government 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 government.
 

There are five universities in Nigeria and four have
 

c-iflitevs. IBM equipment is used at Lagos, Ibadan and
 

"1fe":ihd aiiICL":computer is installed at Zaria. Visits­

were inade to both the University of Lagos and the University
 

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



At the University of Lagos, Prof. 0. J. Fagbemi, 

who has become extremely active in UN activities. and symposia 

,dealingwith computer use and edUCation in the less developed 

countries, discussed the manpower and educational problems 

in Nigeria in general. A survey was made in 1968 of manpower 

requirements for ADP-trained personnel in Nigeria and ,. 

resulted in an estimate of a total of 166 in all categories. 

.Prof. Fagbemi feels that this figure should now be about 200.
 

He estimates that this equates to a total of 3,000 engaged
 

in work related in some way to computer activity. In 1968,
 

there were 800 in computer-related work, of which 60 were
 

programmers or above in technical training (15% were
 

Nigerian). There were 14 installations in 1968 and there
 

are now 35 in the country.
 

Prof. Fagbemi provided a detailed description of the
 

courses, planned or underway, in the computer sciences
 

institute of the university'. These include extension
 

:courses, an undergraduate piogram in computer sciences
 

that is due to begin next year, a post-graduate certificate
 

course in software systems and. systems analysis, a post­

graduate degree program in computer sciences, and an
 

international post-graduate diploma course in computer
 

sciences sponsored by the UN. It was estimated that about
 

60 people were currently involved in the extension courses
 



and 16, in the UN-sponsored diploma course. It was
 

,expected to.have 12 in the post-graduate degree course
 

in the fall of 1972.
 

Prof. Fagbemi stated that there is a shortage of trained
 

programmers, analysts and managers; there is an excess of,
 

key punch operators as a result of training given for the
 

last census activity. He expressed particular concern for
 

the need for systems analysts to effectively identify
 

appropriate applications f6r computer support. He discussed
 

the government ADP committee, study and expressed his strong
 

personal support for centralization. (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 being updated. It included recognition of the need for
 

improved government pay scales, centralization, and more
 

education and training..
 

.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
 

devices. There was a building under construction to
 

house the 370 that was scheduled for completion in June.
 

(Later information revealed slippage in the schedule but
 

it is understood to now be in-operation.)
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Prof. Fagbemi,-when.questioned about the use of
 

computers in economic de%,e1opment p.an i ng, qt'attfw thtt' 

the kMinistry of Econamic Ddlopieit dn: Roconl truc t.ion 

was aware of the potential of suchassistance but there
 

was no'evidence that a compute .s.actually being used in
 

such:1 planning. ' . 

Prof. Morrison, a U.S. citizen, was serving as Acting
 

6'ead? of the Computer Center at the University of Ibadan
 

while the Nigerian who is'head of the center was in the
 

U.S. "getting a doctorate in computer sciences. The Center
 

has an IBM 1620 and a 360/25. They are planning to
 

upgrade'to an IBM 370/135 in a couple of years. IBM built
 

'the center bullding at Ibadan in 1967, installed the 1620,
 

and conducted courses for two years as a regional training
 

center for Africa. They have since turned the building
 

andcomputer over to the University.
 

The computer at Ibadan is centered around.support to all
 

departments of the University rather than primarily serving as
 

an instrument for teaching c6mputer sciences. There is no
 

degebd program in computer'sciences at the..present time although
 

one-is scheduled to begin in about a year. There is a small
 

.graduate program in 'computer sciences as 
a part of the
 

mathematics department. Prof. Morrison feels that it is most
 

important to keep the orientation toward.applications in
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all disciplines rather thanitowardcomputer sciences per 

Se. 

rhe IBM 360/25 is-used for two shifts for atotalfof 

175-225 hours per month. The staff-, with the exception 
of Morrison, is en~irely Nigerian. The facility was well­

cared for and appeared to be efficiently run.
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.Interviews:. 

Governhment': 

Ministry of'Finance -

Gabriel iFassil,-DirectorGeneral, General 
Accounts 

TeWolde Berhe, Acting Data Processing 'Manager 

Imperial Highway Authority -

Jack Gunther, Supply and Equipment Manager
 

Solomon Berhann, Chief, Data Processing Branch
 

Imperial Board of Telecommunications -

Gabriel Tedros, Acting General Manager
 

Constantain Protogerellis,Finance Manager
 

Central Statistical Office -


Bogale Demissie, Supervisor of EDP
 

Manufacturers Representatives:
 

IBM World Trade Corporation -


H.. G Leet,.Ethiopia Manager.
 

Burroughs Machines, Ltd. -


G. B. Soodeen, Ethiopia"Manager
 

UN Economic. Commission for Africa':
 

Ademola Banjo,.Head, Sdience and Technology Section
 

SnUMmary of visit:
 

,Asurvey of data processing facilities,in Ethiopia was
 

made.in November 1971 by Ato Bogale Demissie.,Electron'ic.
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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
 

which have been purchased.
 

4. The present operational applications are
 

standard.business-oriented activities, statistical work and
 

limited engineering support.
 

5. Activities with computer installations include
 

public corporations 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 the 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 output 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
 

. $ 



*.- :1 .I 


accommodation problems in various installations are such
 

that any improvement made in one direction increases the
 

I (Ato Bogale) suggest if one
difficulties in another. 


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 present hardware.
 

3. Personnel problems are serious; there is no
 

standard salary structure and no provision in civil service
 

for careers in ADP fields.
 

4. Industry and quasi-governmental activities are
 

paying much higher salaries than government for comparable
 

A 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.
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There.iis noprovision in goveriment,service,.forother
 

than*: oneshift of operations . No overtime-can be paid.
 

Computer,utilization averages only,about.-100hours,per
 

month,. The'shortage of,trained technicaLpersonnel is
 

acute and there are no in-ser'vice training programs for
 

users:i or'managers.
 

The 360/20 installation at the Central Statistical Office,
 

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
 

Burroughs of the Ethiopian Airlines.) In his opinion, the
 

major obstacle to more effective computer utilization is
 

the education of management at the second level--immediately
 

below the ministerial level. It has been his experience that
 

the EDP manager has no one of authority to whom to present
 

his problems 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 been difficult to gain
 

the:interest in, and appreciation of, computers at the senior
 

policy-l.evel, In, Leet's opinion, there have been no signficant
 

difficulties.with operator or programmer training; most,offices
 

are using:Ethiopians. He also, stated that.availability of
 



para± sa -not: been' aProblem.of' any:; simgnificance.
 
T e 3: . ... . .. i . .. d ....... "
same u! .... sr "" " 

Thetru.of, supportingoservces, and activities. 
Leet Stat ed thate"Ithere 'has been no:interest'demonstrated 

in the ise: of,the .computer i.n :the .,development.'planning .tself.
 

Hisi;competition in Addis Ababai.is: Burroughs who'took away IBM
 

business from the Ethiopian Airlines. Leet.is selling:'
 

.
cUstme-dSysemt 3'.replacdments,for_. the 360/20' at lower
 

total,;: rentals. '.This"!,is .his :major,promotional'effort at­

present.
 

Ato Gabriel Tedros.was, acting.; genera-l manager of.the
 

-
Imperi'al Board.,of.'Teleconmunications'while: the manager-was
 

in,.the UK,for a:o ne-'week IBM.course in.computer technology.
 

The Telecommunications Board,-uses an'IBM 360/20 payroll,.bill­

ing,. and!persohnel'records,, :The utilization is less. than
 

I00 hours': per month-.,: -,The Board is,investigating the use of
 

computers as'!a',management. and'lpl'anning tool. They have made
 

use -of Swedish programs?,for- network'planning:. In the,1974-78
 

planning.: period the'!Board will invest,over E$100. millions
 

,therefore-,.effective pl'aning,',-is ,very important to them.
 

Gabriel is a strong,believer in,the'..importance of highway and
 

communications 'developmentas keys)'to the country's economic
 

,and social development'. 'Improved'planning.is needed; in-both
 

arears. There is,..
no-:hardware- or: systems'analyst-capability
 

available'to: support i-computer,-application to: thiS: p'lanhing
 

process, in,"Ethiopia'.: Atod Gabriel "talked of . ehn'e&d ifortmore
 

http:Ababai.is
http:Thetru.of
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effective planning throughout the government and expressed
 

the hope that such a capability-supported by computer
 

technology--could be rapidly developed. The computer support
 

at the Imperial Highway Authority (IHA) was reviewed with
 

Mr. Jack Gunther, the equipment and supply manager, and with
 

Ato Solomon Berhann, the chief of data processing. The IHA
 

has an IBM 1440 and 1130; the 1440 is used for payroll,
 

personnel, equipment inventory and maintenance; the 1130 is
 

used for highway design, earthwork cut and fill, vertical
 

and horizontal alignment, bridge design and contouring.
 

There is a 1627 plotter used with the 1130 for cross-sections
 

and other design applications. Computer support is not
 

provided in highway route selection and planning. The IHA
 

computers are used for two shifts. 1he employees have been
 

with IHA sometime; turnover is low. The staff includes three
 

programmers--the rest are computer operators and keypunch
 

operators.
 

The computer installation of the IHA was neat and clean
 

although not airconditioned. The climate is dry and tempera­

tures moderate so the absence of airconditioning has not been
 

a problem. The most serious problem identified by the IHA
 

computer people was the inaccuracy of input data received
 

from throughout the country for equipment inventory and
 

maintenance applications.
 

The computer, an IBM 360/20, is used by the Ministry of
 
i fo p o ie,. accountinFinance for payroll, income and expenditure accounting, and
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customs and trade statistics. The latter accounts for over
 

one-third of 'the work done. Computer utilization averages
 

"about 130 hours per month. The lack of civil service
 

recognition of ADP and low salary levels have caused serious
 

.difficulties with high turnover. There is no use made of
 

the computer-for economic planning. This 360/20 is the only
 

tape-oriented system in Addis Ababa. The manager expressed
 

concern over lack of backup but the IBM representative stated
 

that there has been no problem. A very high number of hours
 

are required for sort routines. IBM has advised a change to
 

System 3.
 

The ofily computer installation that Burroughs has in
 

Addis Ababa is at the Ethiopian Airlines. It is a B2501 

with 30K memory, 20 million bytes of disks storage, card 

reader, 3 - 800 bpi tape drives, and an 860 1pm printer. It 

is used primarily for accounting applications and is used 

about L50 hours per month. It replaced an IBM 1440. Training 

has been provided free and a systems analyst was on site for
 

one year. He is to return for a full-time assignment. A
 

customer engineer will also be available fulltime. Mr. Soodeen,
 

the Burroughs representative, expressed concern that the
 

-Jecision-makersare turning to System 3 to replace the 360/20's.
 

le was offering service bureau assistance on the 2501, leasing
 

t-iine back from the Airlines. He expressed problems in educat­

Lng'middle management. In his opinion there are only six
 



competent'systems analysts in Addis Ababa. That, in his
 

opinionrepresents thetbtal capability. He is binging
 

in the systems,analysts and intends to try to establish
 

training couzses in analysis and COBOL programming.
 

Dr. Ademola Banjo, Head of the Science and Technology
 

Section of the UN Economic Commission for Africa, divided
 

the use of computers in Africa into two areas: specific
 

application orientation and the economic and social develop­

ment planning per se. The latter was divided into specific
 

development planning such as communications 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
 

research 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
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conrty -1ike Ethiopiahas in priorities '-r resources.
 

This make -si•teven mre"cric1a thd. improvement be made
 

in. the '8urrent utilization-"-parItcuLarly within the ;gOvrnment,
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UGANDA
 

Inter.views,:. 

Government:, 
Mr., Boronga, Head, Ugafidan -Government Computr 

Ceriter5 'Ministry df 'Fina ce11 

Education: 

Prof. Dohald Mann, Department of Mathematlcs,
 

University of Makerere
 

Uganda Development Corporation:
 

A. H. Catterall, 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
 

Summaryof visit:
 

-Mr. Nick Asinjo, Manager of IBM's activities in Kampala,
 

identified three computers in Uganda. An IBM 360/30 in the
 

Ministry of Finance, an ICL 1901A at Makerere University
 

and an ICL-1902Aat the Uganda Electricity Board. In
 

addition, there is a terminal at the East African Railways
 

in.Kamala linked.to.an ICL 1904E and 1905E at Nairobi,
 

Kenya. This is used for wagon control.
 

http:linked.to.an


L14
 

There are import .restrlcti's,'and. controls that.affect 
business in Uganda. -In some cases up, to 0% d'.10.'... 

required-for import items--this does not applyt oIBM'.
 

beca -se it is'importing 'equipment'they thems'elves own.
 

