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Cs is unlikely to generate hard currency earnings directly, althoug, j
gfal)? save cxpcnd)i,turcs of both local and hard currencies. T hg govcrnmgchn:_:
of some DCs have attempted to tackle one or both of these issues through
the establishment of indigenous I'T industries. Howcvcx:, the relatively sma
size of the domestic market in most DCs may make it difficult to sustain
these industries. Thus, it is essential that export markets, particularly in Qs
can be penetrated. This is not as straightforward as it first appears since »
marketing infrastructure in thc_ ICs 1s rcquxrcd. t.hrough appropriate repre-
sentation of the indigenous I'T industry. Ip addmon! there is often consider-
able prejudice on the part of consumers 1n ICs against products developed
or manufactured in DCs (Fialkowski 1990). Mgshcr et al. (1992) note that
the absence of a demanding domestic market in most DCs for IT equip-
ment, particularly software, makes it unlikely that world class I'T equipment
will be produced in DCs. Similarly, Nichimolu and Goodman (1993)
suggest that the small size of the domesuc I'T markets of many DCs may
mean that there are few experienced IT professionals to oversee the
development of world class products.

The initiatives taken by the governments of DCs to promote domestic I'T
industries vary widely. In some DCs the governments offer substantial
financial incentives for multinational I'T companies to locate part of their
operations in the DC. In such countries there are usually large supplies of
cheap unskilled labor. For example, in the DCs of Southeast Asia, a number
of multinational IT companies have established plants to assemble IT hard-
ware from components designed and fabricated in ICs. Nonetheless, the re-
sulting investment in IT in these DCs remains minimal. Under the agree-
ment with the government, the multinational company is not permitted to
sell the IT equipment in the domestic market. Further, since the design and
fabrication of the components occur outside the DC, the skills and infras-
tructure required for these activities are not transferred to the DC. In the
worst case the multinational company has no reason to stay in a particular
DC and is likely to relocate should better financial incentives be offered or a
supply of cheaper labor be available in another country.

For a developing country to become self sufficient in I'T hardware re-
quires considerable investment in both human resources and manufacturing
capacity. With the relatively small size of the domestic market, and the
ready availability of hardware on the international market, it is unlikely that
hardware designed and assembled in most DCs can ever achieve sufficient
sales to make the venture profitable. Indeed, the profit margins on much I'l
equipment are now so low that even the representatives of multinational I'l
companies have difficulty covering their overheads.

Notwithstanding these considerable disadvantages, there have been one
or two successful ventures in DCs to assemble a range of own-label PCs us-
ing commercially available components. The resultant PCs are typically
destined fgr the domestic market. Such ventures cut out the costs of assem-
bly and s}uppi‘ng PCs from foreign IT companies. Since the variety of possi-
ble configurations of a PC — memory capacity, hard disc capacity, monitor
— Is quite considerable, keeping all the necessary components in stock is a
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considerable expense and locks up a significant amount of capital. Further,
since the rate of technological change is so rapid that a PC may be obsolete
in two or three years (or less), there is often pressure from customers to keep
up with industry standards so that the range of IT equipment which can be
supported is maximized. As a result, the IT industry in most DCs faces the
likelihood of a stock of components which cannot be sold. Finally, providing
maintenance service to users requires representatives and an adequate sup-
ply of spare parts both of which are a further drain on capital.

An alternative to an indigenous computer hardware industry is an in-
digenous computer software industry. The major cost of any software
system is usually the cost of the human resources required to develop it.
Using the comparatively cheap work force available in most DCs to develop
software systems can reduce their cost. This is attractive not only for
software developed for the domestic market, but also gives a competitive
advantage to software for export markets. Indeed, Jones (1994) predicts that,
as the capital cost of the IT equipment necessary to support software
development falls in real terms and software development becomes
increasingly dominated by the cost of skilled labor, it will become
increasingly attractive to transfer software development from ICs to DCs.
Of course, the major drawback of an indigenous computer software industry
is that the work force must be highly skilled in IT, and most DCs are unable
to provide this training. Again the domestic market is usually too small to
sustain an indigenous computer software industry.

The governments of some DCs, for example Cuba (Mesher et al. 1992)
and India (Heeks 1992), are actively pursuing a policy to develop software
systems for the export market. Government funded initiatves have led to
the creation of higher education institutions which provide the training in
IT necessary to produce a highly skilled work force. To adequately equip
such facilities is not without problems, requiring at least PCs and standard
applications software, as well as a suitably qualified academic staff. Since
government departments in ICs increasingly require their IT-based systems
to be designed and implemented using an approved methodology, for ex-
ample SSADM, it is also necessary for the academic staff to have access to
relevant journals and to be able to attend appropriate conferences to ensure
their familiarity with these methodologies.

Companies have also been established to develop a range of software sys-
tems for the export market. In some instances these companies are sub-con-
tractors for multinational I'T companies that develop specific software sys-
tems which are then taken over by the multinational company. While this
avoids many of the risks for the indigenous software company it can also re-
sult in the local company receiving less than its fair share of the profits from
the sale of the software system. Other companies work in joint ventures with
multinational IT companies, receiving not only a share of the profits real-
1zed from the sale of the software systems but other benefits such as further
training for the local work force.
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