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Thia p.pev hae vaen prenaesd foar nas hy develaning eountri sa
intereratsd in reviewing, depipning and {mplementing appmpriate
comput arelinnd manvsement cyateme The objective i+ tn enhinne
managerial fapao i ceees ang gystematical Ty {nereases aperatinnal
sffectivenesn, It ta rrimvetly divected tn paliey and deeirton-
miking afficialn at the speritionil leve), who are reaponsible for
defintar requivensntn for commutrrebaced manaement avetemn, Tn
addition it ran Aid thone whn are tnvolved in making natinna)l
mliet Ao towaris the induatrial and manageral application af amald

acale conpulors in develnping cauntrieq,

Praaible UNTIO {nputs of technied) assistance in thin Cield
are nutlined in Annex T. Fxprecnion of interent in specific topins
for future nublicatinng of nimilar aiture and enauiries nn UNTUN'g

asointance are alu~s welcowns, Plerar rantactt
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1. Tatmduetinn

UNTOO initiated three veurs 1 b rryoerasme af "Miat conruter
Systeve 1o Manace Tnductpies" 1o buitd ur Ui 0% areabi lity to
arsist and vivice deveinpine seuntrieg recardings the gelectinon and
imrlementating af minfenmouter baseg mnaceaent infnmnuticon eyvotens,
This would f1ntulte the wiuzl jaruts af il oasnictirs uek e the
sending of TOP rxperte, the rpowyiias of £ellnvihirg, eouiment,

ete...

Furthermore, 17400 hys heen oreaaizins and marticirating in
meeting s {n thin fi-1%, Cne ~f the recyamen ationg cut forvand {n
thece meetines j:5 that N7 eArry AUt basie rtudiey ta hele induntedal
managser: develar imnmved eomruter=bined manacement fvntems.
Accordinrﬂy, 3 IINT D ronciltings cervice v th . dain hank for UNTDD
nemb#r countries i beinr cpt up tn uprly them with intnrmatisn
regariing the warlawvide uv'xi“xszb'w fxorrtice in mini amurer suoten
hamdvrare, raftwares, eavresranting hindbacy {~ ekhequles Tow

nublication in the 1ilter rart af 107e,

In rrwetion, the uti?is tiag nv niniﬂmqhutrr'ﬂ i heenminges
e1sier bBecguse thev re vnpe userenrirted than Yur e coarutern,
The intmdustion ~f mMero=cormuters in the ©i0) i Af intuct r{al manipe=
meat i3 eyreeted ta 114y un i rrapt 1 ™mle in the “uture oither in
l4{ru of mints Ar rurrleaentary 1n minicomr ubters ap jynee s:-atem:,
In the neur future the ratire elsitication AL "ainincomrutera {3 due
to ochanee berause what ic net cancidened +a be 2 Maree CPUI memnry®
vill be found instalied in npald grale syetems,  Thin skift in
terminnlnpey is 4 reult Ay the pqatie technical innsvatisan in the

hardvare of cOMPUL A e,

Arart from the semntic prablen, INTXC ' mijor concern is that
developing eountrien chauld avaisd making rimilar mintakes in
organigation vhen uszinr "p3il zeale crmput ers 23 they made when
larpe computers were intmluced, 1.e. inrftirient utilization of
hariware snd software and unforesesn high eosts of conversion and
the necessary infrastructure,




2. Nyd-users Problem Areas

The following in the summary of the inventipation on the state
of Electronic Data Pmneaning (EDP) in one of the developing countries
where UNTID supplied technical assintance. The pmblem areas printed
out by the UNIID roneultant can be prnrralized as typical manaperial
bottleneckn in the apnlication nf amall seale esmputers,

2,1 Laok of understanding wmongs manigers reparding the carabil}ity

of EDP

A great number of managert: have had no nr very limited erxposure

80 far to the capabilitien of FIP, Therafare, they

=~ have limited intepeat in FDP ansintance;

= have limited imowledpe of what {n required to develop
and inetall a computer hased aysiemg

~ have difficultien In . xpreasing their wishes;

