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1. Introduction

The 1975 Lima Declaration and Plan of Action on Industrial Develop-
ment and Co-operation adonted at the Second UNIDO General Conference, placed
particular emphasis on the mobilization of national and international
resources for the rapid industrialization of developing countries to attain
the objective that the share of developing countries in the total world
industrial production should be increased to the maximum possible extent
and as far as possible to at least 25 per oent by the end of this century

against the present rate of 7 ver cent.

The achievement of thiz tarpet places great responsibility on top
executives and managers in the developing countries for high management
nerformance at all levels in the industrial and related sectors. For this
purpose effective decision-making in all areas of industrial orgmnization
activities is of prime importance. Adequate information handling, including
its collection, communication and timely processing is a necessity to arrive
at the right decision and forsee its implications. ! ‘

The oomputer can be a helpful tool to extend the human mind and help
managers in this respeot. Computers are important in reducing the dispari-
ties that exist between developed and developing countries because, as it
is put in a UN study, "so many computer applications have a direct bearing
on some of the main faoets of the development prooess and reflect certain
aspeots of the technology that has facilitated the growth of the economically
advanced countries." /1

In the second UN Report on the Application of Computer technology for
development, a role of computers in raising management performance is
speoi fically stressed by saying that "in almost every sector of aotivity,
as well as in the more important management funotions of Governments, ins-
titutions and corporations, the computer - onoe its advantages and its
limitations are fully appreciated -~ can be a most helpful tool". L2

Along with the spread of traditional large computers a new generation
of aides small in size and powerful in capacity made to extend the human
mind and performance is rapidly ocoming to the foregroumd. Their development

/1 The Application of Computer Technology for Development, UN ACAST E/4800,
New York, 1971, p. 13.

[2 The Application of Computer Technology for Development, second Report
of the Secretary General, UN, ST/ECA/176, New York, 1973, p.p. T-B.




is 80 fast that neople are too much in a hurry to nause for 2 moment and
think of a meaningful name for them. They are generically called mini-
commtiers, However, the most recent developments in electronic technnlopy
have split this class of computers singling out microcomputers, on the

one sgide and maximinis and midicomruters, on the onther side of the spectrum.

This alone puts a manager, especially an eager but unsophisticated
one in a developing country, in a quandary. Moreover, this technology being
new for the so-called advanced countries is already penetrating the develon-

ing cruntries and this will be a major trend in the years to come.

On the one hand, it may be taken as a commendable trend since the fast
diffusion »f new computer technolory, its almnst simultaneous apnlication
in both developed and develoning cruntries, may close a technology apnlication
fap between them and lead to increased industrial production in the latter.
On the other hand, one should be careful not to repeat costly mistakes of
the past vhen large computers were nurchised without gnod understanding of
their advantapes and limitations, wvhich lead to under utilization and some-

times misuse aof computers.

The Asian Productivity Organization made this subject 3 theme of its
recentlv held symposium on computer anplicatinns in manapement (in May 1977).
Announcing the conference it pointed nut that contrary to the expectation
traditinnal computers did not produce meaningful results in the absence aof
due consideratinns given to inherent constraints tynically found in
develorin~ countries, viz., scarce capital resources, libour surplus economy,

the lack of qualified mannower, etc.

Minicomputers are cheaper pricewise but boupght in quantities in a
countiry may as well bring a frustrating experience.

With the above in vievw one may wish to take a bird's eye view of current
computer penetratinn in general in developing countries, then take a quick
look at computer development trends and, eanecially, at the outlonk of
minicomputer management apnlications in industry and, finally, one may wish
to know whether developing countries would be left alone to face minicomputer
suppliers or they would be able to get independant and unbiased advice.

The latter noint would make us touch upon activities, both present and planned,
of the United Nations Industrial Development Oxganization.

The aocknowledgement is made of the oonmtributions to this paper of the
Iaternational Institute for Applied Systems Analysis, Laxenburg, Austria and
EXEC AG., Basel, Switserland,