Licenses are required for .imports. There are duty charges
 

that can be as much as 6 to 8.times the monthly rental of
 

equipment, and 10% of the puirchase ' price. The"Government 
itslf. isoflqurenot-sib~et.-o schduty 6r'r'estrictions 

itself is, of course, not'subjed :to"such duty 6''restictio"
 

M4.-Asinj ogave"so0ie'of the-1background1to'the governments'
 

computer activity. It waJirstalled'in the .,as't "half of
 

1967. It'.was originllqto serve the Makeree-University
 

and the Government.. The University wanted it installed
 

there, but the government inisted itbe fn-Miiitry of
 

Finance. The University then acquired its own computer.
 

ICL provided the 10lAtwith 'K core (nw l6K)"and it now
 
i.O.8 '
 costs £S,000/year. It is used lessthan'O hours per
 

month. It is located in the Mathematics Department 2' .t,:first
 

ad two disk drives and has recently added four'tape;units.
 

It ' isused for 'certain research,,e.g., preventive-medicine.
 

Tneie are inaequate numbers of :systems analysts and
 

programmer-s to provide support to potential users.
 

The uganda 'Elecric Board1's id02A is used only 'for
 

administration andbusines"'applications such as 'bill'ng.
 

It-was installed in Decembler 1971 and was a sole-souiide
 

procurement. There is a full-time ICL man at the
 



,installation,a data:processing manager-, one .programmer
 
'oe, i p".. . .. . t"7aand h' rgrarnmer-fine 

'The Ministry of 'Finarie operations ,: is und 'e heiMinister, 

Mr. Wakah.ieya;, and th' Secretary to -the Treasury, Mr. Gelia. 

Mr. Boronga is the data processing manager. There hAd 

existedoa omzittee to consider eomputers in government headed 

by Mi-."'Wak ahweya when he' w'as Secretary to the t'Trasury. 

Presumably, little was done with a report submitted. '
 

committee has recently existed headed by the Chief 'of
 

Organization andMethods 'in the Ministry of Planning to
 

develop riecommendations for computer suppo~t"'with'in,'the' 

governmen,t. 

'fth, present time"'there Is no ational poloy reg~arding 

computer utilization and no national plan. 
"Mr' 'Asinjo identified th following "applications on the 

witten by IBM) 

la-ac ts- to corporat16ons in the tea ad'tobacco 

3.60/30: 'payroll' social :'security t(programs 


business, ppulation"statistics and censu's and"&durrenily
 
jpreparing for an agricultural census.
 

rides 'courses for governmet',pogrammers''as
 
required. Short courses on•such topics 'as disk 6r anization
 

IBMo 


are als6 given., 

'RPbandCOBOL languages are used onthe 360/30 with 

ORTRAN used, to0 a limited degree for technical applications. 

1a-nc' 'scheme,' being suppoited by ' thegovernment 

computer. The East 'Afriican-Communiy:is'the sp o 6s ' 'of 'the 



total project and numerous banks have pUtdoneyup the 

tinvol ,esbreding,,veterinarianmedicine, etc. ±. is
 

y.now in. the,planning stage as:far as computer support
 

is concerned. 

General supportingfunctions are believed by Mr. Asinjo
 

to bez adequate. Power is reasonably reliable and spare
 

parts are no,problem for IBM#:
 

The ,training of people was identified by Mr. Asinjo as a
 

major.difficulty., 'In aptitude tests given to a broad
 

cross-section of applicants for programming--about 80% got
 

"D" or less. There has been some improvement recently but
 

only. slightly. ,Thedifficulty seems to be in the basic
 

educational background.
 

S ,M. ,Asinjo ,sees no problem related to unemployment.
 

'It has ,never risen,.as an issue in his experience.
 

He .identified orientation of senior managers as the
 

major-single: need. He referred to work done by the
 

Internatcional Management Development Institute, Inc. of Wilton,
 

Connecticut.....:This firm has conducted a management course
 

for.senior managers in East Africa. Mr. Asinjo considered
 

it excellent and suggested that a part of such a course
 

yon 


could include some _time ,on computers as an approach to
 

,this educational need.
 

, ,He emphasized4that shortages of foreign exchange werq
 

theessential considerationin the, acquisition of computer
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S.upport in Uganda and'not continued hardware or software
 

servi6e.-


Mr. Donald Mann,'PrOfesor of Mathematics At the
 

University of Makerere, con'irmed the fat t"hat the 

University has one ICL 1961A with 16K of core. It is 

usied in education and scientific'applications. General 

computer orientation and high-level language programming 

Were taught recently to 174 students (second year) in 

commerce and economic statistics. In addition, a more 
rigorous course was given t6 90 students in the physical
 

sciences. Data or computer sciences is rot
 

taught as a degree program. Mr. Mann made a strong point
 

ia it w'as an open-shop operation and that students and 

faculty were free to come and use the computer .at ary time. 

There is one senior individual who manages the opeations 

for the Math Department, but no other staff. 

The computer is available to secondary schools and
 

some now run simple programs written.by their s udents.
 

The University has contacted all local scientific
 

organizations and offered the computeb f'supPrt. Some
 

are using it but on a limited basis. Water development
 

Planning is being done on the computer as a part of the
 

0irted Nations Hydromat Program. Forestry planning'is also
 

being supported by the Univer6ity computer.
 

http:written.by


the main problem in effective"il.Mi', Mann's opinion, 

omputer use by planners and those involved in economic 
and
 

is the absence of at least a single
 

ivil servant with personal knowledge and enthusiasim.
 

iocial -development 


;oncerning the potential of the computer and coupled with
 

anough policy power to direct thegovernment in this area.
 

The Uganda Government Computer Center, headed by
 

4r. Boronga, has an IBM 360/30 with 32K of core, six
 

isk ,drives, four tapedrives, card reader, paper tape
 

reader, and line printer. It was installed in August 1967
 

There are no plans to change hardware but
;qith 16K core. 


a doubling of core is anticipated. The government charges
 

$70 per hourfor computer time to external users and there
 

Utilization is now
areplans to increase this charge to $100. 


about 200 hours per month. The operating system is DOS and
 

There are
most programs are written in RPG and COBOL. 


Mr.
eight programmers on the staff with authorization for 15. 


Borongais striving for positions for a chief systems analyst
 

Mr.. Boronga presented staffing, salary,
and~a chief.programmer. 


training, and management as principal problems. There is no
 

training program and one is needed for systems analysts and
 

programmers. The civil service pay begins at -800 per year,
 

Mr. Boronga
next step is i,026, and next is il,494 and up. 


believes strongly that more'training should be on-the-job
 

than in the classroom-with trainees working along side of senior
 

programmers.
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In-rviwigthe ,major -problems, Mr.-'Ioronhgaz-expesd
 

the,-followirg opinions:
 

1. 'His managersare, nderstandingandpreseent
 

no pri6lems.
 

2. More assistance is needed in'developing ana
 

selling'new applications.,
 

30. Power, maintenance and related supporting
 

systems are not a problem.
 

4. The local manufacturers are understaffed in
 

Kampala and training is not adequate.
 

5. He needs systems analysis support.
 

6. There is a serious shortage of technical literature
 

and very little technical communication A exchange takes
 

place 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 can 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
 

strong opinion that the staffs involved in the computer
 

activities in government are seriously deficient in technical
 

knowledge and capability. He also expressed concern that the
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government was not yet ready trom a conceptual or
 

structuralstandpoint for,the changes -that would,result from
 

the use of the computer as an assist to managemenpt 4Mr.
 

Stilwell is.!providing:compuiter, supportto a.wide,,group of
 

customers through the use of the ICL computers ,atethe
 

Electricity Board -andat:the University of,Makerere. He
 

has only one systems analyst/programmer and,.cannot.keep
 

up with,thedemands; It,i8verylikely that a full computer
 

service center may emerge.
 

Mr.'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 they are-readyto spend.the money for anything more-­

largely::due to the lack of trained personnel and Burroughs
 

,is not prepared to do total operations for a customer yet.
 

They have considered the service 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 feels:that,the:best,hope for more effective use
 

of _the.computer isirthroughthet students coming out of
 

the :Universityyand-moving.into management positions.
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TURKEY
 

InterViews:
 

8vrnment
 

Zeki Avralioglu, President of the,,State
 
Institute of Statistics
 

Atalay Coskunoglu','Direct6r Gdneral, Highway
 
Department
 

Ca-.itSafa.Basaran, Director of the Computer
Center, Highway' Depatment
 

Shadi Ginerik, Under Secretary for So.cial 
Planning, State Planning Organization 

Edu'cation: 

Middle East Technical University -

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

Erol Arkun, Assistant Professor 

ismet Gungor, Assistant Professor 

Tunler Uney, System Programmer 

Hacettepe,Uniyersity-

Aydin Koksal, Director of the Computer Center. 

Istanbul University 

Haydar Furgac, Head of Mathematics and Statistics 
Department, Economics*Facuity 

Manufacturers Representatives: 

T1M World Trade Corporation -

Robert Niedermayer, Manager (Ankaa) 

Turgut 'guz,. Deputy General Manager (Turkey)
 



Acar Bumin, Mar exe%: Manag- Government and 
Universities 

Mi.r'.y Tekelioglu, Marketing Manager, Priv ate 

'iurroh 

Nezih Divitci, Manager (Ankara)
 

Private Firms ­

a ' 
'Mensucat sntra'.4, T'A.S. -(TeXtile Industries) 
•Mehmet Basal, ata Prob'dssink Manager
 

,Akban,,l'TA. <Ma]ov TUrkih Bank) 2, 

Aydin Sidal, Assistant General Manager
 
Tahsin .Ertuzun,.ADP Consultant
 

Summary.of visit:. 

There are over'80c0mputers.' in Turkeyrwith almost 

three-quarters bDeirg IBM equipmenti ab6ut <one-fifth are 

.UNIVAC machines :andt:the 'remainder either BSurroughs or NCR. 

An inventory of <a1l computer facilities was prepared in 

1971. It presents rather complete informa:ion;about the. 

a adapp:ic3af'ons'-ofShad each -in'stallation. The -majority 

of the computers in Turkey are "smali, i., in'the .IBM 360/20 

or'UN"VAC,-o' 05 class'. The .argest 'IBM computer at the 

time of the inventory was a .360/40, the largest Burroughs was 

a 3500 and the largest UNIVAC was a O.9.00. 

it'has. been estimated that there are about 250 professionals
 

engaged .in some aspect of.computer .activity in.Turkey witn
 

a nucleus of about 50 who have substantial university
 

training. It is significanit'that all of the 0computer
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installations ar rn bTurkshatnals.: Asurvey of
 

personnel needs has revealed that there is a shortage of
 

over 10'0 systems andlysts and about 75 programmers.'.By
 

1980it ,has been. estimated-that there will be an additional
 

100 smallcomputers, 54 medium-size computers and five large
 

computers. This growth will requir'e an additional 1350 key
 

per sonnel. Thus,,the education and training need is significant.
 

Visits were made to the two universities in Ankara involved
 

with computer.activities and computer education. At the
 

Middle East Technical University (METU) all aspects of computer
 

usage,,in.Turkey.were discussed as well as the educational
 

pRograms at METU. There is no national policy concerning
 

computer technology and its application. The need for such a
 

policy has been discussed in the government but no significant
 

action,has been taken except in the area of procurement. A
 

regulation .has been passed that requires any government body
 

seeking the acquisition of a computer to obtain the approval of
 

:the. State Planning Organization. Due to the lack of technical
 

capability in the SPO, METU has been asked to review the
 

requests and to recommend action to the SPO. Five requests
 

have been reviewed to date by METU--two were excellent and
 

riecominended for approval, but the remaining three were poorly
 

.prepared-and returned for additional work. This review
 

role is not ,one METU wishes to retain. It has placed them
 

in the middle between the computer manufacturers and the
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requesting government officeand it is felt that this role
 

may- jeopardize the principa) mission--that -computer
 

education.
 

The METU staff estimated that over" 80% 6ff all computer
 

resources are going into business applications and "educa­

tional functions. The State Planning Organization makes
 

limited use of the METU IBI1 "360/40 for economic modelling
 

an"d planning. The opinion was expressed that there was 

lack of understanding at top management levels of the 

impact that computer technology could have on economic and 

social development. It was. suggested that a seminar for 

senior Turkish managers might be a useful step toward 

improved utilization. It was emphasized that this should be 

within Turkey and not a regional effort with'other
 

countries.
 

The problems associated with suppor'ting systems were
 

The impact of c"mputer
discussed wilth the METU staff. 


technology on employment was discussed; it was"the'opinion
 

that the threat of unemployment due to the use of'computers
 

was not an obstacle to its extended use and presented"no
 

significant problem. The only government regulation mentioned
 

as an obstacle to computer use 'was the import duty on hardware.
 

The supporting systems such as power, air conditioning, etc.,
 

do not present significant problems in Turkey." ItlS necessary
 

to install voltage regulators to £nsure steady: power. The
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-problemsassociatedwith,physical installationhave r
 

,been generally left.up to,thecomputer manufacturers to
 

resolve. 