~ have difficulty in svaluating the request to use or make
greater use of computer: and in judping the henefits and
costr, and

= penerally do nat arctively rarticinate in the development
of FDP applications,

2.2 Umited availability of experienced FDP prrsonnel

Tn many canes the intmdustinn of FDP within an enterprise is
dependant on somebody'n inftiative at lawer or middle manape-
ment level, Thic pernon han tn be able t» "sell his jidea® of
intmducing FDP to the relovant directorns who can make deotaions.
Usually the initiator af the idea is capable of orranising the
work involved to entablish the data pmoeecsing function. It is
nomally diffioult to find enough qualified FDP perronnel to
staff such an operation due to the fact that the commercial
applications nf FDP has a relatively nhort history in moat of
the developing rountries,




2.1 Inoffg olent consrquencesn

) Mont of the FDP anpliocations in operation in the enterprises

reviewed nre manipulatin; data but nat generating management
tyre af informatinn, Hence, syutemn which truly assist
management in decisinn making, businegn contml, planning, !

analysin, ecte. are seldam to be found.

3ome enterrrises with a longrtanding FDP practice have

develnoped high skills and knowledge in such areas as standards

and procedures in developing and dooumenting new EDP aprliocations,
in exploiting their computer resourcen, and in treaining their
rersonnel. Hawever, none nf the enterprrinoers revi ewed covera

all of these annects at the name time, Other rnterprisen

oti11 have to simificantly idprove the sffactive management

over their FOP facilitir: and related activitien,

In most oanesn dats vather than information in rmcessed
with the result that:

= the varinun eomputer aprlications apre menerally {solated -
net {nteprated;

= the infarmation 1o net structured for the usage of
manarement at d{ fferent srenicational leveln;

= the {nformation generally pertaing to the daily businens
transactions and {5 ndt of "hipher valua® for rontrol
and analysis, derisinn naking, and planning activities,
and

< Wore complete controls need to be apnlied over the input,
pmooesning and output,
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d) TIn most categnries it wan noted that the initiative o
develop an information system lies within the FDP
derartment (organization) which acts oo independent
of the future users of their new systems oconcept.

The joint project tram approach of FDP personnal with
user personnel is seldom followed in an effective samner.
™his, {n tu  ~ffects the value of the applications
because they seldom fully meat the user's needs.

o) Nost snterprises spend considersble tima, money and
effort preparing studies to detemmine their future
computer hardware requirements. Mterprisesn with small
scale hariware plan to introduce much more advanced snd
complex hardware and syntem softwars in the future,
However, these studies generally lack a detailed plan
covering a systematic apnroach to developing and
installing applicatinn nrogrems which are tantamsunt
to an information system. A plan shawing how thay wuld
train their available and required FOP personael is often
miosing., It is clear that without theae two plans the
enterprises will nat snlve their prodlems but signi Noant)y
increase them.




3. 11 Scale Compuier Appli-ations by Industrigl Mgnggers

3Mall moale computerz are foresesn to continue to change managerial

aotivitiec by atding the decision procesc and snhancement nf operational
effictency.

The advantages of amall rcale onmputern are notad as followas
(1) user-oric ited; (2) small size; ( ; powerful enough ‘or many practiocsl
managerial applications; (4) rclatively inexpensive; (5) good expansion
capabi1ities; (6) ospability to use most comwmon computer languages;
(7) minimal power consumption; (8) ease of ueing existing commercial software
packages. Al)] these features mske small computare very attractive for
management applications. One mey connider that larger mainframes are often
required for enginesring, mcientific and statistical applications where
commercial problemn like raymll, order control and general business
acoounting in the commercial area play a subordinate mle.

The selection and implementation of appropriate small scale computer-
based mamagement systems dependn on the size of the oompaay, organisational
structure, characteristics of tho task, job requirements and other factors
such a® financial constraints of the company and external technologioal
development. In general, however, it cwn be noted that small scale computers
oan be used only in a stand wlone mnde as autonomous units (eeg. 1n small
orgaaisatioas not dependant or costly data 1inks) but also as part of
distributed processing netvorks ar well as intelligent terminale connected
with larger mainframes.