2. Computers in Developing Countries

The number of computers installedin Aeveloping countries is rapidly
groving. The rate of prowth in the number of computers for the 1963-1971
perind vas somewhat faster than the current rate of economic growth in 2
number of countries, both develoved and developing ones. The rate of
increase corresponded to a doubling in the number of commuters in three to
four years. The biggest rate nf increase in the number of computers used
was noted for the areas of industry (inventory, distributicn and manace-
ment) and in business administrtion. Lower rates wvere in the areas of
education and nublic administration. A stati stieal relatinnship between
the number of computers in a country and its pross domectic product (ONP)
was observed for that time neriod. D The number nf computers installed
in developins countries was estimated at less than 12,500 in 1970, i.e. —s

leas than 1 ner cent of the worild computer porulation. [4

Attemnts have been made to determine the derree of 2 country's
computerization. [‘3 The UN ACAST Yorking Groun on Comnuter Technnlogy
mstulated the existence of the followins~ four levels nf camputer usare?
initial, basic, operational, and advanced. Recently, 1 conputer industry
development votential (CIDP) inlex wa . surgested to be 2 measure of the
infrastructure necessary for suomorting a data prncessing industry. L‘%

The index with a1 ccale of 100 is a weighted comrosite of economic, educatinnal
and technological variahles, Further work was done tn define
the characteristics of the dp industry at any one levelof computerization
taking into account eipht key variahles which define the level of dp activity
and the role of five core organizations considered to be important channels
for the transfer of computer technology. The key variables are number and
size of computers, state of dp education, computer applications, computer
utilization by government, degree of technology in hands of nationals,
official policy towards computerization, inteinational assistance in computer
technology, existance of professional dp gmups and user organizations,

The five core organizations are gnvernment, universities, computer manufac-
turers, multinational enterprises, UN agencies or other foreign assistance
organizations.

A Seientifio American, Oot. 1070 :
§ R.C. Barquin, T. Nishimura, K. Whitney, Model for Progress in Developing
Countries, Datamation, Sept. 1976, p. 190.

g; Ibid, p.p 25-38




In accordance tith a CITP level seleoted countries, mnst of them

are developing nations, are placei as follows:

Initial: Afphanistan, Bangladesh, Bhutan, Botswana, Burma, Burundi,
Cambodia, Camemon, Central African Remublic, Dahomey, Fthiophia, Haiti,
Laos, Lesotho, Liberia, Malawi, Mali, Nepal, Niger, Rwanda, Senegal,
Somalia, Southern Yemen, Togy, Tonga, Uganda, Upner Volta, Western Samoa,

Yemen.

Initial to Basict Albania, Algeria, Bahamas, Barbados, Bolivia,
Congm, Cyprus, Costa Rica, Dominioan Republic, Ecuador, Fgypt, F1 Salvador,
M ji, Gabon, Gambia, Ghana, (uatemala, (uinea, Guyana, Honduras, Indonesia,
Iraq, Ivory Coast, Jamaica, Jordan, Kenya, Libya, Malagasy, Mauritania,

Mrrocco, Nicarasua, Niperia, Pakistan, Paraguay, Saudi Arabia, Sierra
Leone, Sri Tanka, Sudan, Staziland, Syria, Tanzania, Thailand, Trinidad,
Tunisia, Zaire, Zambia.

Basic: Chile, Cnlombia, Cuba, Iran, Lebanon, Malaysia, Panama, Peru,

Philippines, Republic of Korea, Singapore, Turkey, Uruguay.

ﬁ Basic tn Operationalt Bulgaria, Greece, Hong Kong, Hunp,ar,y,‘ Puerto

iico, Rumania, Venezuela.
Operitional: Argentina, India, Mexico.

Operational to Advanced:! Brazil_

A correlation of stages of growth in dp with the CIDP index was further
made (Exhibit 1). Thus, one oan see that in the majority of countries in
the sample, computers were not only introduoed but showed diffusion and
proliferation. While some other countries are way ahead in computerization.

3. Outlook of Minicomputer Management Applications .
Although the above indicated UN Report discussed the computer situation
in the beginning of the 1970s when relatively large and costly computers
were spread, it also oonsidered the ;mlnbility of mini-computers which were
broadly defined as costing less than § 25,000. However, in the tabular form
the Report combined in one column data for both mini and small computers,
thus covering a prioe range to $ 150,000. The data shows that that range of
computers was spread in developing ocountries at that time (Exhidbit 2).

Naturally, many computers were on the higher side of the price range.