The METUstaff includes four assistant professors in
 

the computer sciences department and three full-time
 

instructors. The staff is supported by assistance from
 

the.,Mathematics Department and the Electrical Engineering
 

;,Department.. To date, there has been no separate computer
 

,s4ences degree program but a masters program is planned for
 

,thetfall of 1972. Thirty students are expected to enroll.
 

,TheIBM,360/40 at METU is used primarily to support other
 

departments of the University and the courses taught in
 

programming, etc., are oriented toward teaching students in
 

,a~ldepartments how to effectively use the computer as a
 

tool in their areas of activity.
 

S...Education and training was underscored as the number
 

one,'iproblem to more effective computer utilization. It
 

is ;particularly needed at the senior manager and systems
 

analyst level. It was further emphasized that the computer
 

hardware in Turkey is generally underutilized; many
 

installations.,are getting less than 100 hours per month
 

on their computers. It was the opinion of the METU staff
 

.,that the, present communications system in Turkey is not 

velLble enough to support data transmission and, thus,.permit 

widespre d timesharing and remote.terminal usage. 
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Thee lhals
rdecentiy been esab1shed aTurkish Ihf6 mation
 

Prdessi1ng Society. Th 0jectives incl'ude 'effective-coduni­

catiion among professionals (the Society has begun publiaation'of
 

a .journa),' communication computerropotentials to'anagement,
 

and sponsorship of'edacationand raining. It :is believed 

Itha' his-Society' ha's 'great, potential toserve -as a'very~ 

';i efective force in impr6ving omPuter utilization n Turkey.
 

""The head,of 'the computer activity at Hacettep6e University,
 

Mr.'Aydin Koksai, is "he president of the Turkish 'Information
 

Processing'Society. He expressed'particular concern for the
 

more effectiVe ' development of computer applications on'the
 

exi6ting computer hardware within Turkey. He was critical
 

of the'manufacturers that they'did not do more to assist in
 

the'idevelopment of further applications following original
 

installation of hardware. The'training of programmers and
 

systems analysts 'within the iseis organizations has not been
 

adequate and 'thusers ,are, therefore, very,heavily-dependent
 

,
upo th:e manufacturers.' M. Koksal'discussed the'problems
 

due'td the absence ofinstru tlonin: systems techniques, t'
 

management sciences''and management information systems. :
 
He d bed the' computer a6tivi ies'at Hacettepe 'which have
 

'
 bean ehtirely in, support of the-other departments 'of
 

the University. A d'octors'degree promam in compuer'sciences
 

'is
to starr'next: year and Will have about six students. "The 

Universit:}has a BuIroughs-38 10 with several aa hde' at,' ube
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:erminajls used for_ direct access to a time-snaring
 

;vstem.
 

The President of the State Institute for Statistics,
 

Ir.Zeki Avralioglu, described the history of the
 

levelopment of computer use in his Institute and of his
 

)lans for the future-;' The Institute purchased an IBM'"
 

' 
LOOS card processor in 1964 but immediately began planning
 

For a larger system. An IBM 407 was acquired to support
 

Lhe processing of construction permits. There remained
 

the need for computer support for foreign trade 
statistics,
 

industrial census, population census, and customs activities
 

This hardware
and a UNIVAC 9400 was purchased in 1968. 


was not working until September 1971. There have been
 

serious hardware and software problems. He has embarked
 

on a program to train both an electrical and mechanical
 

engineer (sending both to the U.S. to be trained-on 
UNIVAC
 

hardware) and has also sent two systems analysts 
to the
 

U.S. to obtain masters degrees. The programmers
 

beer

available are junior and lack experience; eight 

have '
 

trained through AID support.
 

The UNIVAC 9400 is the largest UNIVAC equipment in
 

It'hasd a
Turkey and two disk units were added in June. 


65K memory and this is planned to be increased'. The
 

present jobs that the Institute for 
Statistics run onthe
 

equipment are periodic in nature and the computer is 
notc
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fully utilized. The President of-the Institute would
 

likei this facility to serve as the central computer processor
 

'for the Turkish government hnd he would also like
 

to be able to sell services to others. A recent committee
 

charged with reorganization of the government included in
 

its report the recommendation that government computer
 

services be centralized. This report has not been put into
 

effect but the State Planning Organization has taken over
 

the responsibility for central acquisition. In addition, a bill
 

has been drafted for the Turkish Congress permitting the
 

Institute to charge private firms for computer services. There
 

has been no further action on this bill.
 

The Turkish Highway Department is making very effective use of
 

an IBM 652 computer. It was acquired in 1960 primarily for
 

support 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 planning, materials research
 

and personnel support. There are a total of about 160
 

applications programs with over 60% of the time used for
 

commercial or business type applications and the remaining
 

for eng;Lneering applications. The computer staff has 40
 

people and operates only one shift plus overtime. The
 

majority of the applications programs have been written by the
 

staff. The Highway Department has about 40,000 employees
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n,..thus, 


major managerial problems. It .was evidentthat they are,
 

making effective use of the IBM 652 capabilities.
 

Plans have 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 Divitci (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., 


distributed throughout .Turkey,,.a, ..faqed,with 

obtain the State
 



Plan~nirg "rganizatin's, apprdvai.o caqui'e a computer .an 
i~plack ofompetence 1o*make the :,;necessary reviews., '<The 

use of the Middle'East Technlical University as an advisory 

-no action is beingbody iasslowed %he processheverely and 


taken on many procuremen ~r6quest s 
'
i ;that his firm has,.a staff
'The: Bu roughs anage statied
 

o f 45: people inLEDP in'Turkey; abouit' 12: are programnmers ;'and 

'nel 'and '10imaintenance engineers.
anal'ysts, 10 salesp'erson
 

Of the over 80 computers*.intTurkey, only-.three are-Burroughs
 

The manager claimed that these,
ahd"they all are 3 5 0 0 '. 

60%i'of the disk storage available in Turkey,three machines'had 

Q% of the memory capacity, and 30%'of the-total dollar."value. 

(These figures have no' been verified but it is true that
 

;he three Bu rrug s ,installations are some: of: the ,largest 

,and most, sophisticated in the country.*). The' manager stated 

that :in his :opinion "the .average life'of a system in Turkey was 

'e ight years and 'that purchase of equipment :was, therefore,'6bt
 
°his main sales thtust
looked upon favorably. He -indicated that 

'In the hiear future would'-,be in the,Burroughs -1700 line. 

The ~use of computes -in,Tu'rkey ,d iscussed at, .length-waS 

With Dr' !enneth 'Neff 'who its,, aprofessor of economics from1< 

-Michigan -State University-"°and a 'consultant for AID to the 

National Educational 'Researchand Pianning.Project which is
 
under the 'Planning' 'Reseachaid Coordination ;,Office of!.the
 

;Mitsitry 6f -Educatini Th office habs:"a n IBM16'20 



ncn,was originally purcnased b .AID('fozheBureauof
 
rests :ajd Mea urements,.-in the Minisiy of cEduation Tlis
 

Droject has. sent1,9,people 'to-MichLgan State for advanced 
egrees-.five of which~re'specializing ii some typesof ystems 

The IBM 1620 is used in support of the development
training. 
f, educationa~programsby those being traind 0neb of the 

" princpal ,applications is the processing of examihations" 

al 10 is 6 propess.ng 

,£ Dr.2.:N'eff stated that there is "a evee shortage 6f systems 

nalysts' .ahd programmers ahd felt that this 'is certainly 

oneT-'of the major obstacles to mor'e-effective comptiter
 

.
ty between
utilization-. -He ;also' emphasized the great dispari 

salari's :paid 'to:government employees and to those in private 

industry.v f A'.systems analyst in industry*can get from 

tfree to-fivetimes the pay that his bouriterpart in governhment 

is littleservicewill.receive. In additioh, thei e 

opportunity,in the government, service for recognition Or
 

significant advancement for those in the computer field.
 

AiThe, use. of the compte in education planning was 

discussed ;Theriei,,s aneed-'to build data bases 'coceriAg 

teachers-ahd facilities as input for' the-planning work. 'The 

iated 'with
major obstac'les't0 the -effort' are the problems' ass 


data collection,; ihPut preparatitn and file updating.
 

http:propess.ng


•Dr .i,.eifiphasized theproblems associated with
 

adequateeeducation andtrainng.: .Hevisualizesthe
 

pro~ject wok inf,the-Mistry ofEducation 1eading totthe;.
 

development,of an institute .similar,!to .theU,
U.S. Department
 

of'Agriculture graduate school.
 

The use of computers inonational.planningand the-need for
 

a national policy in the field ,of.computer technology were
 

discussed with Mr. Shadi Cinerik the Under Secretary."for
 

'Social Planning in..the 4State.-Planning Office. This office
 

is making limited,.useof the IBM 309140. t the Middle East
 

Technical University-foon general,planning. Those planning
 

officers on the SPO staff With,background and experience in
 

the,.use of computers use, the 360/,40 tfor their own individual
 

work developing,.economic,models ,for limited.analysis. There
 

is,.no-central program, however,.-utilizing the,computer for
 

national economic and: soci'al-planning.- The;,impression was
 

left that very litt le, was,.being done.to use the computer
 

in such areas.,
 

Mr.,Cinerik expressedappreciation of the importance of
 

computer technology,to'Turkey's development but very little
 

is being done to provide for'its -effective use from a
 

national standpoint.. Theonly..action taken to date
 

on a national level has been,the.establishment of the require­

ment for all government and quasi-government organizations to
 

obtain approval of theState Planning Organization prior to
 

the acquisition of com'ute ,hardwat.r
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The mpression was ,left;-that there s no.plan to take
 

further action in the SPO related,,toa national policy for
 
computer technologynor ,are.there.-anysteps being taken to
 

strengthen'they staff.
 

The deputy general manager of.IBM in-Turkey-and the
 

marketing managers for private,firms and for government and
 

the universities cited three major problem areas in the use of
 

computers: -I):-concepts--the computer is either regarded as
 

l

an accounting machine organ-electronic brain;. 2) pprsonne


lack of adequate ,,education and training as well as extremely
 

low salaries-in the governtent for.ADP personnel; and 3.) pro­

cedures for obtaining computers and services--these,are either
 

•non-existent, contradictory or unrealistic for implementation.
 

SIn addition,,.the-frequent changes in senior government
 

managers have made it difficult to impart the.necessapy
 

backgroiind .and-.understanding to lead to effective. use of the
 

computer., There -is aserious gap in understanding and­

communidcation between those Turkish managers'sent abroald for
 

training-and; those who have not had that.qpportunity., The
 

former,need ito be:-restraine.d. in their,enthusiasm over computer
 

support and.the :latte'-need to be encouraged. There have
 

been management.-sciences,seminars given in Turkey sponsored
 

by-the Turkish Management Association but the,most is not,made
 

0n9lsgy as a
ofthe.opportunity tq_: introduce compute tec 


par~t:of this.n-iistruction. 
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In the' discussions with' IBM personnel, the fo.llowing 

poins were made concerning.b'ariesi.rs.Oto':effective'use, of 

comp uter technology in; Turkey:' 

1. Government personnel -',regulations-no'shiftwork 

permitted, low pay, no civil service struoture forthose.-, 

in-ADP, lack'of., rained opeop ' 

2* .:Supp6rtinE falt'ies'- unreliable :,voltagee,levels 

in power supply. 

3': "'Government.,-regulations--48%::customs duty on; 

wholesale,.pric.of:imported'computer.
 

4. 'Communications -local.lines ,of'poor"quality;
 

long.tdistance lines of adequate quality but.cost.for.,
 

li'easing pr6hibitive. (IBM has given seminars Itothe Post;
 

Tellepione-and Telegraph personnel: concerning data:,transmission.)
 

'5. Managers--inadequate understanding,oft.,management
 

science ..'andIsignificance of: computers., 

IBM ;.as 1"35' employees" in: Turkey- andabout,.60:c.omputers 
ins'alled.'-They'believe theiz.support 'activyit to-'be 

easonably .responsive'although spare parts-'are: difficultitto 

lear though customs and long de aysl'are, encountered 

Thb thre areas , that thei' IBM management 'believes ,,require 

-
prio.rity attenti*on,.to improve'the,use of computers are, 

mproved education,, lowered customs ,duties ,, andmore 

efect.ve "use,' of -,'teleprocessing.. 

.
'The .Me'nuca t ,a- major textile" firm. . s making useSanrr,


of:: computer t.technoio0v..,. The firm has ,about 3,20 employees 

http:efect.ve
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In.ll-.phases,' of, ,texkt-!eP manufacting an&,has:, n!nIBMW 36',0/20 

wit a computer' staff ofabout Thea-2-,cIp.eople'mcomputer'is run 

for 1 one,,shift,,ta day and, totals;, about,. 50 hoursper montW. 

Appications, include accounting,,- bi-lling,. payroll, 

budget, , stock control,- and various.,type.s of.statistical.analys is 

of., p;oduci.Onj fincluding.,cost;,-anal'ysis-. The'ADP.. manager' for 

he firm,,ha4'worked for-IBM for 15:year.s .Heialso, operates a 

seie[ bure'au- providing support for 15 iseparate, .€ompanies. 