The smal. ascale computer of tods - has more memory .nd extemmal storage
capabi 1ities than previounly, ¢ can be uged not only for routine work

but alsn to aid managers in their decision making process. Applications
in the areac of

a) smales analyusins

b) market survey

o) produntion contrel

d) inventory contm!l

®) evaluation of oveditability of customers,

all lend themsrlvas to helping managers plan their uae of physical ressurces
and manpower,
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In addition to these applications the simplification of routine
work by oconversion to computer operations is also worthwhile, e.g.
(1) payroll, (2) word processing, and (1) malling list ~aintenance.

The key elament 40 a successful small scale comput er-based management
system is good software, Most of the software at the initial stage of the
introduction of large computers was supplied by manufacturers. Today,
there are a number of small system design firms (often called "software
house™ or "system house") specializing in system analysis and software
production. A turn key contract with these firms enables end users of
small scale computers to have a greater variety of packages which uniquely
fit their operational requirement. It should be noted, however, that this
option diminishss the advantage of low price of small soale ocomputer systems.
Some action should be taken as early as possible to develop self-supported
capability for system development and maintenance. In fact, highly skilled
end ugers at present write their own software, which tend to reduce the
initial and maning costs.

Thus, sample applications exclusively developed by system houses for
ond users are:

1) Pinancial Analysis (interal rate of return)

2) loan Dvaluation (c:editability of customers)

3) Bid Estimate, etc.

Along with hardware and software problems, the first time ussr is in
s predicament with a oomplex of problems stemaing from orsanisational asd
ecomomic pre-requisites and implications of applying a comput er system.
%oo often old and outdated management methods are forced onto computer,
whils actuall, a computer as a managen.nnt tool should be used to modernise
senagement teohniques and operations. The gap between the theory of
sanagement science on the one hand, and the way managers implement these
concepts on the other, hampers improvement in industrial perforsance. Thus,
the computer "orgware" problem has been recently highlighted. It is
sssential that a set of organisational pre-requisites supporis the appropriate
{nteraction between the technology and the applied sysiem. Human and
{astitutional elements, as well as technical factors ghiould be carefully
{nvestigted in designing integrated management information systems.




4. UNIM 's Involvemenuts develooment 2idy for small seale computer

arolications ir inauctry

UNTYDO has extensive fuve lvement in various tvpes of technical

assistaince activities to sueport cymruter-naised minapement aystems.

Fxamples?

Case 1:

A recent requect from the mvemment ot 3 developing country

at the factory levs! pointed aut onze apin the naed 1o ansiat
in 1mnlementing computer~tas: ! manasement systama. The national
industrial development corvaration o the country had acquired

a compuler cystem which they thnupht mact arnrapriate to

©improve the manzgement of a number of iadustries, UNIID was

asked to assict iv inm';al‘.ir.[ the ohtained equirment {0 achieve
better perfarmancre, A UNTDD evpert found out that the
corporation huaa rurchased i very omall ~omputer (now classified
a8 '"microcomputer') with verv limitei comouting and memory
capability, and no possinility of expansion. In addition, to
operate it one had to use its owr peculiar machine oriented
progremming lansuage, vet the earnoratioa had ite own programmes
written in 2 commoniy used comnuter lanpuage. The purchase was

obvioualy incorrent,

UNTI0 was asked to assiast tn inprove the orerational efficiency

- of a public cormoration, whish had not so far instaled any type

of comruter, Fere o key anasideration is to implement a small
scale computer sysztem {or their production and financial ocontrol.
The detailed scope of ithe utudy i1 now under preraration.

One of the larpe ongineering ani contracting fims in the Middle
East asked UNIDO to review their existing MIS operation whicl
employs reaconably large mainframes. A preparatory review migsion
war composed Lo evaluate thr efficicncy of existing system and
elaborate future develarment scheme ineluding "Svotem Defiaition®

and "Propramme Imclementation”, Thin evaluation is now in progreas.



4.1 Pongible Development Aids at various suppost leyelp

A.