The latest treni in the computer industry cau:ied by innovatinns in
the semiconductor technology is towards the ranid gmith of minicommater~
market. Minicomputers todiy are gmwing in pover and its size and -rice
are falling. (Fxhibits 3, 1) The number nf minicomputer suonlier: i3
Frowing in both market and centrally nlanned econnmies, in marticular in
UsA, UK, France, Ttaly, Japan, DemmarV, USSR, Hunmary, Pnland, FRG,

Czechnslovakia.

thile in the hesinning of the 1970s the share of minicommuters in
the comruter market was only 6 per cent, this fignre i expected to achieve
40-50 per cent by 1%0 and their productinn will reach 1 millinn units. [6
(Fxhibit 5) Some sources qunte a figure of 3/4 million unitc. /7

As regarday the definition of a minicomouter there is some disagreement
within the industry, primarily, because any minicomruter definition would
be of 3 very temporary nature with its capacity and price changings in the
opposite directions. A fremuently used criterion is the nurchase price
which is sometimes set at less than % 20,000 and sometimeswithin the
$ 50,00 range, the latter being applied to the sn-called midicomnuters. [8
In thi= case, the rrefix '"Mini" seems to refer more to the nrice range than
anything elee, There is also an attempt to define the minicommuter assessing
its technical perfoarmance, the major feature beins its memory manacity in
bytes and the length of wrds used, vhich determinen data onath widths and,
therefore, the effective throughmut.

The typical minicomputer has a parallel, binary, single processnr,
It uses words nf 16 or 18 bits or 1ess (though 24 and 32 bits word lengths
are alsn used) in a central processing unit, memorw and invut/eutrut buses.
It offers from O to 64K bytes of magnetic core or :emi-conductnr storage
with 1 cycle time nf 0. tn 1.5 microseconds. This descrintion clasely

correanmnnds tn the classification given in exhibits 3 and 4.

Some sources elaborate on a minicomputer confipuratinn pointing out
that today’s typical minienmputer uses a one-address instruction format and

has two accumulators, a single index register, and a multi-level indirect

[6 Butler, R.E. Intermational Co—operation and Regulation for Development,

paper presented at the Conference of the International Council for
Computer Communication, Stockholm 1975.

/1 ¥allis Stephen A., Jr. Mini, midi, vici, Data Management, vnl. 14 No. 2
1976, p.p. 26-27.

LB A1l about Minicomputers, DataPro Research Corp. Report 70C-010 Computers,
Sept. 1975.




rddressing fasility. /9 The add time for 16 bit nperands is 1 to 3
miamaecondn. Hardware multinly/divide instructions are optinnal, as
are nawer-fiilure nmtection and a real time clock or timer. Floatins

nint arithmetis requires the use nf mnftware subroutines.

Inmt/nutput nnerations in the typical minicomruter are facilitated
by an ontinnal direct memory access (TMA) channel, which accommodates I/O
Aata rates nf up to abnut 1,000,000 words per second. The typical comple-
ment nf standard peripheral equipment consists nf a teletypewriter, disk
storage unit, mimetic tape drive, card reader, paner tape reader and punch,
line nrinter, and an assortment of interface: for communication and control

aoplicatinn=n,

Snftvare supoort for today's tynical mini-computer is limited to a
symbolic aarembler, a BASTC nr FORTRAN compiler, 2 simple batch-mode
nperating system or real-time monitor, and a modest assortment of utilityv

rmutines,

One nf the rlassifications of minicomputers breaks them down into
interactive business commters, office computers, including nersonal eomputers,
and intelligent terminals, the latter being used where remote job entry is

the prinarv tunetion nf the system with local pmceessing held to a minimum. [10

Many business minicomputers are desigmed to operate in an interactive
mode which 18 aohieved through a CRT display with a typewriter keyboard.
They cater for two types of applicationst standalone or autonomous, which can
be worthwhile for a ‘small company and the first-time computer user and as a part
of a distributed data pmcessing network for the sophisticated user.

Offire computers is another area for minicomputers. Their major
applicatinn i3 for accounting functions such as accounts payable, acoounts
receivable, and payroll., The personal desk-top computer for a manager also
represents a new development. Hovever, it is often designed to be most

effective in connection with time sharing networks.

An essential feature of a minicomputer system to be considered i3 its

capability to expand with the information processing needs of a ocompany.

As has been demonstrated by many years of using computers (of various
levels) in industrial management, their basic effect is revealed not in the

9 1Ihid v.b.
10 Auerbach Buver's Cuide to Business Minicomputer Systemsa, winter 1976-17,

Auerbach Publishers Inc. 1977.
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] reduction of personnel as such, tmt rather in the reduction of generil
costs of nmduction, in improving its management, and in a significant
growth of the enterprise’s economic stability and production flexibility
under the necersity of executing maneuvers in the assortment nf gnods

pmduced and in the structure of the enterprise's econnmic connections.

