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DEVELOPING COUNTRIES AS A MARKET FOR SOFTWARE EXPORTS:
THE VIEW FROM INDIA

Abstract

The developing countries constitute a significant growth
matket for computer systems and software. Analysing the needs
of this market énd the difficulties they present, we find that
they require problem analysis, systems design, herdwere and soft-
ware integration, training and facilities management, India has
some advantages as a base for meeting these needs. Competition
with established firms will however require a distinctive
strategy. The possible advantages of "not relying on IBM"™ are
reviewed. Successful operations will require a commitment of
personnel on site for zhort and long periods. This places a
premium upon a good base in a growing home market as well as a
sophisticated organization design involving a consortium of soft-

ware houses,
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1. Developling Countries and Computers

The growing attention in United Nations circles to the Tole of
computers as catalyst? {or develo?mfnt, the Secretary=General®s Experts
Panel Reports of 1971\A} and 1973LB) ang the recent World Conference on
Informatics in Government (C) all reflsct a new realitys the computer
use in developing countries is at a take—off point and in some
countries is already moderately advanced.

Sophistication too is growing. In 1971, much of the discussion at
the Jerusalem Conference on Information Technology(D) for developing
countries concerned population registers and rather elementary data-
accumulation systems. In contrast, a year later at the Florence Con-
ference on Informatics in Government(C), the Cameroun republic reported
on a tele-processing system for monitoring imports to ensure prompt

collection of customs dues.

Figure 1 illustrates the growth in the number of computers in
7 countries over the 9 years from 1962-71. It is strikingly evident
that irrespective of their state of development, these countries have
had a very similar pattern of doubling their computer population avery
3 to 4 years. (0il rich Iran has grown faster, as did Israel in the
early 1960s.)

We can expect then that this doubling period will hold true for
other developing countries too. Keeping in view the fact that computer
costs are declining while their capabilities are growing (and that
they neither consume raw=materials nor produce polluting effluents),
we can conclude that the amount of raw computer power available in and
to developing countries is likely to continue growing at a rapid
rate. This capability can be made use of to provide effective
information services to Speed development. The consequent demands
upen system design capability are likely to far exceed available
indigenous resources (see Table III}. This bottleneck can only be
beaten by (a) either using only standardised, packaged "information-
systems’ or (b} importing design skills. Prepackaged systems with a
wide applicability are already provided by menufacturers. 1In fact
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Fig. 1., Growth in Number of Comouters 1963-71.
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Table I, Selected UDC's: Computer Stotistics by Numbsr & Us=ge {1371)
Country Total Education Invesntory Businsss  Public Percent of
number & traine distri- admini- admini~ Systems in
ing bution & str-tion  stration  Public
(5~10%) menufacte & sto- Admini-
uring tistics stration
Bolivia 6 1 3 1 2 33
Brazil 1,219 110 475 445 129 17
Centxal
African
Rerublic 3 - - - K| 100
Columbisa 82 7 40 20 15 18
Cyprus 5 - 1 3 1 20
Fiji 6 - - 2 4 &6
Gresce 175 7 38 75 5% 32
Iraq 7 i} 1 3 2 29
Jamaica 34 3 123 20 3 S
Kuwait 17 1 8 7 1 6
Lebznon 20 - 4 14 11 38
Madagascar 24 1 3 15 5 21
Malaysia 28 1 ¥ 7 13 47
Morocco 52 3 - 29 20 39
Hicaragua 14 - - 8 & 43
&ingapore 34 3 5 18 3 24
Sulzn 4 1 1 - 2 50
Thailand 27 4 6 ] 15 o)
Turkey 82 B 43 20 11 15
Uoper Volia 1 - ~ - 1 100
Zairo 19 4 - 15 - -

Source (B} ‘nnex.l Pave 8,



Table II. Selwctcd UDG't: Computar Stetistics by lumber & Size (1971)

R

Total 7ini/small Medium Lerge - Very large
Country number (< $150K)  {> $150K) (> §500¢) (> §1M)
{Value) o s —
algeria 63 3 22 5 5
Bolivia 6 ‘ 6 - - -
3razil 1,219 381 193 21 24
Cameroun 16 7 3 3 -
Chile : 57 na na na . na
Colombia 82 18 a4 16 4
Ethiopia 9 8 i - -
India 183 177 5 1 -
Irag 7 6 1 - -
Iran 49 42 6 1 -
Kuwait 17 4 4 9 -
Lebanon 29 20 K 2 -
Medagascar 15 11 4 1 -
Malaysia 28 17 10 1 -
Philinnines 120 na nNa na na
¢ ingapors 34 10 12 10 -
fri Lanka 9 9 - - -
Sudan 4 4 - - -
Thailznd 27 16 11 - -
Tunisia 25 25 - - -
Turkey 82 Tl 7 4 -
United Arab
Rebublic 27 na na na Ra
United Republic
of Tanzania 7 o] 2 - -
Zaire 19 1l 7 1 -
Zambla : 5 3 2 - -
_TOTALS FOR These 916 544 191 (¢ 11