This c9 t v.;cover s . ivyi. about.! one-thiro;-of'-his, operating 

Pudget. The, data jppocessing staff isi selfsufficient and 

capable. of accomplishing all necessary, systems. analysis iand 

programming.,. 1 planned:rwithin aoyearjUpgrading of,hardware-is 

and:ithe long;.ranige,..plans include teleprocessing ,,capabilities.
 

The;rmanagement0 supports gradual growth with -in-houseitalent
 

and wexperimentationimn .a., small scale: inr:jnew., areas; 

. Mehmet ,,Baser,,.ithe data, ,processing, manager, at,!Mensucat 

Sanhral ,,_expressed ;,the opinion,that,Turxey's majorobstdcle to
 

eff.eqtiv,,use :of- computers .was,.the lack of:.underst-andinguby 

senior, management of: their, capabilities.- 'He did.:not :1.fIel this 

was,:,a ,.pro.blem inahis, firm!,:butwas, ,generally .,true'throughout. 

Turkey. 

The AKBank ,A_major bank Ain .Turkey':with 30 0 ibranches through­

out 'the ocountry, began .using-,:IBM,!unit,record.equlpment;:,in 1963, 
added an IBM :1401 :in l965, changed to ,an:IBM"36o/30in Q67 

and. added.,,..BM.60.25;. in, .,The assistant ,genera.anager
 

http:BM.60.25
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describd the i a.:applbat ons suidy d"on,the
 

.omputedr.,and -1these, include. all! phases-'of 'thelbanking Ativity. 

The,-bank,.nas,,not been sat.sfied.,wit, the IBM support..and is'' 

reluctant,,'to-.upgrade'to a 'single larger-computer' be'c&us ' of
 

their.dependence on-the%A360/25 to backup -the'30/30- They
 

have:, experienced lengthy down-time! due' -to <' hardware - pob.lems 

and delays-, in, obtaining> spare partis'.-' The'.bank' do's' not :depend 

on;.IBM for,programming'supportl'but'has 1an 'in-house'staf f;-,­

.
capable..ofmaintaining the.applications :,programs :and developing
 

newer ones.;':Their:ADP staff numbers about'75 'out of 'a;t6tal
 

staff,of-5,000 :people.--They.pay about $17,000 per month'
 

for their4.cbmputer hardware.-ne of the,deterrents6't6O"the
 
exPanded.,,'use&.of":eomputers i:ani.'the banking'business is its
 

highly;competitive nature and'ithe difficulty preseited"'-


Wh6n
in cooperating with others in"the-,banking 'bdsiness. .­
:
'Akbank, 

the emphasis was- onteleprocessing. The wide geographic 

discussing -the futureexpansion of .'compUters:in 'hthe 


coverage of'.the . bank'ls branches ,would,'make the 'use 6f 

teleprocessing"-networklaivery,'attractive alternative if ',the
 

communications facilities:ar':support data tranSmission-.' This
 

appears to be at least five years away at this time.
 

.,.'.The.ma ority i-
of tiinter iew tim&dwth ,Pr6fessor Haydar
 

Furgac ':at'.rIstanbu, Univers'ity was' spent' ,discusing 'th'e
 

,procssing ":.'ofiT'urkey s equivalent 'f the }:ol'lege 

board- examinations. I! :-.This s -done with;'he"support o f an '­



IM' 1'620with20K,of.coe'and two disk drives. 
 This
 
activity lasts for abo t- w month each year .. is the'


principal~am th andYft. hmpets 


p a
aiviy onthe computer., The university has over
 
3000 s u ents .and,,-the. 1620,cannot 'begi!ioserve' the 

needs .;,. However, even the 1620 is"usedit for only about 100 

to.120 hours per month., The,University has',very few 

competenthprogprammers or.oerators The Mathematics Department.. 

cannot obtain adequate computer support much less the other 

departments of the-University. No University'administrative 

activities:I,.are supportd by the computer. ,An active computer 

support program is.urgently needed:-by Istanbul.University. 

There is.little hope of effective use of computer-;technology 

throughout-.Turkey' s government and business if .the students 

do .no-'become, u'sed, to,,using it..as a tool -4during their 

education,.,, Istanbul.University has.requested upgrading the 

hardwae.i through-the State, Planning,Organization but no action 

had been:.taken,for the,.past six imonths..
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'BRAZIL 

Interviews:,,,
 

Government:
 

Isaac 1Kerstgnetsky,' President,'Institute of,
 
Geography'and Statistics (IBGE)
 

Jose Dion de Melo Teles,:DirectorPresdent,
 
Servico Federal de Processamento de Dados..
 
(SERPRO), Ministry 'of Finance
 

Sergio Filippi.Sambiase, Director, Departmet of'
 
Development,:SERPRO
 

Ronaldo Panoyotis Contopoulos, Director,

'
Department of Operations,-SERPRO "
 

Ricardo Saur, Executive Secretary, Federal'
 
Coordinating Commission for Electronic Data
 
Processing (CAPRE), Ministry of.Planhin'.
 

Education:
 

Prof. Celso de Renna e Souza, Coordinator-­
-Program of Engineering and Systems, Federal
 
'University of Rio de Janeiro (COPRE/UFRJ)
 

Prof . Carlos Jose Pereira de Yucena., 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, Digital Systems Laboratory,
 
Politechnic School, University of SaoPaulo
 

Dr. James G. Rudolph, Eectronic.Research.
 
Laboratory, Hewlett-Packard (on loan to.the
 
University of Sao Paulo)
 

Manufacturers Representatives:.
 

IBM.World Trade.Corporation
 

Antonio,.Carlos RegoGil, SAles',.Manage,
 
Data" Pocessingj
 

http:faculty'.of
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tBiirroughs Eleetroncs, td,. '
 

Henry Eiheri Predeht;-


George He rzV Sales.'Managez
 

Honeywell-Bull:-, 

Frahnois :de Lauzono Developmenf'Manager 

Empresa'de Sistem6s de Computadores, Ltd. 
(representing Siemens) 

J. A. Vencovsky, Manager
 

Miscellaneous:
 

Raulino C. Oliverira, President, SUCESU in
 
*Guanabara (BrazilianComputer Users Association)
 

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

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

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

Summary of visit:
 

There are now (August 1972) an estimated 800 to 850
 

computers in Brazil, not including minicomputers. There is
 

no complete inventory and the number is growing rapidly;
 

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 in use have been estimated to
 

have the following approximate distribution by size of
 

equipment (ACM Sao Paulo chapter estimates):
 



2nd generation 20%
 

3rd generation .(small s ize) 40%
 

2
3rd generation ,(medUmsize)2 35%
 

3.
3rd generation".(large size):, 5%
 

NOTE: 1. IBM System 3; 360/20;' e.tc.
 

2. -IBM 360/25-40;, B-2500/3 500 ; UNIVAC 9300/9400; etc.
 
3.: IBM 360/50-65; 370/1.5-165; ;Burroughs 6700; etc.
 

There are eleven manufacturers dealing with computersales
 

and leasing, as follows: IBM, Burroughs, UNIVAC, Honeywell-Bull
 

NCR, Siemens,, AEG-Telefunken, CII, Hewlett-Packard, DEC, and
 

Phillips.., IBM has about .65%of the market by.numbers and
 

75% by,value, followed by Burroughs,with about 15%, both by
 

nunbers and value; UNIVAC.with about 9% in b6th"categories
 

and Honeywell-Bull with.:8% by numbers and .2%by value. The
 

equipment,'is distributed by field of activity about as follows:
 

industry--35%; government and public service--25%; finances-­

23%; and commerce in general--17%.
 

The following information represents examples of computer
 

use in Brazil.. Their use is so widespread that it was not
 

possible to collect data on all installations.
 

1I Government ­

a. Federal
 

(1) The FederalGovernment's largest single
 

da-ta processing service, SERPRO (Servico Federal de
 



FrOOessamento :de'Dads)'' was, Originally"-ntended'to'. serve
 

ill elements of th& Federa1Government', but iithouhg 
t rclaims .of the Ministrytoservsome,100 .customers•oiitside 

Vt. .Cianci~fi hibhti' ioct,itdv"oth i', 6-
dfFlf . , .,c- fi: --- !ie-: A-' .;,e '--1• ' ate-, '•fe it d v t s ' ea• 

m~j ority o6f th%e-timFor-"that ministry *"-Support t the
 

iicdme t a'x ictiv14''i't its n,-ajr sifigle proe&t. SERPRO 
asa tO'tl of 22 "'computer~s (19 are IBM and-iee 're B rroughs) 

i'cat-e in eleven';'differednt 'centers 'in'BraziJX e1SERPRO 

g,ro-thTasrbeen .veryrrapid. The first computer 'was'-installed 

jn.Jaiuary:1968. .Th 19'69 there were '70,000"forms fprocessed 

in ithe. income tax'syt1iem and this raimber has-risen to 8
 

millionio-in 197,2.',SERPRO has two '7/145's in operatio'n 'and
 

extpe'ts,.To 'install a -170/165 t-'two .iore 370-/1W5 ,, three
 

3.70'/'135 "s,and ,two Bitrroughs 3500/3700ts. :,SERPRO";has the
 

ar~ges't data 'processing facilitieS, in Latain Americawiti over
 

0o'd e's; and '.ai197:2 bu'd'get,'f $35 mil.oi6n,% Over 50%
emplo 


of .i'ts,!:efforts are.in the :area of data,-preparation"ind input.
 

However ,;work is,accoiplished'oi research'.p6jects related
 

'td'hardware' and "systems war. : "There is 'also '"deve1opmenta l"
' soft;


r'e'se'dach '-in the papplications'
.ddsign 'and programming area.
 

"(2), The Institute :Brasilelro de' Informatic
 

,)wasfounde ihf 1971 ,sa
a pa'rt of theBrazilian Institute 

b'fiGOgraphy -and'Statistics (IBGE)'•of the Mini'stry of panning. 

-3.~ omewhat bo.o'tepart 'of SERPRO but serves 'only the IBGE. 

Th.is'.,Insti-tute- (IBGEY s one of,.th4 three major ..ements.of the 

i 
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Ministry.of Planning; the others being 'the*Devel6pment Bank
 

and-an Institute.,of -Planning, about ,emPloyees:.The.-IBGE,.has em.plO, 

and about!75 are ..in-IBI .(the datap..oce.js&9 shQp)-I


I... ... .... _ n .[an 

interview withhe president of .,IBGE .he l'tedthe.inki etween. 

the, ass,of statistics collected and,,tabulated andAthe use of
 

these statistics in, planning as ;the; most,.significant task 

facing.his organization, e feels that this is .he. important
 

area .for computer technology',and,discussed modeling and,its
 

importance not ,,onlyin,,.,eciion-mckingbut ,in,..the ident.ification
 

'of..statistics to,.be .collected and_.processed...:.He emPhasized
 

,the,need to -more effectively use .the computer as.a- tol to
 

assist in research connected with .theplanning.,function.and
 
t,o enhance the offices,!analysis .. 4apabilities.hepis.a major 

need for effective staff,development-he identified.this -' 

•as ,,the most . significant. single :requirement.; ::In .,this .egard,.. 

he ,emphasized the need for a staff with,:practical capabilities
 

to meet the ;specific requirements of the Insitute. The.IBI.
 

operate s. an IBM 37.0/155 and .-included .-among i-ts, projects ,are 

,the-processing:.of .the,demographic and .economic,-censpusand
 

,the elaboration of.a.iarge.data base,of soeaio-economic, data.
 
(3).,: The,,Ministry of.Planning has estimaed
 

,that.,,the-data..
processing,expenditures of,the public administration 

will be about.$125, million from 1972 to 197..7 Considering 

the importance .,ofthis areaj,: the.FederalGovernment created a 

coordination committee for data,.processing- ac.ivities in; April 

1972.....The ommittee sknow as~APE.--Comssao .de oordenacao 

http:Ministry.of
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Actividades de Processamento Eletronico, It is"an inter-.,
 

ministerial commission chaired by the Secretary Ge'neral of
 
the Planning Ministry (currently Sr. Flanze) The.xecu ive
 

y r.lanze Thie exe-utove
 

secretary in charge of day-to-day operations is Mr. Ricardc
 

Saur, formerly with Petrogras. The membership of the
 

commission consists of representatives of the following:
 

the Armed Forces General Staff; the Finance Ministry, the
 

Development Bank (BNDE); SERPRO; IBI; and the Office of
 

Administrative Reform. CAPRE's main purposes are to
 

rationalize the governmental data processing investments
 

and to uprgade the productivity of its data processing
 

equipment. It's functional responsibilities have been set
 

forth as (a) maintain detailed records of equipment and.
 

software employed in Brazil in both public and private
 

sectors; (b) provide advice concerning procurement of
 

equipment for Federal agencies; (c) coordinate technica
 

training programs; and (d) propose financial policies
 

especially with respect to Federal financing of activity
 

in the private sector.
 