The features nf minicomputers make them g useful tool in

directing the minagement of industry in develaping cruntries toward the
uie of the nossibilities nffered by mndem computer technology. Moreover,
nther alternatives 23 2 rule turn out to be inaccessible under the

conditinns nf the developing countries.

) The effective usc: in developing countries of medium-size or large

computers turas out tn be di fficult because of their big enst, their need

for a larpe number »f highly qualified sperialists, and the general complex-

ity and high on:t of usipg them, Applying them in a time-sharing mode is
. practically imrossible b’ecaus:a. developing countries at nre-=ent lack
computer networks in all their baic elements (centra.l ProcessnTs, .

communicatinon networks, message switching centers, etc.)

Snftware nffered by compuier manufacturers is often very comprehensive
assuming a high degree nf industrial development. It is made, sometimes,
for industries with multiple and varying products of variable volume, with
very conventinnal purchasing and marketing arrangements and tight centrol
nver intermal minufacture and subcontractors. None of these conditions

nften apply in developing countries.

vhen minicomputers hecome accessible to the basic industrial centers
and companies in developing countries, the fact that the users already have
and are exploiting minicomputers would make it possible if needed to use
them ef fectively as "buffer" computers (taking upon themselves a corresponding
share of the tasks) and as "intelligent" terminals. The most important thing
is that we can expect (as a positive effect of rapidly applying mini-computers
in the practice of industrial management in developing countries) a real
possibility of beginning already now to reduce the gap in the scientific and
technological level of management relative to the developed countries, and
a possibility of training and educating national cadres of specialists in
the use of oomputers in industry.




The utilizatine of minicommter=z is becoming easier because they
are mrre nser—oriented than larger previnusly designed commruters. Of
course, the miniecommters have not vet achieved a pood level of nerfectinn
in their utilization. Minicomputer ~ystem nmgrammes are not 2lwiys
adecmate. [‘H

However, minienmputer: apnlicatinn~ for manai~ement in industrv i3 2
new raridly emwving and nromic~ing area. They are heing intmduced in
develanins rountries. Far examnle, the immartance of data=hise sofiuare
heinr available an mini=ecomrutere was emrhasized by 1 numher of sneaker-

at the 3~nth Fact Asia Re~ianal fommuter Conference, SFARCC 74 in Sinmmore.

At the syme time 3i'ne the arer nf nininamputer avrlircations in
minirement of industries is new, verr little is knovm about the exnerience
:a far mined bath in develnned and Aevelnning countries. Therefare, the
exchanre of experience may be useful far all countries, That means that
the miniconruter annlications mp betwveen develaped and develoring countries may
not be bip. However, the minicommuter nmduction gavo is ennrmous. The
technnlnsy invalved is very snphisticated and requires a sperialized knov-
how. A working ermup nf the Indian Flectronics Commissi-n, referred to in
the abnve mentioned UN Report, in December 196" recommended that a three-
tier strategy should be pursued., "“In hmad tewms, an indiprenous minicommuter
industrv ~hould, if mnsidered, bhe develnped, F~r medium computers,
collabaration with fareign firms should be wnrked out to ensure a further
transfer of technnlngy tn lncal manufacturers, and for large computers, a
stratesy tn minimize the drain on foreign currency recources should be
adnpted.' ZH As the UN second revort nn computers statedt "Clearly,
indi genous manufacture of even the smallest computer of today has little
immedi1te relevance tn the pmblems of the 1east develoned among the
develoning countries, where any such nmiect would lack a suitable substructure

for manufacture. Cono&ltmtion should therefore be on applying computers

successfully s~ as tn get the most out of the foreign currency expenditure." [14

The recent advances in the electronics industry, in particular, the
trend towards molecular electronics with the advent of large scale integration

F. Withington, Trends in 1977, Datamati-~n, Jan. 1977,(p. 47)

Some guidelines for emergent nations, Computer Weekly, Oct. 14, 1976,
p. 28,

The Applicatinn of Computer Technology for Development, UN, ST/FCA/176,
op. cit., p.p. 67, 69.

Ibid., ». 69.
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devines has resulted in suhdividing the electmnics induntry into the
comnonrFnts industry and the nystems industry. For examrle, a pmeesserT
in a number of cases has hesnme a commnent of 2 comruter, rather than

of a computer system.

¥hile setting ur a comoonents industry in develoning countries can be
a very difficult, though not an immossible tagk in the long run, establish-
ing a commuter systems industry, i.e. assembling comnuters from nurchased

comnonents is within easier reach.