Countriss exclud-
‘Ing Brazil and
#»ro=-rating Chile,
P.I. & U.AWR.

— —_ - - - N £ el BT e i S

Source (B) Annex 1 Pago 9



4t is likely these constitute the bulklcf present usage. How=
ever these may not meet the critigal: needs of a dewelaoping
country discussed in Section 1.4 beiow,

Thg F:ancophone countries of Africa iixe Lameroun have made
visible progrgss in Informatics under the guidanse of Frenoh experts:
France has not stinted in efforts to maintain its role as the source
of technical sophistication for that Community, At the- Institute
African d'Informatique, training courses are rum for short and long
periqds, and a Community Comrission om mfsrmatics coordxnatea the
work in those countries.

1.1 Manufacturer attitude

In comparison; Englishespeaking developing countries have not
moved 2head so fast because 'z limited indtiative has generally. core
only from menufacturers = I.B.M. and I.C.lL. principally but 2lso °
N.C.R. and Burmuglﬁ.

Manufacturers, as is well-known, must Be primarlly conce:ned
with selling hardwere and, to lessexr extent, with loading it up witl
time~consuming jobs. Short-run busingss eonsiderations have under-
standably led them to neglect or to ignore in, developing countries
the exhaustive and competitive customer education which takes place,
nzturally in developed countries, and which leads to better appli-
cations from the management point of view.

Tables I8& IT illustraté the distributlon of computers by
application and by size in some developing countries. These dita
appear to justify the feeling ihet most of the developing countries
are gqualitatively in the same situation with respect io: computer
applications though some have better access to hardware than others.
If we oxclude Brazil, we find seventy per cefit of the imstalled ‘
systems are categorised as mint or small systems and 21% are medium .
f.e. small CPUs with discs or.large CPUs with'tape only. Under 8%
are *large’ = l.e. big CPU with 'disc capability. Only Brazil,
Colombia and Algeria have systems costing over §iMe



Tables I & II can be looked at in two ways - first to Conflrﬂ
that computer-pswer has indeed penetrated into UDCs on a very wide
basis geographically and presumably has hed some effect upon the
thinking of potential users in those UDCsj and second to highlight
the gap between the real potential today of computer techmology
(using random w.access files, informstion retrieval, an-line data
capbtire, etc.) and the expectation (leave alone usage) in UDCS -
governed as these are by the capabilitiss of the relatively simple
punched=card and tape systems they have seen. Taken together with
Takle I1I, which shows the numbers of pmofessicn BDP staff available,
we see the real gep = the 'software® gap: the absente of shortage of
system designers — which is aggravated by the pressure upon the few
EDP professionils in UDCs to get some use out of thelr existing equip-
menty which reduces the time available for them to take stock of the
new possibilities in their changing technology.. Here and there we
find individual (foreign) firms in advanced technolegy such as an oil
company, power company, bark or airline who may a26guire computer
equipment, Individual U.N. agencies such as FeheOey UelleaTaleOay
WeHoOuy etc. may recommend single computer applications,

Experience rewveals, howevcr, that’ the straln of starting up
and running such an island of high technology is very often beyond the
host country organisation which is supposed to benefit from it. Never—
theless, such installations are rarely totally shut down even when
their outputs and informstion are rEJectad by the concerned managexrs
or decision makers. The ususl outcome is°a wery low level of
productivity for several years and increasingly on simple tasks unt 11
more demands arise for EDP services - by which time the criginal
installation is probably obsolete anyway-

1.2 Receptivity in Govornment

In most developing countries Governmemts arc and will be the
major potential users of infermation technology. Until ther. are
enough top government exegutives who know how.to use information for
declsion making, computer capebility is prematurs. On’ the other
hand, once the top Tungs are alert to the uses of information, it is~
the absence of an effective and accurate flow of infeormstion which
handicaps them.