In interviewing Sr. Saur, he emphasized.that the
 

main thrust of the work of the Commission was not tp restrict
 

computer activity but to assist in the use of computer,,
 

technology. In discussing the responsibilities of CAPRE,
 

he stressed the need for assurance that hardware being acquired
 

is really needed and that all supporting systems have'.be-en
 

adequately planned for in advance,. In the educational: ea';
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'Sr,.Saur feels strongly thatadvanced computer science
 

education is being taken care of and that practical training
 

for immediate strengthening of user's capabilities is
 

necessary. He .discussed the plans in Brazil to create a
 

capability to manufacture computer hardware, stating that
 

the emphasis will be in the minicomputer field and possibly
 

selected peripheral equipment. It is anticipated that
 

there will be an agreement reached for cooperation with a
 

foreign firm--he mentioned Fujitsu, DEC, Varian, H-P, and
 

CII as possibilities. He believes, as do others in Brazil,
 

that such an industry is needed so that Brazil is not
 

dependent completely on imports and to provide employment for
 

a core of highly-trained engineers to develop in the
 

country.
 

Sr. Saur expressed particular interest in the
 

area of U.S. Federal laws, organizations and mechanics for
 

the direction of the use of computer technology. He also
 

discussed the need for planning and action in Brazil in
 

the area of standardization.
 

b. State 8 Municipal
 

(1) The various state governments of
 

Brazil have data processing capabilities and are rapidly
 

expanding. For example, Sao Paulo has an organization
 

called PRODESP with an IBM 360/65 and employing about 70­

systems analysts and programmers. In addition, the state.
 



,ofr'Rio!Grandede- Sul, is',currently investing,aboutl $3 .,5% 

its data processing equipment.,sihilJJbn 'tb expand 
(2-) Similar; work- is ,underway in the 

'municipal igovernments--,around .Brazil' with that', oh the., stare 

4level-. The :data pzocessing center, for example ,: for Sao 

3701155' and a very active- support program.-Paulo has,' a 

This, data isonly a small sample of what i's 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
 

It 	is
UniversidadeFederal do Rio Grande do Sul (UFRGS). 


not'possible"to cover the University activities in'this
 

is made to the work of the U.S'. National
repbrt; r'fefrence .­

,Abademy of :Sciences;and.their sponsored work team that'has
 

prepared reportson computer science education in the
 

universities. -,Albrief Summary is as follows:
 



Catholic University of Rio de 'Janeiro
 

Since 1967,, the Department of
 

Informnatics has been:offerngh'an-.actv e,master of science
 

program in-,computer science,. There are currently aboud-90
 

students enrolled in different stages of this program. At
 

the end of 1971, about; 25,master degrees,were,g-aned.:-The
 

program'is,expected,-to,produce about--.,30. graduates ppre,;year.
 

once.:it has stabilized:. ,The,present-.faculty.has- 26 ,members of
 

which 10,have doctoral degrees. 'The.Department has. access
 

to the University'.Compuiting .Center with,its IBM 370/,16,5,1
 

IBM 7044 and IBM 1130. The staff of the Computing Center of
 

>about 20work part-time fo,-theDepartment of Informatics.
 

The.Catholio University is also starting,a.Ph.D.; program in
 
computer- science. 'The, first , students -, attending,,the-pogram 

will igraduate in 19 74.., It is expected.that,:the program will
 

produce about 15 graduates.per,year.by; 1978.
 

-b. University of.Sao Paulo
 

The Departmen.t of-AppliedMathematics
 

of USP,.hasa a program !eading to a Bachelorm of.Science,in
 

computer science ,which.is presently in its- second year,#.K.
 

The first; ,class ,(0 students) will graduate, in -197.. .The
 

Department is- alsoplanning ;a;:Master- of., Scienc.el programito
 
be pf.fered in I9713. Pesently, the. students interestedin 

computerpscience have:,to take. their 1,Master of' Science, e ther 

in mathematics,or.:in electrical engineering. A numberof graduatE
 

courses in computer' sciencee have been offered,since.1968.
 

http:Scienc.el
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Alio 	 of Sao 

ise 


Politechnica -Intis labithere hatbenthe o to0'
 

construct a micro-computer (4
k 

bytes of memory)Whic6h,'as
 

designed in 1971'by graduate students. This'project is a
 

part of the drive to establish a computer 'a1irdwagei''nddstry
 

in.iBrazii 'It: is believed by'-some-as essential to provide
 

employment for engineers trained in the:design fields and
 

thatt,"Braiil needs 'to have a cadre'of such trained people.
 

The"o6rk is being supported by the Ford Foundation through
 

ihe;1presence of'Dr.'J. G. Rudolph-from'Hewlett-Packard, 'He
 

will be on the faculty for'one year,
 

Paulo 	 thheetS4 Sy~erssDigitaLaboratory in the Escola
 

c. 	Feaeral University"of Rio deJaneiro
 

.The"Coordenacao de Programas6de Pos­

graducao-in'Engenharin (COPPE) offers a masters'in'systems
 

hgineering !with'emphasis on computer science. The program
 
h&s:65',gladuat students, half ofwhom are ona full-time
 

ibdsis? There :are'six Ph.D.'s and 12 M.Sc's in the program 

ade t l-,fime fthe will reach 32'by 1973.-ffaculty. 


d'. 'Every'major Brazilian-universiyi
 

,offers some introductory.undergraduate coursei-Wncomputer
 

ru g Iadditionseveral'Brazilianuniversities
 

* 
aret4eipi.ng'tomet the countryt s growing needs'in''the'area of
 

.EDP'traihigby-offering-extension'courses."
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,,Research 7vCenteZ's:, 

~The '.Institute,-of At~ic',negy,_n Sa',Paulo 

,370/!55 n.,Nhas' an,IBM:1l62O and . install anIBM 'ther
 

nearr future'	*,,1
 

lb..,,:
,The National Institutel of Space Planning~has
 

a,BuRroughs>-6700..
 

-The Brazilian.Center of Fiscal Planning,.
 

has an.IBM 370 145.
 

4., ,The'Otherr!majorusers of computers include.
 

public utilities,- financial- institutions , manufacturing
 

firms and 'data service centers. No attempt is ,made in ,this
 

report to list all computer,centers;. in fact,, there .lis'-no
 

complete,,inventory available.;.,,
 

It Ihas,been.estimated by.-the ACM chapter in Sao Paulo
 

that.,.thereare a total of l1,200,people -in the ADP.activity
 

distributed as. follows: systems.;analysts--3,So00; programmers-­

4,,, computer operators 0, Such-figure s: have been
000 ­

increasing by 25 to,:30% per year,and,,are.expected to,continue
 

availability,of ;qualified
growing at 	this.rate.:Thus, .the 


personnel in adequate numbers is,!a critical problem. The
 

Rip Symposium lon ComputerEducation:.-held, in.. ugust of4.1972
 

was devoted to allaspects .of,,:this issue.. There appear to be
 

;,,adequate efforts6inthe developmentlof-computer, sciences:
 

education at the ,university leve.. This is,notto .saythat a
 

satisfactory level has been reached but that the need has been
 

There
recognized 	and programs are underway to meet the need. 




.149 

appears to be a needlfor more attention to vocational
 

type training--development of programmers, operators,
 

etc., who do not necessarily have a university background.
 

The computer manufacturers' representatives (Burroughs,
 

IBM, Honeywell-Bull, and Siemens) all .emphasized the problems
 

concerning human resources, training, education, etc. Each
 

expressed the opinion that education and training were the
 

principal problems. There seemed to be agreement that the
 

lack of adequate systems analysis and design was the major
 

area of deficiency. There has been a straight transfer of
 

applications from unit record equipment to computers and then
 

to upgraded hardware without any attempt to examine the entire
 

function from a systems standpoint and then develop the optimum
 

application system placing the computer in this new context.
 

The president of Burroughs made a particular point of this and
 

believes that much of their success in Brazil is due to
 

insistence for systems analysis, etc., prior to hardware
 

installation. Burroughs has made its major penetration in
 

the world market in Brazil--about 160 systems using Burroughs
 

equipment are in operation.
 

Because of the shortage of qualified people, salaries are
 

very high. This has caused serious problems, creating friction
 

with other employees in the, same firm and also contributing to
 

a high turnover rate in the computer field with high
 

mobility.
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rhe subject of regional training was discussed with the
 

representa 


that this approach is not very realistic in Latin America
 

It is felt that significant cooperative efforts among the
 

countries was highly unlikely. The opinion was also expressed
 

that.cooperation between countries at similar levels of
 

development (rather than developed to developing countries)
 

manufacturersts I ves and'IBM, in particular, feels
 

' '
was not realistic.
 
•,-,44-4, ... . ; " ' i , ; . i'' . - . : ' "*4 , . - "- 4.- , 


'there appeared to be general agreement among the manufacturers
 

that the need for standardization efforts is great. The
 

Burroughs president was especially hopeful that the CAPRE
 

(government coordinating computer commission) would make
 

significant progress in this area.
 

Computer societies and organizations began in Brazil in
 

1961 with the founding in Rio of ABRACE (Associacao Brasileira
 

de Computadores Electronicol). It has never expanded, however,
 

much beyond Rio and is not very active today. ABRACE was the
 

Brazilian IFIP representative until December 1971; there
 

is'.no representative from Brazil at this time.
 

Another organization--SUCESU (Sociedate dos Usuarios
 

Computadores e Equipametos Subsidiarios)--was founded in
 

R,'o 'in September 1965'. It is an organization for users,
 

manufacturers, end suppliers, currently with about 400
 

organizational members. (There are no individual members
 

but this is being considered.) In: June 1969, SUCESU became
 

a national -organization and regional chapters have'; been.
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established ,in Sao Paulo, Minas Gerais,jRio Grande de Sul-, 

Earana. RernambBc,.ahla andBrasilia in addition to Rio. 

The,',national organization.holdsa. ata processingconvention
 

considered to, be the most important for the.,acheyear, 

Brazilian.computing community.. SUCESU provides an opportunity
 

for users of similar equipment and applications to meet.and
 

exchange information. It also provides for the translation of
 

selected literature, conducts various industry-wide s.urveys,
 

represents the users in meetings with Government officials,
 

etc.: During detailed discussions of the organization's
 

structure 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 subject with the Brazilian standards organization.
 

There are several data service centers operating in
 

Brazil. Both IBM and Burroughs are running such activities.
 

In addition, there,is an independent center known as Datamec
 

who operates six B-3500's, two B.-500's, one B-200 and one
 

IBM 360/30. I met with the head of Datamec's training activity
 

who provided the fbllowing information. The center began as
 

a'par of .the Ducal Company, a large clothing manufacturer,
 

in 1.963. It began to sel2l services :outside of this firm and
 

.then became independent with Ducal-as-a client. The
 

principal,app lication areas deal with:finance and banking.
 
Slargest'sin t is .the lottery system in Brazil.
 

Thela s~lgleaccount• 
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196j8 ,7tlie firm,d4ecide'd t 'enter'.the field ot computer. 
educati Th.l fromhercourses cove'" the full scope- of activivt 


They have about 500 A'students
orintation to programmer training. ' 


in any given month in some phase of th training.> 'Many--of
 

'te iistructor' 'are prt-tme 'and cons ideraEion is'being­

given to move into the consultilng field. Th'e 'totalIDat'amec
 

has about 450 emplyees, including over'" OkeypUnchePrs"
 

in Rio.
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Interviews:
 

Alvaro Velasquez, Chief, National Department

of Statistics (DANE) and Head of-Commission­
de Normas (Federal Commission 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
 
Calculations, National University, Bogota
 

Heberto Pachon, Director, Computer Center,
 
University of the Andes, Bogota
 

Manufacturers Representatives:
 

Enrique Rugeles Amaya, Sales Manager, IBM,
 
Brazil
 

Louis M. Arnel, Manager, Burroughs of Brazil
 

Miscellaneous:
 

Ernesto Rojas Morales, President, Colombian
 
Association of Electronic Calculation
 



Fernando Corral Mald6nado, Vice President for
 
Finance , Bavaria (Brewery). 

.Guillermo Osuna Sanz, Chief of DataP opcessing,
 

Bavaria
 

SunmmkAry of' visit: 
Colombia has over 80 computers and aDouttnree-rourns 

of the total. applications are in.the business.or general
 

commercial area. About 70% are IBM, 16% Burroughs, 8%
 

NCR, and' 5%UNIVAC,. Almost one-half are rented and one­

fourth are purchased; the remainder are a part of an educa­

tional plan or have been locally assembled.
 

The government has recognized the significance of computers
 

to this country's economic development and has established
 

a commission to direct its use in government--with the
 

chairman reporting to the-President of Colombia.4 Dr. Alvaro
 

Velasquez, the Chief of DANE..(the governmental statistical
 

office),"is also"head of this commission. He provided the
 

followifig general informatiOn concerning the commission. 