Pactory
At the factory level, managers penerally require aid to evaluate
exioting data processing nperations and define future requi resents
for its expannion. The initial atep is the diagnoeis of the

# peneral atructure of the or, wization

® evtent of computer support fnor management decisions

* long range asystems development concept

* validity of the documentation methods

® clarity of operating proceduresn,

Where data processing does nnt vet eriot, but o need is foresem,
it in imperative to review plana to install oomputers. Thio

inwlves a survey oft

]

arganization plans

* potential apnlications arean

¢ financinge

® kinis of training required

® personnel selsction

® typen of hardware ani software wvhich onuld be considered
to beat fit the needan.

Provision fnr =necinlized training for deserviang pervommel

(*DP specialists ns well as iine manager: who are usera of ) J)

{o aleo crurial. FDP snecialists must develop the software
programming capability and maintain the management systens inetald.
Nanagers who ur  FDP ghould sta;, abreast of the advantages and
problem areas of FDP. Thense skill development activities are

often carried out by mansgement inatitutes or universities in
developing countrieu or "in-plant” training prograsmes undertaken

in industrialised countries, Hometimen repional co-operetion
co-ordinates such traiaing.




Govermment-owned Pingacial ‘natitutions

It is toresmaan that governmeni-owned financial institutions and
holding ocompanies in industrial aectors will need more advanced
financial control systans. The operationa)l efficiency of this

typs of organization dspends to a great ertent on how effectively
govermnaent funda are utilized. Covernments often subsidise their
fnitial investment and raning ~nstz in various wayst provision of
sasy loans, holding substantial percentage of the stocks, etc.
Thus, financial contml and lran evaluation oonstitute their prime
activities. The installation nf relevant software packages is
most important for these purnosea. Accordingly a total operating
concept needs to be carefully designed and implemented. The
software packages. ither these ourchased or developed, have to
be maintained at highly operative lovel.

~opergtion Developing Countrie

There is a wide spread recogition nowadays that one of the
practical meanc of accelerating industrial development is regional
oco-operation among develaping countries. Technical assistance must
be peared to the development gnals of the repion. It is therefore
essmtial that regional foeal points be identified to develop
self-supportad scapabilitiec among developing onustries in software
development, system maintenance, and consultancy ssrvice related
to nromputer-based management systems. Obviously a programme of
treining opportuni ties neads to be delihorately formulated in the
regions to acoomplish this purpose.

T™he skill development within certain segments of industry caa be
standardized, e.g. one basic cost sncounting system can be agreed
upen by all users so that 1 regional or national standardised eystes
ocan be used; scarse manpowrr can be exchanged and piven wider
experience by a'§ob rotation” prosramme between given regioaal
cosputer centerrs, softiare packages can be pooled, treining cem

be co-ordinated, etoc.




- 10 -

Another important activity of such repional centers is the consulting
service, vhioh provides the followingt
* a short-term advisory service tean composed of local staff
members of the center and intermational exparts, visiting
factories in the countries in the region to evaluate the

efficienny of computer-based manarenent syatems;

* development of cpecific snftware at the center which can be
ueed on a royalty=free basis in any nther factories not only
within the repion but in others through the co-operution
scheme amons, the repions.,

T™e initial action by UNIID to achieve the (oal of establishing
regional ceaters is now underway.

T™e nature of technical assistance varies with the type of
count ernart orpanisations and the state of their conputer-baged
operation {small or larpge scale computer users or mson—ocomeuter

users). Some models of co-operation with UNITD are attached in
Annex I,

ubject to financial and timing arrangesents, technical oco-operation
service along the limes of the above sentioned+development aid {o
awailable throurh loem! representatives or from the direectory
prepared by the Pactory Extablichment aail Manapemeat Section of
UNIDD.
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6. 100

Ninicomputer Systems to Manage Industries, UNTID/I10D.9

Proceedinge of the Intemational Conference on Computer
Applicaition in Developing Count -t an, Volume I, 11,
(Aupust 22-75, 1077)

The Application of Computer Technnlapy for Development,
Second Report of the Secretary General, UM, ST/FCA/176,
New Yark

Minicomputer Porum (Conference Pracesdings 1975) published
by Online Conference Ltd. Brunel Univ., Pngland