Table II1#,
(Obtzined from rosparses to

Seven Countries: Computar Personnel Data

the Secretery-Generzl's questionnazire or background paners)

sumbaer of

Kumbsr of

Prograr

e My — iy oy iy, &

. Systems Administya- Punch card

Country computers szrsonnel Managzrs analysts mmax g Operators tive and operators
. mzirtenznce

. —— crews

Austria 689 1,027 40 44 138 143 167 493

Ethiopia 2 101 6 4 16 18 2 55
Israel 257 - 14% 22% 1% 33% - -

Japen 11,237 116, 300 7,500 1%,000 35, 000 18,000 41,000

Kenya 17 324 17 24 es 45

Malaysia ] 74} 3l 84 65 63 109 389

United Republic 6 170 6 10 38 12 5 92
of Tanzania

® Source: (B) Lnnex 1, Page 1%.
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In thé continued. absence of effective information technology,
however, even alert officials will fall back upon methods of decislon-
taking that place less reliance on the data they receive, and -more
on personal :judgement. Therefore information system building shoulc
rapldly follow the recognition of their need.

Most déveloping countries exhibit a considerabls rate of cﬁange_' .
in roles at the upper echelons of the government, as new functions -
are recognised, new projects undertaken or new departments and agencies
created. In this fluid situatiom there will always bg some who .recognise
the value of good information-services and who will support the design
and building - of information systems, and others who still neéd to be
shown. It is precisely here that. the availability, on contract terms,
of credible informatics and software skills, ready and willing to work
in the UDC can make a major difference.

In many situations a mere reformatting of red-tape-bound file
bundles irto alphabetised and card-indexed data will constitute a
dramatic improvement in information services. Unfortunately the knowe
how required to perceive, design, implement and maintain such measures
may be even more scarte than the know-how that comes with a computer~
ised information system whose very hardware machine-ness provides an
asssurance that the procedures will bs continued (unlike the oxdinary
Kardex system, so many of which are soon neglected by complacert clerks).
It should be said also that a successful information system = manual
or machine-based = is one which generates from its users ever more de-
mands upon its capabilities. Therefore a good manual system would
probably soon grow to computer slze and would have had to be designed
with that in mind to begin with.

We need to stress \pé‘rhaps that there are three levels of involve—
ment in an information system project in a UDC: . :

(a) The Users = the managers and decision makers
who need define., commission and support
the pI‘Oject.

(b) The people who have to run it, statisticians,
"~ accountants, bureaucrats, clexkss onge the
system 1s handed over to them, they have to
operate it and keep it alive and on track.
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{¢) The designsrs and implementors. They need not all be
part of the local scene thoﬁgh thers azrz obvious
advantages in A, contlnulng presenc: of some kind.:
However, we must recognise thet Design talentin referenca
to Informatlon Systems is a very scarce resource; and .
cannot be produced or found in the same quantity as the
skill§ require to run a system along set principles.
Designing reliakble, failwsoft information systems for
the UDC environment is even more demaqgiof profes—
sional skill, ng

The oritical factor is the receptivity of the Uscr community,
which in turn is a function of their felt needs and their perception
of the benefits to be had from information technology. We-believe this -
has been and is ‘growing, and can be accelerated in rclation fo
certain important sectors of the UDC zconomy and government.

1.3 At the interface with advaﬁced socleties

The present close coordination of many developing countries with
--2id giving and termwlending agencies like the U.N.D.P.; I.M.F. and
1.B.R.D., means thet thers is-need, at the interface between the govern-
ment of the deweloping sountry and the agericy, for information format-
ting and translation from one context tU_anctﬁer, CthLthally in

terms of sourcesandeuszs of funds, admlnistra+1ve1y from projects to
sectors.end departments, and operationally in monitéring the flow of
funds and material inputs and. the corresponding output measures.

“The parellel growth of a critical export—;mpert trade sector and
of capitsl investment in facilifies- like port and“trenSportatxon o
frastructure and in industrial eguipment r@quirlrg carefully schedulel
usage and maintenance, introduces .all the usual time—cr1tlcal "2 Na ge=
ment applications of information +cchnology.

Good P.E.R.T. systems for instancey, thayah 'seldom avallable,_.
could be enormously helpful in respect of the management of all.
projects. Control and monitoring of foreign contractors and foreign
enmtetprises equally requirc management. information systems, These
are gll applications for inforration technology which are ready today
for exploitation and do not depend upon the transition of a developing
into & developed country,
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1.4 Critical Scotors with 2 high multiplier effect

It is possible to examine more closely the informaticn needs of
developing countries and to uncover specific informatics applications
which will have.a strong catalytic effect on social development and
econoeic growth,

l.dal

The first is clearly st ‘the -axternal cconomic interface with
the highly systematic and formetted. decision qnd‘ ‘information sys‘tems
of the already developed. cmﬂrtn.esr their trade and financial
institutions and their statistics-genérating agsnciss.