It was established in 1968 with,the principal objective 

of achieving higher .hardware utilization and efficiency within 

-the national government. It has not been active, however, 

until very recently..The 0donmissi6n is planning to place 

priority on the tasks of 1) review of justification for 

!computer nardware -gy pgvernment .organizat ions ,(theymust all 

be sent to the commission for overview); 2) acceptance of the
 

responsibility for actual hardware selection for all parts
 

of the-government; and .3)-direction of the program of
 

http:business.or
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*inancing and details of accuisition of hardware. He
 

also expressed considerable interest in standards
 

and considers this work to be within the scope of the
 

commission. The Commission is composed of representatives
 

of the major departments of government and is supported by
 

a staff of 5-6 people who Work full-time in this area.
 

It is intended to extend the authority of the commission to
 

state and municipal governments.
 

Dr. Velasquez feels that education is the most critical
 

problem in the effective use of computers in Colombia. The
 

universities are not able to support the demand. DANE does
 

its own training and operates an IBM 360/50 complex with 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 communications controllers and the system operates
 

under IBM OS (operating system). The DANE computer activity
 

is the largest in the Colombian government and one of the
 

largest in the country.
 

The Chief of the Systems Division of the National Planning
 

Department and his staff provided information on the work
 

of their department. The'planning responsibility in this
 

department is not for national computer use--that is the role
 

of the commission--but it is in the areas of economic and social
 

planning. For example, a main project is the preparation of -:he
 

Public Investment Plan which is a part of the National
 



Deveiopment 7Plan. The SystemiDivis:on uses statistics taken
 
f m prearesecoiiomic., *mdelsfree'~, 

for exeeution on,:an
 

IBM 1130. From all evidence, this modelling is rather
 

simplistic but it is significant tha"t such a program is being
 
ctei The prnipal problem in effective computer use,
 

from DANE and prepares imoes 


in the opinion of this system division staff, is one of human 

resources. There is a serious shortage of people with adequate
 

training. They also cited the low government salaries as
 

a major difficulty.
 

A major point was made concerning the lack of technical
 

literature and manuals--when such are available, they are
 

usually in English. Also, the lack of standards was cited
 

as a significant problem causing much duplication and blocking
 

exchange of data and programs.
 

There are two universities in Bogota with computer centers
 

and educational programs; i.e., the Universidad Nacional and
 

the Universidad de los Andes. The .Universidad Nacionalis
 

a government-supported school with over 13,000 students. It
 

has had a history of unrest and classes only began again in
 

hugust after being closed for about s'ix months. Its equipment
 

is an'IBM 1620 with associatedperipherals. It was installed
 

in 1967 and is supported by a staff of 13 people, including
 

four programmers. The computer is used in three areasof
 

a6tivity, i.e., administrative--40%; teaching--30%; and
 

research--30%. Engineering students are all given introductory
 



2ourses and some FORTRAN programming. They also receive a
 

3emester or numerical anass athd staisical-meth6ds and
 

orfe'take a'course or two in opeatioi s research. Very 

little'us is'made of the computer by the other colleges' 'of 

the University. 'in fact,'there is a major controversy over
 

the placement of the computer center organizationaly in
 

the"university and it appears that the Dean of Engineering
 

will retain the center.
 

The ftiure plans of the center were discussed in some
 

detail and its intention to upgrade'to an IBM 360/44,
 

i c1udin six '2260 cathode ray tube terminals, etc. They
 

also fntend to acquire an EAI 580 anal6g computer. There was
 

als6 Interest expressed by this staff in the need for computer­

rela'tedstandards activity.
 

The main theme of the director of the computer center
 

at Los Andes was the desirability of providing Centralized
 

:omputer support for those universities in geographic'proximity
 

With each other. He used the State network in Wisconsin with
 

the c'enter in Madison as an example. He worked'with UNIVAC
 

in Chicago for 14 years before returning to Colombia.
 

Los Andes has an IBM 360/44 with 128K core and three
 

S23ll disk 'drives. It was purchased for about $700,000.
 

Thi's'-center is also under the Dean of Engineering. The'
 

+di'e6or expre'ssed a 'str6ng need for a'standards program,
 

The' irector does not believe that the threat of unempl6ymeit
 



due to .. signif ant ,factor in Colombia.
computers is,; 


He commented that this was not a country of high technology
 

and fear of computers does not exist simply ,because most
 

people have no knowledge of them. He believes, however, that
 

-it. is managements .responsibility to see that computers 


are used ,do tasks not otherwise possible-.-not principally
 

as labor-saving devices.
 

IBM Colombia employs 450 people and all but about 20
 

are Colombian. The company contributes significantly to
 

the .country'seconomic activity., It operates a large type­

writer assembly,plan, for ,example, and is the largest
 

corporate tax payer in the country. Its exports to other
 

Latin American countries assist substantially in the foreign
 

exchange balance..,
 

The major problemin the computer business is the lack
 

associated
of.available foreign exchange and high taxes, etc., 


with bringing a computer into Colombia. Duties, transportation,
 

etc., total 84% ,of,the purohase price. It is also very
 

difficult to arrange financing.
 

The human yesources.-quantity and quality--are also
 

a problem., The IBM representative feels that this -"an.only
 

really be met through increasing university-level progpgs
 

andthus moving.graduates into the ADP field. IBM .issupporting
 

visiting professors to teach teachers at various universities.
 

lie feels that the major contribution can be made in this area.
 

lie had had experience with'all levels of training and
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education and feels the greatest'success is through'
 

"
universit*es. IBM-isdonating a computer to the Ministry
 

of Educationforuse in secondary school programs. The
 

National University will assist in this work.
 

The IBM manager feels that teleprocessing-will be
 

a partial answer to the foreign exchange problem--but
 

will be slow in coming. IBM has tested both Telex and
 

telephone lines--the former are not adequate.but phone
 

lines are of acceptable quality. Discussions are now
 

going on which the government concerning charges. There
 

is a difficulty in that city phone companies report to
 

mayors so there is a political/organization&l problem. The IBM
 

representative indicated that the Colombian GNP per capita
 

is about $305 and that this coupled with the high attrition
 

rate as students move from primary to secondary schools
 

and to universities are very serious problems making the
 

use of high technology very difficult. He was high in his
 

praise of the University of the Andes.
 

IBM's computers imported into Colombia generally come
 

from Japan and sometimes Canada. He discussed concern over the
 

use of the second-hand computers. They are usually in poor
 

condition, old machines, difficult for IBM to service and
 

keep running. Also, they usually do not have the capacity to
 

really be of significant support to the user.
 



Dr. Arnal of Burroughs described his problems in
 

competing with IBM for government business. .Burroughs,bas
 

only been in Colombia for about three years while IBM has
 

been in the country since 1938. Burroughs does have about
 

15% of the market in numbers with most-equipment being the
 

B,3500. Most of its customers are in the financial business
 

in one aspect or another.
 

Dr. Arnal also has had a difficult time in doing business
 

with the universities. A more active role is planned with
 

the educational community--including possible financial
 

support forvarious educational programs.
 

Dr. Arnal discussed at length, the issue of education at
 

the university level. He complained about the present stress
 

on engineering as opposed to computer education in business,
 

economics, etc. He pointed out the absence of management
 

training and education in the area of management information.
 

He stated he could hire all the engineers he needed for $350
 

per month, but that industry needed people of high quality
 

in management science and information.
 

Dr. Arnal also discussed the economics of marketing in
 

Colombia referring to the 84% charges on top of the selling
 

price. However, he feels that adequate resources are available
 

(in government, particularly where they are exempt from
 

60% of these charges) and it is not a major obstacle in his
 

marketing efforts. The discussion included comments on the
 

importance and benefit to Colombia of competition in computer
 

marketing.
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Dr., Morales, the,President of.the- ",users" group in
 

Colombia, described its activities. This group has only
 

personal members--not organizational members. It is more
 

a professional society.thanuser's group,in the usual sense.
 

The principal objective is the improvement of communication
 

among those engaged in computer use and education. The
 

group sponsors a Congress--held every other year--where
 

technical papers are presented and problems of mutual concern
 

are discussed. In addition, the association prepares a
 

technical newsletter, however, due to inadequate funds,
 

it is infrequently issued and is not very significant
 

1by their own admission. The association also has committees
 

for action in specific areas, i.e., education, ethics,
 

telepr9ocessing, etc. These committees sponsor special study
 

sessions in an attempt to assist in communications and transfer
 

of technical knowledge.
 

Dr. Morales feels that the principal requirement to support
 

more effective use of computer technology is wider educational
 

programs in the universities. He discussed the dominance of
 

computer education by the engineering colleges and the need for
 

economics, business
its extension to other programs such as 


administration, etc.
 

e discussed the need for work in the area of standards
 

,nd fcels that this is very important. Dr. Morales was
 

formerly the head of DANE and was instrumental in the establish­

ment of the Federal Commission for Computer Technology--now
 



headed-by the present chief of 'DANE---Dr. Alvaro Veasquez. 

Dr. Morales expressed the opinionthat 'th senior "overnment 

officials were aware of the potential"of compute6rSin 

development but that current "political considerations" 

' e

have.delayed more effective c'dti n. The value b f 'th"
 

proper use of accurate statistical data in both economic
 

and social planning was emphasized by Dr. 'Morales.
 

In discussing human resources, he co6mented tha the
 

vocational type training programs have assisted 'i meeting the
 

needs for low-level programmers. There are-several such
 

commercial operations in Colombia. But 'heastressed the
 

need for higher level systems analysts who could develop the
 

applications-that will'have mostrheaning and'impact on development
 

The Vice President for finance and data processing
 
tmanager. of Bavaria, one of larges 'ind strial.rga.izations 

in Colombia, explained that firm s use of domputers. As
 

might be expected, their outlook on the useof66mputEer technology
 

and its problems is'different than those in government or
 

the universities." Bavaria is a very iarge brewery and also
 

has a wide range of 6ther commercial activitie that'i*
 

directs. They began use of computers with an"" BM 6 in
 

1961, changed to an IBM 1410 and then to aii IBM '60/40N
 

(purchased) in about 1969. They have gradually-put more
 

applications onthe compu-ter and are now planning for an
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integrated management information system tied to
 

subsystems for finance, account budgeting, inventory, etc.
 

The computer is not yet used in the production process but
 

it is being considered for a new plant under construction.
 

Of.,the_16 staff nmembers at the computer center, five are
 

universit graduates Bavaria has had considerable success in
 

training their own employees in ADP. This has been done with
 

some help from IBM, but largely on their own. The Vice
 

President considers .the computer to be absolutely essential
 

to the company's effective operation. They are looking
 

forward t6 eveenEual expansion to an IBM 370 and plan to
 

use teleprocessing to link their many activities throughout
 

Colombia. Bavarian officials feel that the unemployment
 

issue could be troublesome if not properly handled. They
 

have shown't0 the unions that the computer actually supplies
 

them with more complete and accurate data with which to
 

protedt their interests. They have also shown that those few
 

people displaced by the computer have been given opportunities
 

for better paying jobs. This campaign has been very
 

successful.
 



KOREA
 

Interviews:
 

qovernment
 

!Hyong Sup' Choi, Mni ter of"'Science -and Technology
 

Hyung-Ki Kim, Director, 'Bureauof Technical
 
Cooperation, MOST
 

Sun Kil Kim, Director, Bureau of.Progr4am
 
Development and Promotion, MOST
 

Man Yong Lee, Director, Information
 
Management Directorate, MOST
 

.Dong Chul Kim, Assistant to the Director.
 
Information Management Directorate, MOST
 

Kil Yeong Song, Director, National
 
.Computer Center, MOST
 

,Kyung Soo Kim, National Computer Center, MOST
 

SunRae Choi, Direetor, Bureau of Statistics,
 
Economic'Planhing Board
 

Clia'Wui, Chief, Data Processing Division,
 
Bureau of Statistics, Economic Planning Board
 

PilBong Han, Chief of EDPS Operation, Data
 
Processing Division, Bureau of'Statistics,
 
Economic Planning Board.
 