As remrds the application of minicomputers in industrial manasement,
the developing countries chould develop this capability on a cost/bonof‘it

basis, 23 earlv as possible.

The 1bove indicated UN Report on the Apnlication of Comruters pointed
out pmolems in selecting objectively commuter hardware in developing
countries. It singles out tw maijor nroblems: "First, a majority nf
competent people in the conntry are familiar with only one manufacturer's
pmducts, and, unless he is rrossly incompetent, will often be reluctant
to try another manufacturer’s ecuipment. Thus, purchasers mv nften he
unwittingly biased in their views. Secondly, a larre nmnortion of the
most comnetent people are to be found working for manufacturers in many of
the developing countries. The user nften encounters greit diffienlty in

obtainins indepeadent advice at the earitical stape of deciding on the

investment in 2 computer.” [15

For that murpose develnning countries nften turn to consultanecy
organizations, vhich is also a cnstly way. In addition, the exnerience
with minicommuter systems hns been so far limited and published materiale
on the subhject are acarce. [16 That is why, a number of Governments also

turn to the United Nations and its agencies for help.

4. UNIDO Minicomputer Systems for Manapement Programme (mMcsM)

Computer-based management information systems in industries have been
recently discussed at two UNIDO sponsored intermational meetings. One of
then was held in Kampala (Uganda) in December 1975, [17 and the other in

[15 The Applica.ti%n of Computer Technology for Development, UN, ST/FCA/176
op. cit., p. 69.

[16 see, for example: Garfoot D. Purchasing a minicompuier system, Mini-
computer Conference Proceedings, 1975, Uxbridpe, p.p. 465 - 469.

/17 Final report of the Joint Consultation on the Promotion of Industrial
Management Clinics for the Teast Developed Countries of Africa.
Kampala, Upanda, 14-19 December 1975. ID/WG.222.7.
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Budapest (Hungary)in December 1976. [18 While Both Conferencss basically
dealt with MIS based on traditional computers the latter speci fically
referred to minicomputers. In fact, one reconmmendation nointed out that
"gince MIS are of importance to industries of develnning countries UNIDO
should ecarry out surveys and studies designed for practicing managers,

sn the anplication nf new technioues and technolnpies in MIS and, in
mrticular, on the use of minicomputers in management systems. Special
attention should be paid tn exnloring possibilities »f using mint cnmputers
far mwmagement of smill companies.” /_19 Another recnnmendation susnerested
2 meetins be nrganized under the auspices of UNITO on prosnects of mini-
computer-based MIS,

Taking ints aceovnt the abave indicated develnvments UNIMN is exmainding
its eambilitv tn assist developing countries in selectinr, imnlementing
and u~ing minicomnuter-bised manapement system= in manufacturing indnotries,
This capbilitv wuld include normal ecomponents nf the UN assistance such
as sendin~ exnerts tn develnning countries, pmvidins fellsushins for
acouiring the knowledpe of the subject, eauinment nrocurement, etc. In
addition, a UNINO conmulting service with a data hank for UNIDO member countries
would be set un tn supply them with the informatinn about the exrertine
available world-vide in minicomnuter systems hardware, softvare and
srganizational recuirements (rrgware). As the first step, a hindbrok on
business anolications of minicamnuters desismed for tsp managers of
industrial enterprises is being nrerared. The handbook is expected tn be

repularly updated,

The above programme is aimed at contrituting to the Lima Conference

development target referred to at the beginning.

adequate
'Iheﬁzpplication of minienmputers in management of various industries

vi1l definitely contribute to raising their perform:nce and to inecreazing
the share of developing countries in the torld industrial rroduction.

[18 Report of the Consultation Panel on the Use of Management Information
Systems (MIS) for raising Industrial Performance, Budapest 29 November
3 December 1976. ID/WG.230/11.

[19 Tvid., Recommendation 6, p. 5.
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Teble OComputer statistics: breakdown by musber and usege

country Total numler

of computers Mint/emall Medium largs Very large

Auntralie . ... ..o s 1,231
MILEIR o oo v oo o 690 ¥
Belgiom . .. ... 15

Almrh!/........ 6 31 o b %

podvia® . . ... . e s (3

6

Dotevans et e e 1 1
Bras1l® . . e e e oo 1,219 981 19 2 ]
nigarin &, . ... 30
Cameroon e e o 0 0 0 10 1 3
comsta ¥/ ........ 8,008 2,060 1,500 3% m
Cn Africen Repudlic® 3 3
Chad O 1 1
mhv.coocoooc ’1 soe see see X
mui" [ W » [}
ComgeV/ . . ..o 0 , 3 1