Let us empnasise that this.interface is not v:.suaT.iSQu as a one-
way information transfucer which takes facts from a UDC and transforms
them to. formats compatible with developed country 8ys tems and
" ocedures. {This datawtranglation is ‘of COUrSE. NECESEATYy, parti=
cularly for generating informstion rélated to effectwe utilisation
of foreign grants and crgdits.) We would, on the vther hand, draw
attention %6 the néed. for @ mechanism whereby-prel‘evant eqonomic :
data about the developed countrles, about interpatierial frade and
finance, become available in = i:onvement way to the decision=
mkers in the UDCs. If the UDC leaders have ready aceess to this
information, for example on. commodity prices_in world markets, it
will be possible for the UDC to develop and to usd more effectively
its own export and import strategy and to improve its bargzining
position in trade ‘and ald discussions. It is impractical_ to provide
this service with an i{riformation content that is uptodsiz -except
through a computer—based §ystem designed on. uptodate informatics
principles and which draws wpon. *published® computer—compatible
data from devéloped, countries. -

It is: prec:.sely ‘such - a system propc.rty ‘of bemg on top of the
current (trade} sitwgtiofi = rather than struggling with a hundred
volm:es of printed znd; mimeographed statistics two or more years
old ~ that can give the UDC.officials added weight 16 countere .
balznce the 1nformata.on/ana1ys;.s advantage that the ad‘danced

“country delegation normally -'almogt inevitably = has’ -in
bilateral or multilateral discussions. "
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Another major area for computer~based information system in
developing countrigs is monitoring the development and utilisation
of capital assets = that is, at the interface with capital~intensive

" technology. Most UDC's depend for the success of their development
gtrategy upon the installation of infrastructure imvestments, and
manufa cturing or processing plants. In the construction phase these
are usually operations for which various expatriate agenciss and
contractors have partial responsibility. Often they are already
equipped with information subsystems. A_computer=based information
system. for the UDC government gould integrate these project sube
systems and ensure effective performance of the tasks/projects.

During the operational phase, too, infrastiuctural investments
in power, ‘transport, Irrigation, etc. mst be productive. If thelr
per formance ismonitored by an infozmation system that imcorpozates
censitive computer programs,. it is.possible nat merely to detect
early changes in efficiency but also.to anticipate second-order
and tertiary effects. . In the case of manufagtyring or processing
concerns, a monitoring system is essential becaus¢ of-the multie
rlier effect of the value=added and taxes-paid by the plani. Not
least, its efficiency in utilizing the flow of raw material through
it is an important part of the UDC's development strategy.

1.4.3

The logistics of food, fuel, agricultural mroducts and other-

movirg inventories are another ares where informatics work c¢an

offer a high pay off in every UDC. - In most eascs, the critical
problems are not in the collation or analysis of such data, but
earlier, in the accurate recording of the actual trangaction. Tt 1s
nacessary to send back to the'source a transcript of the computer?s
version of the transzction for error checkings This gets progressive.,.
more difficilt as the source moves farther away from the compuier.. '
Tt is likely, therefore that centralised facilities, such as
tnational! computer eeritres in UDCs will be useful for logistics
management only in geographically -very compact natiotise '

Elsewhere, some form of 'on-line' transaction recording will
be necessarys either simulated, by voice contact over the telephone
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or by telex message or in fact onte a "local' computar which is a
‘1ink in the information chain. The links in this network may be
tolephone circuits -~ ox messeng“rs carrying tape, diskettes, or
cassettes. We believe that communications—oriented minicomputers
can overcome some of the difficulties associated with the skeletal
trunk~1line communicat ions facilities in UDSs, by providing active
buffers for message switching and dynamic coding to overcome trans-
mission difficulties. Because of the smoll "steps® of investment
involved in 'growing' minicomputer-system capacity, z=nd the increas~
ing availability of peripherzls fcr the socalled 'mini®s, the patt-rn
of the future for UDCs may well be distributed minicomputer networks '
for logisticszl applications, despite the generally primitive
commanications,

l.4.4

We have ldenfiriec tnree sectors of government activity where
informatics has a high economic multiplizr. &hothcr is, of course,
the analysis- of statistice and accounts gt City, province and federsl
levels. Here the computer-based system will not only compile stati-
stics but-also analyse the forecast and ass;st in short and medium-
term planning.