Commercial/Industrial Users:
 

Korean National Railways -

Cha Hyun Mun, Administrative Official, EDPS 

Jin Hwan Cho, Manager, EDPS Office 

Kyung Rak Nam, Chief, System Analyst 
Section, Data Processing Center
 



Korea Banks Computer Center
 

D. C. Kim,, Secretary General 

Hak Kyn Yang, Staff Member
 

Korea Electric Company -


Jae Min Oh, Chief of Computer Center
 

Sung Won Jang, Computer Center Staff
 

Korea Computer Center ,
 

Won Yun Kang, System Analyst
 

Hyung Soon Kim, System Analyst
 

Manufacturers Representatives:
 

IBM, Korea -

G. C. Rasmussen, General Manager 

UNIVAC Division, Sperry Rand, Ltd. -

Peter Main, General Manager
 

-ontrol Data Korea, Inc. -


P. R. Min, General Manager, .Marketing Division
 

Sun Ha Kim, Sales Manager
 

(orean Institute of Science and Technology-


Ki Soo Sung, Manager. EDP Department
 

Summary of visit:
 

There were a total of 34 computers in Korea as of October
 

1972. 
 The growth has been rapid with the first computer
 

installed in the Bureau of Statistics of the Economic
 

Planning Board in 1967. 
 By the end of 1970 there were 19
 

computers in operation and by October 1972 31 different
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..
organizations had a,total of.34 computer 'installations. The•
 

Koreans -have clas.sified fou. bof the computers as. large,'r' 


as medium size and 12 as small computers. This classificatioT
 

has apparently been made primariy by core capacity with a
 

CDC-3300 and UNIVAC-1106 and 9400 classed as largean IBM
 

360/40 and 25 and UNIVAC-9300 as medium., and an IBM 1130 and
 

FACOM 230:-10and 230-15 as;'small. Of the 34 computers
 

currently in operation- 12 are .IBM, nine are UNIVAC, six are
 

FACOM, four are CDC, and three are NCR. The applications are
 

typical'for a developingcountry with 10 computers located
 

in universities, five used in government administration 

and statistics, four in banking and insurance, four in accounting
 

'and business-applications, four in data centers, three in
 

engineering.andscientific work, two in defense and two in
 

public corporation administration. About two-thirds of the
 

computers have been acquired on a rental basis.
 

The 31- organizations operating computers have reported 

a total of 627 peoplewo~k~ing in some phase of the activity. 

The total indludes"'46 managers, 68 systems analysts, 455 

programmers and 58 operators. There is no report of the 

number of people involved in data preparation and input;.. 

Interviews "with representative computer users revealed 

problems' and difficulties in effective operation similar 

to thd6 e experiencedby the other LDC's visited, There is 
d-'shfag6f adequately staff., The'e ' ion and 
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training.programs have not been able to meet the needs Of
 

e sallationsV' There ia
rapd growth ini'compiutei'"' 
 s 

eVid'ehce~too7 anyt peoplel have' been 'tra'i'ned as,pri raters through 
:the Shot vocational-I'Jevel- training courses whle' here are 

severashortages of systems analysts, syistems level programmers 

'and experienced installation managers. There is acritical 

need. for senior managers and policy makers to more fully 

kunderstand-the potentials of computer assistance as well as 

the.problems associated with its use. There is no national 

-planriftr; education and training in this field and, therefore, 

there is inadequate balance in the present educational efforts 

:amonp thejvarious specialities, e.g., programmers, systems 

analysts, managers, and maintenance engineers. The significance 

'of manpower planning is recognized by the Korean Government 

asidemonstrated:by the'Third Five-Year'Manpower Development
 

Plan; 1972-1976 but this planning has not been extended
 

down',to 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 :basic •
 

p'lanning.,.usually necessary for successful operations.
 

!There-is evidence that some computers were acquired for' the
 

prestigeiifactor with no analysis made as to its actual
 

appliation.,,: Some computers were purchased without adequqate
 

technical-'services necessary -for the "deVelopment and,operation
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of appications. In many,installations', funetionAl
 

activities were.put..on the computer with no,.recognitiono
 

'of the,impact thisould have on-the total functional systems
 

,operation,.oProf~the need for a.thorough systems analysis
 

pprmittinga new conceptual orientation and approach. There
 

is.-a.lack of systemization in traditiQnal manual methods of
 

data handling.and changes areldifficult because they involve
 

nottOnly.,the procedure itself bu:t changes in the basic
 

system of Operations as well as patterns.of human behavior
 

in work performance....
 

.There are,:serious economic problems impeding the further
 

,use of computersupport in Korea. Foreign exchange is in
 

czitically short:.supply,and .computer hardware requires large
 

expenditures for rent or purchase from foreign suppliers.
 

The.o9vernment now requires all computer imports to be
 

apprqved through a government committee. In a survey
 

reported on by the Korean Institute for Science and
 

Tehnology, most..,,computer users consider the long-run
 

organizational efficiency through procedural
 

reform as the objective of computerization. This requires
 

financial investment over a,longi period before the economic
 

advantages are realized. In addition, the extremely high
 

-iterest rate (over 20%, in most cases) is a major obstacle to
 
long-.angeplaning,andinvestment such as..required in
 

computerization. These economic difficulties are un­

doutedly largely responsible for the fact that few computer
 

http:patterns.of
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installations are in private business firms and the majority
 

of the computers in Korea are in schools, government, quasi­

governmental public service firms, and data service centers
 

which are non-profit.
 

This emphasis on problems should not leave the impression
 

that there have been no.successful computer applications in
 

Korea. The Korean Electric Company went through an extensive
 

planning period prior to the acquisition of a computer in
 

July of 1971. The firm has an IBM 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 EL]ctric Company acquired most of its ADP staff through
 

additional training for those already in its employ. The
 

company utilizes the computer close to 400 hours per
 

month.
 

Other organizations that have achieved some success in
 

computerization 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 Railroad and the Union Steel Corporation.
 

The Korean Government's use of computers has followed the
 

typical pattern of early applications in statistics, such
 

as census, and later extension into support of the taxation
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"function, budgeting activities, limited economic planning,
 

and. scientific research. The overnment has experienced
 

serious difficulty in maintaining competent personnel for
 

its various computer activities. The pay is as much as
 

50% under the private sector for similar jobs. Thus, as
 

has been the pattern in many LDC's, the government has a
 

high turnover in its ADP staffs, training new employees
 

only to lose the better ones to private organizations.
 

The planning 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 Science and Technology (MOST). In an interview with
 

Mr. Hyong Sup Choi, Minister of MOST, he discussed the
 

importance of computer technology to Korean development and some
 

of the principal problems. He is very much aware of the
 

potential of the computer but expressed concern over the
 

high rate of growth of hardware accompanied by a generally
 

low utilization rate. The Minister described the Government
 

EDP Committee that includes among its responsibilities the
 

approval authority for all new hardware acquisitions in
 

Korea.. There prevails an attitude in MOST that there
 

should be a moritorium on uomputer imports until more
 

effective use is made of existing hardware.
 

Special mention should be made of the Korean Institute
 

for Science and Technology and its role in computer technology.
 

IKIST was established in 1966 as an integrated applied research
 



organization supported by both the government of Korea
 

and the United States to contribute to the development of
 

Korean industries. It is a non-profit independehnT'hO~pb5ation
 

that has been assured autonomy of operation and the
 

maintenance of financial stability supported by the
 

Government. KIST has an ADP staff of 100 people and is
 

equipped with a CDC-3300. The KIST Computer Center is
 

certainly a major center of excellence in the computer
 

field. It is operating, however, as a service center for
 

many users and this role will hamper its effectiveness as
 

a center of development activities and applied 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.
 



REPUBLIC OF,CHINA'.
 

.Interviews
 

Government:
 

K,T. Li, Minister of.Finance
 

Mr. Wang, Vice Minister of Finance
 

J. K. Loh, Director, Data Processing Center,
 

Ministry of FinanCe
 

,:Kevin Liao, System Analyst,rChiefof Systems
 

and Programming Division, Data Processing 
Center,
 

.Ministry of Finance
 

Jen Fong Hsin, Chief of Computer Division, Data
 

Processing Center, Ministry of Finance
 

Tai-Ying Liu, Deputy Director General,
 Department of Customs, Ministry of Finance
 

Ming Che Chang,;VLce Chairman, National 
Science
 

Council
 

Jih-Chen Ma, Senior Research Member, Division
 

"of Engineering .,NationalScience Council
 

;Mr. Chang, :National Science Council
 

H. T. Chou, Director 
'General, Budgets, Accounts
 

and Statistics, Executive Yuan
 

K. C. Lee, Chief of EDP Center, DGBAS, Executive
 

4Yuanh -


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, Dire6tor, Technical Cooperation
 

Department, Council for International Economic
 
Cooperation and Development (CIECD)
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William C. W. Lin, Deputy Director, Technical
 
Cooperation Department, CIECD
 

W. H. Liu, Senior Specialist, Economic Planning 

Group, CIECD 

Education: 

Tamkang College, Tamsui -

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:
 

Chinese 	Society of EDP -

Kenneth K. L. Fan, Secretary-General 

Erh Lin, Chairman, Academic Committee 
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China Data Processing Center -

Howell S. C. Chou, President',

Summary of visit: 

There were 44 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
 

The majority of the
are represented by from 1 to 3 computers. 


in the size range of the IBM 360/20 to 30 with a
computers are 


There are three CDC 3300's
substantial number of IBM 1130's. 


and one CYBER-70 series computer. Upgrading is planned for
 

several installations and first acquisitions are being made by
 

some organizations so 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 process of installing an IBM 370/135.
 

The first computer, an IBM 650, was installed at the
 

National Chiao Tung University in 1962 and replaced in 1964
 

with an IBM 1620. In 1965 the Taiwan Sugar Corporation
 

was the first to use data processing for industrial management
 

The China Data Processing
with the installation of an IBM 1440. 


Center grew from its early creation (with support from AID)
 

as a part of the Council for International Economic Cooperation
 

and Development to be an independent service center and was
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one of the first to install a third generation computer
 

(IBMf360/30) in 1967. It since hasadded-aUNIVAC19400;
 

The early computer users were educational institutions
 

and public enterprises. By the end of-1967 about half of
 

the computers were in colleges -andover one-third in public
 

enterprises. 
After 1968 the economic structure 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
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s-hasbeen amajor obstacle to the development' 0 
,otheapplications.,Theopnion was voiced,-that although
 

many managers express an 'appreciation.of,the,potential
 

of'computers few have;.the necessary understanding"todirect
 

the ,development of-their: use.<IA majorleff6rt is rneeded;lto better
 

inform the senior-managers 'and to develop the capabi)ity to
 

design effective system,;applications,
 

: ter problems highlighted by various individuals inter­

viewed Jinclude the shortage of well-qualified computer center
 

managers, i:the shortage of qualified-professionals in all areas
 

of., computer science and technology, the particular lack of
 

competencies in computer hardware technology, the difficulties
 

in,:the._-pr'ocessing ofl.the Chinese language by computers, and the
 

Sackof a"strong centralized capability in the government
 

forpolicy-making concerning computers. These are funda­

mentally the same problems identified in many of the other
 

LDC' s. 

., Thereview of-,the ROC Government involvement with computer
 

technology was enhanced by the,opportunity to meet with the
 

Ministers of Education.:and:.Finance. These men are fully 'aware
 

offthe,: potential of effective computer support to the,economic
 

and social ,development,and growth,of the Republic if-not
 

of;,allof .the problems,tobe encountered. The need was
 

discussed with the Minister of Education for a balanced
 

educational program with priorities set for resource allocation
 

http:appreciation.of
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from vocational programming training through graduate
 

programs in computer sciences. There does not appear to be
 

a staff adequately trained to develop such a governmental
 

program for computer education. There are individua.s in
 

Taiwan with the necessary knowledge and background but
 

government has not either seen fit to hire the necessary
 

competence or cannot because of an inadequate salary
 

structure. Without such centralized planning, there will
 

continue to be independent educational programs being
 

developed and offered, and each may be valuable but without
 

adequate planning of the national need nor relationship to
 

each other. The Minister of Education showed great interest
 

in the subject, provided time for an extensive discussion,
 

and went to great effort to arrange interviews with individuals
 

known to him to be knowledgeable in computers and influential
 

in this sphere of activities in Taiwan. 

The meeting with the Minister of Finance was followed by
 

detailed discussions with his director of data processing.
 

Tax administration is the principal application on the CDC-3300
 

computer operated by Finance. Over 7 million documents are
 

submitted by the taxpayers and about 90% of this data is
 

entered into the computer by optical character readers. Limited
 

use is made of key-to-tape machines.
 

The center operates three shifts per day and seven days
 

per week. There are 33 programmers and systems analysts included
 



in a total staff of 73. Return communications with the tax
 

payers represents a major problem because of the difficulties
 

in printing Chinese characters with a computer. Currently,
 

all, of the return mail is manually addressed. Research work
 

on Chinese character printers is being sponsored by the
 

National Science Council.
 

Planning has been underway for some time for the
 

data processing center of the Ministry of Finance to support
 

the needs of the Department of Customs. The early phase
 

of this planning was performed by a consultant who recommended
 

the replacement of the CDC 3300 with two 3170's and tele­

processing with links to the three customs offices. This
 

system has finally been ordered by the Ministry.
 

As a result of the realization and concern of senior
 

.government officials, an Ad Hoc Committee on Electronic
 

-Data Processing of the Executive Yuan was established
 

in 1968. Dr. Bruce Billings, the principal U.S. scientific
 

advisor in Taiwan, was instrumental in this development.
 