Nintcomputer and Smmll Businens Systems, 1976, publinhed
by Online Confarence Ltd, Rrunel Univ,, Faeland,
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Brodeat Titlat Packaged assistance in the {mplementation of small
scale ocomputer<baned management systems at factory
lovel ®,

Qhigctives!
= To aosist in the impliemmentatim of 2 small scalc computer-based
sanapement oyatem in the factsry concermed.
= To strenpthen the capacity of responsible staff members and

managers in nystem design, moftware development gad maintenance
of the system,

Eroject Qutpus:
= Iaplamentation of amall noale cnmpwter-based managwment systeme.

Exndect Activities:
«~ Diagmosis nf managerinl opesutions
(s) tdemtify crucial managesent problems
(v) amalyse the ocastse af problems
= Bystem design
= Selention of an appropriste smull soale computer ayetem
(a) evaluation of existing hardware and software and
mintenance gervice )
(v) ocost-bemefit amalysin for practical use
= Development of the fantory's own computer softw ¢
« Provinion of fellowships to the RDP ntaff members and non WP
mnagers $o receive mnre advanoced traintag opporiunitiest
2=) months.

Bamstien! 2 vears

®  {nolwding pubdlic mtermrines,




IT. Project Titlet Short-tem review of Nanagement Systems at
factory level®,

Qhicotives:

- To diagnose the effectivenrss of existing management systems ang
formulate future development schemes

Projeot Aotivities and Qutputs

The main objective of the project axucution is to hold interviows
with Nlmt managers and engineers remrding the major tvmes of
business and their views on problems and opportunities of aporopriate
NIS. A written report sumarizing the following will he submitted:

1) evaluation of the current state of management information
and relatsd activities;

2) outline of the type of management information and ocontrols
including related data processing aspects;

3) identification of the recommended logical and high priority
actions to be taken, considering potential short-term benefit
a8 well as the step-by-ater aprroachi

4) recommendation om actions and timing estimated for the next

phase of development.

Daadiont 2 weeks

® inolwding ~udlic anterpri ges,




ITI. Prpject Titlet Assiotance in implementing appropriate small soale
computrr=baned minrigement systemn at Jate finanoial
inntitution level

Qhiegtives:
- To strengthen manaserial capabllity, especially in finanoial
oontrol and loan evaluation,

Project Activities and Qutput

= Fvaluation of exinting speration
a) reportings system
b} job elamnifiration
#) aceounting eontrol syotem
A) wnlume of 1oan commitment, capital and ather operational
variablen
#) neures of funin

f) oeetorial clasai fication of clients

« Selectinn of an appronriate sml] ncale onaputer-based aanagenmt
ayntem

= Software development for CFeasibility study and loan eveluation
and anoounting control

= Implementation af the development system

= Provizion of frllownhiro

Baradiogt 2 years




IV, Project Titlet Strensthening rerinnal co=apermtion in the field of

small soale ocomputer-based maiagement systems:

Development Objectiver:

- Tn assict and suprort developing eountries to become gelf-
sufficient in celenting, ‘es:ming, inn)rementiie and maintaining

small scale coamputer=baced manigement systems,

Immediate Objrctiver:

= To atreapthen the intepral namt of the carvices of the regional
renter and mave v 1able cuch servicrs to the oountries of the region
in the tield of industrial arplication of zmall scale computer-based
manigement cysteme,

Project Output and Activitiest

= Proviston of the {nllowins rrviaes to developing countries through
the identifird centent
. a) Information regmirding the applicitian of cuwll scale computers
l. in inductrial anterrmoces,
b) Consultation zctiviti»s in <electinr, iecirning and implementing,
29 well a8 in the diamnsis or 3SIC snarut er-bised manapement
aystem: within the repminan,
¢) FDP srill develarment srrartun:ties for the mnagers of

manuficturing {adustries in the drevelnning cauntriesn,

= Software development 0o new arers of inlustrial :-nliecatjon
= Pilot aprlication of the develared goftwirein rublic eaterprises

or povermaent cormorationn,

Darationt 2 years or more,

| - - - - -]