The critical difference in an 'informatics' approach to this
statis tlcgl-ana1y51s task is that -it is not seen as an end in 1tself,
but as an urgently needed tool for thé policymakeé:r, providing.in an
fterative manner uptodate and sufficiently well-indexed informztion
ad hoe = as it is neéded and called for. The ability to provide a
view of 'alternstive futuyes! throuch simple gconomic or complex .
sinmlatlon models is, of courte, an ossential component hera.

1.5 Qvercoming the difficulties of implementing Informatics systems
in UDCs

These difficult{es fall into three groups -

(2) Those related dizectly to the: technology - the
equlpment and programming systems.

(b) Those related to commisslonlng thé use of
“Thformaties.

{c) Those related to operating and utilzsznc the
informatics systems once they are built,
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None of these need be underestimated, but in sach case the pay
offs. for ovorcoming them are so high thst we can study the
possibilities more closely.

1.5.1

Hardware maintenance is a mort serious difficulty, in facet
guarantesing and providing maintenance lies on the critical path
of any computer project in UDCs. The solutions lie in two directions:
by utilising hardware for which local maintenznc: is-provided by a ..
menufacturer or by an OEM-type Systems house { perhaps the consultant
informetice agency itself); or by adopting a Systems design and hard-
ware strategy which is not dependent on any one component and which
provides for fail-soft or gradual degradation of performance, in case
of equipment failures, during the time period required to dilagnose
the problem and fly in the necessary part. A combination of the
two strategies is besst, but pedundancy might be a very expensive
proposition when an entir: system is procured from a major manu-
facturer such 2s IBM at normasl prices. Fortunately, computer
technology aspecially at the smell:r end of the spectram has been.
moving in a direction which makes redundancy (even in d%S§ and tape
units) less expensiv:-than i¥ was even thiee years ago. E)

Exécutive software systems and compilere are another 'basic!
requirement. Their reliability is harder to detect than that of
hardware. Hidden bugs may surface after the system is in use, These
can be insured ageinst by a conservative selection.among zvailable
GPU supaliers, perheps passing up the most novel sys tem in favour ..
of one from a manufactursr with a good track record on his softwere.

1.5.2

The decision to commission work on Information Systems for
UDC government is essentizlly a political one. It will be taken when
govarnment leaders are persuaded that their levorage over economic
forces #int.rnal and external) will increase markedly through the
use of informatics, and when they perczive they can afford the
political costs (however slight) involved not only in gensrating and
formalising informstion about their country and its aeonomic affairs
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“and relstions, {and thercfor. rewealing it Jdomssiicclly 2s well =s
abroad to some externt), but mpre particularly ir deing sc with the
" assistance of Fforeign expe ert and eguipmert.

Other hurdles, such as the feasibility of applying lrfommztics
in a given situstion are not considered here, Sirce therc ary so many
cituations awaiting attzntion whers good design of a system will indeed
bring sizaesble benefits, that theye would appear to be littls nesd
to push applicaticns which are doubtful,

In mary UDGs, including some which are otherwise sophisticated,
the critical catalytic role of acouraté uptodate irformetion iIs not
yet peycoived. This percepiion scannot be brought -about. by conventdonzl
‘markdting and educationzl technigues or by lectures by wisiting ex-
perts, 4r even by writings such as the present art1c__.

Collating 2 number cf casée studies, we now holgd the view that
almost the only way in which this is learnt {rot taught} iz by repeated
personal exposure to a working example of good irformatics. Since Tany
persons ir ine upper echelons 'wf a UDC have the power to slow down the
adeption of a rew idea; it is consequently ngcsssery for nearly all of
thein to have had such lezrring experiences. Initially these exposures
could be sponsored Ky a sp2cial unit of thz UN affice of &silhc: &
Tachnalogy {see (B} ), the IBI-ICC, the {ECD etc. . At the esrlisst .
possible stage sush viewings should be held in UDCs and preferably. in
their own country. (This plages 2 cremium on the initial selection of
zn applicziion which recuires the minioum consensus in the UDS
government . ) '

Meeting the political GbJectlonc to infermatics basgd on
fsreign hardware and softwere expertise is Mo T dlfflcult.