et e e e e s 3 ]
Csechoslovaxis &/ . . . . 86 ees ves eee .ee
P | S 1 1
Bhiopia i/ <. 000 . e 9 8 1
X T S 6 5 1
m‘/......... S [ Y 1
mtj......... 16 16
Oresce” . ... 0000 1Th 15 w S
m'ogooooocc 161 “ ” ” ]
P 17 10 ¢ 1
IMia d oo e vt a0 as 1} n s 1
b 1 6 1
trand/ . ) ™) ¢ 1
Torael . « + ¢ e o0 0 o & "7
maly & .. oo 3,168
tvory Cosst &/ . . . . . . *% 30 ¢
‘-‘“'.ooou-oo. ” ” ’
:wd . e o 0 0 s 0 0 u'”’ XY} Xy e coe
Kenya v e e e 0 0 0 e » -1 s ] 1
L 117 Y Y 9
Lebamon” ¢+ . o ¢ oo 0 0 e 29 20 4
Madagascar® .. ... . 13 n 19 1
W‘.‘ooo.cccc ” 11 10 3
Nexico o s 0 0 0 s 8 0 o lﬂ ose X XX see
m.'.o.---.c- e S 1

(Tadde eomtinued o fellaving page)
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Tablc (continued)

Total number

Country of computers Mini/emell Medium Lerge Very large

Netherlands . o« o o o o 1,980 vos cee .
NMearurya” « . . . . e 1k 6 8
NMger Voo ... RPN 1 1
Ixcotlll.!/ e b e e e e 30 see see see .
Pukht:-’n s e e s 0 e s s e 19 ves cee e
Peru &/ ¢ ¢ ¢ o o 00 o o 35 see ves coe ‘o
Prilippines &/ o o o0 . 120
Polam® . . .00 e e s 245 115 6k (] &
gomcgd L/ . . ... .. 12 8 [
Singaprre® « ¢ o 04 e 3 10 2 10 2
South erg LY S s8o 380 196 5
8rd lunka « e e e e e 9 9
Buden® . o ¢ . 0 e s e 0 s [ [ Y
Swneilond &/ « o o oo 1 1
Thailard® < + o o o0 . a7 16 11
Pogo /. L e 1 1
‘hmlnin.‘/........ 23 25
nrkey® V. L 82 I 1 .
United Arcb Republic 3. . 27
United Kingdom®. « . . . . 1,000 1/ vee
Unjted Kepublie of

Tanizenia e e e b b s e T 5 ?
United States w/ . . . . . 83,500,
Upver Volta® |, . ., ... 1 1
Yugoslavia® . . . . o . o 1Y ] 123 3 1 7
"1;0'...-...... 19 1l 1 1
gabta / . ... s 3 2

{Foot-notes on fullowing pege)
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(EXHIBIT 2 contimued)

(Foot-notes to table )

Note: The clacsifications in the Secretary-General's questionnaire
under Trind" end "snnll" have bcen cumbined for convenience in this
precentation.

*  Data supplicd as official govermment figures in the fomm '
requested in the Secretary-Geneiral's questionnaire.
Interustional Federation for Automatic Control.

Of which, 60 in govermment.

In goverruent only.

Private conmunication in background paper (Henderson).
International Labour Office background paper.

Institut africain d'infonnatique.

Ae of Mey 1972. Souyce: Cauvadian Information Processing Society,
1972 Couputer Census (Toronto, 1972).
b/ Background paper (Duran Reyes).

_1] International labour Organisation, Seminar on Managsment
Training for Computer Utilisation, Bucharest, 1970.

% J/ Background paper (Seshagiri).
' k/ Communication from M.N. Parlar.
)/ Approximate.

p/ "Diebold annusl computer census”, ﬂmﬁw&l
Bewsletter (New York), 29 Noveaber 1971 (data sas of June .

rregRrEgr

Sgurcet The application of oé-putor technology for development
87/80A/176, UNTTED NATIONS, Wew York, 1973, pp. 29-31.
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ACTUAL EXPECTED
(EARLY 1970s) (1980)
LARGE LARGE
g
: i MED1UM
i
i
l
i SHALL
JMEDIUM |
. u
ill AND ik

| il s:aLL
{
|
!

MINI

MINI

‘Meurest Butler, R.E., W
!qpmqqﬂ|;.nqnn-unmul a onTerence o
nteme

onal Council for Computer Commmniocation, Steokhols,
1975, \
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