(Dr. Ruth Davis, present director of the Institute for
 

Computer Sciences and Technology, served as a consultant to
 

the ROC Government in the national planning for an effective
 

computer capability.) The committee was created at the deputy
 

ministerial level. As a result of the committee's efforts
 

a centralized data center was established under the Director
 

General for".Budgets, Accounts and Statistics (DGBAS). The
 

assignedADP.-esponsibilities of this center"include-the
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r-eview of application systems from all parts of the
 

Government, the review and approval of requests for ADP
,general guidance in the
 

equipment throughout the Government,
 

development of government ADP systemis, planning and review of
 

ADP pe'sonnel requirements and training, and the operation
 

of a processing center for census activities and general
 

government administration. The original concept has been for
 

this center to serve as the centralized data processing center
 

for the Government. This has not been successful and for a
 

variety of reasons other governmental organizations have been
 

permitted to acquire computers and establish ADP centers. In
 

addition, much of the government's data processing is'being per­

formed by external facilities such as the China Data Processing
 

Center.
 

The DGBAS computer center presently operates an IBM
 .'4J " " i -! ,"" '.".i 4 " 

360140 and thereare plans to upgrade the hardware to an IBM
 

370/145. Remote job entry is supported by the Center with
 

links to the Highway Construction Bureau, the Telecommunications
 

Directorate and its Laboratory, and the National Chiao Tung
' 

4 . ,',[ , . " ,' 1.. .. : "V : 4 " 


University. The center has a staff of 82 including 33 pro­

grammers and analysts.
 

Two universities were visited in the ROC; the Tamkang
 

College of Arts and Sciences and the National Chiao Tung
 

University. The Tamkang College has a total enrollment of
 

about 12,000 students with campuses at Tamsui and in downtown
 

Taipe.. Considerable time was spent discussing the programs
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of the Department of Computer Science and the Graduate
 

Institute of Management Sciences. Computer courses are
 

offered at all levels from an introduction to computing
 

through computer design, automata theory and simulation
 

theory. The computer center and department are a part of
 

the Engineering School. The computer center for the
 

college has an IBM 110 and is planning to install an
 

IBM 370/135 in the coming year.
 

The National Chiao Tung University is a very unusual
 

institution. It was founded in Shanghai in 1896 and then
 

reestablished in Hsinchu, Taiwan in 1958. It now is
 

comprised of a College of Engineering that includes an
 

Institute of Electronics and four under graduate departments
 

of electrophysics, electronic engineering, control engineering
 

and communications engineering. A graduate program began in
 

1968 and a department of management science was established
 

in 1971. 

As previously mentioned, this university had the first
 

computer installation in Taiwan--an IBM 650 installed in
 

1962 and replaced by a 1620 in 1964. An IBM 2770 has been
 

installed recently and provides access to the Executive
 

Yuan IBM 360/40 for remote job entry. The University has
 

elaborate laboratory facilities for both training and
 

research. A complete description of facilities and courses
 

is available at NBS. The capabilities of the University
 

will be significant in the country's continuing efforts to
 



181 

make effective use of computer technology.
 

Due to the emphasis currently being placed on tele­

processing by the planners in Taiwan, a visit was made to the
 

Telecommunications Laboratory of the Directorate General of
 

Telecommunications, Ministry of Communications, The
 

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
 

Study projects also inLlude data transmission
Communications. 


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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and an economic forecasting model. This list may convey the
 

impression that computer support to the economic planning is
 

firmly established and well advanced. Such is not yet the case
 

but, as indicated by the list, there are extensive efforts being
 

made to improve the planning and enhance development through
 

incpreasing sophisticated analysis requiring expanding
 

computer support. There have been recent contracts with
 

external consultants to improve the total planning process.
 



THAILAND.
 

It'erviews,:
 

Government:,:.-.
 

Prasidhi Ratanasatien, Chief, Accounting
 
and Statistics Division and Director,
 
Computer Center, Comptroller-General's
 
Department, Ministry of Finance
 

Rojanakorn 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
 

Division, Royal Irrigation Department
 

Education: 

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,
 
Chairman of Computer Center
 

Manufacturers Representatives: 

IBM, Thailand, Ltd. -

Michael S. Tormey, Managing Director 

UNIVAC -

Shuly Koo, Assistant General Manager, 
Summit Industrial Corporation 

Miscellaneous: 

Datamat Ltd. ­



Manoo Ordeedolchest, Managing Director. 

Narong.Sooppipatt, Systems Manager 

Telephone Organization of Thailand 

dKiat Siriparp, ,DP Manager' 

EssojStandard Thailand Ltd. -

Frank J. Zybura, Computer Center Manager 

;Electrical Generating Authority of Thailand 

Danai Manoparp, ADP Manager 

Bangkok Bank -

Vivat Utamote, Computer Manager
 

UN Economic Commission for Asia and the Far East
 

K. 0. Clark, Chief, Data Processing Section
 

Summary of visit:
 

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 are
 

in educational institutions, with one at the Asian Institute
 

of Technology and one at Chulalongkorn 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
 

are three or four IBM 3,60/.40-s.
 



.185 

.. ..... . goern..ent. n tion'o erYi-iitend
ee .fthe . . ,1la 

the National Statistical Office, the ,Coptz.oller-Generl.. 

in the Ministry: of .Finance, and the.Royal Irrigation 

-Department,. *The National,,Statistical Offide 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 Thai
 

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 center 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 1,969 in the Ministry of National Development
 

is unclear at the present. It is understood that it was intended
 

that this committee review all requests for computers from
 

government departments but its legal status seems to be in
 

question,
 

In discussing 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
 



competent employees was t emajoi!Froblem.,- There Isjisevere 

competition fromthe-pr'ivate:sector where salaries for
 

comparable'jobsoftnen'iarethree timesthose offered by'
 

government'. The turnover of personnel-in 1971 was,-almost,.one­

third of!the' staff. The principal-need is for qualified systems
 
nalysts. Installation management has also been anoarea of
s 


difficulty; fOr examp1e, thtive is need for improvement in the
 

scheduling of'jobs on the computer.
 

: The Ministryof Finance installed an IBM 1440 in 1965 and
 

currentlyopeates it for two shifts, reaching about 200
 

hours per month.' The applications are in the area of
 

accounting and budget control., The director of the computer
 

center reported that he was encountering severe hardware
 

t oubles on a frequentibasis. He is in the process of
 

upgradinig'the hardware'and is in receipt of proposals from
 

CDC, IBM,'and UNIVAC. He is strongly in favor of the IBM
 

pi~oposal but there is'extensive controversy within the government
 

c6n erning this procurement. The staff of the center is
 

extremely small with oniy .five programmers and no systems
 

analysts. 'It is difficult to see how a larger computer
 

couddbe effectively usid; without a major increase in quality
 

and quantity of staff. To date, the staff members hired have
 

been college griduates without'ADP.training and they then
 

have redeived this-training from IBM.
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The Royal Irrigation Center has an IBM 1130 with 8K
 

memory. The majority of the applications are in the area
 

of engineering such as hydrology studies, water resource
 

studies, and design problems. There are current efforts to
 

extend its use into administrative areas. It is also used to
 

support the planning activities 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 inadequate 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
 

other applications are programmed in RPG and PL/l. The low
 

government salary scale is also a problem for the TOT. There
 

have been recent hardware difficulties with excessive down-time.
 

The TOT manager expressed dissatisfaction with the IBM
 

response to these problems.
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The Electrical Generating Authority of Thailand
 

(EGAT) installed an IBM 360/30 with 64K memory in 1969.
 

The applications are about half in the commercial area and
 

half in the engineerU-g area. A complete list of applications
 

is available at NBS. The staff totals about 30 and the
 

computer is run about 1-1/2 shifts per day for a total
 

of 200 to 250 hours per month. The staff turnover is less than
 

in the government installations because as a government enterprise
 

pay is somewhat higher although still lower than in the private
 

sector. The computer center relies on IBM for systems and customer
 

engineering support and also for most of the training needed.
 

As in the Telephone Organization, the engineers do their own
 

programming. The computer manager complained of the lack of
 

understanding at the management level of the potentials
 

and problems associated with the computer. He also was
 

experiencing difficulty in communicating with the user
 

departments and in obtaining clear statements of support
 

requirements. In spite of these difficulties, major
 

expansion is planned for computer support.
 

The Bangkok Bank, Thailand's largest banking organization
 

installed an IBM 360/40 with 178K memory in 1970. The
 

bank has 52 branches and have five on-line terminals with the
 

computer for checking account activities. The line quality
 

varies and the system is frequently inoperable during the
 

rainy season. Other applications include the general ledger,
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savings accounts, and mortgage loans. Investigation is
 

currently underway in management information systems.
 

According to the computer center manager, the senior
 

management of the bank has little understanding of the ADP
 

The staff numbers about 40 and the computer is
problems. 


used for over 600 hours a month. The staff turnover is very
 

low and the pay scale and morale are good. The original
 

staff was recruited from within the bank and then given
 

New hires are now coming from the University.
ADP training. 


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 with 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 time but stopped
 

it because the task could be done more economically throu.
 

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 associated with data processing in Thailand from its
 

early days as an employee of IBM. In 1968, he began Datamat
 

as an independent service company and now operates an IBM 360/22
 

and a UNIVAC 9300. He provided considerable background concerning
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Thailand's experiences in data processing. The patterns
 

of development and problems aretypical with those found in other
 

LDO's; 3.e., early use in statistical-offices'of the
 

government, lack of trained personnel, international hardware
 
companies the leading influence, underutilization of equipment,
 

and a,trend from smaller equipment to more soDhisticated
 

hardware and plans for teleprocessing.
 

The two educational institutions in Thailand with
 

computers and related courses of instruction are the Asian
 

Institute of Technology and Chulalongkorn University. AIT
 

is entirely a graduate school for civil engineers and has about
 

200 students from 20 countries of Asia. The IBM 1730 is used
 

almost exclusively for englneering activities and the programming
 

is done by the faculty and students. A particularly significant
 

area of work has been in hydrologic research and analysis.
 

Plans exist to upgrade the hardware to a UNIVAC 1107. The
 

chairman of the computer center has tentative plans to
 

conduct a regional symposium concerning computer support for
 

Civil engineering.
 

An interview was held with Professor Ittipon Padunchewit,
 

the Director of the Computer Science Laboratory and Associate
 

Professor of Computer Science at Chulalongkorn University. He
 

is recognized as one of the senior experts in computer
 

science in Thailand and has also gained some international
 

recognition through his representation of Thailand at
 

international conferences. The IBM 1620 at the University
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is used f6r research,, teaching and administration. ,
 

giv'r~lfclde.'introductory, level: mndteri:alI' compiiter 

mathematics, data proce'ssi'g,systems-analysis'i programming 

and'spezial seeminars. Professor Ittipon.'believes that there should 

be a separate educationa'"in'stitution-for computer sciences 

to serve all the needs of"the country-andnot be hampered 

by ' Affiiiation and requirement s of a general educat~iona 

institution. He has plans for th- promotiohbf such a' 

school.
 

'The"UNEconomic Commission for Asia and the Far' East is 

Iodated in"Bangkok and Mr. Clark is.the Chief of the: Data 

Poces sing Section for ECAFE. He Had some observations-on the' 

'effor'ts made to"use computers in Thailand' and transfe-r'of computer
 

tehihnioogy to the area. He expressed concetn that the computer
 

mianurfacturers have taken advantage of the lack of training and
 

He. gave
'f h 'e o; anizational structures in Thailand. 
specific' examples ofhardware made available through-foreign 

assistance that Is being seriouslyunderutilized due 'to
 
fnadeqUate fe.isbil-ty planning and training. Mr: lark
 

discussed the problem of education and the need for easy
 

university
accessibi'lity "of the "computer to students in al 


departments if computer technology is to be effectively
 

diffused into the commercial, scientific and engineering
 

communities. He emphasized the need for training for
 

managers--both senior management in the possibilities of
 



computer. echnology and in'ADP managers to realize more
 

effective use of existing installations.
 

Interv izswere •held'with-representatives, of,.both:
 

IBM'.and,UNIVAC-. IBM .has been active-in.Thailand since the
 
ifirst installation of.its computer equipment in 19.6' whiPe
 

UNIVACt s officeshave,been perating for only three,years.
 

Both representatives,emphasized the deterrent to
 

increased computer use created by the 36% to 38% duty levied
 

against the imports. In Thailand, the government .installations
 

are not exempt from this duty as in many.countries. Both
 

firms are operating service centers--IBM is directly in the
 

business and UNIVAC operates its installation .for its agent,
 

,Summit Industrial Corporation and also as a service center.
 

'	As has been; the :case in,other ;countries, the,hardw!re manufac­

turers,have played.an unusual role because of the lack of trained
 

people and of,a general understandins :f computers. Some
 

feel that the compapies have taken advantage of the customers but
 

the representatives discussed the difficulties of selling when
 

there was this lack of knowledgeable management. They a1Eo
 

highlighted the absence of systems analysis capabilities.
 