One possibility is for a mIltilateral gov:rnnent—ownnd inter~
naticnal corporation to undertake hzrdwave sup:zly and support, in
effect insulating a given country from the source of its hardware’
apd operating 5cftware. This suug9$t10n tas non beey - tzken very -
sericuely, so far betauss the UN hzs not yet moved in e major way
into Informatics In LDCs. It may inesd not be nscessary as long as
there ar2 checks and balances built imte the relations between UICs
am tha very large computsr manufasturers.
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In 2 similar way, the human system design skills and informztics
expertise can be supplied from 2 multi-national source. Howzver, such
an agency may not have the flexibility and rapid response needed in
this field. It is more likely that existing and new firms with soft«
ware and information systems design expertise interestid in the UDC
market may incstead internaticnalize their own staff and train local
prrsons when on a job in a UDC. The possible advantage of Indiz-
based firms in this matter is a major point of thils paper.

1.5.3

Gettxng tne request from or clezrance and’ support: of the
upper echelons is only, the start of the difficulties. It is
necessary, first that the systeme desion be made in full awareness of
local conditions, and then thet the operators &nd users of th. system
not only understand its strengths and weaknesses, but also the
procedural.demands it places on its - data sources.

These are all basically educatlonal problems and are solveable
onc: they are recognised. The solutions may, -however, be costly in
terms of human time., In- order to build into the information system
design a strong awareness of local conditions {and,. equally important,
of their dynamies}, -an expert local collaborztor is necessary. Train-
ing for expertise in Informatice is not yet available in Englishe
speaking UDCs but some efferts {F). are baing made :in this dirsction,
The French program in Libreville, Gzbon, is a good example of a
combined Computer Science and Informatics programme at University
{(undergraduate) level in sandwich form for civil servants and :
others. Training thet takes plac: in deweloped couniries ls less
satisfactery because of the differing priorities in cwrricalum
and pedagogy imposed by their stage of déevelopment. Another mzans
for developing expertise is for middle lewvel” profe551onal work ere
Accountants, Engineers, Army Officers or Civil Servants - from
UDCs to be attached to consulting firms for périods of 6 months to
a year. They have already 2 good acqualntance with the admini- -
strative, economic, tazchnical and educstional environment in their-
country and need to zbsorb the fects:about computers-& computerised
systems znd to fit them into thg matTix of theitr mwniwarbdin~ -
environment,
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hs distinct from local expertise during the design prociss, the
eed for developing operator and user ‘expertise is much less urgent,
In fact this can be effectively built up during the time the system
is being fermulated, built and tested. Advanoed educaticnal
tzchneleogy such =s fllms, VIRs, etc, have genuiné value here as having
greater communicative power whlle - gonveying also 3 nacessary element
of prestige (or snob appeal) to the new system being thus. introduced. -

2. India as a Base

Nhat are the advantages an Iﬂdlah firm has in meeting these heeds
of developing countries {apart from a lower c¢rude man-hour cost)?

a. Location 7 )
The-thome office® will be much closer to the stene of the

actioﬁ.

b Environmentzl Compztibility
Indian engineers and systems pecple will understand the
working environment and the living environment much bette,
.than-their peers from East or West. They are also less
likely to. regard bding stationed in a developing country
Casd hhrdshlp, and. will therefore be more effective wotkers
on’ 51te.

Co Educat ion _
It will bz for the reasons above, much easier to créate and’
conduct anicffective educational effort in UDCs by sending
teams from the home office.

d. Systems Support .
Similarly a software support guarantesz which will assure
the users against future system fazla.m.s will cost: much
less to provide over a long peraod.

The disadvantages of an Indian Fizm relate entizraly to. ihe
hardwre aspects especially those that might “involvé clearance pf
materials through Indian customs, It will be shewn below that UDCe
require complete systems service .including: hardwnre, and thercfore
this handicap may require very Sp‘cial attention, not. excluding -
offshore warehousing of back up systems.
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3. Needs of the Market

From the discussion in Section (1) we can distinguish two parts
to the market.= (a).thst which exists and where top decision makers
4n‘a UDG-know. broadly what they need and are actively:searching for:
suppliers or alternates, and (b) that which i latent at prbsent
ang needs development = promotion orT education as -the case may be
to become real.

Typical examples of {a) ar Tndonesian and Middle Eastern Oil
Companies, Singapore banks, and many U.N. = alded projects. Typicel
examples of (b) axe the Universities, tax authorities and import—-
export boards, Trade Authority, Free Poit and banking as well as
governments with an cxtractive natural-resourcc base. Less developed
UDCs such 2s. Nepal, Afghsnistan {one computer each) slso fall into

category (b), as do Sikkim, Butan, Ceylon and mach of Eest africa.

The examples above also indicate tha.range of the merket from
conventional E.D.P. t& resl-time. And the variety of the tachrological
eRviTonment. - Singapore,’ fér example, is a free port and several
somput eT companies have maintenance. basgs there f’IcBiM.,.I-CnL.’
H.C.Re., and H.P. In mzny other locations, however, ma int emance
is available only from L,B.MJ, thus ceverely restritting the flexi-
pility of systems design and conseguently rzising costs considerably.
Indeed, when only I.B.ile service is available, there is some question
about the opportunities for = software house since I.B.M. jtself
provides a form of software suppcrt. -

4. "ot relying on I.B.M." as a ‘strategy

This ‘consideration leads inpvitably to the CONCLUS Lue wrimi L
work in the UDCs requires a software/systems firm to for appli-
cations where LLB.M. systems aTe inherently léss suitable and 10
bs -able to assure total systems suppart on nomeI.8.M, equipment.
‘This may’not-be so difficult beczuse of the relative importanc: of
data recording and trancmittal 28 agsinst prosessing in Upcs . Where
an alternative3supplian,‘suchfas’N.CJR., Howlott Packerd, Burroughs,
1.CvL. o Seimens-CII; will provide maint cnance, this ls easy. Eise-
where, chacting s merket will require the fizm to take on thz -
characteristics on an GiE.K. ’



4.1 Strategic Advantages

Strategically thire are Some non=trivial zdvantages to the ‘non-
I.B,M. path which need to be considercd and evaluated. These include.
keeping the situation fluld and less amenabkle to domihation by the
other (well established but) I.B.M.-oriented softwaie suppliers,
thereby providing the firm some leoverage relative to its hardware
suppliers; providing a, substantial source of profits when alert. =
technological choices are made ahead of the market {e.g. using a single
microprogrammeable C.P.U. for many applications); discounts on O.E.M.
aricess creating a brand image and persomality for the firm, etc. On
the.othex hand choosing toc ride on the I,B.M. bandwagon does not
glwe any identification to the firm which may be easily over-
shadowed by its more imprescive-and experienced compstitors in de—
veloped countries. Such an approach can be approprisztez only for a
very small conccrn whose advantages in the UDC are solely its lowex
costs and possible dirsct personal contacts.

4.,1.]1 Where is IBEM vulnerable?

-The weak points of “fortress IBM‘;a;eainsufficiently realised,
In the developing countries we are familiar only with its major
strong points- hardware maintenance second to none based upon a
well-established if burcsucratic.system.. In contrdst’4o thet
advantags of its size, there sre disadvantages of size tco. When
v.ry large quantities of & product have $6 be produced, distributed,
cocumented, trained for and supported, it is obvious that designs
have to be frozen at an esrlier date than would be the case if smaller
quantities were imvolved. This results in giving IBM's smaller
compatitors a technological edge which could extend to saeveral
years. This reflects both in the capability of the rcsulting product .
and in the cost 'of manufacture, which today is 2 rapidly decrzasing

function of technologv..

There is ancther. factor too.. IBM's vast volume is baset not jBt
On-a‘few.mainstn&am-data‘prOcéséing;épﬁlicﬁiibhsibhtldn’all.kindsfbf
application environments. Its software ang herdware featuz. s,
especially the Operating Systems, are therefore built to function
in a very large variety of situstions. Becausc they are 50. genzral=-
purpose, they are de~tuned or less efficient for W specific
situation. They are.also bulkier, fo.2liow for-options that may not
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always be used, both in hardware and softwarc. Typically an 1IBM éystem
will require morz core memory for a given set of tasks. This reflects
in the capital 2s wzll as the runing costs of the systom.

Developing countries' applications are the least likely to
take advantage of all thy periphoral options offercd; they.would
nevertheless have to pay for the CPU features built-in to provide this.
flexibility. This is a factor in-other manufatturers® mrices’ as
well =s IBM!s: even here some are more. incrementally priced than
others.,

Finally, because of the overhead costs and the diseconomies
invoIved in handling large numbers of low-unit-value minicomputor.
sales, IBM hes not built up ité strength in this field. But mini-
computers offer many techinicel advantages, . in addition to a
radically lower cost, to UDCs. ' h

The technical advantagss include the ability''to utilise a wido.
variety of peripheral devices of large as well as ‘small -capacity. The
possibility also of modular hardware growth in easy steps is really
= menagerial advantage b.cause of the opportunity to develop.. B
ef fective management capability in stages before further incriases
in hardware capability and the cons:quent fixed imvestment. with .
large systoms there is invariably a long time between instezllation
and full, or even satisfactory, utilization becausz of the
difficultics of learhing to manage the new technelogy.

4,2 Bducation/Training and Faéilities Mansgzment

“ sveral streams of thought on the issues involved in Softwaie
e¥port therefore clustur around the non=I.B.M. path. This in turn
is complegmented by an idenpendent education/training activity on
information tuchnology and informatics which cnables the firm to
break in to new markets. Also complemontary is a facilitizs
manhagement service, providing E.D.P. support services on a fixed
torm contract. Since most installations expand as time gous by, they
open up new systems prospects, and the insider already has a great o
if not overwhelming advantsge. Finally,. in the integration of o
hardware, communicstions and software comes the opnortunity for
work on both conventiontl electronic intorfeces and on microprogrammed
firmware. B ' '



Supportive of this strxategy is a plar which will maintain a
physical prescnce on the ground on a semi-permanent basis in or close
to the major markets, in Singapore, Hong Kong, Djakarta, Kuala Lumpur,
Beirut, Teheran and Neirobi, and on a project basis in other locations.
Continuity and repeated personal tontact and a detailed knowledge of
the potential customers' problems are essential in the computer
business, as is well known. We have mentioned above that many.
current needs for informatics occur on the interface between the
developing country and the developed world, including the U.N.
agencies, the I.B.R.D., I.MF. and A.D.B. Keeping track of these
possibilities is also necessary on a continuing basis, The rotation

~home ‘of & t6tal of six to ten representatives and of projcct teams of
3 to 5 each does raisc a question regarding the 51ze of the home
office and of projects at homes

5. Need for a Home Market

In the competitive and ruthless international mazket where pay-
ment is madé convertible currencics, no considerstion will be given,
to an agency which cannot point to significant tachnical achievements.
in its home market¥ Besides India has all the same needs, and often
for the same reason, as. other UDCs and, indeed, is the recipient of
considerable foreign exchange for projects which are presently
suffering for lack of information services. Typical examplés ar: the
Rzjasthan Canal Project; construction and management .of other major:
hydro and irrigation schemesy ‘the shipyards, and steel plants; the
airlines and the aircraft industry, etc. Apart from these management-
of-capital-resources appiications, there are important, v.ry large, .
and potentially sophlstlcated, real-time logistic systems now
technologically feasible in Food, Fertilizers, Fuel and Stecl distri-
bution and in the transportation sbctor,(G) (H) substantial foreign
cxchange savings are possible in every case through use of modern
information technology in w*ll designed Management Information
Systems.

Having established the exirtence of many urgent information
system problems in India, we need to consider how working on them
will complement and support work on systens and software for eXport.

*.9. The uncertain fate of the U.S.S.R's SERENA zirline reservation
system has seriously damaged its credibility about sophlstlcated
computer systems,
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The critical issues are the competitiveness and the arbifrariness,
both in scope and tiwe, of the export market. Any firm working fully
in this difficult arena.would have a most diffiecult schaduling task
on its hands, not fo mention the concomnitant morale problems and the
difficulty of arranging an orderly internal trainirg and humén xrem
source development activity. It is therefore esseritial that a relative-
-1y stable domestic market be built up, considexably blgger in size
than the e¢xport activity, and capablz therefore of absorbing the
fluctuations and pressures of the imternational market. A ratio of

1 to 4 betweon manyears of export and manyears of domestic work seems
to be the order of magnitude requircd.

This would seem to imply that the export market be devcloped
on a consortium basis, involving a number of home-based softwarc
houses., The software and informatics consultant business in India is
s$till quite small ~ a totzl of perheps 150 professionalé(I) - compared
for .example with 5,800 consultants, analysts and programmers in . :
France .or even with 4,700 in the U.K, with billings of 98 m{llion
and $43 million respectively, according to a recentASUEVGY(J « There
are large numbzrs of Indian computer: scientists -employed -abroad,
however,i end even thg trickle of returnees has alrzady crifted a
startling rate of growth of softwarc¢ and-consulting companies. The
Export market cannot however be seridusly penetrated by such small
operators. The risks. involved and the veriety of talemts necded seem
to point inevitably t¢ a corporate conscrtium arrangement’ whereby
the members retain their individual identity in the home market but
operate under a common banner overseas.
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